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City of Norman 
STANDARD SPECIFICATIONS AND CONSTRUCTION DRAWINGS 

SECTION 1000 GENERAL INFORMATION 

1001 PURPOSE 
  The purpose of these specifications is to establish, where applicable, minimum acceptable 

standards or a range of acceptable results for construction of public improvements in the City of 
Norman.  The Contractor shall be solely responsible for producing an acceptable end product and 
exercising control of the project.  The City of Norman personnel, except as specifically provided 
for in these specifications, will perform inspections for the City to determine if an acceptable 
product is being produced. 

1002 INTERPRETATION 
 These specifications will be interpreted in such a manner as to allow the contractor to control the 

project in order to produce an acceptable end product.  These specifications will not be interpreted 
in a manner that allows a contractor to produce an unacceptable end product or endanger the 
public.  When disputes arise over interpretation of the specifications, the General Conditions of the 
Contract will govern.  Only projects in substantial conformance with plans and specifications will 
be accepted by the City of Norman. 

1003 APPLICABILITY 

1003.1  CONTRACTORS WORKING FOR THE CITY OF NORMAN 
All applicable portions of these specifications will apply to all contractors working for the City of Norman. 

1003.2  CITY OF NORMAN CONSTRUCTION 
Unless otherwise noted in the contract documents, these specifications will apply to all projects 
constructed by the Public Works and the Utilities Departments of the City of Norman. 

1003.3 PRIVATE CONTRACTORS CONSTRUCTING  ANY CAPITAL PROJECT  
THAT WILL BE TRANSFERRED TO THE CITY OF NORMAN  

Except for method of measurement and basis of payment paragraphs,  these specifications will 
apply to all projects constructed by a private contractor that will be transferred to the City of 
Norman.  At the discretion of the developer, the method of measurement and basis of payment 
may be used. 

1004 MATERIALS NOT LISTED IN THESE SPECIFICATIONS  
Materials listed in these specifications are those materials normally used by the City of Norman. 
All materials shall be new (not re-conditioned), recently manufactured and subject to approval 
by the City of Norman Engineering staff. Any construction materials not approved will be 
replaced at the expense of the private contractor and/or supplier.  This does not preclude the use 
of other materials by developers, engineers, or contractors.  When a material not listed in these 
specifications is to be used in a project, the engineer designing the project will provide to the 
City Engineer, a draft specification for review.  If the draft specification is accepted, the material 
may be used in the project.
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1004.1 HAZARDOUS MATERIALS 
A.  Hazardous Chemicals: 

Anytime and outside contractor brings a hazardous substance(s) into the workplace as 
outlined by the City of Norman safety manual, the Safety Manager and the construction 
inspector must receive a CIL (chemical inventory list) and MSDS(s) (material safety data 
sheet) for those substance(s).  Similarly, a CIL and MSDS(s) for all hazardous substances in 
the area that the contractor will be working must be provided to the contractor.  This 
exchange will be coordinated by whomever is granting the contract. 

Service contractors whose work or material pose a health hazard to employees shall be 
responsible for the training and education requirements outlined under the policy provided 
by the city of Norman Safety Manager.  The training must be documented and the Safety 
Manager must retain the record of this training in the manner that in-house safety training is 
cataloged. 

Outside contractors must comply with all the provisions of the hazard Communication 
Standard while working for the City of Norman.  Periodic oversight visits from the Safety 
Manager may be performed to assure compliance. 

1005 INSPECTION OF PUBLIC WORKS PROJECTS  
All inspections of public works projects will be conducted in accordance with City of Norman 
Administrative Regulations and Code and good engineering practices. 

1006 TESTING REQUIREMENTS 

1006.1 APPLICATION OF TEST REQUIREMENT 
A. General:  Unless otherwise specified, testing of projects constructed using these 

specifications will be tested in accordance with this section.  Unless otherwise specified, the 
contractor will provide the equipment, materials, and labor necessary to conduct the required 
tests.  The contractor will coordinate with the Project Inspector for appropriate test dates and 
the Inspector will observe tests as required.  When tests are conducted off site or by a testing 
laboratory, the Contractor will provide certified copies of the test results.  If a project or 
portion of a project fails to meet the required test results, the contractor will take appropriate 
corrective action and the test shall be conducted again on the corrected work.  Corrections to 
work and additional testing shall be at the contractor's expense.  

B. Test Specimens:  It shall be the responsibility of the Contractor to furnish evidence to the 
City that the quality of the materials and workmanship entering in to the work complies with 
the plans and specifications in order to accomplish this.  The minimum schedule of 
satisfactory tests listed herein shall be performed by a testing laboratory approved by the 
City.  When tests reveal that the quality of materials or workmanship does not meet the 
requirements of the specifications, additional tests shall be made as directed by the Engineer 
until the number of satisfactory tests called for in the schedule have been made.  The City 
will pay the cost of all initial testing of work which passes the requirements.  The Contractor 
will pay for two (2) passing tests for each failed test.  This cost will be deducted from the 
Contractor's Pay Estimate. The developer of a subdivision which requires public 
improvements shall pay the cost of all testing, including subgrade densities, paving 
densities, concrete strength tests, paving thickness cores, etc. 

C. Test results:  All test results shall be provided to the City of Norman within 5 working days 
of the test sample being taken in the field. 
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1006.2 PAVING, CONCRETE AND COMPACTION TESTING 
A. Concrete Test Schedule:  

    Quantity Represented 
1. Description   Test Method   One Test               

Concrete Cylinder  AASHTO T-23  40 m3(50 CY) Concrete 
Entrained Air Content  AASHTO T-152 40 m3(50 CY) Concrete 
Slump    AASHTO T-119 40 m3(50 CY) Concrete 

2. One test for concrete cylinders shall be construed to mean that at least four test 
specimens shall be taken in accordance with the above schedule.   Two shall be tested 
at an age of seven days, and two shall be tested at an age of twenty-eight days, and the 
strength determined from the average of these pairs of test specimens.   A minimum of 
one test (four specimens) shall be taken for each day's work.  Beam and cylinder 
specimens  taken in the field shall be made and cured in accordance with  AASHTO 
T-23.  One test for entrained air content shall be made for each set of four concrete 
cylinder specimens taken.  

3. Job-Mix Design.  The Contractor shall provide the City with a complete job-mix 
design performed by a laboratory, approved by the City.  A design need not be 
performed for each project, but the design for each project must have been 
accomplished not longer than six months before the commencement of the project.  
The Contractor will be responsible for the cost of this testing, unless otherwise stated 
in the Special Conditions.  A new job-mix design will be performed if materials 
sources are changed during the project. 

B. Asphalt Testing Schedule:  
1. General.  The following testing will be required on asphalt mixes produced under 

these specifications.  
2. Job-Mix Design.  The Contractor shall provide the City with a complete job-mix 

design performed by a laboratory, approved by the City.  A design need not be 
performed for each project, but the design for each project must have been 
accomplished not longer than six months before the commencement of the project.  
The Contractor will be responsible for the cost of this testing, unless otherwise stated 
in the Special Conditions.  A new job-mix design will be performed if materials 
sources are changed during the project.  

3. Aggregates.  The Contractor shall, upon request, provide the City with copies of the 
tests required by ODOT 708.02 for each aggregate to be used on this project.  

4. Asphalt.  The Contractor shall obtain from his asphalt supplier, and furnish the City 
with a Certificate of Analysis of each different type and grade of asphalt used on the 
project.  All asphalt products will be required to meet the provisions of Section 708-3 
of the latest edition of Standard Specifications for Highway Construction of the 
Oklahoma Department of Transportation. 
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5. Schedule:  

           

Description Method of Test Quantity of Item Represented  
by One Test 

Roadway & Lab 
Molded Core Density 
See Note # 1, 2 & 3  

Roadway Density 

OHDL-14 METHOD 
“A” 

Lab molded Density 

OHDL-14 method “B” & 
OHDL-8 

3 Cores per days run up to 794 
metric tons (875 T) 

Extraction & Gradation 
See Note # 1, 2 & 3 

AASHTO T-11 
AASHTO T-27 
AASHTO T-30 
AASHTO T-164 
AASHTO T-308 
or OHDL 26 

l test per days run up to 794 
metric tons (875 T) 

Rice Test 
See Note # 1, 2 & 3 

AASHTO T-209 1 test minimum per type of mix 
per project. 

Notes 
1) Additional tests will be required when the same type of mix is not placed in consecutive 

days, a change in the mix design or plant failure. 
2) Definition of a lot:  A lot is the tons of asphalt placed in one day up to 794 metric tons (875 

T). 
3) Test results are to be recorded on ODOT Asphalt Plant Inspector’s Work Sheet. 

 

C. Subgrade Test Schedule 
  

Description Method of Test Quantity of Item Represented 
by One Test 

Standard Proctor Density AASHTO T-99 As differing soil conditions 
require. 

P.I. AASHTO T-89 
AASHTO T-90 

As differing soil conditions 
require. 

Field Density: 
Subgrade and/or sand 
bedding 

AASHTO T-238 
54 m2 (575 SY) of subgrade or  
60 m (200') for 7.8 m (26') street 

C.B.R. 
   Lab Test  
   Field Test 

 
ASTM D-1883 
ASTM D-4429 

 
Min. 1 per Soil Type or as required 
by the City Engineer 



 
 1000 - 5 

 

D.  Trench Backfill Test Schedule 

1. Represented   Method            Quantity of Item  
      Description  of Test       by One Test                           

Standard Proctor Density AASHTO T-99 As differing soil conditions require. 
Field Density AASHTO T-238 1 test every 90 m (300') of 

      trench for each 1.2 m (4') lift. 
      1 test every 60 m (200') of Bedding  

      Material. 
E. Surface Coring Schedule 

1. Schedule: 

Street   Core 
Classification   Interval 
Residential  90m (300') 
Collector   70m (230') 
Arterial 
- Full Width  45m (150') 
- Half Width  90m (300') 

2. Core hole shall be patched immediately with the following material:  

(a) Concrete Paving: PCC grout, Class A 

(b) Asphalt Paving:  PCC grout, Class A; Hot mix, cold laid asphalt per ODOT 
708.04, Table 3B, or approved equal. 

 
1006.3 WATER LINE TESTING 

Conduct testing as stipulated in Section 2403.9 

1006.4 SANITARY SEWER FORCE MAIN PRESSURE TESTING  
A. Preparation:  Prior to starting the pressure test the Contractor will flush the line of all dirt 

and debris.  The Contractor will also evacuate all air from the line.  This work will be 
coordinated with the Project Inspector and the Line Maintenance Division of the Utilities 
Department. 

B. Procedure:   
1. The Contractor will bring the line up to test pressure of 0.69 MPa (100 psi) and the line 

must maintain that pressure for a period of 30 minutes with not more than a 0.035 MPa 
(5 psi) drop. 

2. If the line does not pass the pressure test, then the contractor must repair the lines so that 
it will meet the test requirements.  

C. Required Results:  Hold 1.5 times the working pressure of the line for 30 minutes with a 
drop of 0.035 MPa (5 psi) or less. 

D. Inspection Requirements:  The Project Inspector will be on site to observe all pressure 
testing. 
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1006.5 SANITARY SEWER LINES MANDREL AND PRESSURE TESTING  
A. Preparation:  The Contractor will ensure that the line is clean and all debris has been 

removed from manholes.  The Contractor will coordinate with the Project Inspector to 
have the lines  tested with a mandrel prior to pressure testing. 

B. Procedure: 
1. Mandrel Test (Required on flexible pipe only):  The contractor will have personnel pull 

the required size mandrel through the line while the Project Inspector observes.  This 
test will be conducted at least 30 days after the line has been installed. 

(a)  The mandrel shall have a diameter equal to 95% of the inside diameter of the pipe. 
(b)  The test shall be performed without mechanical pulling devices. 
(c)  If the line does not meet test requirements, the contractor will make necessary repairs 

and retest. 
2. Pressure Test: 
(a) The Contractor will plug both ends of the line and pressure the line to 0.028 MPa (4 

psi). 
(b) When the line is at pressure the Project Inspector will observe the pressure gage for 7 

minutes.  
(c) If the line does not meet test requirements, the contractor will make necessary repairs 

and retest.  
(d) When the test is completed, the contractor will remove all plugs and ensure the line is 

clear.  
C. Required Results: 

1. The Mandrel must pass through the line and no pipe shall exceed a deflection of 5%. 
2. The line must hold 0.028 MPa (4 psi) of air pressure for 7 minutes. 

 

D. Inspection Requirements:  The Project Inspector will be on site to observe all mandrel 
and pressure testing. 

E. Alternative Inspections:  In special circumstances and with acceptance by the Engineer,  
the following alternative tests may be substituted for the pressure test detailed above. 

1. Joint Testing:  On 600 mm (24") and larger diameter lines. 

2. Exfiltration Test:  Conducted in accordance with standard industry practices.  

3. Infiltration Test:  Conducted in accordance with standard industry practices.  

1006.6 SANITARY SEWER LINES DYE TESTING  
A. Required For:  Gravity sanitary sewer line replacement projects.  Normally this will be a 

City Contract or work performed by Public Works Crews. 

B. Preparation:  The Contractor will ensure that the line is clean and all debris has been 
removed from manholes.  The contractor will prepare the water source with sufficient 
sewer line marking dye, to give the water a highly visible color. 
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a. 

b. 

C. Procedure:   

1. A rigid pipe connected to a water source will be used to inject dye colored water, under 
pressure, into the material surrounding the gravity sewer. 

2. The dye injection will start 3 m (10') upstream of the lowest manhole and will proceed 
upstream in 3 m (10') increments.  The dye will be injected until, in the opinion of the 
Utility Inspector, the area is saturated. 

3. Dye will be injected in the vicinity of all service taps. 

4. The Utility Inspector will observe the down stream manhole and if dye appears in the 
manhole, the line has failed the test.  If the line fails the test, the contractor will make 
necessary repairs and retest. 

D. Required Results:  No dye to enter the line. 

E. Inspection Requirements:  The Project Inspector will be on site to observe all dye 
testing. 

1006.7 MANHOLE INSPECTION/TESTING  
A. Preparation:  The contractor will ensure that the manholes to be inspected are clean, 

properly grouted, and that the appropriate rings and lids have been installed. 

B. Procedure:   

1. The Inspector will visually inspect each manhole for compliance with the 
specifications. 

2. In accordance with OAC 252:656-5-4(g)(5) a manhole leakage test must be 
performed. 

For manholes that are concrete and poured monolithically; and subsequent to all 
pipe connections in place to the manhole (normal lateral, lineal, or drop connection); 
and  all connections having water stop gaskets cast within the manhole; and cast in 
place manhole barrel sections in a continuous pour without seams or joints; the 
contractor and City of Norman inspector shall perform a visual inspection for leaks. 
If leaks are observed, immediate procedures must be performed to eliminate the 
leaks. If no leaks are observed, the manhole shall be acceptable. In case of 
discrepancies, the City Engineer shall be contacted to review the manhole and the 
City Engineer shall make the final determination if repair or additional tests will be 
required. 

For pre-cast manholes, a list of acceptable manhole manufacturers must be 
provided with each manufacturer providing written certification of satisfactory 
manufacturer manhole leakage testing. Any pre-cast manhole apparently damaged 
during the construction process must be field tested for leakage in accordance with 
the referenced standard, and repaired, if required by the City Engineer. 

3. If a dye test is required it will be prepared in the same manner as a line test except: 

(a) The dye injection will be at 4 equally spaced locations around the manhole. 

(b) Dye will be injected until, in the opinion of the Utility Inspector, the area is saturated. 

(c) The Project Inspector will observe the manhole for 30 minutes and if dye appears on 
the walls of the manhole, the manhole has failed the test.  If the manhole fails the test, 
the contractor will make necessary repairs and retest. 
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C. Required Results:   

1. The manhole must pass the visual inspection. 

2. If required, the manhole must pass the vacuum test. 

3. If a dye test is required, no dye shall appear on the sides of the manhole in 30 minutes. 

D. Inspection Requirements:  The Project Inspector will be on site to observe all 
testing. 

1006.8 STORM SEWER PIPE INSPECTION/TESTING 

A. Preparation:  The Contractor will ensure that the line is clean and all debris has been 
removed from manholes and drop inlets.   

B. Frequency:  Each line from manhole to manhole or drop inlet will be tested.  If the 
inspector suspects a portion of the line was not properly installed, a dye test of that portion 
of the line may be required. 

C. Procedure: 

1. If a dye test is required, it will be prepared in the same manner as a sewer line test except: 

(a) The dye injection will be at equally spaced locations around the section in question. 

(b) Dye will be injected until, in the opinion of the Project Inspector, the area is saturated. 

(c) The Project Inspector will observe the line for 30 minutes and if dye appears in the line, 
the line has failed the test.  If the line fails the test, the contractor will make necessary 
repairs and retest. 

D. Inspection Requirements:  The Project Inspector will be on site to observe all mandrel 
and dye testing, if required. 

1006.9 STORM SEWER DROP INLETS AND JUNCTION BOXES INSPECTION/TESTING  
A. Preparation:  The contractor will ensure that the drop inlets and junction boxes to be 

inspected are clean, properly grouted, and that the grates or rings and lids have been 
installed. 

B. Frequency:  The Project Inspector may request that a drop inlet or junction box that does 
not appear to meet specifications be tested by dye testing. 

C. Procedure:   

1. The Inspector will visually inspect each drop inlet and junction box for compliance with 
the specifications. 

2. If a dye test is required it will be prepared in the same manner as a line test except: 

(a) The dye injection will be at 4 equally spaced locations around the drop inlet or junction box. 

(b) Dye will be injected until, in the opinion of the Project Inspector, the area is saturated. 

(c) The Project Inspector will observe the drop inlet or junction box for 30 minutes and if dye 
appears on the walls of the drop inlet or junction box, the drop inlet or junction box has 
failed the test.  If the drop inlet or junction box fails the test, the contractor will make 
necessary repairs and retest. 

D. Required Results:  The drop inlet or junction box must meet specifications and if dye 
testing is required then no dye shall enter the drop inlet or junction box. 

E. Inspection Requirements:  The Project Inspector will be on site to observe all testing. 
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1007 SUBMITTALS 
Submittals will be provided to the Engineer as required by the specifications or during the pre-
construction conference.  The submittals will be reviewed and accepted or returned for additional 
information within two weeks after receipt.  The following guidelines will apply unless the 
contractor is notified otherwise: 

1007.1 MATERIALS 

Material submittals will be made and approved by the Engineer or his authorized representatives 
before the material is installed.  If the material manufacturer’s installation recommendations are 
more restrictive than the City’s, then the manufacturer’s recommendations shall govern.  

1007.2 WORKING DRAWINGS Prior to starting work on the items covered by the drawings.  

1008          ABBREVIATIONS 
Wherever the following abbreviations are used in Contracts, Proposals, these Specifications or on 
Plans, they are to be construed the same as the respective expressions represented: 

AASHTO American Association of State Highway and Transportation Officials 

AIA American Institute of Architects 

ANSI American National Standards Institute (United States of America Standards Institute) 

ASA American Standards Association 

ASCE American Society of Civil Engineers 

ASTM American Society of Testing and Materials 

AWPA American Wood Preservers Association 

AWWA American Water Works Association 

AWS American Welding Society 

CIL  Chemical Inventory List 

ITE Institute of Transportation Engineers 

MSDS  Material Safety Data Sheet 

NEC National Electrical Code 

NEMA National Electrical Manufacturers Association 

ODEQ Oklahoma Department of Environmental Quality 

ODOT Oklahoma Department of Transportation 

OSHA Occupational Safety and Health Administration 

UL Underwriter's Laboratory 

WEF Water Environment Federation 
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1009 DEFINITIONS 
ADVERTISEMENT:  All of the legal publications pertaining to the work contemplated or under 
Contract. 
AWARD:  The decision of the Owner to accept the proposal of the lowest and best bidder for the work, 
subject to the execution and approval of a satisfactory contract and the required bonds therefor, and to such 
other conditions as may be specified or otherwise required by law. 
BIDDER:  Any person or persons, partnership, company, firm or corporation acting directly through a 
duly authorized representative submitting a proposal for the work contemplated. 
BASE COURSE:  The layers of selected material of a designated thickness placed on a subbase or a 
subgrade to support a surface course. 
CALENDAR DAY:  Any day shown on the calendar beginning and ending at midnight. 
CHANGE ORDER:  A written order issued by the City to the Contractor, covering changes within the 
scope of the Contract and establishing the basis of payment and time adjustments for the work affected by 
the changes. 
CHANNEL:  A natural or artificial water course. 
CITY:  The City of Norman, Oklahoma, a Municipal Corporation, acting through its duly authorized 
assistants or agents. 
CITY ATTORNEY:  The City Attorney of the City of Norman, Oklahoma, or his duly authorized 
assistants or agents. 
CITY CLERK:  The City Clerk of the City of Norman, Oklahoma, or her duly authorized assistants or 
agents. 
CITY CONTROLLER:  The City Controller of the City of Norman, Oklahoma, or his duly authorized 
assistants or agents. 
CITY MANAGER:  The Manager of the City of Norman, Oklahoma 
COMPLETION DATE:  The date on which the Contract work is completed. 
CONSTRUCTION:  Any alteration of land for the purpose of achieving its development or changed used, 
including particularly any preparation for, building of, or erection of a structure. 
CONTRACT:  The written agreement between the City and the Contractor setting forth the obligations of 
the parties thereunder, including, but not limited to, the performance of the work, the furnishing of labor 
and materials, and the basis of payment.  The contract includes the Invitation for Bids, Proposal, Contract 
Form, all Contract Bonds, Specifications, Supplemental Specifications, Special Provisions, all Plans, and 
the Work Order, also any Change Orders and Supplemental Agreements that are required to complete the 
construction of the work in an acceptable manner, including authorized extensions. 
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CONTRACT ADMINISTRATOR:  The contract administrator is the City employee assigned 
responsibility for coordination with the contractor and administration of the contract. 
CONTRACT ITEM (PAY ITEM):  A specifically described unit of work for which a price is provided 
in the Contract.  
CONTRACT TIME:  The number of work days or calendar days allowed for completion of the Contract, 
including authorized time extensions. 
CONTRACTOR:  The individual, partnership, joint venture, firm or corporation contracting with the City 
or other public entity for performance of prescribed work.  This includes a private contractor constructing 
improvements for a developer that will be transferred to the City of Norman.  This also includes a 
contractor working for Oklahoma Department of Transportation. 
COUNCIL:  The Council of the City of Norman, Oklahoma. 
CULVERT:  Any structure under the roadway with a clear opening of twenty (20) feet or less measured 
along the center of the roadway. 
DETENTION:  A  temporary storage of a determined quantity of water for a specified period of time with 
a release rate that is either fixed or variable. 
DEVELOPER:  Any person, persons, corporation, or other entity who in  his or her own behalf, or as an 
agent of another, engages in development, subdivision, construction of structures, or alteration of land in 
preparation there of. 
DRAINAGE DITCH:  An open excavation or ditch constructed for the purpose of carrying off surface 
water. 
DRAINAGE MASTER PLAN:  The City of Norman Drainage Plan for the Canadian River and Little 
River Drainage Basin and all drainage systems related thereto. 
DRAINAGE SYSTEM:  The surface and subsurface system for the removal of water from the land, 
including both the natural elements of streams, marshes, swales, and ponds, whether of an intermittent or 
continuous nature, and the man-made element which includes culverts, ditches, channels, retention 
facilities, detention facilities, gutters, streets, and storm sewer systems. 
EARTH CHANGE:   Excavation, grading, regrading landfilling, berming or diking of  land.  
EARTH CHANGE PERMIT:  Written permission issued by the City Engineer authorizing any person,  
firm or corporation to an earth change in conformance with an approved plan within the City of Norman.  
EASEMENT:  A grant of the right of use of property of an owner for a certain purpose at the will of the 
grantee. 
ENGINEER:  The City Engineer and such Assistants or Representatives as authorized by the City 
Manager while acting within the scope of their assigned duties or vested authority. 
EQUIPMENT:  All machinery, tools and apparatus necessary for the proper construction and acceptable 
completion of work. 
EXTRA WORK:  Any work performed by the Contractor not provided for by the plans. 
FINAL ACCEPTANCE DATE:  The date upon which the completed work is accepted by the City 
without exception or reservation. 
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FURNISH:  To supply. 

GUARANTY:  Furnished by the bidder as a guarantee of good faith to enter into a contract with the City 
and to execute the required bonds for the work contemplated after the work is awarded to him and as 
liquidated damages in event of failure to do so. 
HOLIDAYS:  Any day proclaimed a holiday by the City. 
HVEEM STABILITY TEST:  Asphaltic concrete test that measures the asphaltic concrete mix's 
resistance to lateral displacement under vertical loading. 
LABORATORY:  The official testing laboratory of the City or any other testing laboratory which may be 
designated by the City Engineer. 
MAINTENANCE BOND:  The approved form of security furnished by the Contractor and his Surety as a 
guarantee that he will maintain the work constructed by him in good condition for the period of time 
required. 
MATERIALS:  Any substances used in the construction of the project and its appurtenances. 
MAYOR:  The Mayor of the City of Norman, Oklahoma. 
NATURAL DRAINAGE:  The dispersal of surface waters through ground absorption and by drainage 
channels formed by the existing surface topography which exists at the time of adoption of this document 
or formed by any natural or approved man-made changes in the surface topography. 
NOTICE TO PROCEED:  Written notice to the Contractor to proceed with the Contract work not later 
than the date specified. 
OWNER:  City of Norman, a Municipal Corporation, acting through its duly authorized representatives or 
agents. 
PAVEMENT STRUCTURE:  The combined subbase, base and surface courses placed on the subgrade to 
support the traffic load and distribute it to the roadbed. 
PERFORMANCE BOND:  The approved form of security furnished by the Contractor as a guarantee of 
good faith on the part of the Contractor to execute the work in accordance with the plans and specifications 
and terms of the Contract. 
PIPE BEDDING:  Material placed in the bottom of the excavation which serves as the base for the 
pipeline. 
PLANS:  The accepted plans, profiles, typical sections, cross sections, working drawings and 
supplemental drawings, or exact reproductions thereof, which show the location, character, dimensions, 
and details of the work to be done. 
PROJECT INSPECTOR:  An authorized Representative of the City assigned to make detailed 
inspections of Contract performance. 
PROJECT:  The specific pipelines, facilities, and all appurtenances and construction to be performed 
under the Contract. 
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PROPOSAL:  The written statement or statements duly filed with the City of the person or persons, 
partnership, company, firm or corporation proposing to do the work contemplated.  The term "Bid" as used 
herein shall refer to and mean "Proposal". 
PROPOSAL FORM:  The approved form on which the formal bids for the work are to be prepared and 
submitted. 
PROPOSAL GUARANTY: The security, designated in the "proposal form" and in the "Advertisement," 
to be furnished by the bidder as a guarantee of good faith to enter into a contract with the City and to 
execute the required bonds for the work contemplated after the work is awarded to him and as liquidated 
damages in event of failure to do so. 

PROVIDE:  To furnish and erect or install. 

RIGHT-OF-WAY:  A general term denoting land, property, or an interest therein, acquired for highway 
purposes. 

SIDEWALK:  That portion of the Right-of-Way constructed for the use of pedestrians. 

SPECIAL CONDITIONS:  The special clauses setting forth conditions or requirements peculiar to the 
specific project involved, supplementing the General Conditions and taking precedence over any 
conditions or requirements of the General Conditions with which they are in conflict. 

SPECIFICATIONS:  The compilation of provisions and requirements for the performance of prescribed 
work. 

STANDARD SPECIFICATIONS:  The book of Specifications approved for general application and 
repetitive use. 

STATUTORY BOND:  The approved form of surety set up and furnished by the Contractor and his 
Surety as a guarantee that he will pay, in full, all bills and accounts for material and labor used in the 
construction of the work, as provided by law. 

STRUCTURE:  Bridge, culvert, catch basin, drop inlet, retaining wall, cribbing, manhole, endwall, 
headwall, building, sewer, service pipe, underdrain, and foundation drain and other features which may be 
encountered in the work and not otherwise Classified. 

SUBBASE:  The layer or layers of selected material of a designed thickness placed on a subgrade to 
support a base course. 

SUBGRADE:  The top surface of a roadbed upon which the pavement structure and shoulders are 
constructed. 

SUBMITTALS:  Those items which must be submitted and reviewed by the City prior to work on an item 
or during work on an item.  This may include working drawings, supplier certifications, test results, and 
other types of information. 
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SUPERINTENDENT:  The representative of the Contractor present at all times during progress of the 
work, capable of supervising the work effectively and authorized to make binding decisions for the 
Contractor. 

SURETY OR SURETIES:  The corporate body which is bound by such bonds as are required with and 
for the Contractor, and engages to be responsible for the entire and satisfactory fulfillment of the contract, 
and for any and all requirements as set out in the specifications, contract or plans. 

SURFACE COURSE:  One or more layers of a pavement structure designed to accommodate the traffic 
load, the top layer of which resists skidding, traffic abrasion, and the disintegrating effects of climate.  The 
top layer is sometimes called the "Wearing Course." 

WORK:  Work shall mean the furnishing of all labor, materials, equipment, and other incidentals 
necessary to the successful completion of the project and the carrying out of all the duties and obligations 
imposed by the Contract. 

WORKING DRAWINGS:  Stress sheets, shop drawings, erection plans, false-work plans, framework 
plans, cofferdam plans, bending diagrams for reinforcing steel, or any other supplementary plans or similar 
data which the Contractor is required to submit to the Engineer for review. 

 

END OF SECTION 1000 
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1101 DEFINITION OF TERMS 

1101.1 DEFINITIONS  
  Wherever the words, forms, or phrases herein defined or pronouns used in their stead occur in 

these specifications, in the contract or in the Advertisement of any document or instrument 
herein contemplated or to which these specifications apply, the intent and mean shall be 
interpreted as defined in Sections 1008 and 1009. 

1102 INFORMATION AND REQUIREMENTS FOR BIDDERS 

1102.1 CONTENT OF PROPOSAL FORMS 
  The City will furnish bidders with proposal forms which will state the general location and 

description of the contemplated work, and will contain a list of the items of work to be done 
and upon which bid prices are asked.  The PROPOSAL form will state the time limits for 
commencing and for completing the work, and will provide for entering the amount of the 
proposal guaranty.  The PROPOSAL form will contain a Noncollusion Affidavit.  In addition 
to the Noncollusion affidavit, bidders must complete, sign and have notarized such additional 
affidavits as are included in the Proposal. 

1102.2 INTERPRETATION OF PLANS AND SPECIFICATIONS 
  If any person contemplating submitting a bid for the proposed contract is in doubt as to the 

true meaning of any part of the plans, specifications or other proposed contract documents, he 
may submit to the Engineer a written request for an interpretation thereof.  The person 
submitting such request will be responsible for its prompt delivery.  An interpretation of the 
proposed documents will be made only by addendum, duly issued, and a copy of such 
addendum will be mailed or delivered to each person receiving a set of such documents.  The 
City will not be responsible for any other explanations or interpretations of the proposed 
documents. 

1102.3 EXAMINATION OF DOCUMENTS AND SITE OF THE WORK 
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  Bidders are advised that the plans and specifications of the Engineer on file with the City shall 
constitute all the information which the City will furnish.  No other information given by the 
City or any official thereof prior to the execution of the contract shall ever become a part of or 
change the contract, plans or specifications, or be binding on the City.  Bidders are required, 
prior to submitting any proposal, to read carefully the specifications, the proposal, contract 
and bond forms; to examine carefully all plans on file; to visit the site of the work; to examine 
carefully local conditions; to inform themselves by their independent research of the 
difficulties to be encountered and judge for themselves of the accessibility of the work and all 
attending circumstances affecting the cost of doing the work or the time required for its 
completion, and obtain all information required to make an intelligent proposal.  Bidders shall 
rely exclusively upon their own estimates, investigations and other data which are necessary 
for full information upon which the proposal may be based.  Submission of a proposal will be 
evidence that the Bidder has made the examinations and investigations required herein. 



1102.4 PREPARATION OF PROPOSAL 
  The bidder shall submit his proposal and noncollusion affidavit on the forms furnished- All 

blank spaces in the proposal form shall be correctly filled in and the bidder shall state the 
prices, written in ink, both in words and numerals, for which he proposes to do the work 
contemplated or furnish the materials required.  Such prices shall be written distinctly legibly. 
In case of conflict between words and numerals, the words shall govern.  If the proposal is 
submitted by a firm or partnership, the name and post office box address of each member 
must be given, and the proposal signed by a member of the firm or partnership who is a 
person duly authorized to act for the partnership in the submission of the proposal.  If the 
proposal is made by a company or corporation, the company or corporate name and the state 
under the laws of which said company or corporation is chartered and the business address 
must be given, and the proposal signed by an official or agent who is a person duly authorized 
to act for the company or corporation in the submission of the proposal.  Powers of attorney, 
authorizing agents or others to sign proposals must be properly certified and must be in 
writing and on file with the City Clerk or submitted with the proposal.  

1102.5 PROPOSAL AFFIDAVIT 
  Each proposal shall be accompanied by a sworn statement in writing that the person signing 

the proposal executed said proposal in behalf of the bidder therein named, and that he had 
lawful authority to do so, and that said bidder has not directly or indirectly entered into any 
agreement, express or implied, with any other bidder or bidders having for its object the 
controlling of the amount of such bid or any bids, the limiting of the bids or bidders, the 
parcelling or farming out to any bidder or bidders or other persons of any part of the contract 
or any bid, or the subject matter of the bid or the profits thereof, and that he has not and will 
not divulge said sealed bid to any person whatever except those having a partnership or other 
financial interest with him in said bid, until after the said sealed bids are opened.  

1102.6 PROPOSAL GUARANTY 
  Proposals will not be considered unless the original filed with the Purchasing Agent is 

accompanied by a Bidder's Bond, or certified or cashier's check in the required amount, made 
payable to the "City of Norman."  The check shall be in the amount as designated in the 
Advertisement.  The Proposal Guaranty is required as evidence of good faith and as a 
guarantee that, if awarded the Contract, the Bidder will execute the Contract and furnish the 
required bonds within the required time.  

1102.7 FILING OF PROPOSALS 
  No proposals will be considered by the City unless they are filed in a sealed envelope, with 

the Purchasing Agent at his office at 201 West Gray Street, Building C, Norman, Oklahoma, 
within the time limit for receiving proposals, as stated in the Advertisement.  The proposal 
shall be plainly marked on the envelope with the word "Proposal" and the name of the project. 

 

1102.8 WITHDRAWAL OF PROPOSALS 
  Permission will not be granted to withdraw or modify any proposal after it has been filed and 

before the time set for opening proposals.  Request for non-consideration of proposals must be 
made in writing, addressed to the City Council, and filed with the Purchasing Agent before the 
time set for opening proposals.  After other proposals are opened and read, the proposal for 
which withdrawal is properly requested will be returned unopened.  

 
 1100 - 2 



1102.9 OPENING OF PROPOSALS 
  The proposals filed with the Purchasing Agent will be opened at the time stated in the 

Advertisement and shall thereafter remain on file in the Office of the Purchasing Agent two 
(2) days before any Contract will be entered into, based on such proposals.  Bidders are 
invited to attend the opening of the proposals.  

1102.10  IRREGULAR PROPOSALS 
  Proposals will be considered irregular if they show any omissions, alterations of forms, 

additions or conditions not called for, unauthorized alternate bids, or irregularities of any kind. 
 However, the City reserves the right to waive technicalities as to changes, alterations or 
reservations, and make the award in the best interest of the City.  

1102.11  REJECTION OF PROPOSALS 
  The City reserves the right to reject any or all proposals, and all proposals submitted are 

subject to this reservation.  Proposals may be rejected for any of the following specific 
reasons:  
A. Proposals/bids received after the time limit for receiving proposals/bids as stated in the 

Advertisement. 
B. Proposal/bid prices obviously unbalanced. 
C. Summation of proposal/bid prices on any one project above the Engineer's estimate of 

cost for such project. 
D. Proposals/bids containing any irregularities. 
E. Proposals/bids received more than ninety-six (96) hours, excluding Saturday, Sunday, 

and Holidays, before the time set for the opening of bids. 

1102.12 DISQUALIFICATION OF BIDDERS 
  Bidders may be disqualified and their proposals not considered for any  of  the following 

specific  reasons:  
A.  Where more than one proposal for an individual, firm, partnership or corporation is filed 

under the same or different names, and where such proposals are not identical in every 
respect. 

B.  Reasonable grounds for believing that any Bidder is interested in more than one proposal 
for the work contemplated or materials to be furnished. 

C.  Reason for believing that collusion exists among the Bidders. 
D.  The bidder being in arrears on any existing contracts, interested in any litigation against 

the City, or having defaulted on a previous contract. 
E.  Lack of competency as revealed by the Financial Statement, Experience and Equipment 

Questionnaire, etc. 
F.  Uncompleted work, which, in the judgment of the City, will hinder or prevent the prompt 

completion of additional work if awarded. 
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1103 AWARD AND EXECUTION OF CONTRACT 

1103.1 CONSIDERATION OF PROPOSALS 
  After the proposals are opened, those proposals containing unit prices will be tabulated for 

comparison on the basis of the quantities shown in the approximate estimate.  Until the 
execution of the contract with the successful bidder, the City reserves the right to reject any or 
all proposals, to waive technicalities, and to advertise for new proposals, or proceed to do the 
work otherwise when the best interest of the City will be promoted thereby.  

1103.2 AWARD OF CONTRACT 
  The City reserves the right to withhold the award of the contract for a reasonable period of 

time from the date of opening the proposals, and no award will be made until the necessary 
investigations are made as to the responsibility of the low bidder.  No contract will be 
awarded until at least fourteen (14) days after opening the proposals.  The awarding of the 
contract shall give the bidder no right of action or claim against the City upon such contract 
until the execution of the contract shall have been completed and the contract delivered to the 
Contractor.  The City reserves the right to award all or any portion or portions of the work.  

1103.3 RETURN OF PROPOSAL GUARANTY 
  As soon as the proposal prices have been compared, the City may, at its discretion, return the 

proposal guaranties accompanying those proposals, which in its judgment would not be 
considered in making the award.  Should the awarding of the contract be delayed more than 
thirty (30) days, all Bidders' checks will be returned, unless such delay is from causes beyond 
the control of the City, and in such event, the proposal and Bidder's Check of any Bidder will 
be returned at the Bidder's option.  

1103.4 BONDS - PERFORMANCE, STATUTORY, AND MAINTENANCE 
A. With the execution and delivery of the Contract, the Contractor shall furnish and file 

with the City, in the amounts required, the following surety bonds: 

1.  A good and sufficient Performance Bond in an amount equal to one hundred (100) 
percent of the approximate total amount of the Contract, guaranteeing the full and 
faithful execution of the work and performance of the Contract and for the protection 
of the City and all property owners interested, against any damage by reason of 
negligence of the Contractor, or the improper execution of the work or the use of 
inferior materials. 

2.   A good and sufficient Statutory Bond in an amount equal to one hundred (100)  
  percent of the approximate total amount of the Contract, guaranteeing payment for all 
  labor, materials, and equipment used in the construction of the improvements. 
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3.  A good and sufficient Maintenance Bond in an amount equal to (see below) percent of 
the total amount of the Contract, guaranteeing the maintenance in good condition of such 
improvement for a period of (see below) year(s)’ from and after the time of the completion 
and acceptance by the City of said improvements. 

 

Type of Construction Publicly Financed Projects Privately Financed Projects 

 
% of Contract 

 

Maintenance 
Bond Period 

(years) 
% of Contract 

 

Maintenance 
Bond Period 

(years) 

Water 100 1st year 
15  2nd year 2 50  1st year    

15  2nd year 2 

Sanitary Sewer 100 1st year 
15  2nd year 2 50  1st year    

15  2nd year  
2 

Street and Storm Sewer 100 1st year 
15  2nd to 5th years 5 25 3 

 

   Should repairs on the project be necessary during the maintenance bond period, the 
repairs made shall also be bonded for an additional 1-year period from the date of 
completion and acceptance of the repair work by the City. 

 

B. No Surety will be accepted who is now in default or delinquent on any bond or who is 
interested in any litigation against the City.  All bonds shall be made on forms furnished 
by the City and shall be executed by surety companies licensed to do business in the 
State of Oklahoma and acceptable to the City.  Each bond shall be executed by the 
Contractor and the Surety.  Should any Surety on the Contract be determined 
unsatisfactory at any time by the City, notice will be given to the Contractor to that 
effect, and the Contractor shall forthwith substitute a new Surety or Sureties satisfactory 
to the City.  No payment will be made under the Contract until the new Surety or 
Sureties, as required, have qualified and been accepted by the City.  The Contract shall 
not be operative nor shall any payments be due until acceptance of the bonds by the City. 

C. All bonds shall be in the forms prescribed by Law or Regulation or by the Contract 
Documents and be executed by such sureties as are named in the current list of 
"Companies on Federal Bonds and as Acceptable Reinsuring Companies" as published in 
Circular 570 (amended) by the Audit Staff Bureau of Accounts, U.S. Treasury 
Department.  All Bonds signed by an agent must be accompanied by a certified copy of 
the authority to act. 

1103.5 EXECUTION OF CONTRACT 
A. The person or persons, partnerships, company, firm or corporation to whom a contract is 

awarded shall, within the time set forth in the proposal, sign the necessary agreements 
entering into the required contract with the City, and execute and deliver the required 
bonds. 

B. No contract shall be binding on the City until it has been reviewed by the City Council, 
executed by the City, and delivered to the Contractor. 
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1103.6 FAILURE TO EXECUTE CONTRACT 
  Upon failure of the Bidder to execute the required bonds or to sign the required contract 

within fifteen (15) days after the contract is transmitted to the Contractor, he will be 
considered to have abandoned his proposal.  By reason of the uncertainty of market prices of 
the materials and labor and it being impracticable and extremely difficult to fix the amount of 
damages to which the City would be put by reasons of said Bidder's failure to execute said 
Bonds and Contract, the proposal guaranty accompanying the proposal shall be the agreed 
amount of damages which the City will suffer by reason of such failure on the part of the 
Bidder and shall thereupon be retained by the City as liquidated damages.  The filing of a 
proposal will be considered as an acceptance of this provision. 

1104 SCOPE OF WORK 

1104.1 MEANING AND INTENT OF PLANS AND SPECIFICATIONS 
A. It is the intent of these plans and specifications to prescribe a complete work or 

improvement, which the Contractor undertakes to do in full compliance with the plans, 
specifications, special provisions, proposal and contract.  The Contractor shall do all 
work as provided in the plans, special provisions, specifications, proposal and contract, 
and shall do such additional, extra and incidental work as may be considered necessary to 
complete the work in a satisfactory and acceptable manner.  He shall furnish all labor, 
materials, tools, equipment and incidentals necessary to the prosecution of the work, 
unless otherwise specified. 

B. The Contractor shall examine all drawings prior to bidding, and shall require his various 
subcontractors and materials suppliers to provide items of work shown on any of the 
plans and to provide necessary utility connections. 

C. The Engineer shall decide the meaning and intent of any portion of the specifications, 
and of any plans or drawings where same may be found obscure or be in dispute. 

D. It is the intent that this be a complete project as far as the Contract Documents (contract, 
drawings and specifications) set forth.  It is not the intent that different phases of the 
work on- this project be delegated to various trades and subcontractors by the Contract 
Documents.  The Contractor must make his own contracts with the various 
subcontractors, setting forth the work these subcontractors will be held responsible for.  
The Contractor, alone, will be held responsible by Engineer and City for the complete 
project. 

E. Where the words "furnish", "provide", and/or "install" are used, it shall be interpreted to 
mean that the Contractor is responsible for furnishing, providing and installing, ready for 
successful and continuous use, all items of work, whether by his own men or his 
subcontractors and suppliers.  The words "Contractor shall" in most instances have been 
omitted and simple directive statements have been made.  These omitted words shall be 
supplied by inference.  Omission of these words shall not release the Contractor from any 
work called for on this project.  The Contractor shall provide all items, articles, materials, 
operations or methods listed, mentioned or scheduled, either on the drawings or in the 
specifications, or both, including all labor, materials, equipment and incidentals 
necessary and required for completion. 
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1104.2 SPECIAL PROVISIONS 
  Should any work or any conditions which are not thoroughly or satisfactorily stipulated or 

covered by the general or standard conditions be anticipated on any proposed work, "Special 
Conditions" for such work shall be prepared and shall be considered as a part of the 
specifications and contract. 

1104.3 INCREASED OR DECREASED QUANTITIES OF WORK 
A. The City reserves the right to alter the quantities of the work to be performed or to extend 

or shorten the improvement at any time when and as found necessary and the Contractor 
shall perform the work as altered, increased or decreased, at the contract unit prices.  No 
allowance will be made for any change in anticipated profits, nor shall such changes be 
considered as waiving or invalidating any condition or provision of the contract. 

B. This provision shall not be construed as to permit the Contractor to perform additional 
work  not included or contemplated in the original proposal. 

1104.4 ALTERATIONS OF PLANS AND SPECIFICATIONS 
  The City reserves the right to make such changes in the plans and in the character of the work 

as may be necessary or desirable to insure completion of the work in the most satisfactory 
manner, provided such changes do not materially alter the original plans and specifications or 
change the general nature of the work as a whole.  Such changes shall not be considered as 
waiving or invalidating any condition or provision of the contract. 

1104.5 EXTRA WORK 
  When any work is necessary to the proper completion of the project for which no prices are 

provided in the proposal or contract, the Contractor shall do such work but only when and as 
ordered in writing by the Engineer and with the prior review by the City. 

1104.6 FINAL CLEANING UP 
  Upon completion of the work, and before acceptance and final payment will be made, the 

Contractor shall clean and remove from the site of the work surplus and discarded materials, 
temporary structures, and debris of any kind.  He shall leave the site of the work in a neat and 
orderly condition.  Waste materials removed from the site of the work shall be disposed of at 
locations satisfactory to the Engineer. 

1105 CONTROL OF WORK AND MATERIALS 

1105.1 AUTHORITY OF ENGINEER 
  All work shall be done under the supervision of the Engineer and to his satisfaction.  He shall 

decide all questions which arise as to the quality and acceptability of materials furnished, 
work performed, manner of performance, rate of progress of the work, interpretation of the 
plans and specifications, acceptable fulfillment of the contract, compensation mutual rights 
between contractors under these specifications, and suspension of work.  The Engineer shall 
have the right to establish any sequence or priority of operation in the interest of desirable 
cooperation with other work.  He shall determine the amount and quality of work performed 
and materials furnished, and his decision and estimates shall be final and binding on the 
Contractor.  His estimate in such event shall be a condition precedent to the right of the 
Contractor to receive money due him under the contract. 
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1105.2 CONFORMITY WITH PLANS, ALLOWABLE DEVIATIONS 
  All deviations from the specifications will be accomplished by Change Orders prepared by the 

Engineer.  All Change Orders shall be in writing and shall be reviewed by the City before the 
work is commenced.  Change Orders submitted to the City for review shall bear the signature 
of the Engineer, and shall be provided hereinafter. 

1105.3 DETAIL SHOP AND WORKING DRAWINGS FURNISHED BY 
CONTRACTOR 

  The Contractor shall submit to the Engineer for review, such additional shop and working 
drawings of structures or equipment as may be required and, prior to the acceptance of such 
drawings by the Engineer, any work done or materials ordered shall be at the Contractor's risk. 
 The Contract price shall include the cost of furnishing such drawings. 

1105.4 COORDINATION OF PLANS, SPECIFICATIONS, PROPOSAL AND 
SPECIAL PROVISIONS 

  The plans, these specifications, the Proposal, Special Conditions and all supplementary 
documents are intended to describe a complete work, and are essential parts of the contract.  A 
requirement occurring in any of them is binding.  In case of discrepancies, figured dimensions 
shall govern over scaled dimensions; Specifications shall govern over Plans; Special 
Conditions shall govern over General Conditions and the quantities shown in the Proposal 
shall govern over those shown on the Plans.  The Contractor shall take no advantage of any 
apparent error or omission in the plans and specifications, and the Engineer shall be permitted 
to make such corrections or interpretations as may be deemed necessary for the fulfillment of 
the intent of the plans and specifications.  In the event the Contractor discovers any apparent 
error or discrepancy, he shall immediately call such error or discrepancy to the attention of the 
Engineer. 

1105.5 COOPERATION OF CONTRACTOR 
A. Three sets of specifications will be furnished the Contractor as follows: One office copy, 

one for the Field Superintendent, and one copy for job use.  The Contractor, however, 
shall have a set of plans and specifications available at all points where a separate 
construction crew is working. 

B. The Contractor shall give to the work the consistent attention necessary to facilitate the 
program thereof, and he shall cooperate with the Engineer and his inspectors and with 
other contractors in every way possible.  The Contractor shall provide a competent 
Superintendent on the work site at all times who is fully authorized as his agent on the 
work.  Such Superintendent shall be capable of reading and thoroughly understanding the 
plans and specifications and shall receive and fulfill instructions from the Engineer or his 
representative.  The Contractor and his Superintendent shall provide all reasonable 
facilities to enable the Engineer and his inspectors to inspect the workmanship and 
materials entering into the work. 

1105.6 MEASUREMENTS 
  Before ordering any material or doing any work, the Contractor shall verify all measurements 

involved, and shall be responsible for the correctness of same.  No extra charge or 
compensation will be allowed on account of difference between actual dimensions and the 
measurements indicated on the drawings, and any differences which may be found shall be 
submitted to the Engineer for consideration before proceeding with the work. 
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1105.7 SOURCE OF SUPPLY AND QUALITY OF MATERIALS 
  The Contractor shall not start delivery of materials until the Engineer has reviewed the source 

of supply.  Only materials conforming to the requirements of these specifications shall be used 
in the work, and such materials shall be used only after written acceptance by the Engineer, 
and only so long as the quality of said material remains equal to the requirements of the 
specifications.  The Contractor shall furnish accepted materials from other sources, if for any 
reason the product from any source at any time before commencing or during the prosecution 
of the work proves unacceptable.  After acceptance, any material which has become mixed 
with or coated by dirt or any other foreign substance during its delivery and handling shall not 
be used in the work. 

1105.8 APPROVAL OF MATERIALS 
  Before ordering materials, the Contractor shall make written request to the Engineer for 

review and acceptance of, the use of any materials, construction, etc., other than those 
mentioned as standard in the specifications or so indicated on the drawings, and obtain his 
acceptance of materials, construction, etc., proposed for use when "accepted" materials or 
work are specified without mentioning any standard by name.  The terms "accepted" or 
"accepted equal" shall mean accepted by the Engineer. 

1105.9 SAMPLES AND TESTS OF MATERIALS 
  The Contractor shall submit samples of materials, finish appliances, etc., when required by the 

Engineer; all such samples must be accepted by the Engineer in writing before work is 
executed, and all work shall conform in all respects to accepted samples.  Work not 
conforming to accepted samples will be rejected and the Contractor shall remove such 
nonconforming work and replace it with work that does conform.  If submittals are not 
accepted, others shall be submitted until satisfactory samples have been accepted.  Where, in 
the opinion of the Engineer or called for in the specifications, tests of materials are necessary, 
 the City will pay the cost of all initial testing of which passes the requirements.  The 
Contractor will pay for two (2) passing tests for each failed test.  This cost will be deducted 
from the Contractor's Pay Estimate.  The developer of a subdivision which requires public 
improvements shall pay the cost of all testing.  Tests, unless otherwise specified, are to be 
made in accordance with the latest standard methods of the American Society for Testing 
Materials.  All tests shall be made by a laboratory acceptable to the Engineer and the City.  
The Contractor shall provide such facilities as may be required for collecting and forwarding 
samples, and shall not use the materials represented by the samples until tests have been made 
and reviewed by the Engineer.  All field tests shall be made by a representative of an approved 
testing laboratory.  Testing shall be performed as specified in the Special Conditions or 
Specifications unless otherwise required by the City. 

 

1105.10   GUARANTY 
  Unless otherwise specified in the Special Conditions, the Contractor shall guarantee the work 

for two (2) years from date to acceptance by Engineer and City.  Neither the final certificate, 
nor payment, nor any provisions in the contract documents, shall relieve him of responsibility 
for negligence or faulty materials or workmanship within the extent and period provided; and 
upon written notice from the Engineer or the City, he shall remedy any defects due thereto and 
pay all expenses for any damages to other work resulting therefrom. 
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1105.11   STORAGE OF MATERIALS 
  Materials shall be stored so as to insure the preservation of their quality and fitness for the 

work.  When directed by the Engineer, they shall be placed on wooden platforms or other 
hard, clean surfaces and not on the ground, and shall be placed under cover when directed.  
Stored materials shall be located so as to facilitate prompt inspection. 

1105.12   INSPECTION 
A. The Contractor shall furnish the Engineer with every reasonable facility for ascertaining 

whether or not the work as performed is in accordance with the requirements and intent 
of the plans and specifications.  If the Engineer requires, the Contractor shall, at any time 
before acceptance of the work, remove and uncover such portions of the finished work as 
may be directed for inspection.  After inspection, the Contractor shall restore said portion 
of the work to the condition required by the specifications. 

B. Should the work thus exposed by the examination prove acceptable, the cost of 
uncovering or removing and the replacing of covering or making good the parts removed 
will be paid for as "Extra Work."  Should the work so exposed or examined prove 
unacceptable, the cost of covering or removing and the replacing of the covering or 
making good of the parts removed shall be at the Contractor's expense, provided that 
where ample notice of the intention to complete or cover up the work was not given the 
Contractor to the Engineer, then the cost of the uncovering or removing and the replacing 
of the covering or making good of the parts removed shall be borne by the Contractor, 
regardless of whether or not the work examined proved acceptable or unacceptable.  Any 
work done or materials used without suitable supervision or inspection by the Engineer 
may be ordered removed and replaced at the Contractor's expense. 

1105.13   REMOVAL OF DEFECTIVE AND UNAUTHORIZED WORK 
A. All work which has been rejected or condemned shall be repaired, or if it cannot be 

satisfactorily repaired it shall be removed and replaced, at the Contractor's expense.  
Defective materials shall be removed immediately from the site of the work. 

B. Work done without proper inspection or any extra or unclassified work done without 
written authority and prior to agreement in writing as to prices, will be done at the 
Contractor's risk and will be considered unauthorized, and, at the option of the Engineer 
may not be measured and paid for and may be ordered removed at the Contractor's 
expense. 

C. Upon the failure of the Contractor to satisfactorily repair or to remove and replace, if so 
directed, any rejected, unauthorized or condemned work and materials immediately after 
receiving notice from the Engineer, the Engineer shall, after giving written notice to the 
Contractor, have the authority to cause defective work to be remedied or removed and 
replaced, or to cause unauthorized work to be removed and to deduct the cost thereof 
from any compensation due or to become due to the Contractor.  If the Engineer and City 
deem it inexpedient to correct work injured or done not in accordance with the contract, 
an equitable deduction from the contract price shall be made therefor. 

1105.14   FINAL INSPECTION 
   The Engineer shall make final inspection of all work included in the contract or any 

portion thereof as soon as practicable after the work is completed and ready for 
acceptance.  If the work is not acceptable to the Engineer at the time of such inspection, 
he shall inform the Contractor as to the particular defects to be remedied before final 
acceptance can be made. 
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1106 LEGAL RELATION AND RESPONSIBILITY TO THE PUBLIC 

1106.1 LAWS TO BE OBSERVED 
  The Contractor shall, at all times, observe and comply with all Federal and State laws 

and City ordinances and regulations which in any manner affect the conduct of the work 
and shall observe and comply with all orders and decrees which exist at the present or 
which may be enacted later, or bodies or tribunals having jurisdiction or authority over 
the work. 

1106.2 CONTRACTOR TO DEFEND, INDEMNIFY, AND SAVE HARMLESS - 
VIOLATIONS 

   The Contractor and his Surety shall defend, indemnify, and save harmless the City and 
all its officers, agents, and employees against any claims or liabilities arising from or 
based on the violation of any such law, ordinance, regulation, order, or decree whether 
by himself or his employees. 

1106.3 PERMITS AND LICENSES 
   The Contractor shall procure all permits and licenses, pay all charges or fees, and give all 

notices necessary and incidental to the due and lawful prosecution of the work.  The 
expense of all permits required by the City shall be paid by the City. 

1106.4 PATENTED DEVICES, MATERIALS AND PROCESSES 
   If the Contractor is required or desires to use any design, device, material or process 

covered by letters, patent or copyright, he shall provide for such use by suitable legal 
agreement with the patentee or City.  It is mutually understood and agreed that without 
exception the contract prices shall include all royalties or costs arising from patents, 
trademarks and rights-of-way involved in the work.   

 

1106.5 SANITARY PROVISIONS 
   The Contractor shall establish and enforce among his employees such regulations in 

regard to cleanliness and the disposal of garbage and waste as will tend to prevent the 
inception and spread of contagious or infectious diseases and to effectively prevent the 
creation of a nuisance about the work or any property, either public or private.  The 
necessary sanitary conveniences for the use of laborers on the work properly secluded 
from public observation shall be constructed and maintained by the Contractor, and their 
use shall be strictly enforced by the Contractor.  All sanitary laws and regulations of the 
City and of the State of Oklahoma shall be strictly complied with. 

1106.6 PUBLIC CONVENIENCE AND SAFETY 
A. Materials stored about the work shall be so placed, and the work shall at all times be so 

conducted to provide for public safety and convenience, and to cause no greater 
inconvenience for the traveling public than is considered necessary by the Engineer. A 
work zone traffic control plan shall be provided and accepted by the City Engineer prior 
to commencing any work. The Contractor shall make provisions, bridges or otherwise at 
all cross streets, highways, sidewalks and private driveways, for the free passage of 
vehicles and pedestrians, provided that where bridging is impracticable or unnecessary in 
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the opinion of the Engineer, the Contractor may make arrangements satisfactory to the 
Engineer and City for the diversion of traffic; and shall, at his own expense, provide all 
materials and perform all work necessary for the construction and maintenance of 
roadways and bridges for the diversion of traffic. Sidewalks must not be obstructed 
unless by special permission of the Engineer, subject to review by the City. 

B. Neither the materials excavated nor the construction materials excavated nor the 
construction materials or plant used in the construction of the work, shall be placed so as 
to endanger the work or prevent free access to all fire hydrants, water valves, gas valves, 
manholes for electric, telephone, telegraph or traffic signal conduits, sewers or fire alarm 
or police call boxes in the vicinity.  The City reserves the right to remedy any neglect on 
the part of its attention after twenty-four (24) hours notice in writing to the Contractor, 
save in cases of emergency, when it shall have the right to remedy any neglect without 
notice; and in either case, the cost of such work done by the City shall be deducted from 
monies due or to become due the Contractor. 

C. When the Contractor is required to construct temporary culverts or bridges, or make 
other arrangements for crossing over ditches or streams, his responsibility for accidents 
shall include the roadway approaches as well as the structures of such crossings. 

1106.7 PRIVILEGES OF CONTRACTOR IN STREETS, ALLEYS OR 
RIGHTS-OF-WAY 

   For the performance of the Contract, the Contractor will be permitted to occupy such 
portions of streets or alleys, other public places or other rights-of-way as provided for in 
the ordinances of the City, as shown on the plans, or as permitted by the Engineer.  A 
reasonable amount of tools, materials and equipment for construction may be stored in 
such space, but not more than is necessary to avoid delay in the construction.  Excavated 
and waste materials shall be piled or stacked in such a way as not to interfere with spaces 
that may be designated to be left free and unobstructed, nor inconvenience occupants of 
adjoining property.  Any additional grounds desired by the Contractor for his use shall be 
provided at his own expense. 

1106.8 PROTECTION OF PROPERTY 
   The Contractor shall protect the work and adjacent property from damage resulting from 

carelessness or other causes or by reason of the action of the elements until the entire 
work is completed and accepted.  The work shall be entirely at the Contractor's risk, and 
the City assumes no responsibility whatever for damage or loss to any of the work or 
adjacent property by reason of the Contractor's judgment. 

1106.9 CONTRACTOR'S CLAIM FOR DAMAGES 
   Should the Contractor claim compensation for any alleged damage by reason of the acts 

or omissions of the City, he shall within ten (10) days after the sustaining of such 
damage, make a written statement to the Engineer setting out in detail the nature of the 
alleged damage.  On or before the twenty-fifth (25th) day of the month succeeding that in 
which any such damage is claimed to have been sustained, the Contractor shall file with 
the Engineer an itemized statement of the details and amount of such damage, and upon 
request shall give the Engineer access to all books of account, receipts, vouchers, bills of 
lading and other books or papers containing any evidence as to the amount of such 
damage.  Unless such statement shall be filed as thus required, the Contractor's claim for 
compensation shall be waived, and he shall not be entitled to payment on account of any 
such damage. 
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1106.10   PUBLIC UTILITIES AND PUBLIC PROPERTY TO BE CHANGED 
   In case it is necessary to change or move the property of any owner of a public utility, 

such owner will, upon proper application by the Contractor, be notified by the Engineer 
to change or move such property within a specified time, and the Contractor shall not 
interfere with such property until ordered to do so by the Engineer.  The right is reserved 
to the owner of public utilities to enter upon the limits of the Contract for the purpose of 
making such repairs or changes of their property that may be necessary by performance 
of the Contract for the purpose of repairing or relaying sewer and water lines and 
appurtenances, repairing culverts or storm drains, and for making other repairs, changes, 
or extensions to any City property. 

1106.11   DELAYS AND EXTENSIONS OF TIME 
A. If the Contractor is delayed at any time in the progress of the Work by any act or neglect 

of the City or the Engineer, or by any employee of either, or by any separate contractor 
employed by the City, or by changes ordered in the Work, or by labor disputes, fire, 
unusual delay in transportation, adverse weather conditions not reasonably anticipatable, 
unavoidable casualties, or any causes beyond the Contractor's control, or by delay 
authorized by the City pending arbitration, or by any other cause which the Engineer 
determines may justify the delay, then the Contract Time shall be extended by Change 
Order for such reasonable time as the Engineer may determine. 

B. Any claim for extension of time shall be made in writing to the Engineer not more than 
twenty (20) days after the commencement of the delay, otherwise it shall be waived.  In 
the case of continuing delay only one claim is necessary.  The Contractor shall provide 
an estimate of the probable effect of such delay on the progress of the Work. 

C. If no agreement is made stating the dates upon which interpretations by the Engineer is 
provided in Section IV, Item 1 shall be furnished, then no claim for delay shall be 
allowed on account of failure to furnish such interpretations until fifteen (15) days after 
written request is made for them, and not then unless such claim is reasonable. 

1106.12 ARRANGEMENT AND CHARGE FOR WATER FURNISHED BY THE CITY 
   If the Contractor desires to use City water, he can do so at no charge, but he shall make 

complete and satisfactory arrangements with the Line Maintenance Division of the City 
for doing so.  Meters will be used and the Contractor shall deposit the cost (which is 
refundable upon the return of the meter in satisfactory condition) of the water meter with 
the City Controller and will pay for all repairs and maintenance of the meter for the 
period he has the meter in use or in his possession. 

1106.13   USE OF FIRE HYDRANTS 
   The Contractor or his employees shall not open, turn off, interfere with, attach pipe or 

hose to or connect anything with any fire hydrant, stop valve or stop cock, or tap any 
water main belonging to the City, unless duly authorized to do so by the City. 

1106.14   USE OF A SECTION OR PORTION OF THE WORK 
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   Whenever, in the opinion of the Engineer, any portion of the work or any structure is in 
suitable condition, it may be put into use by the written order of the Engineer, and such 
usage shall not be held to be in any way an acceptance of said work or structure or any 
part thereof, or as a waiver of any of the provisions of these specifications or contract.  
Pending final completion and acceptance of the work, all necessary repairs and renewals 
on any section of the work so put into use, due to defective materials or workmanship, to 
natural causes other than ordinary wear and tear, or to the operations of the Contractor, 
shall be performed by and at the expense of the Contractor. 



1106.15   CONTRACTOR'S RESPONSIBILITY FOR THE WORK 
   Until written acceptance by the Engineer as provided for in these specifications, the work 

shall be under the charge and care of the Contractor, and he shall take every necessary 
precaution to prevent injury or damage to the work or any part thereof by the action of 
the elements or from any other of the cause whatsoever, whether arising from the 
execution or from the nonexecution of the work.  The Contractor shall rebuild, repair, 
restore and make good at his own expense all injuries or damage to any portion of the 
work occasioned by any of the above causes before acceptance. 

1106.16 PERSONAL RESPONSIBILITY OF PUBLIC OFFICIALS 
  In carrying out any of the provisions contained herein or in exercising any power or 

authority granted to him by the Contract, there shall be no liability upon the Engineer or 
his authorized assistants, either personal or as officials of the City, it being understood 
that in such matters he acts as the agent and representative of the City. 

1106.17   WAIVER OF LEGAL RIGHTS 
   Inspection by the Engineer or by any of his duly-authorized representatives, any order, 

measurement or certificate by the Engineer, any order by City for the payment of money, 
any payment for or acceptance of any work, or any extension of time or any possession 
taken by the City, shall not operate as a waiver of any provisions of the contract or any 
power therein provided.  Any waiver of any breach of contract shall not be held to be a 
waiver of any other or subsequent breach.  The City reserves the right to correct any error 
that may be discovered in any estimate that may have been paid and to adjust the same to 
meet the requirements of the contract and specifications.  The City reserves the right to 
claim and recover by process of law sums as may be sufficient to correct. any error or 
errors, or make good any deficiency in the work resulting from such error or deficiency, 
dishonesty or collusion discovered in the work after the final payment has been made. 

1106.18 CONTRACTOR'S INDEMNIFICATION 
A. The Contractor shall not commence work under this contract until he has obtained all 

insurance required under this specification, and such insurance has been reviewed by the 
City, nor shall the Contractor allow any subcontractor to commence work on his 
subcontract until all similar insurance required of the subcontractor has been so obtained 
and accepted. 

B. The Contractor shall indemnity and hold harmless the City and the Engineer and their 
agents and employees from and against all claims, damages, losses and expenses; 
including attorney's fees arising out of or resulting from the performance of the work, 
provided that any such claim, damage, loss or expense (a) is attributable to bodily injury, 
sickness, disease or death, or to injury to or destruction of tangible property (other than 
the work itself) including the loss of use resulting therefrom; and (b) is caused in whole 
or in part by any negligent act or omission of the Contractor, any subcontractor, anyone 
directly or indirectly employed by any of them, or anyone for whose acts any of them 
may be liable, regardless of whether or not it is caused in part by a party indemnified 
hereunder. 
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C. In any and all claims against the City or the Engineer or any of their agents or 
employees, by any employee of the Contractor, any subcontractor, anyone directly or 
indirectly employed by any of them, or anyone for whose acts any of them may be liable, 
the indemnification obligation shall not be limited in any way by any limitation on the 
amount or type of damages, compensation or benefits payable by or for the Contractor or 
any subcontractor under Workmen's Compensation acts, disability benefit acts, or any 
other employee benefit acts. 

D. The obligation of the Contractor shall not extend to the liability of the Engineer, his 
agents or employees, arising out of (1) the preparation of approval of maps, drawings, 
opinions, reports, surveys, change orders, designs or specifications; or (2) giving of or 
the failure to give directions of instructions by the Engineer, his agents or employees, 
provided such giving or failure to give is the primary cause of the injury or damage. 

1106.19   INSURANCE 
A.   The Contractor shall not commence work under this contract until he has obtained all 

 insurance required under this Specification and such insurance has been reviewed and 
 accepted by the City, nor shall the Contractor allow any subcontractor to commence 
 work on his subcontract until all similar insurance required of the subcontractor has been 
 so obtained and reviewed.  The limits of liability under this section shall provide 
 coverage for not less than the following amounts or greater where required by law. 

1. Compensation and Death Liability Insurance  The Contractor shall furnish and 
maintain during the life of this Contract, Workmen's Compensation Insurance as 
prescribed by the laws of the State of Oklahoma and Employer's Death Liability 
Insurance in an amount not less than one hundred thousand ($100,000) Dollars for all 
his employees employed at the site of the project, and, in case any work is sublet, the 
Contractor shall require the subcontractor similarly to provide Workmen's 
Compensation and Employer's Death Liability Insurance for all the latter's employees, 
unless such employees are covered by the protection afforded by the Contractor.  In 
case any class of employees engaged in hazardous work, work under this Contract at the 
site of the project which is not protected under the insurance heretofore mentioned, the 
Contractor shall provide, and shall cause each subcontractor to provide adequate 
insurance for the protection of his employees not otherwise protected. 

2. Public Liability and Property Damage Insurance  

(a) Contractor's Insurance.  The Contractor and/or Subcontractor shall maintain during 
the life of this contract such Public Liability and Property Damage Insurance as will 
protect him from claims for damages for bodily injury, including accidental death, as 
well as from claims from property damages which may arise from operations under 
this contract whether such operations by himself or by his subcontractor or by 
anyone directly or indirectly employed by either of them and the amounts of such 
insurance shall be as follows: 

(i) Bodily Injury Liability in the amount of not less than $100,000.00 for injuries 
including accidental death, to any one person, and subject to the same limit for 
each person, in an amount not less than $300,000.00 for one accident. 

(ii) Property Damage Liability  Limits shall be carried in the amounts of not less 
than $100,000.00 for any one accident and an aggregate limit of $100,000. 
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(b) Owner's Insurance.  Contractor shall provide Owner's Protective Liability Insurance 
with this City as the name insured, and the engineers as additional insured, to protect 
the City and engineers against claims arising out of operations of Contractors and 
other independent Contractors, as well as omissions of supervisory acts of the City 
and engineers in connection with the performance of the contract covered by these 
specifications in the following minimum amounts. 

(i) Bodily Injury Liability in the amount of not less than $1,000,000 for injuries 
including accidental death, to any one person, and subject to the same limit for 
each person, in an amount not less than $2,000,000. for one accident. 

(ii) Property Damage Liability shall be carried in the amounts of not less than 
$100,000.00 for any one accident and an aggregate limit of $100,000.00. 

(c) Comprehensive General Liability Insurance.  The Contractor shall procure and 
maintain during the life of this Project Comprehensive General Liability Insurance to 
protect from claims for damages because of bodily injury, sickness or disease, or 
death of any person other than the Contractor's employees, including claims insured 
by personal injury during liability coverage and from claims for injury or destruction 
of tangible property, including loss of use resulting therefrom, any and all of which 
may arise out of or as a result from the Contractor's operations under the Contract, 
whether such operations be by himself or by any Sub-Contractor or anyone directly 
or indirectly employed by any of them, or for whose acts any of them may be legally 
liable.  Such insurance shall include coverage for: 

(i) Operation and Premises 
(ii) Independent Contractor Protective Liability 
(iii) Contractual Liability 
(iiii) Explosion, Collapse, or Underground Damage 

(d) Liability Limits  The limits of Liability for property damage, including accidental 
death, shall be $2,000,000.00 per occurrence and a total limit of $2,000,000.00 for all 
Completed Operations - Products bodily injury claims during a single policy year.  
The limits of liability for property damage shall be $2,000,000.00 per occurrence and 
$2,000,000.00 aggregate limit individually each for operations, Independent 
Contractor Protective, and Contractual for each project, and $2,000,000.00 aggregate 
limit for Completed Operation - Product damage during a single policy year. 

(e) Comprehensive Automobile Liability  This insurance shall cover owned, hired, or 
other non-owned automobiles and shall protect the contractor from claims for bodily 
injury or property damage which may arise from the use of motor vehicles  engaged 
in various operations under this Contract.  The automobile insurance shall provide 
minimum limits of liability for bodily injury of $1,000,000 for each person and 
$2,000,000 each occurrence, and $500,000 of property damage each occurrence 

B. The policies of insurance shall be executed by an insurance or indemnity carrier 
authorized to do business in the State of Oklahoma. 

C. Before awarding a contract, the City will be furnished a binder or certificate of insurance 
showing the coverage to be in effect. 
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1106.20   LIENS 
  Neither the final payment nor any part of the retained percentage shall become due until 

the Contractor, if required, shall deliver to the City a complete release of all liens arising 
out of this contract, or receipts in full in lieu thereof, and if required in either case an 
affidavit that so far as he has knowledge or information, the releases and receipts include 
all the labor and material for which a lien could be filed; both the Contractor may, if any 
subcontractor refuses to furnish a release or receipt in full, furnish a bond satisfactory to 
the City to indemnity him against any lien.  If any lien remains unsatisfied after all 
payments are made, the Contractor shall refund to the City all monies that the latter may 
be compelled to pay in discharging such a lien, including all costs and a reasonable 
attorney's fee. 

1106.21   TRANSPORTATION TAX 
A. Under provisions of Section 3475 (b) of the Internal Revenue Code, as amended, the State 

of Oklahoma, its agencies and political subdivisions are exempt from payment of the three 
per centum (3%) transportation tax levied by Subsection (a) of Section 3475, in either of 
the following cases: 

1. When the property (equipment, goods, materials, etc.) is consigned to the State, its 
agencies, or political subdivisions, or, 

2. When such property is consigned to the State, its agency, or political subdivision in care 
of the Contractor. 

B. It  is the policy of the City to take advantage of the savings afforded by the above 
mentioned exemption.  To this end, the Contractor agrees to comply with the following: 

1. "In determining cost of material and computing freight charges, do not include a 
3% Federal Transportation of Property Tax.  Section 3475 (b) of the Internal 
Revenue Code, as amended, exempts the City from this tax.  The successful 
Bidder will be furnished an appropriate exemption certificate form by the 
contracting authority, and will be authorized to have all shipments of 
construction materials and equipment entering into this Contract consigned to 
the City in care of himself, thereby enabling him to take advantage of the above-
mentioned exemption." 
NOTE:   Said exemption will not apply to shipments of fuel, lubricants, spare parts, or 

items of construction equipment belonging to the Contractor which will not 
become the property of the City. 

1106.22   CONSTRUCTION AND MAINTENANCE SIGNING 
A. A Work Zone Traffic Control Plan (WZTCP) shall be prepared and submitted. The 

WZTCP shall show devices and shall reflect the contractor's plan of work on the project. 
 Installation and removal times of devices shall be provided. The WZTCP shall include 
any sidewalks that are inside the work area.  The plan shall include barricades and 
detours for sidewalk closures.  Submittal of a traffic control plan shall not be considered 
notice of closure of a roadway. 
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B. Signing shall be in accordance with Part VI - Traffic Controls for Street and Highway 
Construction and Maintenance Operations of the current Manual on Uniform Traffic 
Control Devices (MUTCD).  The Contractor shall, at his own expense, design, provide, 
and maintain the appropriate traffic control devices, to be reviewed by Norman's City 
Traffic Engineer prior to signing. Maintenance shall mean that the contractor shall check 
the traffic control devices daily (Including holidays, Saturdays, Sundays and days the 
contractor is not actively working on the project) to ensure they are properly installed 
and in proper working order. 

C. The Contractor must have a certified Workzone Traffic Technician (WTT) responsible 
for the installation and maintenance of all traffic control devices required by latest 
revision of the (MUTCD) for the protection of traffic in and around the construction 
work sites.  The WTT may be an employee of the Contractor or the Contractor may hire 
an outside firm to perform this service. 

D. The WTT must be certified by a recognized public agency such as the Oklahoma 
Department of Transportation, OSU Technical Institute, American Traffic Safety 
Services Association, etc. 

E. Sandbags shall be used for ballasting portable signs and barricades.  Sandbags shall be 
placed on the lower parts of the frame.  Application and number of sandbags shall be 
sufficient to withstand the force of wind gusts on the traffic control device. 

F. The Contractor shall provide the Traffic Control Division of the City with 72 hours 
notice prior to the closure of any roadway. Each separate closure requires a separate 
notice which includes specific dates, times and durations.  The notice shall also include a 
traffic Control Plan as described above, which has been approved 72 hours prior to the 
road closure. 

G. The Contractor shall either furnish watchmen at the point of closure to protect any 
freshly installed pavement or install impenetrable barriers at the points of closures.  The 
Contractor will be held responsible for all damage to the work due to failure of 
barricades, signs, lights, and watchmen to protect it, and whenever evidence of such 
damage is found prior to acceptance, the City may order the damaged portion 
immediately removed and replaced by the Contractor at his expense, if, in the opinion of 
the Superintendent such action is justified.  The Contractor's responsibility for the 
maintenance of barricades, sign, and lights and for providing watchmen shall not cease 
until the project shall have been accepted by the City. 

H. Where traffic control signs, devices, flagmen, etc., are required by law in conjunction 
with this work through other utility, railroad, or Governmental Agencies, all necessary 
traffic control shall be provided by and at the expense of the Contractor to the extent as 
affected by this project. 

1106.23   PROTECTION AND RESTORATION OF PROPERTY  
A. The Contractor shall not enter upon private property, whether the property has an 

easement or not, for any purpose without first giving twenty-four (24) hour advance 
notice to property owner,  and shall use reasonable caution necessary to prevent damage 
to landscaping, fences, culverts, bridges, pavements, driveways, sidewalks, etc., to all 
water, sewer, gas or electric lines or appurtenances thereof, and to all other public or 
private property along or adjacent to the work.  The Contractor shall notify the proper 
representatives of any public service corporation, any company or individual, not less 
than twenty-four (24) hours in advance of any work which might damage or interfere 
with the operation of their or his property, along or adjacent to the work. 
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B. Contractor shall be responsible for all damage or injury to property of any character 
resulting from any neglect or misconduct in the manner or method of executing the work 
or materials, and said responsibility shall not be released until the work shall have been 
completed and accepted.  When and where any direct or indirect damage or injury is 
done to public or private property on account of any  neglect or misconduct in the 
execution of the work in consequence of the nonexecution thereof on the part of the 
Contractor, he shall repair at his expense such damage to a condition similar or equal to 
that existing before such damage or injury was done; by repairing, rebuilding or 
otherwise. 

C. In case of the failure on the part of the Contractor to repair such damage or make good 
such damage or injury, the Engineer may, upon forty-eight (48) hours written notice, 
under ordinary circumstances and without notice when a nuisance or hazardous condition 
results, proceed to repair, rebuild or otherwise restore such property as may be 
determined necessary, and the cost thereof will be deducted from any monies due or to 
become due the Contractor under his contract. 

1106.24 PROTECTION AND PRESERVATION OF LAND MONUMENTS AND 
PROPERTY LINE MARKS 

   The Contractor shall protect carefully from disturbances or damages all land monuments 
and iron pins or other markers which establish property or street lines, provided that 
where such monuments or markers must, of necessity, be disturbed or removed in the 
performance of the Contract, the Contractor shall first give ample notice to the City, so 
that he may witness or reference in such monuments or markers.  Should the Contractor 
disturb, remove, or damage any established land monument or property or street line 
mark without first giving the City ample notice, the City may deduct the cost of re-
establishing such monument or marks from any monies due or to become due the 
Contractor. 

1107 PROSECUTION AND PROGRESS 

1107.1 SUBLETTING OF WORK 
A. The Contractor shall not employ any subcontractor on the work without prior written 

acceptance of the Engineer and the City. 

B. Subcontractors proposed for any part of the work and all subcontractors must be accepted 
by the City in writing within thirty (30) days after the award of the contract. 

C. The City will not recognize any subcontractor on the work.  The Contractor shall at all 
times when work is in operation be represented either in person or by a qualified 
superintendent or other designated representative.  If the Contractor sublets the whole or 
any part of the work to be done under this contract, he will not under any circumstances 
be relieved of his responsibility and obligations.  The Contractor shall not subcontract 
more than 40% after excluding the cost of all materials without written permission of the 
City of Norman.  Failure to comply with this provision will constitute breach of Contract, 
and the City shall take appropriate action to dismiss the Contractor.  In this event, the 
Contractor will have no claims (such as lost profit, etc.), due to his breach of this 
provision.  All transactions of the Engineer shall be with the Contractor.  Subcontractors 
will be considered only in the capacity of the employees or workmen and shall be subject 
to the same requirements as to character and competency. 
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1107.2 ASSIGNMENT OF CONTRACT 
  The Contractor shall not assign, transfer, convey, or otherwise dispose of the Contract or 

his right, title, or interest in or to the same or any part thereof, without the previous 
consent of the Engineer in writing, accepted by the City Council, and concurred in by the 
Surety.  If the Contractor does without such previous consent, assign, transfer, convey, 
sublet, or otherwise dispose of the Contract or his right, title, or interest therein, or any 
part thereof, to any person or persons, partnership, firm or corporation, or by bankruptcy, 
voluntary or involuntary, or by assignment under the insolvency laws of any state, 
attempt to dispose of the Contract or make default in or abandon said Contract, then the 
Contract may, at the option of the City, be revoked and annulled unless the Surety shall 
successfully complete said Contract and any monies due or to become due under said 
Contract shall be retained by the City as liquidated damages for the reason that it would 
be impracticable and extremely difficult to fix the actual damages. 

1107.3 PROSECUTION OF WORK 
   The Contractor shall begin the work to be performed under the contract within the time 

limit stated in the Advertisement, Proposal and Contract, and shall conduct the work in 
such a manner and with sufficient equipment, materials and labor as necessary to insure 
its completion within the time limit sat forth in the Advertisement, Proposal and 
Contract.  The sequence of all construction operations shall at all times be as directed by 
the Engineer.  Should the prosecution of the work for any reason be discontinued by the 
Contractor, he shall notify the Engineer at least twenty-four (24) hours in advance of 
resuming operations. 

1107.4 LIMITATION OF OPERATIONS 
  The Contractor shall conduct his work so as to create a minimum amount of 

inconvenience to the public.  At any time when the Contractor, in the judgment of the 
Engineer, has obstructed or closed or is carrying on operations on a greater portion of the 
street or public way than is necessary for the proper execution of the work, the Engineer 
may require the Contractor to finish the section on which work is in progress before work 
is started on any additional section. 

1107.5 CHARACTER OF WORKMEN AND EQUIPMENT 
A. The Contractor shall employ such superintendents, foremen and workmen as are careful 

and competent, and the Engineer may demand the dismissal of any person or persons 
employed by the Contractor in, about or on the work who shall misconduct himself or be 
incompetent or negligent in the proper performance of his or their duties, or neglect or 
refuse to comply with the directions of the Engineer, and such person or persons shall not 
be employed again thereon without the written consent of the Engineer.  Should the 
Contractor continue to employ or again employ such person or persons without the 
written consent of the Engineer, then the Engineer may withhold all estimates which are, 
or may become due, or may suspend the work, until compliance with such orders is 
accomplished. 

B. All workman shall have sufficient skill and experience to properly perform the work 
assigned them.  All workmen engaged on special work or skilled work, or in any trade, 
shall have sufficient experience in such work to properly and satisfactorily perform it and 
operate the equipment involved, and shall make due and proper effort to execute the 
work in the manner prescribed in these Specifications; otherwise, the Engineer may take 
action as above prescribed. 

 
 1100 - 20 



C. The Contractor shall furnish such equipment as is considered necessary for the 
prosecution of the work in an acceptable manner and at a satisfactory rate of progress.  
All equipment, tools and machinery used for handling materials and executing any part 
of the work shall be subject to review by the Engineer, and shall be maintained in a 
satisfactory working condition.  Equipment on any portion of the work shall be such that 
no injury to the work or adjacent property will result from its use. Equipment shall meet 
applicable safety and environmental standards. 

1107.6 DAY'S WORK: WORKING HOURS 
   Work shall be done only during regular and commonly accepted and prescribed working 

hours.  No work shall be done nights, Saturdays, Sundays or regular holidays unless a 
special order or permit is given by the Engineer to do so.  Eight (8) hours shall constitute 
a days work, and the Contractor shall observe all State Laws and City Ordinances 
governing the hours of work. 

1107.7 TIME OF COMMENCEMENT AND COMPLETION 
   The Contractor shall commence work within the time specified in the Contract and the 

rate of progress shall be such that the whole work will be performed and the premises 
cleaned up in accordance with the Contract, Plans, and Specifications within the time 
limit, where such time is stated in the Contract, unless an extension of time be made in 
the manner hereinafter specified. 

1107.8 EXTENSION OF TIME OF COMPLETION 
   The Contractor shall be entitled to an extension of time, as provided herein only when 

claim for such extension is submitted to the Engineer in writing by the Contractor within 
seven (7) days from and after the time when any alleged cause of delay shall occur and 
then only when such claim is accepted by the Engineer and the City Council.  In 
adjusting the Contract time for the completion of the project, all strikes, lockouts, 
unusual delays in transportation, or any condition over which the Contractor has no 
control, unusual adverse weather conditions above normal for the contract period, and 
also any suspensions ordered by the Engineer for causes not the fault of the Contractor, 
shall be excluded from the computation of the Contract time for completion of the work. 
 If the satisfactory execution and completion of the Contract should require work or 
materials in greater amounts or quantities than those set forth in the Contract, then the 
Contract time shall automatically be increased in the same  proportion as the cost of the 
additional work relates to the cost of the original contracted work.  No allowance shall be 
made for delays or suspension of the prosecution of the work due to the fault of the 
Contractor. 
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1107.9 FAILURE TO COMPLETE WORK ON TIME 
A. The time of completion is of the essence of the Contract.  For each calander day that any 

work shall remain uncompleted after the time agreed upon in the Proposal and the 
Contract, or as automatically increased by additional work or materials ordered after the 
Contract is signed, or the increased time granted by the City for the completion of said 
work, the sum per day given in the following schedule, unless otherwise specified in the 
Proposal or Special Conditions, will be deducted from the monies due the Contractor, not 
as a penalty but as liquidated damages. 

Liquidated Damages 
Contract Amount    Per Day 
Less than $5,000     $  60 

and less than $15,000    80 
and less than $25,000    100 
and less than $50,000    120 
and less than 100,000    160 
and less than $1,000,000    240 

More than $1,000,000   .05% of the current contract amount 

1107.10   TEMPORARY SUSPENSIONS 
A. The Engineer shall have the authority to suspend the work, wholly or in part, for such 

period or periods as he may deem necessary due to unsuitable weather or such other 
conditions as are considered unfavorable for the suitable prosecution of the work. 

B. If it should become necessary to stop work for an indefinite period, the Contractor shall 
store all materials in such manner that they will not obstruct or impede the traveling 
public unnecessarily, nor become damaged in any way, and he shall take every 
precaution to prevent damage or deterioration of the work performed, and shall provide 
suitable drainage about the work and erect temporary structures where necessary. 

C. The Contractor shall not suspend work without written authority from the Engineer, and 
shall proceed with the work promptly when notified by the Engineer to resume operations. 

1107.11   SUSPENSION OF WORK AND ANNULMENT OF CONTRACT 
A. The work or any portion of the work under contract shall be suspended immediately on 

written order of the Engineer or the City, a copy of such notice to be served upon the 
Contractor's Surety, or the contract may be annulled by the City for any good cause or 
causes, among others of which special reference is made to the following: 

1. Failure of the Contractor to start work within the time limit specified. 
2. Substantial evidence that the progress being made by the Contractor is insufficient to 

complete the work within the specified time. 
3. Failure of the Contractor to provide sufficient and proper equipment for properly 

executing the work. 
4. Deliberate failure on the part of the Contractor to observe any requirements of these 

specifications, or to comply with any orders given by the Engineer, as provided for in 
these specifications. 

5. Failure of the Contractor to promptly make good any defects in materials or 
workmanship or any other nature, the correction of which has been directed in writing by 
the Engineer. 
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B. When work is suspended for any one of the causes itemized above, or for any other cause 
or causes, the Contractor shall discontinue the work or any part thereof as the City shall 
designate, whereupon the Surety may at its option assume the contract or that portion 
thereof which the City has ordered the Contractor to discontinue, and may perform the 
same; or may, with the written consent of the Engineer, accepted by the City, sublet the 
work or portion of the work so taken over; provided, however, that the Surety shall 
exercise its option (if at all) within two (2) weeks after the written notice to discontinue 
work has been served upon the Contractor and upon the Surety or its authorized agent.  
The surety, in such event, shall assume the Contractor's place in all respects and shall be 
paid by the City for all work performed by it in accordance with the terms of the 
contract; and if the Surety, under the provisions hereof, shall assume said entire contract, 
all monies remaining due the Contractor at the time of his default, shall thereupon 
become due and payable to the Surety as the work progresses, subject to all the terms of 
the contract. 

C. In the event the Surety does not, within the time hereinbefore specified, exercise its 
rights and option to assume the contract or that portion thereof which the City has 
ordered the Contractor to discontinue then the City shall have the power to complete, by 
contract or otherwise as it may determine, the work herein described or such part thereof 
as it may deem necessary, and the Contractor hereby agrees that the City shall have the 
right to take possession of and use any of the materials, plant, tools, equipment, supplies 
and property of every kind provided by the Contractor for the purpose of his work, and to 
procure other tools, equipment and materials for the completion of the same, and to 
charge to the account of the Contractor the expenses of said contract for labor, materials, 
tools, equipment and expenses incident thereto.  The expense so charged shall be 
deducted by the City out of such monies as may be due or may at anytime thereafter 
become due the Contractor under any by virtue of the contract or any part thereof.  The 
City shall not be required to obtain the lowest bid for the work of completing the 
contract, but the expense to be deducted shall be the actual cost of the work.  In case such 
expense is less than the sum which would have been payable under the contract if the 
same had been completed by the Contractor, the balance shall operate at liquidated 
damages as hereinabove set out.  In case such expense shall exceed the amount which 
would have been payable under the contract if the same had been completed by the 
Contractor, then the Contractor and his Surety shall pay the amount of such excess to the 
City on notice from the City of the excess so due.  When any particular part of the work 
is being carried on by the City by contract or otherwise under the provisions of this 
section, the Contractor shall continue the remainder of the work in conformity with the 
terms of the contract, and in such manner as in no wise to hinder or interfere with the 
performance of workman employed as above provided by the City. 

1107.12 TERMINATION OF CONTRACT 
  The contract will be considered fulfilled, save as provided in any bond or bonds or by 

law, when all the work has been completed, the final inspection made by Engineer, and 
final acceptance and final payment made by the City. 
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1108 MEASUREMENT AND PAYMENT 

1108.1 MEASUREMENT OF QUANTITIES 
   The determination of quantities of work acceptably completed under the terms of the 

contract, or as directed by the Engineer, in writing, will be made by the Engineer, based 
on measurements taken by him or his assistants.  These measurements of quantities will 
be taken according to the plan units.  When materials are measured in the vehicle, the 
measurement will be taken at the point of delivery.  When required by the Engineer, the 
capacity of all vehicles shall be plainly marked on each vehicle, and the capacity or 
marking shall not be changed without the permission of the Engineer. 

1108.2 APPLICATION FOR PROGRESS PAYMENT 
A. At least twenty days before each progress payment is scheduled (but not more often than 

once a month), Contractor shall submit to Engineer for review an Application for 
Payment filled out and signed by Contractor covering the work completed as of the date 
of the Application and accompanied by such supporting documentation as is required by 
the Contract Documents.  Application must be submitted on the form provided herein.  
Payment may be delayed or not processed without use of the proper application form.  
Non-standard forms not provided by the City may be rejected at City's Discretion.  It 
shall be the Contractor's responsibility to make copies for his use from the form provided 
herein.  If payment is requested on the basis of materials and equipment not incorporated 
in the Work but delivered and suitably stored at the site or at another location agreed to 
in writing, the Application for Payment shall also be accompanied by a bill of sale, 
invoice, or other documentation warranting that City has received the materials and 
equipment free and clear of all liens, charges, security interests and  and encumbrances 
(which are hereinafter in these General Conditions referred to as "Liens") and evidence 
that the materials and equipment are covered by appropriate property insurance and other 
arrangements to protect City's interest therein, all of which will be satisfactory to City. 
The amount of retainage with respect to progress payments will be as stipulated herein. 

B. Contractor's Warranty of Title:  Contractor warrants and guarantees that title to all 
work, materials, and equipment covered by any Application for Payment, whether 
incorporated in the Project or not, will pass to City no later than the time of payment free 
and clear of all liens. 

C. Review of Applications for Progress Payment:  Engineer will, within ten (10) days 
after receipt of each Application for Payment, either indicate in writing a 
recommendation of payment and present the Application to City, or return the 
Application to the Contractor, indicating in writing Engineer's reasons for refusing to 
recommend payment.  In the latter case, Contractor may make the necessary corrections 
and resubmit the Application for payment at a later date. 
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1108.3 SCOPE OF PAYMENT 
A. The Contractor shall receive and accept the compensation as herein provided in full 

payment for furnishing all labor, materials, tools, equipment, and incidentals; for 
performing all work contemplated and embraced under the Contract; for all loss of 
damage arising out of the nature of the work or from the action of the elements; for any 
unforeseen defects or obstruction which may arise or be encountered during the 
prosecution of the work and before its final acceptance by the Engineer; for all risks of 
every description connected with the prosecution of the work; for all expenses incurred 
by or in consequence of suspension or discontinuance of such prosecution of the work as 
herein specified; for any infringement of patents, trademarks, or copyrights and for 
completing the work in an acceptable manner according to the Specifications. 

B. The payment of any current or partial estimate prior to final acceptance of the work by 
the City shall in no way constitute an acknowledgment of the acceptance of the work, nor 
in any way prejudice or affect the obligation of the Contractor to repair, correct, renew, 
or replace at his expense any defects or imperfections in the construction or in the 
strength or quality of the material used in or about the constructions due to or attributable 
to such defects, which defects, imperfections, or damage shall have been discovered on 
or before the final inspection and acceptance of the work.  The Engineer shall be the sole 
judge of such defects, imperfections, or damage and the Contractor shall be liable to the 
City for failure to correct the same as provided herein. 

1108.4 PAYMENT FOR EXTRA WORK 
A. The extra work completed by the Contractor as authorized and accepted by the Engineer 

and the City Council, will be paid for in the manner hereinafter described and the 
compensation thus provided shall be accepted by the Contractor as payment in full for all 
labor, materials, tools, equipment, and incidentals, and all superintendents' and 
timekeeper's services, all insurance, and all other overhead expense incurred in the 
prosecution of the extra work. 

B. Payments for extra work will be made by one or more of the following methods: 
1. Unit prices agreed on in writing by the Engineer and the Contractor and accepted by the 

City Council before said work is commenced, subject to all other conditions of the 
Contract.  (For Contracts over $1,000,000, the maximum amount will be 10%.) 

2. A lump sum price agreed on in writing by the Engineer and the Contractor and accepted 
by the City Council before said work is commenced, subject to all other conditions of the 
Contract. 

3. The actual costs including labor, materials, tools, equipment, and field supervision of 
such extra work plus fifteen percent (15%), which fifteen percent (15%) is hereby 
understood and agreed to include all overhead expense and profits, when agreed upon in 
writing by the Engineer and the Contractor, and accepted by the City Council before said 
work is commenced; subject to all other conditions of the Contract.  For Contracts in 
excess of $1,000,000, overhead expense and profit is limited to 10%. 

C. The Contractor shall, on or before the tenth (10) day of the month succeeding that in 
which any extra work shall have been performed, file with the Engineer his claim and an 
account giving the itemized cost of such work and shall give the Engineer access to all 
accounts, bills, and vouchers relating thereto.  If the estimate exceeds one hundred 
dollars ($100) in amount, ninety percent (90%) of such estimated sum will be paid if 
approved. 
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1108.5 PARTIAL ESTIMATES 
   Between the 25th day and the last day of each month, the Engineer will make an 

approximate estimate of the value of the work done and/or materials furnished during 
that month under these Specifications.  Whenever the said estimate or estimates of work 
done and/or materials furnished since the last previous estimate exceed One Hundred 
Dollars ($100) in amount, less retainage of such estimated sum will be paid when 
accepted. 

1108.6 PAYMENTS WITHHELD 
   Should any defective work or material be discovered, or should a reasonable doubt arise 

as to the integrity of any part of the work completed prior to the final acceptance and 
payment, there will be deducted from the first estimate rendered after the discovery of 
such work an amount equal in value to the defective or questioned work and this work 
will not be included in the subsequent estimate until the defects have been remedied or 
the cause for doubt removed. 

1108.7 ACCEPTANCE AND FINAL PAYMENT 
   Upon completion of any Contract and before final acceptance, a final inspection must be 

made by the Engineer to determine whether the work has been completed in accordance 
with the Contract and Specifications.  All prior partial estimates and payments shall be 
subject to correction in the final estimate and payment.  When the work has been so 
completed and certified to the Council, the work will be considered accepted and the 
final acceptance shall be executed and submitted. 

 

END OF SECTION 1100 
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SECTION 2100 SITE DEVELOPMENT AND EARTHWORK 
 

2101 SITE CLEARING AND RESTORING 

2101.1 DESCRIPTION 
This work shall consist of the removal and reconstruction or replacement of all obstructions (Obstructions 
include, but are not limited to trees, brush, fences, retaining walls, patios, trash burners, signs, mail boxes, 
outbuildings, landscaping, etc.) affected by the construction of the project, with the exception of sidewalk, 
curb, street, parking lot, road, alley surfacing, gravel and oiled surfaces which will be removed and repaired 
under Section for Pavement Cut and Repair.  Any obstructions which are not to be reconstructed are so 
designated on the plans. 

2101.2 MATERIALS 
A. Waste Material: All waste material and debris resulting from the cleaning operation or 

occurring within the right-of-way shall be disposed of in such a manner that air pollution 
regulations and solid waste disposal regulations are not violated and private or public 
property is not injured or endangered.  Permission in writing from the property owner must 
be obtained by the contractor if waste material is placed on private property.  A copy of this 
permission shall be furnished to the Engineer before the final estimate will be paid.  In no 
case will debris or extra material be left in the right-of-way. 

B. Plant Material to be Replaced: Shrubs or trees in the right-of way that are to be replaced 
will be replaced with like type shrubs or trees.  When these items are encountered they shall 
be removed, preserved, replaced or the contractor may make arrangements with the property 
owner to replace them.  Arrangements with property owners shall be in writing and the 
Engineer shall be furnished a copy prior to payment of the final estimate. 

C. Salvaged Material: Material such as bricks, signs, manhole frames and covers, etc., which 
may, in the opinion of the Engineer be suitable for use by the City shall be the property of 
the City, and shall be neatly stacked or removed to such places along the site of the work as 
the Engineer may direct. This will be done at no additional cost to the City. 

2101.3 CONSTRUCTION METHODS 
A. General: The contractor shall clear and remove from the construction site all trees marked 

for removal, brush, roots, stumps, hedges, fences, rock, rubbish, and any other objectionable 
materials within or over-hanging the right of way as directed by the Engineer. 

B. Clearing: 
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1. Tree Removal/Protection: No trees shall be removed, even though listed for removal until 
specifically marked by the Engineer.  Trees to be removed shall be felled in such a manner 
as not to injure other trees which are to remain, either on the right-of-way or adjacent 
thereto.  Trees or plants which are to remain in place and which may be in danger of injury 
by construction operations or equipment shall be suitably boxed, fenced or otherwise 
protected.  Boxing and fencing shall be constructed and removed at the direction of the 
Engineer.  The contractor shall repair all injuries to bark, trunk limbs, and roots of remaining 
trees and shrubs by proper dressing, cutting and painting according to accepted methods, 
using only accepted tools and materials. 



 
 2100 - 2 

2. Obstruction Removal: All obstructions in the designated right-of-way shall be removed and 
disposed of by the Contractor in a method that is suitable for the obstruction. 

C. Maintaining Access: Passable surfaces across or along the construction site shall be 
maintained at all times with gravel, steel mat or plate, or temporary bituminous surfacing 
material where a sidewalk, driveway, parking lot, street, road, or alley previously existed. 

D. Maintaining Streets: The contractor will be responsible for preventing his trucks from 
scattering debris, mud, and/or soil on public roads.  If this occurs the contractor will clean-
up debris as required by the Engineer. 

E. Reconstruction: 
1. General: All obstructions to be replaced or reconstructed shall be restored to substantially 

the same condition as existed prior to the construction.  The contractor shall remove and 
dispose of all debris, restore the surface of the earth to the grade existing prior to 
construction and upon completion of the work shall leave the site in a neat clean and orderly 
condition, as nearly as it was prior to construction as may reasonably be done.  

2. Sodding: When the area being worked crosses the front or side yard of an existing residence 
or commercial establishment, the disturbed area will be sodded upon completion of other 
restoration activities.  When sodding is required in backyards it will be called for on the 
plans. 

3. Seeding: This will include seeding all disturbed areas with grass and establishing an initial 
growth on the seeded areas.  During the normal growing season the areas will be seeded with 
grasses that match the surrounding grasses.  During the winter months either rye or winter 
wheat will be used to establish ground cover. 

2101.4 SPECIAL REQUIREMENTS 
A. Notification of Landowners: 

1. Privately Held Land: It shall be the contractor's responsibility to notify all landowners prior 
to entering onto their property.  If an owner has an obstruction that will be affected, they will 
be notified sufficiently in advance of construction operations so that they may make such 
arrangements as they may desire for the protection, removal or relocation of property in 
advance of construction. 

2. Public Owned Land or Utilities: If an obstruction is of public ownership, the Contractor 
shall notify the appropriate agency, and obtain any necessary permit or license, forty-eight 
hours before beginning any operations affecting the obstruction.  All work shall conform to 
the current standard and specifications of the agency, and shall be reviewed by the agency 
before the work is started.  At the contractor's request, the Engineer will furnish information 
as to what licenses or permits are required. 

B. Clearing Limits: The contractor shall limit the clearing operation to not over one mile 
ahead of the construction operation and shall follow up with restoration immediately after 
completion of construction. 

C. Protection of Areas Outside of Construction: Areas outside of the construction area shall 
be preserved in their natural state.  If the contractor damages an area outside of the 
construction area, the damage will be repaired to its original condition at no additional cost 
to the City. 

D. Compliance with Easements: A copy of all easements associated with this contract are 
included in the Special Provisions to the contract.  The contractor shall take all actions 
necessary to comply with the requirements of these easements and the cost of this 
compliance shall be included in this item. 
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2102 EARTHWORK 

2102.1 SCOPE 
This section governs the performance of all work required to excavate, remove, dispose or compact all 

materials encountered within the limits of the project, at the locations shown on the plans, in 
accordance with the requirements of applicable Sections of the General Conditions and 
Covenants, and as provided for in the Special Conditions. 

2102.2 DEFINITIONS: 
A. Grading: Grading as used herein shall mean the performance of all excavation, 

embankment, and backfill in connection with the construction of all improvements. 

B. Excavation: Excavation is defined as the removal of materials from the construction area to 
the lines and grades shown on the plans. 

1. Unclassified Excavation: Unclassified excavation is defined as the removal of all material 
encountered regardless of its nature.  All material excavated will be considered as-
Unclassified Excavation unless the Special Conditions specify Classified Materials. 

2. Rock Excavation: Rock excavation is defined as the removal of all rock materials which 
cannot be excavated with a backhoe, trenching machine, drag line, bulldozer, highlift, or 
similar excavating equipment without the use of explosives, rock rippers, rock hammers or 
jackhammers. 

3. Earth Excavation: Earth excavation is defined as the removal of all material not defined as 
rock. 

C. Embankment or Backfill: Embankment or backfill is defined as the placing and 
compacting of material in the construction area to the lines and grades shown on the plans. 

1. Unsuitable Material: Unsuitable material is defined as muck, frozen material, organic 
material, top soil, rubbish, and rock with a maximum dimension greater than 600 mm (24"). 

2. Suitable Material: Suitable material is defined as entirely imperishable with that portion 
passing the No. 40 (425 mm) Sieve having a liquid limit not exceeding 40 and a plastic 
index not exceeding 25, when tested in accordance with ASTM D423 and D-424, 
respectively. 

3. Rock Embankment: Material for rock embankment shall be free of unsuitable material and 
shall contain,-by volume, greater than 10 percent rock or gravel having a maximum 
dimension greater than 75 mm (3") but not greater than 600 mm (24"). 

4. Earth Embankment: Material for earth embankment shall be free of unsuitable material and 
shall, contain by volume, less than 10 percent rock or gravel having a maximum dimension 
greater than 75 mm (3"). 

D. Borrow: Borrow  is defined as accepted material excavated from an area outside of the 
project limits and required for the construction of the embankment. 

E. Waste: Waste is defined as excavation material not used in the embankment and disposed of 
outside of the embankment areas. 

F. Structures: Structures as used herein refers to bridges, culverts, storm sewer and/or sanitary 
appurtenances, retaining walls and similar construction. 
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2102.3 GENERAL CONSTRUCTION METHODS: 
A. The Contractor shall adhere to any and all statutes regarding the notification of utilities prior 

to beginning any work within public right-of-way.  Relocation or protection of any existing 
utilities located in street right-of-way shall be governed by the General Conditions and 
Covenants.  The relocation and/or protection of any utility that is shown on the plans, that 
lies within a utility easement and is endangered by this construction shall be the 
responsibility of the Contractor. 

B. The Contractor shall make every reasonable effort to protect private facilities.  These 
facilities may not be shown on the plans.  When these facilities are disturbed or damaged by 
the work, the Contractor shall make necessary arrangements for repairs to the facilities for 
continuous service prior to the close of that work day.   

C. It shall be the responsibility of the Contractor to protect all property lot corners and control 
monumentation.  Should it be necessary to disturb any such monument, whether stake, pin, 
bar, disk, box, or other, it remains the responsibility of the Contractor' to reference such 
markers prior to removal, reset, them, and file such relocations or monumentation 
documents as the law may require.  Any such references, removal, replacement and 
certification of monuments shall be performed by, a registered licensed surveyor.  A copy of 
all such certification documents shall be provided to the Engineer prior to final payment.  
Any monument destroyed or improperly reset by the Contractor may be replaced by the 
Engineer to the standards required by law at the expense of the Contractor. 

D. Grading, excavation and backfilling for all improvements, shall be made to the lines, grades 
and cross sections indicated by the plans. 

E. In addition, to any erosion control measures shown on the plans, the Contractor shall 
schedule and conduct his operations in such a manner and shall provide any necessary 
control facilities to protect downstream and adjacent properties from pollution, 
sedimentation or erosion caused by the grading operations.  Any pollution or damage 
occurring shall be the responsibility of the developer, property owner and/or contractor that 
has day to day operational control of the site. 

F. During construction, the graded area shall be maintained by the Contractor in such condition 
that it will be well drained at all times.  Roadway ditches, channel changes, inlet and outlet 
ditches and other ditches in connection with the roadway shall be cut and maintained to the 
required cross section.  All drainage work shall be performed in proper sequence with other 
operations.  All ditches and channels shall be kept free of debris or obstructions. 

2102.4 EXCAVATION 
A. All suitable material removed by excavation shall be used as far as practicable in the 

formation of embankment as required to complete the work.  The Contractor shall sort all 
excavated material and stockpile when necessary, so as to provide suitable materials for 
embankments. 

B. All excavated material which is suitable for top soil shall be used before any top soil is 
obtained from a borrow source.  Top soil material secured from excavations shall be 
stockpiled at locations acceptable to Owner. 

C. After removal of the roadway excavation material to the required section, all material 
between lines 300 mm (12") outside of the curbs and within the top 150 mm (6") of the 
subgrade shall be compacted to 95 percent of maximum density for the material. 
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D. Rock encountered within the full width of the roadway, toe of slope to toe of slope, shall be 
undergraded to an elevation of 150 mm (6") below the finished subgrade elevation.  Care 
shall be taken to avoid overshooting when blasting.  Rock shall be removed in such a 
manner as to leave no excessive water pockets in the surface. 

E. Areas of undergrading or overbreak in rock between lines 300 mm (1') outside of - the curbs 
shall be backfilled with spalls, rock fragments or a granular type material.  Backfill materials 
shall have a plasticity index not to exceed 14 and a gradation such that at least 50 percent of 
the material will be retained on the No. 4 (4.75 mm) sieve. 

2102.5 UNDERGRADING  
Where materials are encountered which are deemed as unsuitable by the Engineer for use in the work, 

they shall be removed to the depth and limits as ordered, by the Engineer.  Areas undergraded 
shall be backfilled with one of the following materials: 

A. Rock fragments or spalls. 

B. A granular type material having a plasticity index not to exceed 10 and a gradation such that 
at least 50 percent of the material will be retained on the No. 4 (4.75 mm) sieve and not 
more than 40 percent will pass the No. 10 (2.00 nun) Sieve. 

C. A material meeting the requirements of ASTM D448, Size No. 67. 

2102.6 EMBANKMENT 
A. General: The embankments shall be constructed using suitable materials, as herein defined, 

procured from excavations made on the project site or from borrow areas as required to 
complete the grading work. 

B. Starting the Embankment: 
1. Where embankments, regardless of height, are placed against hillsides or existing 

embankments, either of which have a slope steeper than 1 vertical to 4 horizontal, the 
existing slope shall be-benched or stepped in approximately 300 mm (12") rises as the new 
fill is brought up in a maximum of 150 mm (6") layers or lifts.  The material bladed out, the 
bottom of the area cut into, and the embankment material being placed, shall be compacted 
to the required density.  Material cut out, bladed into place and compacted shall not be 
measured and paid for directly but will be considered as incidental work.  The existing 
surface upon which embankment material is to be placed shall have all unstable and 
unsuitable material removed before starting the embankment work. 

2. Where embankments 600 mm (24") or less in depth are to be placed on areas covered by 
existing pavement, the existing pavement shall be removed and the cleared ground surface 
shall be compacted to the specified density.  Where embankments greater than 600 mm 
(24") in depth are to be placed on areas covered by existing pavement, the existing pavement 
shall be broken into pieces not larger than 300 mm (12") maximum dimension, left in place 
and the embankment started thereon. 

C. Placing Earth Embankment: Earth shall be placed in successive horizontal layers 
distributed uniformly over the full width of the embankment area.  Each layer of material 
shall not exceed 150 mm (6") in thickness (loose state) and shall be compacted to not less 
than the required density before the next layer is placed thereon. Contractor may request 
placement of layers thicker than 150 mm (6") if he can demonstrate the ability to obtain 
proper compaction for the full layer thickness. As the compaction of each layer progresses, 
continuous blading, or dozing will be required to level the surface and to insure uniform 
compaction.  Embankment construction shall not be performed when material contains frost, 
is frozen or is snow covered. 
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D. Placing Earth and Rock Embankment: When earth and scone or rock fragments are 
mixed in the embankment, all stones or rock fragments exceeding the thickness of the 
compacted lift shall be disposed of by being incorporated into the embankment outside the 
limits of the proposed surfaced areas.  The thickness of the layer in these areas may be 
increased if necessary to accommodate the rocks, but shall nor exceed 375 mm (15") in 
thickness (loose state).  The stones or rock fragments are to be placed so there will be no 
nesting. 

E. Consolidated Rock Embankment:  

1. When the excavated material consists predominantly of stone or rock fragments of such size 
that the material cannot be placed in layers of the thickness prescribed, such material shall 
be placed in the embankment in layers having a thickness of the approximate average size of 
the larger rocks but not to exceed 600 mm (24").  Rocks or boulders too large to permit 
placing in a 600 mm (24") layer shall be reduced in size as necessary to permit placement.  
Rock shall not be dumped in place but shall be distributed by blading or dozing in a manner 
to insure proper placement in final position in the embankment.  The spalls and smaller 
scone fragments shall be left on the surface of each layer as formed.  Each layer shall be 
thoroughly consolidated before the next layer is placed. 

2. The top 300 mm (12") of the embankment shall not contain material having a maximum 
dimension greater than 75 mm (3").  The rock fragments or crushed stone shall be well 
graded to form a dense mass when compacted. 

F. Compacting the Embankment: 

1. Before placing any embankment, the surface of the existing ground shall be prepared as 
heretofore specified, moistened as required, and the top 300 mm (6") compacted to a density 
of 90 percent. 

2. All embankment shall be compacted to a density of at least 90 percent of the maximum 
density for the material used as determined by AASHTO T-99. In addition to the above 
required compaction, the subgrade between lines 300 mm (12") outside of the curbs and 
within the top 150 mm (6") of the subgrade shall be compacted to a density of at least 95 
percent of the maximum density for material used as determined by AASHTO T-99.  All 
compaction shall be within a tolerance of ± 2%  of the optimum moisture at maximum 
density as determined by the Moisture Density Curve obtained.  For example, if the 
optimum moisture is 15%, then the range will be  17%  to  13% . 

3. All the work involved in either adding moisture to or removing moisture from embankment 
materials to within these moisture limits shall be considered incidental to the completion of 
the grading operation. 

G. Moisture - Density Determination:  In-place density and moisture content of the 
embankment  will  be  determined  by AASHTO T-238. 

2102.7 FINISHING: 
A. In areas where sodding or seeding is proposed, the upper 300 mm (12") of the surface area 

shall be earth material.  The top 150 mm (6") shall be suitable for sustaining grass. 

B. Except where other permit or utility work is in progress, the graded surface shall be made 
free of rock, concrete, and brick, or fragments thereof, or rubbish and shall be finished to the 
lines, grades, and cross-section indicated on the plans, including shoulder, berm and 
sidewalk spaces.
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C. The Contractor shall repair any damaged surface, and shall not use any finishing equipment 
that will leave a marred surface.  When the subgrade preparation is included as a part of the 
finishing, the work shall be accomplished according to the requirements of Section 2201 
entitled "Subgrade Preparation," and shall be considered incidental to finishing the grading 
work. 

2102.8 CLEANUP:  
Cleanup shall follow the work progressively and final clean-up shall follow Immediately behind 
the finishing.  The contractor shall remove from the site of the work all equipment, tools and 
discarded materials, and other construction items.  The entire right-of-way or easement shall be 
left in a finished and neat condition.  Cleanup shall be considered as incidental to the completion 
of the grading work. 

2103 TEMPORARY EROSION AND SEDIMENT CONTROL 

2103.1 DESCRIPTION  
This item shall consist of temporary soil erosion sediment and water pollution control measures in 
accordance with the City of Norman's Engineering Design Criteria  for the duration of the contract.  The 
temporary pollution control provisions contained herein shall be coordinated with the permanent soil 
erosion control features specified elsewhere in the contract to the extent practical to assure economical, 
effective and continuous erosion control throughout the construction and post construction period.  These 
control measures shall at no time be used as a substitute for the permanent control measures unless 
otherwise directed by the Engineer and they shall not include measures taken by the Contractor at his 
expense under Subsections 2103.3 (A) through (E) to control conditions created by his construction 
operations.  The temporary measures shall include dikes, dams, berms, sediment basins, fiber mats, jute 
netting, temporary seeding, straw mulch, asphalt mulch, plastic liners, rubble liners, baled hay retards, 
dikes, slope drains and other devices specified by the Engineer. 

2103.2 PRECONSTRUCTION CONFERENCE 
Prior to the start of the applicable construction, the Contractor shall submit for review his schedules for 

accomplishment of soil-erosion control work and his plan to keep the area of erodible earth 
material to a minimum.  He shall also submit for acceptance his proposed method of soil erosion 
control on construction and haul roads and material sources and his plan for disposal of waste 
materials.  No work shall be started until the soil erosion control schedules and methods of 
operations have been reviewed and accepted by the Engineer. 

2103.3 CONSTRUCTION REQUIREMENTS 
A. The Engineer has the authority to define erodible earth and the authority to limit the surface 

area of erodible earth material exposed by preparing right-of-way, clearing and grubbing, 
the surface area of erodible earth material exposed by excavation, borrow and embankment 
construction operations (except for commercial operations) and to direct the Contractor to 
provide temporary pollution control measures to prevent contamination of adjacent streams, 
other water courses, lakes, ponds or other areas of water impoundment.  Such work may 
involve the construction of temporary berms, dikes, dams, sediment basins, slope drains and 
use of temporary mulches, mats seeding or other control devices or methods accepted by the 
Engineer as necessary to control soil erosion. 
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B. The Contractor will be required to incorporate all permanent soil erosion control features 
into the project at the earliest practicable time as outlined in his acceptable schedule.  
Temporary pollution control measures shall be used to prevent or correct erosion that may 
develop during construction prior to installation of permanent pollution-control features, but 
are not associated with permanent control features on the project. 

C. The Engineer will limit the area of preparing right of way, clearing and grubbing, 
excavation, borrow and embankment operations (other than in commercially operated 
sources) to be proportional to the Contractor's capability and progress in keeping the finish 
grading, mulching, seeding, sodding, and other such permanent pollution control measures 
current in accordance with the accepted schedule.  Should seasonal conditions make such 
limitations unrealistic, temporary soil erosion control measures shall be performed.  The 
amount of surface area of erodible-earth material exposed at one time shall not exceed 
69,700 M2 (750,000 ft2) for each excavation operation, 69,700 M2 (750,000 ft2) for each 
material source operation (other than from commercially-operated sources), 69,700 M2 
(750,000 ft2) for each preparing of right-of-way operation or 699700 M2 (750,000 ft2) for 
each clearing and grubbing operation, unless otherwise shown on the plans or with prior 
acceptance by the Engineer in writing. 

D. The Contractor shall maintain the top of the earthwork in all roadway sections through all 
construction stages in such a manner as to permit the runoff of precipitation to the outer 
edges.  When directed by the Engineer, earth berms shall be constructed along the top and/or 
bottom edges of embankment or cuts to intercept the runoff water at the close of the day's 
grading operations.  Earth berms shall be compacted to the satisfaction of the Engineer.  
Temporary slope drain facilities shall be provided to carry the runoff to the bottom of the 
slopes.  The slope drains may be of flexible or rigid construction, but shall be capable of 
being readily shortened or extended as the cut or fill progresses.  Pipe and/or sheeting shall 
be provided at the entrance to the temporary slope drains, and where necessary, energy 
dissipaters shall be provided at the outlet.  Open drains shall be stabilized as necessary to 
prevent erosion.  On embankments with flat slopes where slope drains are impractical, 
temporary grasses and/or mulch stabilization shall be constructed concurrently with the 
embankment formation. 

E. Should preventive measures fail to function effectively, the Engineer will require. the 
Contractor to act immediately to bring the erosion and siltation under control by whatever 
additional temporary means are necessary. 

F. The Contractor shall also conform to the following practices and controls.  All labor, tools, 
equipment and incidentals to complete the work will not be paid for directly but shall be 
considered as subsidiary work to the various items included in the contract. 

1. Waste or disposal areas and construction roads shall be located and constructed in a manner 
that will minimize the amount of sediment entering streams. 

2. Frequent fordings of live streams will not be permitted; therefore, temporary bridges or other 
structures shall be used wherever an appreciable number of stream crossings are necessary.  
Unless permission is granted in writing by the Engineer, mechanized equipment shall not be 
operated in live streams. 

3. When work areas or material sources are located in or adjacent to live streams, such areas 
shall be separated from the stream by a dike or other barrier to keep sediment from entering 
a flowing stream.  Care shall be taken during the construction and removal of such barriers 
to minimize the muddying of a stream. 
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4. All waterways shall be cleared as soon as practicable of falsework, piling, debris or other 
obstructions placed during construction operations that are not a part of the finished work. 

5. The Contractor shall take sufficient precautions to prevent pollution of streams, lakes and 
reservoirs with fuels, oils, bitumens, calcium chloride or other harmful materials.  He shall 
conduct and schedule his operations so as to avoid or minimize siltation of streams, lakes 
and reservoirs and to avoid interference with movement of migratory fish. 

6. The contractor shall take sufficient precautions to prevent airborne pollution.  Should these 
precautions fail, the Engineer shall require the Contractor to act immediately to bring the 
airborne pollution under control by whatever additional means are necessary.  If the airborne 
pollution cannot be prevented, the contractor shall stop whatever construction activity is 
causing the pollution.  When the wind velocity is greater than 15 mph, the contractor is 
strongly advised to not start any construction activity which shall cause airborne pollution. 

7. The Contractor shall take sufficient precautions to prevent any pollutant such as discarded 
building materials, litter, chemicals, fuels, fluids or sediment from entering the municipal 
separate storm sewer system (MS4). 

2104 SODDING AND SEEDING 

2104.1 SCOPE  
The work covered under this item includes all supervision, labor, materials and equipment needed for 

establishing a permanent, erosion preventing vegetation cover.  All areas disturbed by the 
construction of this project shall be fertilized and seeded and/or sodded as specified herein and 
where noted on the Drawings. 

2104.2 PRODUCTS 
A. Seed: 

1. Seed labeled in accordance with the applicable portions of U.S. Dept. of Agriculture Rules 
and Regulations under the Federal Seed Act shall be furnished.  Seed shall be furnished in 
sealed, standard containers unless written exception is granted.  Seed that is wet or moldy or 
that has been otherwise damaged in transit or storage will not be acceptable. 

2. The kind and quantity of seed to be furnished and planted shall be as follows: 

Type      Lbs. per 1,000 Sq. Ft.  Lbs. per Acre 
Bermuda Grass, hulled     0.5      22 
Bermuda Grass, unhulled    0.75     33 
Fescue KY31      1.0      44 
Old World Blue Stem     0.14     6.1 

B. Sod: 

1. Bermuda grass sod to be used as source material shall be a thick stand of common Bermuda 
grass growing on fertile topsoil.  Types of Bermuda grass other than "Common" may not be 
used unless accepted by the Engineer.  The vegetative parts (rhizomes, stolons, and roots) of 
Bermuda grass shall be viable as indicated by a dense, deep rooted stand. 
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2. The source for sod shall be free of reproducing parts of weeds classified as "Prohibited 
Noxious" and shall be as free of other legally "Restricted Noxious" plant materials as 
required by the Oklahoma Department of Agriculture Seed Law.  The proposed source of 
sod will be accepted by the Engineer before the beginning of sodding operations.  Prior to 
acceptance, the area shall not be tilled or mowed.  However, all vegetative growth exceeding 
75 mm (3") in height shall be mowed and the residue removed prior to harvesting the sod or 
sprigs. 

3. The sod shall be moist when excavated from the source and shall be kept moist until planted. 
 Sod in storage which becomes dry shall not be remoistened and used, but shall be discarded. 

4. Sod material shall consist of vegetative parts (rhizomes, stolons, and roots) of Bermuda 
grass with an appreciable quantity of adhering soil. 

5. Solid Slab Sod shall be rectangular slabs of Bermuda grass.  Bermuda grass vegetative parts 
shall exist throughout the slab, and shall be obtained from soils with a minimum P.I. of 3. 
The slab must have a dense vegetative growth and be capable of being transported in a 
condition closely resembling its original state. 

C. Fertilizer: Fertilizer of 10-20-10 grade and ammonium nitrate (33.5% N), uniform in 
composition, free flowing, and suitable for application with accepted equipment, shall be 
provided.  The fertilizer shall be delivered to the site in bags or other convenient containers, 
each fully labeled, conforming to the applicable State fertilizer laws, and bearing the name, 
trade name or trademark, and warranty of the producer. 

D. Vegetative Mulch: Vegetative mulch shall be native prairie hay, slough grass hay, or other 
grass-like material that may be accepted.  Hay from leguminous plants and straw from 
threshed cereal grains will not be acceptable.  While the grade of the hay is unimportant, it 
shall not be of such a brittle nature that it cannot be anchored in the soil satisfactorily, nor 
shall it be so rotten or moldy that it will deteriorate rapidly.  The hay shall not exist in, or be 
broken into, lengths that are too short to be adequately held in place on the soil.  Hay cut 
with a rotary-type cutter will not be accepted.  The hay shall have been baled dry, in bales of 
uniform size and relative weight, and shall be dry when used.  The hay shall be suitable for 
spreading with standard mulch blower equipment.  The material shall be free from the seeds 
and other reproductive parts of weeds whose seeds are classed as "prohibited" by the 
Oklahoma State Board of Agriculture; shall contain no Johnson grass and other weeds on 
said Board's noxious weed list, and shall be practically free of any plants that could interfere 
with roadside turf or increase the cost of maintenance.  All vegetative mulching material in 
storage shall be fully protected against wet weather. 
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2104.3 CONSTRUCTION METHODS 
A. Preparation: Unless otherwise specified, the entire construction area and other disturbed 

areas (including borrow areas) shall be spread with a minimum 3" thick layer on topsoil 
which is free of trash, shrubs, trees and other foreign matter.  Grubbed and scarified material 
earlier removed and stockpiled may be used as topsoil material if sufficiently free of such 
foreign matter. 

B. Application: 
1. Seed: 

(a) The area shall be seeded with Bermuda or Fescue grass seed at a rate as shown above.  
Seed shall be mixed with an equal amount of fertilizer at least 12 hours prior to seeding.  
The admixture shall be seeded by mechanical hand seeder or accepted power equipment.  
Whenever grass begins to sprout, an application of 200 lbs. of 10-20-10 commercial 
fertilizer shall be applied to the area, preferably after the ground has been thoroughly 
saturated.  After two or three months of planting, the seeded site shall be top dressed with 
8 lbs. per 1,000 so. ft. or 350 lbs per acre of 33-00. 

(b) The Contractor shall rewater or reseed the areas as often as necessary until the grass 
appears live over the entire area.  After the grass appears live over the entire area and 
when, in the opinion of the Engineer, the grass is living and growing, it shall be the 
Contractor's responsibility to water the grass until completion and final acceptance of the 
project.  Established growth must be over 95% of the entire area. 

2. Sod: 

(a) The slabs of sod shall be placed soil side down.  They shall be placed in rows, which on 
slopes shall run perpendicular to the flow of water.  Each slab shall fit tightly against the 
edge of adjoining slabs and shall be placed so that the vertical joints are not continuous 
across adjoining horizontal rows.  Voids shall be filled with additional sod. All slabs shall 
be thoroughly into firm contact with the soil underneath. 

(b) After the slabs have been placed, the sodded area shall be thoroughly watered.  When 
sufficiently dry, additional voids shall be filled with good soil and watered again.  The 
area shall then be thoroughly watered daily for a period of at least seven days after 
placement. 

(c) Soil moisture shall exist throughout the zone from I inch below the surface to at least 5 
inches below the surface at the time of planting.  The required moisture content of the soil 
may be estimated and judged closely by the hand-squeeze test.  The soil should readily 
form a tight cast when squeezed in the hand.  The cast should break into two pieces 
without crumbling and without leaving excess water on the hand after casting. 

(d) Fertilizer shall not be placed on hard or glazed surfaces.  Fertilizer shall be applied at the 
rates shown on the Plans. 

(e) When satisfactory results can be obtained, disking for soil preparation, weed removal, and 
incorporation of fertilizer may be accomplished in one operation. 

(f) If a fertilizer containing phosphorous is specified, one half of the fertilizer shall be applied 
before placement of solid slab sod and shall then be incorporated into the soil by disking.  
After placement and compaction of the sod, the remaining half of the fertilizer shall be 
applied and immediately incorporated into the soil with water. 

(g) Fertilizer containing nitrogen only shall be applied after the sodding and sprigging 
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operations have been completed. 

C. Season: If the Construction work is not completed during the normal planting season (April 
15 through September 1) for Bermuda and/or Fescue, the Contractor shall seed the entire 
area with an accepted temporary vegetative cover, such as wheat, oats or rye grass to prevent 
erosion until the following spring at which time the Contractor will be required to return and 
prepare the area to be seeded as specified above and seed the entire area with Bermuda grass 
as specified above at no additional cost to the Owner.  All areas which have eroded will at 
this time be brought back to original line and grade as directed by the Engineer. 

D. Water Supply: Water used in the sodding and/or seeding operation will not be furnished by 
the Owner.  The Contractor must make provisions to obtain water for this operation at his 
own expense.  It will be the Contractor's responsibility to transport the water to the area 
where it is needed. 

2105 MEASUREMENT AND PAYMENT 

2105.1 SCOPE  
This section covers the methods of measurement, and the basis of payment, for the furnishing of all labor, 

equipment, tools and materials, and for the performance of all related work necessary to complete 
any construction covered in Section 2100. 

2105.2 GENERAL 
Unless specifically altered by the contract Special Conditions, the methods of measurement and payment 

will be specified herein. 

2105.3 ITEMS NOT LISTED IN THE PROPOSAL  
There will be no measurement or separate payment for any items of work not specifically identified and 

listed in the Proposal and all costs pertaining thereto will be included in the contract unit prices 
for other items listed in the Proposal. 

2105.4 MEASUREMENT AND PAYMENT   
Payment for the quantities of accepted work will be made as follows: 

A. Site Clearing: Site clearing shall be paid for at the contract unit price per hectare (acre) or at 
the lump sum price as provided in the proposal.  Right-of-way clearing and restoring for 
pipelines shall be paid for at the contract unit price per linear meter (foot).  The contract unit 
price shall be the total compensation for furnishing all material, labor, equipment, tools and 
incidentals necessary to complete the work, in accordance with the plans and these 
specifications.  When not listed as a separate contract pay item, site clearing and right-of-way 
clearing and restoring shall be considered as incidental work, and the cost thereof shall be 
included in such contract pay items as are provided for in the proposal contract. 

B. Excavation: All authorized excavation shall be measured, unless lump sum method is included 
in the proposal, in its original position and the volume in cubic meters (yards) determined by 
the average end area method.  All work performed as prescribed by this item shall be paid for at 
the contract bid price per cubic meter (yard) or lump sum for unclassified excavation, or rock 
excavation, which price shall constitute payment in full for excavation, placing excavated 
material in embankment, loading and hauling, and for satisfactory disposal of unsuitable and 
excess materials; finishing slopes, ditches and parkways; for all maintenance blading or 
scarifying the ground surface; and for furnishing all labor, tools, materials, equipment, and 
incidentals necessary to complete the work.  Dragging, pushing, or scraping of material along 
or across the surface of the complete concrete improvements or pavements shall not be 
permitted. 
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C. Borrow: Borrow shall be measured in a compacted condition in its final position and the 
volume computed in cubic meters (yards) by the method of average end areas; or as 
specified otherwise.  All work performed as required herein and as "Embankment," and 
measured as provided in this item shall be paid for at the unit price bid.  The unit price bid 
shall be full compensation for furnishing all labor, for all royalties, materials, tools, 
equipment, hauling and incidentals necessary to complete the work. 

D. Embankment: Embankment shall not be measured or paid for as a separate contract pay 
item, but the cost of construction of the embankment complete in place shall be included in 
such contract pay items as "Excavation" or "Borrow." The contract pay items provided shall 
be full compensation for the furnishing of all labor, material, tools, equipment, and 
incidentals necessary to complete the embankment, including cost of water, sprinkling or 
wetting, rolling, etc., in accordance with the plans and specifications. 

E. Topsoil: 
1. Topsoil secured from borrow sources shall be measured by the square meter (square yard) in 

place on the project site.  Measurement for payment shall be made only on topsoils secured 
from borrow sources.  All work performed as ordered and measured as provided under this 
item shall be paid for at the unit price bid for topsoil.  The price shall be full compensation 
for excavating, loading, hauling, placing, and furnishing all labor, equipment, tools, supplies 
and incidentals necessary to complete the work. 

2. All labor, equipment, tools, and incidentals necessary to place salvage topsoil as specified 
shall be included in the unit price bid for "Unclassified Excavation."  All excavation 
required by this item in cut sections shall be measured in accordance with provisions for the 
various excavation items involved with the provision that excavation shall be measured and 
paid for once only, regardless of the manipulations involved. 

F. Sodding: Spot sodding and block sodding shall be measured and paid for at the unit price 
per square meters (yards) of sodded area complete in place in accordance with the plans and 
specifications.  The contract unit price shall be the total compensation for furnishing and 
placing all sod; for all rolling and tamping; for all water; for disposal of all surplus material; 
and for all material, labor, equipment, tools and incidentals necessary to complete the work, 
all in accordance with the plans and these specifications. 

G. Seeding: Acceptable material for broadcast seeding, disked seeding, asphalt mulch seeding, 
and hydro mulching shall be measured and paid for at the unit price per square meter (yard) 
or by the hectare (acre), complete in place.  The price shall be full compensation for 
furnishing of all materials, including water, for seed-fertilizer slurry, hydraulic mulching, 
and sprinkling; and for performing all operations necessary to complete the work except as 
follows: all fertilizer shall be measured and paid for separately. 

H. Fertilizer: Work and acceptable material for fertilizer shall be measured and paid for a the 
unit price per 1,000-kilogram (ton), as determined by accepted scales or guaranteed weight 
of sacks shown by the manufacturer.  The price shall be full compensation for the furnishing 
of all materials and performing all operations necessary to complete the work in accordance 
with the plans and specifications. 
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I. Temporary Erosion and Sediment Control: 
1. Temporary erosion, sediment, and water pollution control measures installed according to 

the specifications as required for earthwork, clearing, and grading, not attributed to the 
Contractor's negligence, shall be measured and paid for in accordance with appropriate 
specifications for the type of control measure installed, or by a lump sum for the entire item 
of work.  Should the work not be comparable to the work included under the applicable bid 
items, the work will be paid for as "Extra Work" in accordance with Section 1104.5 of the 
General Conditions.  Unit contract price paid shall be full compensation for all materials, 
labor, equipment, and incidentals to complete the work as specified. 

(a) Temporary Slope Drains: Slope drains will be measured and paid for by the linear meter 
(foot) in place.  Measurements will be taken only on the completed cut or fill slope when 
to grade.  Inlets, outlets, and diversion dikes will be considered as an integral part of the 
drain. 

(b) Temporary Bale Barriers: Bale barriers will be measured and paid for by the linear meter 
(foot) in place.  Measurement will include the areas of the spillways, but the spillway 
material will not be measured as a separate item for payment.  Measurement for Type I 
bale barriers will be taken along the ground line perpendicular to the flow line. 

(c) Temporary Siltation Screen: Siltation screens approved by the Engineer will be measured 
and paid for by the linear meter (foot) in place. 

(d) Temporary Sediment Filter: Sediment filters will be measured and paid for by each unit 
accepted in place. 

(e) Temporary Sediment Basin: Accepted sediment basins will be measured and paid for by 
each unit constructed as specified.  Inlets and outlets will be considered an integral part of 
the basin. 

2. In the event that temporary erosion, sediment, and water pollution control measures required 
on projects are due to Contractor's negligence, carelessness, or failure to install permanent 
controls as a part of the work as scheduled, and are ordered by the Engineer, such work shall 
not be measured for payment but shall be performed by the Contractor at his own expense. 

3. Temporary pollution control may include construction work outside the right-of-way where 
such work is necessary as a result of roadway construction such as material-source 
operations, haul roads and equipment storage sites. Temporary pollution control work 
outside the right-of-way will not be measured for payment but shall be performed by the 
Contractor at his own expense. 

 
 
 
END OF SECTION 2100 
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City of Norman 
STANDARD SPECIFICATIONS AND CONSTRUCTION DRAWINGS  

SECTION 2200 MISCELLANEOUS CONSTRUCTION 
 

2201 CONCRETE FOR STRUCTURES 

2201.1 GENERAL REQUIREMENTS 
A. Description:  This section shall govern the performance of all work necessary for 

construction of cast-in-place concrete structures for inlets, manholes, junction boxes, 
headwalls, and incidental structures. 

B. Responsibility for Strength:  It is the intent of these specifications that the Contractor shall 
guarantee that concrete of the specified compressive strength is incorporated in the 
structures and that the responsibility for producing the required grades of concrete is 
assumed by the Contractor.  Should the average strengths shown by test cylinders fall below 
the strengths required, the Engineer will require any or all of the following changes: amount 
of cement; grading of aggregate, or ratio of the water to the cement used.  If the tests 
disclose that the strength of the concrete is insufficient for the structure as built, the Engineer 
may condemn the part of any structure in which concrete of insufficient strength has been 
placed and the Contractor, at his cost, shall remove and replace such concrete with concrete 
meeting these specifications. 

2201.2 MATERIALS 
A. Fly Ash:  Concrete materials shall conform to ODOT Specification Section 701, except that 

fly ash shall not be used to replace cement in the mix design. 

B. Concrete Mixes:  All concrete shall be  in accordance with Sections 509 and 701, of the 
latest edition of the ODOT “Standard Specifications for Highway Construction.” 

C. Reinforcing Steel:  Reinforcing bars shall conform to ASTM A615 Grade 60.  Welded wire 
fabric shall conform to ASTM A185. 

2201.3 CONSTRUCTION METHODS 
A. Experimental Concrete Mixes:  The Contractor shall make experimental mixes prior to the 

placing of the concrete and at any time during the progress of the work when necessary to 
demonstrate that the concrete will meet these specifications.  Materials for making 
experimental mixes shall be furnished by the contractor and these materials shall be identical 
with those intended for use in the work.  The cost of the materials, as well as the costs of 
crushing test specimens made from the experimental mix, shall be borne by the Contractor 
and shall be included in the price bid for concrete.  

 

 

 

 

 

 

 
 2200 - 1 

 



B. Mixing:  The concrete shall be mixed in an accepted batch machine or mixer. The 
ingredients shall be accurately measured by weight, unless measurement by volume is 
permitted by the Engineer, before being placed in the mixer.  Measuring boxes or other 
accepted measuring apparatus shall be such that the proportions can be accurately 
determined.  The quantity of water to be added, which will vary with the degree of dryness 
of the material and with the weather conditions, shall be accurately measured for each batch 
of concrete.  Means shall be provided by which a measured quantity of water can be 
introduced at any stage of the process.  The mixing shall be done in a thorough and 
satisfactory manner and shall continue until every particle of aggregate is completely 
covered with mortar.  The mixing time for each batch of two cubic meters (yards) or less 
shall be not less than one and one half (1½) minutes after the materials are in the mixer.  The 
mixing time shall be increased fifteen (15) seconds for each additional cubic yard or fraction 
thereof.  The entire contents of the drum shall be discharged before recharging.  Re-tamping 
of concrete which has partly hardened will not be permitted.  

C. Ready Mixed Concrete: Ready-mixed concrete may be used on the work, when the mix 
design is accepted during the submittal process.  The contractor must demonstrate that the 
concrete can be furnished in accordance with these specifications and that delivery can be 
made at a rate that will ensure the continuity of any pour.  All mixer trucks shall be equipped 
with water meters.  Additional water shall be added at the job site only with the specific 
permission of the project manager.  He/she will notify the Engineer of the location of 
placements with added water. 

D. Consistency:  All reinforced concrete which is required to be spaded or puddled in forms or 
around reinforcing steel shall be of such consistency that:  

1. All aggregates will float uniformly throughout the mass without settling or segregation;  

2. When dropped directly from the discharge chute of the mixer, it will flatten out at the center 
of the pile but will stand up at the edges, the piling spreading from internal expansion and 
not by flowing;  

3. It will flow sluggishly when tamped or spaded;  

4. It can be readily puddled into corners and angles of forms and around reinforcing steel;  

5. It can be readily spaded to the bottom of the pour or to a depth of several feet at any time 
within thirty (30) minutes after placing.  

6. A desirable consistency is one which results in a very slight accumulation of water at the top 
of a layer several feet in thickness, but with out segregation or accumulation of laitance.  If, 
through accident, intention or error in mixing, any concrete shall, in the opinion of the 
Engineer, very materially from the consistency specified, such concrete shall not be 
incorporated in the work but shall be discharged as waste material.  
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E. Placing Concrete:  Before beginning a run of concrete, surfaces of the forms, reinforcing 
steel and concrete previously placed shall be thoroughly wetted or oiled.  Sub-grades shall 
be sprinkled or sealed in a manner that will prevent the removal of water from the concrete.  
Concrete shall be placed in the forms immediately after mixing.  It shall be so deposited that 
the aggregates are not separated.  Dropping the concrete any considerable distance, generally 
in excess of 1.5 meters (5') depositing large quantities any point and running or working it 
along the forms, or any other practice tending to cause segregation of the ingredients will 
not be allowed.  It shall be compacted by vibration or continuous tamping, spading or 
slicing.  Care shall be taken to fill every part of the forms, to work the coarser aggregate 
back from the face, and to force the concrete under and around the reinforcement without 
displacing it.  All concrete shall be thoroughly vibrated, except where specifically excepted 
in the specifications.  The concrete shall be deposited in continuous horizontal layers and 
whenever practicable, concrete in structure shall be deposited continuously for each 
monolithic section of the work.  Chutes and tremmies used for conveying concrete shall be 
mortar-tight.  Work shall be arranged in order that each part of the work shall be placed as a 
unit if this is possible.  Where necessary to stop placing concrete, the work shall be brought 
up in level courses and against a vertical stop board.  The placing of concrete under water, 
where permitted, must be done by special accepted methods.  

F. Placing Concrete in Cold Weather:  No concrete shall be placed without the specific 
permission of the Engineer when the air temperature is at or below 35°F.  If concreting in 
freezing weather is permitted by the Engineer, care shall be taken to prevent the use of any 
frozen material.  In addition to adequate provisions for protecting the concrete against 
chilling or freezing, the Contractor shall heat the water and aggregate in order that when 
deposited in the forms, the concrete will have a temperature of not less than 55°F, nor more 
than 70°F.  Heated water and aggregate shall be combined in the mixer before cement is 
added.  Cement shall not be added to mixtures of water and aggregate when the temperature 
of the mixture is greater than 100°F.  The concrete shall be adequately protected in order to 
maintain a minimum concrete temperature of 55°F for a minimum period of seventy two 
(72) hours [for “High Early Strength” concrete, a minimum period of forty-eight (48) hours] 
after it has been placed and a temperature above 32°F for a period of two additional days.  
The work shall be done entirely at the Contractor's risk; if the concrete is damaged then the 
Contractor shall replace it. No chemicals or other foreign matter shall be added to the 
concrete for the purpose of preventing freezing, and concrete shall not be placed on frozen 
ground.  

G. Construction Joints:  Construction joints shall be located as shown on the plans and at 
other points as may be necessary during construction provided that the location and nature 
of additional joints shall be accepted by the Engineer.  In general, joints shall be located at 
points of minimum shear, shall be perpendicular to the principal lines of stress, and shall 
have suitable keys having areas of approximately one-third (1/3) of the area of the joints.  
When placing against a construction joint, the surface of the concrete previously placed shall 
be thoroughly cleaned of dirt, scum, laitance or other soft material, and shall be roughened.  
The surface shall then be thoroughly washed with clean water and covered with at least 13 
mm (1/2") of cement mortar, after which concreting may proceed.  Mortar shall be placed in 
a manner that will not splatter forms and reinforcing steel.  
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H. Finish of Concrete Surfaces:  All surfaces exposed to view shall be free from conspicuous 
lines, affects or other irregularities caused by defects in the forms.  If for any reason this 
requirement is not met, or if there are any conspicuous honeycombs, the Engineer may 
require a correction of the defects by rubbing with carborundum bricks and water until a 
satisfactory finish is obtained.  Immediately after removing the forms, all wires or other 
exposed metal shall be cut back of the concrete surface and the depressions thus made and 
all honeycomb and other defects shall be painted with mortar and then rubbed smooth.  If 
the Engineer deems any honeycomb or other defect to require such treatment, the defective 
concrete shall be cut out to a depth sufficient to expose the reinforcement and to afford a key 
for the concrete replacing the cut out.  

I. Curing Concrete:  Exposed surfaces of concrete shall be protected by accepted methods 
from premature drying for a period of at least seven (7) days.  Curing compounds, when 
accepted by the Engineer, shall be applied according to the manufacturer's recommendations 
and shall not be used on any surface against which additional concrete is to be bonded, nor 
on surfaces which will be painted.  In dry, hot weather, forms shall be removed as early as 
practicable and curing started immediately.  The Engineer may require the frequent wetting 
of the concrete and the use of means to protect it from the direct rays of the sun.  

J. Placing Reinforcement:  All reinforcement, when placed, shall be free from mill scale, 
loose or thick rust, dirt, paint, oil or grease, and shall present a clean surface.  Bends and 
splices shall be accurately and neatly done, and shall conform to the American Concrete 
Institute Manual of Standard Practice for Detailing Reinforced Concrete Structures.  All 
reinforcing shall be placed in the exact position shown on the plans and shall be held firmly 
in position by means of accepted spacers and supports, by wiring to the forms, and by wiring 
the bars together at intersections with accepted wire ties in order that the reinforcement will 
not be displaced during the depositing and compacting of the concrete.  When the concrete 
surface will be exposed to the weather in the finished structure or where rust would impair 
the appearance, the portions of all accessories in contact with the form work shall be 
galvanized steel or plastic.  The placing and fastening of reinforcement in each section of the 
work shall be accepted by the Engineer before any concrete is deposited in the section.  Care 
shall be taken not to disturb the reinforcement after the concrete has taken its initial set.  

K. Forms:  Forms shall be so designed and constructed that they may be removed without 
injuring the concrete.  The material to be used in the forms for exposed surfaces shall be 
sized and dressed lumber or metal in which all bolt and rivet heads are countersunk.  In 
either case, a plain, smooth surface of the desired contour must be obtained.  Undressed 
lumber may be used for backing or other unexposed surfaces, except inside faces of 
conduits.  The forms shall be built true to line and braced in a substantial and unyielding 
manner.  They shall be mortar tight and, if necessary to close cracks due to shrinkage, shall 
be thoroughly soaked in water.  Forms for re-entrant angles shall be filleted and for corners 
shall be chamfered.  Dimensions affecting the construction of subsequent portions of the 
work shall be carefully checked after the forms are erected and before any concrete is 
placed.  The interior surfaces of the forms shall be adequately oiled with a non-staining 
mineral oil to ensure the non-adhesion of mortar.  Form lumber which is to be used a second 
time shall be free from bulge or warp and shall be thoroughly cleaned.  The forms shall be 
inspected immediately preceding the placing of concrete; any building or warping shall be 
remedied and all dirt, sawdust, shavings or other debris within the form shall be removed.  
No wood device of any kind used to separate forms will be permitted to remain in the 
finished work.  Temporary openings shall be placed at the bottom of the column and wall 
forms and at other points where necessary to facilitate cleaning and inspection immediately 
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before depositing concrete.  

L. Removal of Forms:  Forms shall be removed in such manner as to ensure the complete 
safety of the structure.  No forms shall be removed except with the express permission of the 
Engineer.  In general, acceptance will be based on the following:  

1. Forms on ornamental work, railings, parapets and vertical surfaces which do not carry loads 
and which will be exposed in the finished work shall be removed within twenty-four (24) 
hours to forty-eight (48) hours after placing, depending upon weather conditions.  

2. Girder, beam and joist sides only, column, pier, abutment and wall forms may be removed 
within twenty-four (24) hours to forty-eight (48) hours after placing, depending upon 
weather conditions.  No backfill shall be placed against wall, piers or abutments unless they 
are adequately supported or have reached the required strength.  

3. Girder, beam and joint soffit forms shall remain in place with adequate shoring underneath, 
and no construction load shall be supported upon nor any shoring removed from any part of 
the structure under construction until that portion of the structure has attained sufficient 
strength to support safely its weight and the loads placed thereon.  

4. Concrete Thrust Blocks:  Thrust blocks or other restraint devices shall be adequate to 
prevent movement of the line at 1.0 mPa (150 psi) pressure, unless otherwise specified.  
Thrust blocks shall be placed against undisturbed soil in the trench.  The thrust block shall 
have sufficient surface area to transmit the thrust to the undisturbed soil.  The thickness, 
width, and length shall be sufficient to carry the required load.  The minimum thickness, 
width, and length for thrust blocks shall be 300 mm (12”).  Concrete placed for thrust blocks 
shall be consolidated to ensure that no voids remain in the block.  Thrust  blocks will be of 
unreinforced 2500 psi  concrete unless otherwise specified.  

M. Concrete Encasement of Pipelines:  

1. General:  Concrete encasement of pipelines shall be a minimum of 150 mm (6”) thick at the 
thinnest point.  Encasement shall be plain concrete with no reinforcement, unless otherwise 
specified.  All encasement will be placed as a monolithic placement.  

2. Water Lines:  Water lines shall be encased where the cover over the line is not sufficient to 
spread surface loading where trench widths are more than the maximum as shown on the 
Standard Details.  

3. Sanitary Sewer Lines:  Sanitary sewers shall be encased when the depth of cut from the 
original ground elevation to the flow line of the pipe is 1.2 m (4') or less.  Sanitary sewer 
lines will be encased where they cross water lines, as shown on the plans.  Concrete 
encasement necessitated by trench widths more than the maximum as shown on the Standard 
Details shall be placed as directed by the Engineer.  All concrete encasement required 
because of excessive trench width shall be placed at the expense of the contractor.  

4. Other Utility Lines:  Where other utility lines require concrete encasement, the owner of the 
utility shall specify the method and thickness of encasement.  

N. Concrete Slab Protection for Pipelines:  This item will be installed only as shown on the 
plans or at the direction of the Engineer.  Where pipelines are within 600 mm (24”) of the 
surface or 600 mm (24”) of another pipeline,  they will be covered with a 300 (12”) 
reinforced concrete slab.  This slab will be placed in such a manner as to prevent accidental 
excavation into the pipeline.  This slab shall be placed on a 50 mm (2”) thick rock bed over 
the pipeline.  The excavation shall then be filled to ground level.  
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O. Concrete Cradle for Pipelines:  Concrete cradle of pipelines shall be a minimum of 6 
inches thick at the thinnest point on the sides and bottom of the pipe.  Cradle shall be plain 
concrete with no reinforcement, unless otherwise specified.  All cradle will be placed as a 
monolithic placement.  For sanitary sewers, a standard concrete cradle is required at any 
location where the depth of cut to the flow line of the pipe is 4.9 m (16') or more.  Concrete 
cradle necessitated by trench width more than the maximum as shown on the Standard 
Details shall be placed as directed by the Engineer.  All concrete cradle required because of 
excessive trench width shall be placed at the expense of the contractor.  

P. Reinforced Concrete Piers for Pipelines:  Piers shall be located and constructed as shown 
on the plans and Standard Details.  Forms shall be made to conform to the shape of the pier 
and securely braced.  Reinforcing steel shall be bent as detailed and securely tied in place.  
Bearing area for the pipe shall be made to fit the outside diameter of the pipe and shall 
support the pipe at the proper grade.  Steel strapping and bolts shall be installed and painted 
with one heavy coat of coal tar or asphalt paint after bolting in place.  Any honeycomb or 
other unevenness in the concrete shall be patched with cement mortar immediately after 
form removal.  

2202 BORE AND CONDUIT 

2202.1 DESCRIPTION   
This section governs the furnishing of all materials, labor, equipment, tools and other services to 
construct conduit (casing) pipes beneath streets, highways, and railroads and perform related 
work necessary to complete the work shown on the plans or specified. 

2202.2 PERMITS 
The permits for crossings shall be obtained by the City of Norman.  The Contractor shall give 
notification to the Oklahoma Department of Transportation (ODOT) or railroad company prior to 
the start of the work.  Work shall not commence until all arrangements are completed and 
permission is given by the City to start the work.  

2202.3 SUBMITTALS 
Submittals shall be as specified in the General Conditions.  

A. Submit the following:  

1. Manufacturer's Certificate of Compliance certifying compliance with the referenced 
specifications and standards.  

2. Certified copies of reports of factory tests specified in this Section and required by the 
referenced standards.  

3. Plans and details describing materials and methods proposed by the Contractor for use in 
special crossings.  

4. Detailed design calculations and drawings of support systems proposed for tunnel 
construction.  
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2202.4 GENERAL PROCEDURES 
A. The Contractor shall be prepared to attend all meetings and provide any necessary data, 

reports, information, details, and construction schedules as requested by the Owner.  

B. The Engineer shall review and modify as necessary the scheduling of any or all construction 
activities under the highway or railroad right-of-way in order to prevent interruption to 
traffic. The Contractor shall include the cost for such procedures in his bid and shall not be 
entitled to any change in contract amount on account of such procedures.  

C. All work shall be done in a careful, workmanlike manner to the satisfaction of the proper 
officials, as well as the Engineer.  

2202.5 PRODUCTS 
A. Steel Conduit 
1. The conduit pipe and joints shall be of steel construction.  The conduit pipe and joints shall 

be capable of withstanding the load of railroad roadbed, track, and traffic or the load of 
pavement, subgrade, and traffic, as applicable.  The conduit pipe and joints shall be 
constructed to prevent leakage of any matter from the conduit throughout its entire length, 
except at the ends of the conduit.  

2. The conduit pipe shall be welded steel pipe, new and unused material in accordance with 
current ASTM Specifications A-139 Grade B for "Electric Fusion of Welded Steel Pipe" 
with a minimum yield of 241 mPa (35,000 psi).  The inside diameter shall be at least 100 
mm (4”) greater than the largest diameter of the carrier pipe’s main joint or exterior 
restrained joint, whichever is greater.  

3. The minimum wall thickness of the conduit pipe shall be as shown in the following table:  
 
 

 
Diameter 

 
Minimum Wall Thickness  

 
 

of Casing 
 

Under Highway 
 

Under Railroad  
 

 
mm 

 
in. 

 
mm 

 
in. 

 
mm 

 
in.  

 
 
Under 350 

 
Under 14 

 
6 

 
0.25 

 
5 

 
0.188  

 
 
350 

 
14 

 
6 

 
0.25 

 
5 

 
0.219  

 
 
400 

 
16 

 
6 

 
0.25 

 
5 

 
0.219  

 
 
450 

 
18 

 
6 

 
0.25 

 
6 

 
0.25  

 
 
500 

 
20 

 
9 

 
0.375 

 
7 

 
0.281  

 
 
550 

 
22 

 
9 

 
0.375 

 
8 

 
0.312  

 
 
600 

 
24 

 
9 

 
0.375 

 
9 

 
0.344  

 
 
650 

 
26 

 
9 

 
0.375 

 
9 

 
0.375  

 
 
700 

 
28 

 
13 

 
0.5 

 
10 

 
0.406  

 
 
750 

 
30 

 
13 

 
0.5 

 
10 

 
0.406  

 
 
800 

 
32 

 
13 

 
0.5 

 
11 

 
0.438  

 
 
850 

 
34 

 
13 

 
0.5 

 
12 

 
0.469  

 
 
900 

 
36 

 
13 

 
0.5 

 
12 

 
0.469  

 
 
950 

 
38 

 
13 

 
0.5 

 
13 

 
0.5  

 
 
1000 

 
40 

 
13 

 
0.5 

 
13 

 
0.5  

 
 
1050 

 
42 

 
13 

 
0.5 

 
13 

 
0.5 

4. The exterior walls of conduit shall be coated with protective coal tar, red lead, or bitumastic 
material, after the welding of each joint has been completed.  
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B. Plastic Conduit 
1. Utility boring casing 4 inches or less in diameter in public Rights-of-Way, may consist of 

PVC, SDR 18, or equal and be at least 3 feet below gutter.  

2. If the annular space between the surrounding soil and the outside of the casing or conduit 
exceeds ½” at any point, then said space must be pressure grouted. 

3. The conduit pipe and joints shall be constructed to prevent leakage of any matter from the 
conduit throughout its entire length. 

Figure 2200 – 1 

SEAL END OF CASING/CONDUIT WITH MORTAR OR APPROVED EQUAL

CASING/CONDUIT

4” MAX. DIA. SDR 18, OR APPROVED EQUAL

3’ 
Min.

5’ Min.

F LOWLINE 
DITCH/GUTTER

SECTION AT EDGE OF ROADWAY 

2202.6 CONSTRUCTION OF CONDUIT PIPE 
A. Installation of the conduit shall proceed from a pit, excavated at a safe distance from the 

edge of the highway or railroad, and shall be constructed without interruption to highway or 
railroad traffic.  

B. The carrier pipe shall be installed inside a conduit pipe of the length shown on the plans.  
Except as otherwise permitted, the conduit pipe shall be dry bored or jacked into place to 
satisfactory alignment and grade for its entire length.  

C. The jacking pipe shall be constructed to provide not less than 8 m (25’) clearance between 
the side of the pit adjacent to the road and the centerline of the track or road measured at 
right angles.  Open trenches shall be properly sheeted and braced when and where necessary 
to provide safe working conditions and protection for highway, roads, structures, and 
utilities.  

D. Provide and maintain during conduit installation and backfill, pits at locations shown on 
plans or as directed by the Engineer.  Excavation for pits shall be sheeted as necessary. 

E. Remove all excavated material and replace or change existing structures or utilities 
encountered to the satisfaction of the Engineer.  

F. The ends of the conduit shall be filled with concrete mortar to protect against the entrance of 
foreign material which might prevent ready removal of the conduit.  

G. For street/roadway crossings, minimum clearance between bottom of pavement base and top 
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of conduit shall not be less than 450 mm (18"). 

2202.7 CONSTRUCTION OF CASING PIPE BY METHODS OTHER THAN 
JACKING OR BORING 

The installation of the conduit pipe by methods other than the jacking method must be performed 
in a manner which meets with prior approval of the authorities.  Any expense incurred in 
connection with the construction of the crossing, removal, replacement, or maintenance resulting 
from the construction of the conduit and carrier pipe shall be at the expense of the Contractor.  

2202.8 INSTALLATION OF CARRIER PIPE 
A. The carrier pipe designated on the drawings shall be as specified in other Sections for the 

type of pipe, whether water main, gravity sanitary sewer, storm sewer, force main, or 
electrical conduit.  

B. Jointing of the carrier pipe shall be restrained joints for the type of pipe material and fittings 
used.  Restrained joint pipe is not required if casing is 40 feet in length or less. 

C. Carrier pipe shall be placed into and through the tunnel liner or steel conduit at locations 
shown on plans using plastic or rubber skids attached to the pipe in order to protect it during 
the installation procedure.  Wood skids are not acceptable for this use.  Methods of pipe 
installation shall be used to maintain tight joints, to the satisfaction of the Engineer.  

2203 MATERIALS FURNISHED BY CONTRACTOR, INSTALLED BY CITY 

2203.1 DESCRIPTION   
This specification governs the providing of materials to be provided to the City for installation by the 

City. 

2203.2 MATERIALS 
Materials shall be provided to the City in accordance with the specifications and as described in the 

Special Conditions and/or Contract proposal. 

2203.3 CONSTRUCTION METHODS  
The Contractor will provide materials to be installed by the City to the location specified by the City. 

2204 MATERIALS FURNISHED BY CITY, INSTALLED BY CONTRACTOR 

2204.1 DESCRIPTION 
This specification governs the installation of materials furnished by the City as included in the Contract 

proposal. 

2204.2 MATERIALS 
Materials furnished by the City shall be as described in the Special Conditions and/or included in the 

proposal. 

2204.3 CONSTRUCTION METHODS 
A. The City will provide the materials to be installed by the Contractor to the location specified 

by the Contractor. 
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B. Materials shall be installed in accordance with the City’s and/or manufacturer’s 
specifications. 

2205 PAVEMENT REMOVAL AND REPLACEMENT 

2205.1 DESCRIPTION   
This section governs all work involved in the repair and replacement of existing streets, roads, highways, 

drives, parking areas, curbs, gutters, sidewalks, and other paved areas damaged or destroyed 
during construction of the work included in this Contract.  

2205.2 DEFINITIONS  
A. Abbreviations 
1. ODOT - Oklahoma Department of Highways' Standard Specifications.  
2. AASHTO - American Association of State Highway & Transportation Officials.  
3. ACI - American Concrete Institute.  
4. ASTM - American Society for Testing & Materials.  
5. NRMCA - National Ready Mix Concrete Association.  

B. Rock:  A natural aggregate of mineral particles connected by strong and permanent cohesive 
forces.  Rock includes limestone, sandstone, dolomite, granite, marble, and lava.  

C. Subgrade:  The prepared and compacted soil immediately below the pavement or walk 
system and extending to such depth as will affect the structural design.  

D. Subbase:  The layer of specified or selected material of designed thickness placed on a 
subgrade to support a base course and surface course.  

E. Base Course:  The layer of specified or selected material of designed thickness placed on a 
subbase to support a binder or surface course.  

F. Binder Course:  The layer of specified or selected material of designed thickness placed on 
a base course to support a surface course.  

G. Surface Course:  The layer of specified or selected material of designed thickness placed on 
a subbase or base course to support the traffic load.  

2205.3 QUALITY ASSURANCE 
A. Mixing Plant:  Prior to placing any hot asphalt concrete pavement or Portland cement 

concrete pavement, the Contractor shall provide the Engineer the name and location of the 
bituminous mixing or concrete mixing plant and the type and composition of mixes the 
Contractor proposes to use in the work.  

B. Tolerances:  Paving and surfacing shall comply with the tolerances specified in ODOT 
Section 401.04.  

2205.4 JOB CONDITIONS / CONSTRUCTION METHODS 
A. Paving and surfacing materials shall not be placed on a wet surface or when weather 

conditions would prevent the proper construction of paving and surfacing.  

B. Aggregate base shall not be placed on frozen subgrade or when air temperature is below 2°C 
(35°F).  
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C. Bituminous prime coat or tack coat shall not be placed when air temperature is below 10°C 
(50°F).   

D. Bituminous mixtures shall be placed in accordance with Section 411.04, of the latest edition 
of the ODOT “Standard Specifications for Highway Construction.” and per the following 
tables.  Bituminous mixtures shall not be placed on any existing concrete or bituminous 
surface where temperature is -4°C (25°F) or lower. 

COMPACTED LIFT THICKNESS SURFACE TEMPERATURE 
(Minimum) 

More than 80 mm (3 inches)  4°C (40°F) 

40 mm (1 ½ inches) to 80 mm (3 inches) 7°C (45°F) 

Less than 40 mm (1 ½ inches) 10°C (50°F) 

Note: If wind speed is 10 mph or greater, then 5°F will be added to minimum temperature. 

Superpave Equivalency Table and Compacted Lift Thickness Range 
Hveem 

Equivalent 
Type 

Superpave 
Type 

Nominal Size 
(in.) 

Nominal Size 
(mm) 

Compacted 
Lift thickness 

Range (in.) 

Optimum Lift 
Thickness 

(in.) 

* S1 1-1/2 37.5 4-1/2 to 9 6 

AH S2 1 25 3 to 6 4 

A S3 3/4 19 2-1/4 to 4-1/2 3 

B, BH S4 1/2 12.5 1-1/2 to 3 2 

C S5 3/8 9.5 1-1/4 to 2-1/4 1-1/2 

D S6 No. 4 4.75 1/2 to 1 3/4 

 

E. Placing Concrete in Cold Weather:  No concrete shall be placed without the specific 
permission of the Engineer when the air temperature is at or below 35°F.  If concreting in 
freezing weather is permitted by the Engineer, care shall be taken to prevent the use of any 
frozen material.  In addition to adequate provisions for protecting the concrete against 
chilling or freezing, the Contractor shall heat the water and aggregate in order that when 
deposited in the forms, the concrete will have a temperature of not less than 55°F, nor more 
than 70°F.  Heated water and aggregate shall be combined in the mixer before cement is 
added.  Cement shall not be added to mixtures of water and aggregate when the temperature 
of the mixture is greater than 100°F.  The concrete shall be adequately protected in order to 
maintain a minimum concrete temperature of 55°F for a minimum period of seventy two 
(72) hours [for “High Early Strength” concrete, a minimum period of forty-eight (48) hours] 
after it has been placed and a temperature above 32°F for a period of two additional days.  
The work shall be done entirely at the Contractor's risk; if the concrete is damaged then the 
Contractor shall replace it. No chemicals or other foreign matter shall be added to the 
concrete for the purpose of preventing freezing, and concrete shall not be placed on frozen 
ground.  

F. Paving and surfacing materials shall not be placed when natural light is not sufficient to 
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properly observe work or operations.  

2205.5 MATERIALS 
A. Aggregate:.  Mineral aggregates shall be in accordance with ODOT Sections 701, 703, or 

704, depending on the intended use. 

B. Bituminous Materials:   

1. Petroleum asphalt cement:  Petroleum asphalt cement shall be Grade AP-5, AP-4, or AP-3 
and shall be homogeneous, free from water, and shall not foam when heated to 347°F.  

2. Viscosity Asphalt Cement:  Viscosity graded asphalt cement shall meet the requirements of 
AASHTO M 320 and shall be performance graded asphalt.  

3. Cut-Back Asphalt:  Cut-back asphalt shall be composed of an intimate homogeneous 
mixture of an asphalt base and a suitable distillate designed for rapid, medium, or slow 
curing.  Cut-back asphalt may also contain an additive as an aid in uniformly coating wet, 
damp, or dry aggregates used in patching mixtures or bituminous pavements.  The asphalt 
shall not contain more than 0.5% water as determined by AASHTO T55, shall not separate 
when allowed to stand, and shall not foam when heated to permissible temperatures.  When 
an additive is used, it shall be incorporated homogeneously in the asphalt at the point of 
manufacture.  

4. Prime Coat Materials:  Bituminous materials for prime coat shall conform to ODOT Section 
708.03 for Cut-back asphalt - MC-70; or MC-30, or Asphalt emulsion - AE-P, AE-PL 

5. Tack Coat Materials:  Bituminous materials for tack coat shall conform to ODOT Section 
708.03 for Asphalt Emulsion - AE-T, SS1 and CSS1. 

6. Seal Coat Materials:  Bituminous materials for seal coat shall conform to ODOT section 
708.03 for Asphalt Emulsion - RS-2, AE-90, AE-150.  

C. Hot Asphalt Concrete Mixes 
1. Hot asphalt concrete (HAC) mixture shall consist of an intimate mixture of coarse aggregate, 

fine aggregate including mineral filler if required, and asphalt cement combined in portions 
specified in this Section.  The mixture proportions have been prepared on the basis of using 
rock or gravel aggregate. 

2. When the use of one kind and size of aggregate is started, the use of that same kind and size 
shall be continued for the entire lift being constructed, unless otherwise directed by the 
Engineer.  

3. Hot asphalt concrete mixtures shall comply with the following, unless otherwise shown or 
specified:  

    ODOT 
Course  Type  Specifications 
Base   S3   411 and 708-3 

Surface  S4 & S5  411 and 708-3 
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D. Portland Cement Concrete 
1. Cement shall be Portland cement and shall meet the requirements of ASTM Specification C 

150, ACI 301, and ACI 318.  Cement shall be Type 1 for normal use, Type 1A where air-
entrainment is desired, or Type III or Type IIIA where high early strength is desired and 
authorized by the Engineer.  Blended hydraulic cements which meet the requirements of 
ASTM Specification C 595 Type 1-P Portland-pozzolan cement may be used where a more 
watertight concrete is required. Cement shall meet the requirements of ODOT Section 414.  

2. Aggregate:  Regular fine and coarse aggregates shall meet the requirements of ASTM 
Specification C 33.  Aggregate shall be crushed limestone with a maximum size of 3/4 inch, 
except in mass concrete the maximum size may be 1-1/2 inches.  

3. Water shall be potable, clean, and free from injurious amounts of oils, acids, alkalis, organic 
materials, or other substances that may be deleterious to concrete or steel.  A maximum of 
500 mg/L of chloride ion may be present in the water.  

E. Admixtures:   

1. Air-entraining admixtures shall meet the requirements of AASHTO Specification M154.  

2. Water-reducing and retarding admixtures shall meet the requirements of AASHTO 
Specification M154 and ODOT Section 701.01.  The amount of admixture added to the 
concrete shall be in accordance with the manufacturer's requirements.  Furnish a compliance 
statement that the admixture used satisfies all requirements of this specification.  

3. Fly ash shall meet the chemical and physical requirements of ASTM C 618 for mineral 
admixture Class F, except loss on ignition shall not exceed 6%.  Fly ash shall be sampled 
and tested in accordance with ASTM C 311 prior to use.  

F. Reinforcement:   

1. Reinforcing steel shall meet the requirements of ASTM Specification A 615, Grade 60.  

2. Welded wire fabric or wire mesh shall meet the requirements of ASTM A 185. 

G. Joint Filler:   

1. Preformed expansion joint filler shall meet the requirements of ASTM Specification D 1752, 
Type III.  

2. Hot-poured rubberized asphalt joint filler shall meet the requirements of ASTM 
Specification D-3405.  

3. Waterproof expansion joint filler shall meet the requirements of ASTM Specification D 
1850.  

H. Materials for Curing Concrete Pavement:  Concrete pavement shall be wet cured by 
using burlap, waterproof blankets, or ponding; or by using a membrane compound.  If the 
membrane method is used, the compound shall be Type 2, complying with AASHTO M148 
for white pigmented compound.  A pressure sprayer capable of applying a continuous 
uniform film to the pavement surfaces will be required.  

1. Concrete pavement shall meet the requirements of ODOT Section 414.  

2. Concrete sidewalks and steps shall meet the requirements of ODOT Section 610.  

3. Reinforced concrete for curbing shall meet the requirements of ODOT Section 609.  
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2205.6 CONSTRUCTION METHODS 
A. Preparation for Paving and Surfacing 

1. Areas to be paved or surfaced shall be clean with temporary pavement materials which are 
not a part of the permanent pavement, cold-mix asphalt, deleterious or unsuitable materials 
removed and disposed of.  

2. Any existing pavement, surfaces, or walks which are not broken or cut along straight lines 
shall be cut along straight lines prior to pavement or walk replacement.  

B. Subbase Preparation:  Subbase 150 mm (6”) thick shall be provided in locations where 
pavement is to be placed on a material other than Special Backfill.  Subbase shall meet the 
requirements of ODOT Section 306.  

C. Pavement Replacement:   

1. All pavements encountered with respect to base courses, surface courses, and thicknesses 
shall be replaced in kind.  Finish elevations, lines, and grades of replacement pavement shall 
be the same as elevations, lines, and grades of pavement removed, unless otherwise shown 
on the drawings.  

2. Bituminous Pavements:   

(a) Unless otherwise shown on the drawings, the minimum section (excluding subbase) of any 
bituminous pavement shall be 200 mm (8”) compacted aggregate base (ODOT 703.01, 
Type A Aggregate Base), 75 mm (3”) hot asphalt concrete (HAC) base, and 50 mm (2”) 
HAC surface Type B.  

(b) Alternate Section - Pavements with pavement thicker than 100 mm (4”):  Unless otherwise 
shown on the drawings, the pavement shall be a full-depth section with a minimum of 100 
mm (4”) HAC base plus additional depth to make up full-depth, plus 50 mm (2”) of HAC 
binder and 50 mm (2”) of HAC surface Type B.  

3. Brick Pavements:  In a brick surfaced street, unless specifically excepted and pending the 
structural adequacy of any remaining brick, the Contractor may remove all brick and enough 
base material to allow full width repaving using either a bituminous or concrete pavement; 
or of providing a HAC base or binder for the full depth of the brick across the trench and 
then replace the entire street with 50 mm (2”) of HAC surface Type B.  

4. Brick Base and Asphalt Surface:  Unless otherwise shown on the drawings, for a street with 
a brick base and an asphalt surface, the replacement section shall be full depth asphalt from 
the bottom of the brick base to the top of the asphalt surface.  The top 50 mm (2”) shall be 
HAC surface Type B.  

5. Concrete Base and Asphalt Surface:  Unless otherwise shown on the drawings, for a street 
with a concrete base and an asphalt surface, the replacement section shall be a new concrete 
base, not less than 150 mm (6”) thick with HAC base to within 50 mm (2”) of the existing 
grade and then 50 mm (2”) of HAC surface Type B.  

6. Chip and Seal Pavement:  Unless otherwise shown on the drawings, chip and seal 
pavements shall have 200 mm (8”) of compacted aggregate base and a processed bituminous 
coated aggregate pavement placed and rolled as specified in ODOT Section 402.  

7. Gravel Pavement:  Unless otherwise shown on the drawings, gravel pavement shall be 
replaced with 150 mm (6”) of compacted stone or gravel aggregate as specified in ODOT 
Section 403.  
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D. RESERVED  
E. Curbs 

1. The construction of curbs, combination curb and gutter, and integral curb and gutter shall be 
in accordance with these specifications and as shown on the plans and shall be in reasonably 
close conformance with the lines and grades shown on the plans or as directed by the 
Engineer.  

2. Excavation for curbs shall be made to the required depth, and the subgrade or base upon 
which the curb is constructed shall be compacted to a firm, even surface to not less than 95% 
of maximum dry density as determined in accordance with AASHTO T-99.  

3. All curb and gutter shall consist of concrete (ODOT Class A, 6 sack, 3000 psi, water/cement 
ratio of 0.48, 1” to 3” Slump).  

4. The curbs shall be constructed by the use of wood or metal forms; or, if accepted by the 
Engineer, the curb may be constructed using a curb slipform machine.  Forms, if used, shall 
be straight, free from warped or bent sections, and shall extend for the entire depth of the 
curb and shall be securely held in place so that no deviation from alignment and grade will 
occur during placement of concrete.  The concrete shall be consolidated by vibration or 
other acceptable methods.  The top of the curb shall be floated smooth and the top outer 
corner rounded to a 6 mm (1/4”) radius.  

5. The face, top, and gutter of curbs shall not have deviations or irregularities of more than 6 
mm (1/4”) when checked with a 10-foot straightedge.  

6. Construction joints shall be placed at 10-foot intervals, unless otherwise shown or directed 
by the Engineer.  The joint shall be uniform, of 3 mm (1/8”) to 6 mm (1/4”) in width, and to a 
depth of approximately 60 mm (21/2”). The joint may be saw cut or formed by accepted 
removable strips providing a straight joint at right angles to the length of curb.  Joints shall 
be filled with specified bituminous joint filler material.  Construction joints shall be formed 
around all abutting structures such as inlets and shall be as specified previously.  

7. As soon as possible after placing and finishing of concrete, the curbing shall be moistened 
and kept moist for three days, or cured with the use of a specified membrane compound.  

8. If existing curb is to be removed and replaced with new curb or new curb extended from 
existing curb, the existing curb shall be removed to the nearest joint of suitable existing curb 
or as directed by the Engineer.  

F. Lane Striping:  Contractor shall stripe new paving with standard white road paint. Stripe 
width and spacing to match that of paving restored or replaced.  

G. Protection:   
1. Compacted aggregate subbase and surface shall be compacted true to line and grade and 

required density.  Subbase shall be maintained until prime coat is placed.  Surface shall be 
maintained until job is complete.  

2. Vehicular traffic of any kind shall not be permitted on any bituminous course until the 
bituminous mixture has hardened sufficiently not to be distorted beyond specified 
tolerances.  Foreign material which is on the surface of any course shall be removed before 
the course is rolled or any subsequent course is placed.  

3. Traffic on concrete pavement or walks shall not be permitted until concrete has developed 
sufficient strength not to be marked or damaged.  Vehicular traffic shall not be permitted on 
concrete until it has reached a compressive strength of 20 mPa (3,000 psi).  
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4. Damaged pavement and walks shall be repaired or replaced to the satisfaction of the 
Engineer.  

H. Clean-up:  Job site shall be cleaned up following pavement and surfacing restoration.  All 
rubbish, excess materials, temporary structures, and equipment shall be removed the work 
left in a neat and presentable condition.  

2206 RIPRAP 

2206.1 DESCRIPTION   
This section shall govern the furnishing and installation of riprap upon a prepared surface to a grade and 

thickness shown or established by the Engineer.  

2206.2 DEFINITIONS  
A. Riprap:  Placed protective material consisting of broken stone or concrete.  

B. Dumped Riprap:  Riprap emptied out of a vehicle unloaded or dropped in a large mass.  

C. Revetment Riprap:  Riprap placed to retain a wall of earth with a layer of stone.  

D. Hand-laid Riprap:  Riprap placed by hand rather than by mechanical means.  

2206.3 MATERIALS 
A. Dumped Riprap:  Dumped riprap shall consist of broken concrete, masonry, or stone 

removed from an old structure; broken pieces removed from concrete pavement, base, or 
monolithic brick pavement; and broken rock from a fragmented stone or a solid rock 
excavation.  

B. Revetment Riprap 

1. The gradation of the riprap shall be such that:  

(a) No individual piece weighs more than 120 pounds.  

(b) 90-100% of the material passes a 300 mm (12”) sieve.  

(c) 20-60% of the material passes a 150 mm (6”) sieve.  

(d) Not more than 10% of the material passes a 37 mm (1½”) sieve.  

C. Hand-laid Riprap:  Hand-laid riprap aggregate shall consist of pieces, except spalls, no less 
than 0.28 cubic meter ( 9.89 ft3) in volume and no less than 75 mm (3”) in the least 
dimension.  The width of these pieces shall be no less than 150 mm (6”) for 150 mm (6”) 
hand-laid nor less than 300 mm (12”) for 300 (12”) hand-laid riprap.  

 
 2200 - 16 



2206.4 CONSTRUCTION METHODS 
A. Dumped Riprap 
1. Dumped riprap shall be placed at locations shown on the plans or as directed.  
2. Material shall be placed to produce a surface of approximate regularity but need not 

necessarily be hand placed.  
3. The finished surface shall vary no more than nine inches from true plane.  The thickness 

perpendicular to its surface shall be no more than two feet nor less than one foot, unless 
otherwise directed.  

B. Revetment Riprap:  Revetment riprap may be placed by dumping and shall be placed to the 
required thickness at the locations shown on the plans or at such other designated locations.  

C. Hand-laid Riprap 
1. Hand-laid riprap shall be placed by hand and shall be no less than the thickness shown on 

the plans or as specified.  For 150 mm (6”) hand-laid riprap, the thickness shall be no less 
than 150 mm (6”) and for 300 mm (12”) no less than 300 mm (12”).  

2. The slope upon which hand-laid riprap is to be placed shall conform with the cross section 
shown on the plans.  Laying shall begin in a trench below the toe of the slope.  It shall 
progress upward with each piece being laid by hand perpendicular to the slope.  It shall be 
firmly embedded against the slope and the adjoining piece with the sides in contact with 
well broken joints.  The spaces between the larger pieces shall be filled with spalls of 
suitable size which shall be thoroughly rammed into place.  

3. The finished surface shall present an even, tight surface true to line, grade, and section.  
4. When broken concrete pavement is used for 150 mm (6”) hand-laid riprap, it shall be laid 

with the smooth sides up.  

2207 MEASUREMENT AND PAYMENT 

2207.1 SCOPE   
This section covers the methods of measurements, and the basis of payment, for the furnishing of all 

labor, equipment, tools, and materials and for the performance of all related work necessary to 
complete any construction covered in Section 2200. 

2207.2 GENERAL   
Unless specifically altered by the Special Conditions, the methods of measurement and payment will be 

as specified herein, and as listed in the Proposal (Bid Schedule). 

2207.3 ITEMS NOT LISTED IN THE PROPOSAL   
There will be no measurement or separate payment for any items of work not specifically identified and 

listed in the Proposal and all costs pertaining thereto will be included in the Contract Unit Prices 
for other items listed in the proposal. 
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2207.4 MEASUREMENT AND PAYMENT   
The quantities of accepted work will be measured and paid for on a unit price basis determined as 

follows: 
A. Concrete Structures:  Measurement and payment for concrete structures shall be on a per each 

basis, complete in place with all accessories and shall include appurtenant work including 
excavation and backfill, unless specified otherwise in the Special Conditions and/or Contract 
Proposal. 

B. Conduit:  Measurement and payment for conduit shall be at the contract unit price per linear 
meter (foot), measured along the centerline of the conduit for the size, type, and installation 
method included in the Contract Proposal and placed as shown on the plans.  All carrier pipe shall 
be paid for under other items.  Payment for excavation, backfilling, boring, and/or tunneling shall 
be included in the unit prices included in the Proposal and shall be full compensation for all 
equipment, materials, tools, labor, and incidentals for a complete installation.  No additional 
payment shall be made for dewatering, skids, or plugging end of conduit. 

C. Materials Furnished by the City, Installed by the Contractor:  Materials furnished by the City 
and installed by the Contractor shall be paid for as a lump sum or at the Contract unit price for 
each unit as described in the Special Conditions or Contract Proposal.  Such payment shall be full 
compensation for all equipment, tools, labor, and incidentals for a complete installation. 

D. Materials Furnished by the Contractor, Installed by the City:  Materials furnished by the 
Contractor and installed by the City shall be paid for as a lump sum or at the Contract unit price 
for each unit as described in the Special Conditions or Contract Proposal.  Such payment shall be 
full compensation for all materials furnished to the site. 

E. Pavement Replacement:   
1. The replacement of concrete pavement, concrete base, rock for flexible base, and gravel for 

flexible base shall be paid for at the contract unit price per cubic meter (yard) complete in 
place. 

2. Asphaltic concrete pavement shall be paid for at the contract unit price per kg (ton), complete 
in place. 

3. The replacement of one or two course surface treatment or penetration type pavement surface 
shall be paid at the contract unit price per square meter (yard) complete in place. 

4. Curb and curb and gutter shall be paid at the contract unit price per linear meter (foot), 
complete in place. 

5. Sidewalks shall be paid for at the contract unit price per square meter (foot), complete in 
place. 

6. The contract unit price shall be total compensation for furnishing and placing all materials, 
including rolling and finishing, for disposal of all surplus material, and for all labor, tools, 
equipment, and incidentals necessary to complete the work, all in accordance with the plans 
and specifications. 

F. Riprap:  Riprap shall be measured and paid for at the unit contract price for square meters 
(yards) of the specified minimum thickness or in cubic meters (yards), based on the dimensions 
shown on the plans and described in the proposal, or by ton of material in place.  The contract 
unit price shall be the total compensation for preparing the subgrade, including excavation; for 
furnishing and placing all materials; for furnishing, placing, shaping, and tamping backfill; for 
disposal of all surplus materials; and for all labor, tools, equipment and incidentals necessary to 
complete the work, all in accordance with the plans and these specifications. 

END OF SECTION 2200 
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 City of Norman 
  STANDARD SPECIFICATION AND CONSTRUCTION DRAWINGS 

SECTION 2300 STREETS AND DRAINAGE  
 

2301 ADOPTION OF ODOT STANDARD SPECIFICATIONS 

2301.1 SCOPE 
The latest edition of the Oklahoma Standard Specifications for Highway Construction, as 
published by the Oklahoma Department of Transportation (ODOT), are hereby adopted as the 
standard specifications for grading, street, road and drainage construction for the City, except as 
amended herein.  In the event of any conflict between any of the provisions of the Oklahoma 
Standard Specifications for Highway Construction and the specific provisions set forth herein, 
then in such event the specific provisions set forth herein shall control. 

2302 DEFINITIONS 

2302.1 TERMS 
Certain terms included in the adopted specifications referenced in Section 2301 shall incorporate 
the following substitution of definitions in their use thereof: 

A. Commission means the duly authorized officers or agents of the City of Norman, Oklahoma 
constituted by law to administer the affairs of the City. 

B. Department means the City of Norman, Oklahoma, a municipal corporation, acting through 
its duly authorized officers or agents. 

C. Director means the duly authorized officer of the City in whom executive or administrative 
powers are vested or his duly authorized representative. 

D. Engineer means the City Engineer of the City of Norman or his duly authorized 
representative. 

E. Materials Division means the Public Works Department of the City of Norman. 

2303 PROCEDURE FOR USING ODOT STANDARD SPECIFICATIONS IN CITY 
CONTRACTS  

2303.1 REVISIONS, AMENDMENTS, AND CLARIFICATIONS 
Revisions, amendments, and clarifications to ODOT Standard Specifications shall be included in 
the Special Conditions of the Contract.  The ODOT section shall be referenced by number and 
description, followed by the required information. 

2304 SPECIAL CITY REQUIREMENTS 

2304.1 TESTING REQUIREMENTS 
A. Materials Testing:  Materials testing shall be as specified in the ODOT Standard 

Specifications. 
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B. Construction Testing:  Testing of completed construction shall be as specified in the ODOT 



Standard Specifications and Section 1006 of these specifications. 

C. Tolerances:  Tolerances shall be according to ODOT Standard Specifications except as 
modified herein. 

1. Pavement Surface Thickness:  Average test thickness shall not be less than the plan thickness, 
and no individual test thickness shall be deficient by more than 6.25 mm (1/4"). Maximum 
thickness to be averaged shall be no more than 12.5 mm (1/2”) greater than the design 
thickness.  The asphalt pavement core thickness shall be measured according to ASTM D-
3549-93a. 

2. Concrete Compressive Strength:  No individual test cylinder for 28 day compressive strength 
shall be less than the specified strength. 

2304.2 SUBGRADE 
A. Preparation: 

1. When preparing the subgrade, all roots and plant material shall be removed and the 
excavation refilled with suitable backfill. 

2. When working the subgrade all soft, yielding, or other unsuitable materials, shall either be 
removed and replaced, or stabilized in place. 

3. The subgrade shall be constructed to grade by use of "blue tops".  "Blue tops" shall be placed 
every  50 ft. at both the center line and at the back of curb and gutter.  If  lime, fly ash, 
cement etc. is added to the subgrade, the subgrade shall be "blue topped"  before and after 
placement of the added material. 

4. Dowels are required at all longitudinal and transverse contraction joints in concrete pavement 
which is 200 mm (8") thick or greater.  Dowel size shall be reviewed and accepted by the 
City Engineer. 

5. The entire subgrade shall be constructed to the required grade, density tests taken and 
reviewed, and proof  rolling completed and reviewed, before construction of the curb and 
gutter or any other paving. 

6. Subgrade shall be compacted to 95% standard proctor density at ± 2% of optimum moisture. 

B. Stability Testing: 

1. When preparing subgrades the subgrade will be checked for stability, even though it may 
meet the compaction requirements. 

2. The check for stability shall be proof rolling with a large roller or loaded scraper and visual 
observation to insure that there is no pumping of the subgrade. 

C. Correction of Unstable Subgrade: 

1. A pumping subgrade shall be treated or replaced until it is stable. 

2. Subgrade drainage shall be considered when a subgrade pumping problem is encountered.  
When subgrade drainage is not installed, the engineer shall inform the City Engineer, in 
writing, of the reasons for not installing subgrade drainage. 

3. Fly Ash:  When used for subgrade stabilization, fly ash shall conform to ODOT 702.01, 
(ASTM C618) Class C. 
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4. When Subgrade modification is required, such a lime, kiln dust , or fly ash, it shall be mixed 
and Processed According to the appropriate section of the latest edition of the Oklahoma 
Standard Specifications for Highway Construction as published by the Oklahoma Department 
of Transportation (ODOT).  When lime is used, 5% will be the minimum percentage 
provided.  

2304.3 BASE 
A. Base Drainage:  Where groundwater or surface water ponding present a threat to base 

stability a drainage system as shown in Standard Drawing ST 22 is recommended. 

2304.4 CONCRETE PAVING 
A. Concrete Street General: 
1. Curb and gutter may be placed separate of the pavement. 

2. Concrete shall be cured with white curing compound. 

3. Joint layouts shall be reviewed by the City Engineer prior to placement of paving. If possible, 
longitudinal contraction and construction joints shall present logical traffic lanes to the driver. 

4. Dowels are required at all longitudinal and transverse contraction joints in concrete pavement 
which is 200 mm (8") thick or greater.  Dowels shall be 1¼” in diameter, 450mm (18") long 
spaced at 300mm (12") center to center.       

  

B. Longitudinal Joints: 

1. Longitudinal cracking joints shall be placed at intervals equaling two (2) times the pavement 
thickness in inches converted to feet (i.e. 2 X 6" = 12" which converts to a 12 foot spacing of 
longitudinal cracking joints) but, not to exceed every 15 feet. 

2. Longitudinal construction joints on residential and residential collector streets may, at the 
option of the design engineer, be butt type joints with a tiebar or keyway type without a 
tiebar. 

3. Longitudinal construction joints on all other streets shall be keyway type with a tiebar. 

4. Longitudinal contraction joints shall be made to a minimum depth of one fourth (1/4) the 
thickness of the pavement. 

C. Transverse Joints: 
1. Transverse contraction joints shall be placed at intervals equaling two (2) times the pavement 

thickness in inches converted to feet (i.e. 2 X 6" = 12" which converts to a 12 foot spacing of 
transverse contraction joints) but, not to exceed every 15 feet.   

2. Transverse construction joints on residential collector streets may, at the option of the design 
engineer, be butt type joints with a tiebar or keyway type without a tiebar. 

3. Transverse construction joints on arterial streets shall be keyway type with a tiebar. 
4. Transverse contraction joints shall be made to a minimum depth of one fourth (1/4) the 

thickness of the pavement. 
D. Expansion Joints: 
1. Expansion joints shall be placed at all street intersection radius and at the last joint before a 

cul-de-sac. 
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2. Expansion joints shall have a tiebar when the street being constructed requires a tiebar or 



keyway for a construction joint. 

2304.5 JOINT SEALING 
A. Materials 
1. Sealant:  Joint sealer shall be of the rubber-asphalt hot-poured type which readily bonds to 

concrete surfaces type conforming to the following specifications. 
Pavement 
ASTM D6690, Type II 
 

Vertical Face of Curb Joints 
Federal Specifications TT-S-001543 
Class A 
   or 
Polyurethane Sealant 
ASTM C-920, Type M, Grade NS, Class 25, Use T.M.  

2. Primers:  The use of primers when recommended by the manufacturer of the proposed 
sealant and accepted by the City Engineer, is authorized in accordance with the 
manufacturer's instructions. 

3. Backer Rod:  Backer rod shall be made of compressible, closed-cell polyethylene foam, be 
compatible with the joint sealant, and have the physical properties shown in the following 
table. 

Backer Rod Physical Properties 

Density, lbs/cu. ft.      2.0    ASTM D 1622 
Tensile Strength, psi     25     ASTM D 1623 
Water Absorption by Volume, §  0.5    ASTM C 509 
Compression Deflection @ 25§, psi 6    AET Method* 
Temperature Resistance, degrees F. -45 to 410  AET Method 

*  AET methods are included in pending ASTM specifications for backer material. 

B. Equipment 
All necessary equipment shall be furnished by the contractor in accordance with requirements 
of subsection 108.06, ODOT Standard Specifications.  The minimum requirements for 
construction equipment as required to complete the work are specified herein. 

108.06 Methods and Equipment ( from ODOT Standard Specifications) 
It is the intent of the plans and the Contract that, except when specifically provided, methods 
and equipment used shall be those generally accepted by the industry and which produce the 
quality of work expected. 
If the contractor desires to use an unusual or experimental method or type of equipment, he 
shall notify the engineer in writing.  The notice shall include a full description of the methods 
and equipment proposed to be used and an explanation of the reasons for desiring to use that 
method or equipment before he begins work.  If the Engineer concurs, it is specifically agreed 
and understood that the Contractor will be fully responsible for producing construction work 
in conformity with Contract requirements. 
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If after use, the proposed methods or equipment fails to produce work meeting the 
requirements of the plans and the Contract, the Contractor shall discontinue the use of that 
method of equipment and complete the remaining work with conventional methods and 
equipment in a manner acceptable to the engineer.  The contractor shall remove the deficient 
work and replace it with work meeting the requirements of the plans and Contract.  No change 
will be made in the basis of payment for the construction items involved or in the contract time 
as a result of a change in methods or requirements under these provisions. 
The engineer shall have the final authority to reject any method that cannot produce the 
required results or equipment, which cannot be properly calibrated or controlled.  Rejected 
equipment shall be removed and replaced with approved equipment. 

1. Concrete Saw: A self-propelled power saw with water cooled diamond or abrasive saw blades 
shall be provided for cutting joints to the widths and depths specified, or for refacing joints 
where surface films of old sealant cannot be readily removed by sandblasting.  (See Table 
2304.5.1) 

2. High pressure water pumping system: High pressure water pumping system capable of 
delivering sufficient pressure and volume of water to thoroughly flush concrete slurry from 
saw joints. 

3. Sand Blasting Unit: compressed air pressure type sandblasting equipment of proper size and 
capacity to clean joint surfaces as specified.  The unit shall be equipped for removal of all free 
water and oil from the compressed air. 

4. Air compressors: The Air compressor shall deliver air at a minimum of 120 cubic feet per 
minute, have suitable traps for the removal of all free water and oil from the compressed air 
and develop at least 0.621 Mpa (90 psi) nozzle pressure.. 

5. Sealing Equipment: The unit applicators used for heating and installing hot-poured sealing 
materials shall be mobile and shall be equipped with a double boiler agitator-type kettle with 
an oil medium in the outer space for heat transfer, and a direct-connection pressure-type 
extruding device with a nozzle or nozzles shaped for insertion in the joints to be filled, positive 
devices for controlling the temperature of the oil and the sealant, and a recording type 
thermometer for indicating the temperature of the sealer.  The applicator shall be so designed 
that the sealant will circulate through the delivery hose and return to the inner kettle when not 
sealing a joint. 

6. Injection Tool: A mechanical injection device as required for applying the sealer into the joint. 

C. Construction Methods: 
1.  Sawing joints: The existing contraction joints shall be cut to the width and depth shown on the 

saw table below.  Sawing shall be done in such a manner as to produce a new joint having a 
cut face on both sides and be uniform in width along its full length.  Only sawing will be 
allowed for joints, no routering. 

 
 2300 - 5 



 Table 2304.5.1 
 Existing Contraction Joints 
 Widths and Depths 

Joint Joint Sealant Bead Backer Rod 
Width, 

mm 
(Inches) 

Depth, Min 
mm (Inches) 

Thickness 
mm (Inches) 

Placement Depth 
mm (Inches) 

10   (3/8) 41   (1 5/8) 10  (3/8) 16    (5/8) 
13   (1/2) 44   (1 3/4) 13  (1/2) 19    (3/4) 
16   (5/8) 51       (2)    16  (5/8) 22    (7/8) 
19   (3/4) 57   (2 1/4) 19  (3/4) 25      (1)   
22   (7/8) 63   (2 1/2) 22  (7/8)   25  (1 1/8)   
25    ( 1)   70   (2 3/4) 25   (1)     32  (1 1/4) 

  Random Cracks: Cracks are to be sawed by a pushed power saw with abrasive or water-
cooled diamond saw blades to the width and depths specified (See Table 2304.5.2 Below).  
No backer rod will be required for random cracks. 

  NOTE: Routering and or plowing will be allowed  prior to sawing and sand blasting.  The 
Contractor must clean the joint face by sawing and sand blasting after the joint has been 
plowed or routered.  V-shaped plows are not allowed, only rectangular. 

 
   Table 2304.5.2 

Random Cracks 
Table of Widths and Depths 

 
Joint Joint Sealant Bead Backer Rod 
Width Depth, Min Thickness 

(bottom of joint to within ¼” of 
the surface) 

Placement 
Depth 

mm 
(Inches) 

mm (Inches) mm (Inches) mm (Inches) 

    
10  (3/8) 19(3/4) Min. 13 (1/2) N/A 
13  (1/2) “ ” N/A 
16  (5/8) “ ” N/A 
19  (3/4) 25  (1) ” N/A 
22  (7/8) 25  (1) ” N/A 
25   (1)    25  (1) ” N/A 

    
  

Preparation of Cracks: The specifications, which apply to joints, shall also apply to cracks.  
Hairline cracks shall not be routed and sealed.  The construction inspector shall define a 
hairline crack on the job site. 

 The minimum joint width of all joints or cracks to be sealed shall be 10 mm (3/8”). 
 

2. Flushing Joints: Within 5 minutes after sawing, the resulting slurry shall be removed from 
the joint and immediate area by flushing with a high pressure water system and other 
equipment necessary to thoroughly remove the slurry. 
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3. Cleaning Joint Faces: 
(a) General:  The cut faces of the joints shall be thoroughly cleaned of all foreign materials, as 

may be required for proper installation and bonding of the joint sealer or filler, including old 
sealant or any residue from water flushing operations, by sandblasting as required.  The use 
of portable hand-saws will not be permitted for cleaning joint faces. 

The cut faces of the joint shall be thoroughly air dried for a minimum of 48 hours after 
flushing the water.  Blow drying of the joints with compressed air will not be permitted. 

(b) Sandblasting: After complete drying, the joint shall be sandblasted.  The sandblasted 
nozzle shall be attached to a mechanical aiming device so as to direct the sandblast at 
approximately a 45 degree angle and at a maximum of 50 mm (2 inches) from the faces of 
the joint.  Both joint faces shall receive sandblasting.  After sandblasting the joints shall be 
blown out using filtered oil free and moisture free air at a minimum of 0.621 MPa (90 psi) 
and 3.40 m3/min (120 cfm).  Blowing out of the joint shall be accomplished by using a blow 
tube which will fit into the joint. 

(c) Joint Contamination: In the event the open joints prepared for installation of joint sealing 
materials become contaminated by traffic, or the result of weather conditions, they shall be 
re-cleaned as specified above as approved by the Engineer. 

(d) Subdivision Development: The contractor for the developer shall assure that all concrete 
joints are clean, dry and the proper width before the sealant is installed and that the bond 
breaker rod as specified below has been installed per these specifications. The City’s 
construction inspector shall approve all joints before the sealant is installed. The sealant, as 
specified in these specifications, shall be used.  The sealant shall be installed per these 
specifications. 

4. Bond Breaker Rod: When shown on the plans or recommended by the sealant 
manufacturer, a bond breaker rod shall be installed prior to application of the joint sealant.  
The bond breaker rod shall be of the type recommended by the manufacturer of the sealant 
material.  The bond breaker rod shall be installed in a manner that will produce the 
dimensions (width and depth) described on the Plans. 

5. Sealing Joints: 
(a)  Approval of Joints for Sealing:  The Department’s inspectors will examine joints prepared 

for sealing just prior to installation of the joint filler or sealer.  Joints will not be approved 
for sealing if contaminated or not adequately dry as required for bonding of sealing 
materials. 

(b) Installation of Joint Sealers and Fillers: 
General:  A representative of the joint filler and/or joint sealer manufacturer shall be on the 
job site at the beginning of the joint sealing operation to demonstrate to the Contractor and 
to the Department’s inspectors the manufacturer’s acceptable standards for installation of 
the joint sealant materials. 
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(c)  Application of Joint Sealers: 
Joint Sealers: The joint sealer shall be applied, using a mechanical injection tool approved 
by the Engineer.  Application of the joint sealer will not be permitted when the joint 
temperature is less than 4°C (40°F).  Joints shall not be sealed unless they are thoroughly 
clean and dry.  Sealers to fill the joint shall be injected into the joint and applied in a manner 
which causes it to bond to the joint face surfaces.  The surfaces of sealers requiring tooling 
shall be tooled, using an approved mechanical device to produce a slightly concave surface 
approximately 6 mm (0.25 inches) below the pavement surface.  Tooling shall be 
accomplished before a skin forms on the surface of the sealer. The use of soap or oil as a 
tooling aid will not be permitted.  Tooling will not be required if the sealer is self-leveling. 

 
(d) Bonding Failures:  Failure of the sealant to bond to sawed surfaces of the concrete joint 

will be cause for rejection and shall be at the Contractor’s expense to replace the sealant. 
6. Traffic: Traffic shall not be allowed on the fresh applied sealant until it becomes tack free. 

 
D. RATE OF PROGRESS OF JOINT AND CRACK PREPARATION 

The work required for the removal of existing joint sealant including widening and/or 
deepening of joint openings if required, and refacing of joint walls shall proceed at an 
appropriate rate of progress determined acceptable to the Engineer.  The final stages of joint 
preparation, including sandblasting of the joint faces, air pressure cleaning of joints, and 
placement of backer rod shall be limited to only that lineal footage of joint that can be 
resealed during the same workday. 

 
E. INSTALLATION OF BACKER ROD 

After the existing sealant has been removed to the required depth, the backer rod shall be 
installed at the depth recommended by the sealant manufacturer.  The backer may be 
installed by hand using a blunt tool or a roller device.  The size of the backer road for each 
joint shall be in accordance with the following table (2304.5.3). 

  

 Table 2304.5.3 
 Backer Rod Size 

Joint Width       Rod Diameter 
mm (inches)       mm (inches)      
10   (3/8) 13   (1/2) 
12   (1/2) 16   (5/8) 
16   (5/8) 19   (3/4) 
19   (3/4) 22   (7/8) 
22   (7/8) 25    (1) 
25    (1) 32   (1-1/4)  

F. SEALANT PREPARATION: 

Hot-poured sealing material shall not be heated in excess of the safe heating temperature 
recommended by the manufacturer as shown on sealant containers.  Sealant that has been 
overheated or subjected to heating for over three hours or that has remained in the applicator 
at the end of the day's operation shall be removed and disposed of.  Material may be added to 
the melter as the sealant is withdrawn during the sealing operation. 

G. SEALANT INSTALLATION: (See Standard No. ST-29) 
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1. Time of Application (New Pavement and Concrete Patches): 
 Joints shall be sealed immediately following the concrete-curing period or as soon thereafter 

as weather conditions permit.  The concrete walls of the joint shall be surface dry, and 
atmospheric and pavement temperatures shall be above 4 degrees C (40 degrees F) at the 
time of application of the sealant.  Open joints that cannot be sealed under the conditions 
specified herein shall be sealed with an approved temporary seal to prevent infiltration of 
foreign particles.  When rain interrupts sealing operations, joint shall be recleaned prior to 
installing sealant. 

2.  Time of Application:  (Existing Joints to be Resealed): 
Joints shall be sealed immediately following the sandblast cleaning of the joint walls and 
following placement of the backer rod.  The concrete walls of the joint shall be surface dry, 
and the atmospheric and pavement temperatures shall be above 4 degrees C (40 degrees F) at 
the time of application of the sealant.  Open joints ready for resealing that cannot be sealed 
under the conditions specified herein, or when rains interrupt sealing operations, shall be 
recleaned prior to installing of the sealant. 

3. Sealing Joints:  No joint sealant shall be installed until the cleaned joints have been 
inspected and approved by the City of Norman’s construction inspector.  Excess of spilled 
sealant shall be removed from the pavement by approved methods and discarded.  In no cases 
shall the sealant extend above the surface and if inadvertently so placed, shall be removed.  
When a primer is supplied by the manufacturer, it shall be applied evenly to the joint faces in 
accordance with the manufacturer’s recommendations.  The joint shall be checked frequently 
to insure that the newly installed sealant is cured to a tack-free condition within 3 hours. 

4. Final Acceptance:  In place sealant which is not completely bonded to the concrete surfaces 
of the joint walls, or develops cohesive failures within the sealant, or contains voids or 
entrapped air, or fails to set to a tack-free condition within 24 hours will be rejected.  Sealant 
may be rejected at any time prior to final acceptance of the project.  Sealant which is rejected 
shall be removed from the joint, wasted and replaced in a manner satisfactory to the City 
Engineer at no additional cost to the City 

5. Installation of sealant in vertical face of curb and top of curb:  Contractor shall use a 
polyurethane sealant in this area which meets the following specifications:  ASTM C-920, 
Type M, Grade NS, Class 25, use T.M. or Federal Specification TT-S-001543.  This 
work will be paid at the same unit price per lineal foot as the rubberized asphalt. 

H. MEASUREMENT 
Field Measurements, in lineal feet shall be made as necessary to determine the actual quantity 
placed.  The City of Norman’s construction inspector shall make the measurements.  The 
contractor may have personnel present when measurements are made if he so desires.  

I. PAYMENT 
The quantity of cleaning and sealing to be paid will be determined by the actual measurement 
of the number of lineal feet of sealed joints and cracks in place rounded off to the nearest 
lineal foot. Payment will be made at the contract unit bid prices per lineal foot for the 
cleaning and sealing item. The unit bid price shall include the cost of all labor and materials 
and the use of all equipment and tools. 
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2304.6 CURB AND GUTTER 
A. General: 
1. Curb and gutter may be placed separate of the pavement. 

2. Concrete shall be cured with white curing compound. 

B. Transverse Joints: 
1. Transverse cracking joints shall be placed at intervals equaling the spacing used for the street. 

2. Transverse construction joints on curb and gutter shall match the type of joint required for the 
type of street being constructed. 

C. Expansion Joints: 

1. Expansion joints shall be placed at all street intersection radius and at the last joint before a 
cul-de-sac. 

2. Expansion joints shall have a tiebar when the street being constructed requires a tiebar or 
keyway for a construction joint. 

D. Joint Sealing:  The joints in the gutter up to 25 mm (1") above the flow line will be sealed 
with rubberized asphalt sealer conforming to ASTM D-3405.  Vertical face of curb joints 
shall be cleaned and sealed with silicone conforming to ODOT 701.08(e) or polyurethane 
sealant conforming to ASTM C-920, Type M, Grade NS, Class 25, use T.M. 

2304.7 SIDEWALKS 
A. Sidewalk Base Preparation: 

1. When constructing sidewalks the concrete shall be laid on a firm, smooth surface at an 
average depth below finish grade equal to the thickness of the sidewalk.   

2. All soft and yielding or other unsuitable materials shall be removed and replaced with 
suitable material before construction of the sidewalk. 

3. The sidewalk shall be constructed on 50 mm (2”) of compacted sand. If an area consists of 
native sand, then no additional sand will be required. 

4. All sidewalks shall consist of concrete (ODOT Class A, 6 sack, 3000 psi, water/cement ratio 
of 0.48, 1” to 3” Slump). 

5. There shall be an initial inspection of forms and a final inspection upon completion. 

B. Finish and Joints: 
1. Sidewalks shall have a non-slip broomed surface. 

2. Expansion joints shall be placed at all intersections with curbs. 

3. Transverse cracking joints will normally be tooled or sawed into the finished sidewalk to a 
depth of 25 mm (1"). 

4. Transverse cracking joints shall be placed at intervals not to exceed every 1.5 m (5').   

5. The cross slope shall be 2% or less at all locations. 

6. Edge all outside edges of walk and all joints with 6 mm (0.25”) radius edging tool. 

 
 2300 - 10 



 

7. Form construction joints around all abutting structures and appurtenances such as manhole, 
utility poles, hatches and fire hydrants. Install 12.5 mm  (0.5”) thick  premolded expansion 
joint filler in construction joints.  Expansion joint material shall extend for the full depth of 
the walk. 

8. When connecting a new sidewalk to an existing 100 mm (4”) sidewalk, excavate an 
additional 50 mm (2”) below the existing sidewalk and place a 150 mm (6”) thickened edge. 

9. At the beginning and the end of the days pour and at a construction joint, a 150 mm (6”) 
thickened edge is required with either (2) #3 x 300 mm(12”) rebar or a 2” x 50 mm(2”) 
keyway. 

10. Sidewalk and driveways are to be backfilled and compacted immediately after forms are 
removed. 

11. Curing Concrete:  Exposed surfaces of concrete shall be protected by accepted methods from 
premature drying for a period of at least seven (7) days.  Curing compounds, when accepted 
by the Engineer, shall be applied according to the manufacturer’s recommendations and shall 
not be used on any surface against which additional concrete is to be bonded, nor on surfaces 
which will be painted.  In dry, hot weather, forms shall be removed as early as practicable 
and curing started immediately.  The Engineer may require the frequent wetting of the 
concrete and the use of means to protect it from the direct rays of the sun. 

12. Expansion joints shall be placed at curbs, driveways, or abutting structures. All expansion 
joints shall be constructed with a 150 mm (6”) thickened edge and 9 mm (3/8”) diameter 
smooth dowels at 600 mm (24”) spacing as shown on drawing Standard No. ST-14.  
Expansion joints shall be required at intervals of  15 m (50 feet). 

13. Upon completion of the work and before the final inspection, the site shall be clean of any 
work surplus, discarded material, temporary structures, and debris of any kind. 

2304.8 STRIPING: 
A. Thermoplastic:  Hot applied thermoplastic traffic stripe shall meet the requirements of 

ODOT 711.01(a) and shall be applied in accordance with ODOT 855.04. 

B. Paint:  Traffic stripe paint shall conform to ODOT 711.05 (Type I) or 711.06 (Type III) and 
be applied in accordance with ODOT 854. 

2304.9 STORM SEWER 
A. Storm Sewer Pipe Permitted: 

          AASHTO  ASTM 
  Description        Specification Specification 

1. Reinforced Concrete Culvert, Storm Drain 
and Sewer Pipe          M170   C76 

2. Reinforced Concrete Arch Culvert, Storm  
 Drain, and Sewer Pipe         M206   C506 

3. Reinforced Concrete Elliptical Culvert, 
 Storm Drain, and Sewer Pipe       M207   C507 

4. Reinforced Concrete Low-Head Pressure Pipe   M242   C361 
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5. Metallic (Zinc or Aluminum) Coated, Corrugated 
 Steel Culverts and Underdrains      M36 

6. Corrugated Aluminum Alloy Culverts and 
 Underdrain           M196 

B. Concrete Storm Sewer Pipe Joint Seals:   

1. For zero internal head storm applications use AASHTO M170, M206, or M207 concrete 
products with Omni-Flex seals or butyl rope (Ram-neck), installed according to the 
manufacturer's recommended external joint openings.  Use manufacturer's gap sheet.   

2. For concrete storm sewers with low internal head [up to 9 m (30')], use AASHTO M242 
concrete products with ASTM C443 confined O-ring or Forsheda gaskets. 

C. Concrete Curb Inlet:  Concrete curb inlet, used in lieu of cast iron curb inlet, shall be in 
accordance with ODOT Standard SSCD-1-15.  

D. Removal of Water:  All dewatering shall be incidental to other items of work and shall be 
provided at no cost to the City. 

E. Testing: 

1. Paved areas:  One density test (AASHTO T-238) per street crossing 

2. Non-paved areas:  One density test per 95 m (300 lineal feet) of trench in the haunching for 
all pipe except concrete. 

2304.10 ASPHALT PAVING 
A. Tack Coat: 

1. A tack coat shall be required between lifts of asphalt. 

2. The face of the gutter on the concrete curb and gutter shall have a tack coat before asphalt is 
placed on the subgrade.   

B. Asphalt Testing: 

1. Target density of asphalt pavement will be 94% of maximum theoretical as determined by 
AASHTO T 209, with the acceptable range being 92% to 97%.  Densities of 91.99% to 
88.10% shall be subject to a penalty as described on table 3 below and in Section 411.04 of 
the latest edition of the Oklahoma Department of Transportation “Standard Specifications for 
Highway Construction”.  The penalties shall be paid to the City of Norman for future 
pavement maintenance costs and shall be paid before final acceptance of the development by 
City Council.  The penalty shall be based on the documented original contract price of the 
asphalt pavement between the contractor and developer.  The City Engineer shall calculate 
the penalty to be paid.  Densities above 97% and below 88.1% shall be considered 
unacceptable and shall be, as determined by the City Engineer, either removed and replaced 
by the contractor at no cost to the developer or left in place with a 100% penalty being paid to 
the City of Norman. 
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2. If the No. 200 sieve mixture or percent AC soluble in solvent of the constructed asphalt 
pavement does not meet the approved job mix formula then a penalty shall be paid to the City 
of Norman.  The penalties shall be calculated using the following tables.  If the above test 
results fall in the unacceptable range, the asphalt pavement will be, as determined by the City 
Engineer, either removed and replaced or left in-place with a 100% penalty being paid to the 
City of Norman.  The penalty shall be as stated in Paragraph 1 above. 

Table 1 
Percent AC Soluble in Solvent 

+-% Deviation beyond tolerance based on job 
mix formula 

% of contract price to be paid contractor 

     0.01 - 0.14      94.00 
     0.15 – 0.24      93.00 
     0.25 - 0.34      92.00 
     0.35 - 0.44      91.00 
     0.45 - 0.54      90.00 
Greater than 0.54      Unacceptable 
  

Table 2 
NO. 200 Sieve Mixture 

+-% Deviation beyond tolerance based on job mix 
formula 

% of contract price to be paid contractor 

     0.01 - 0.14      98.00 
     0.15 – 0.24      95.00 
     0.25 - 0.34      91.00 
     0.35 - 0.44      87.00 
     0.45 - 0.54      83.00 
     0.55 - 0.64      78.00 
     0.65 - 0.74      72.00 
     0.75 - 0.84      66.00 
     0.85 - 0.94      60.00 
     0.95 - 1.04      53.00 
Greater than 1.04 Unacceptable 

 

3. A minimum of three (3) roadway cores are to be taken per days run, up to 794 metric tons 
(875 tons).  For tonnage less than 658 metric tons (725 tons), the contractor must submit a 
written request to cut less than three (3) cores before cutting cores. 

4. All core densities below 92% and above 96% shall be re-cored within one (1) meter (three (3) 
feet) of the failing core.  Only one re-core of the original core locations shall be allowed.  The 
City’s construction inspector shall observe the re-cores.  If the re-cores densities fail, the 
contractor will be penalized per section 2304.10 B 1.  Re-rolling asphalt will not be allowed 
once the asphalt temperature falls below 82.2° C (180° F). 

5. The thickness of asphalt cores shall be measured according to ASTM D 3549-93a. 
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6. The penalty for the asphalt density test, AC content test and No. 200 sieve mixture test, shall 
be assessed only on the test failure that produces the greatest penalty. 

NOTE:  A minimum of 3 core densities will be required per type of mix per project.  
EXAMPLE: 
               Required Tests 
 Project Length    245 m  (800’)   3 Full Depth Cores 
 Width of Asphalt   7.3 m    (24’)   * 3 “ S3” mix cores density 
 Type “S3” Asphalt   430 t     (470 Ton)  * 3 “ S4 & S5” mix cores density 
 Type “S4 & S5” Asphalt  215 t     (235 Ton)  1 “S3” extraction & gradation 
            1 “S4 & S5” extraction & gradation 
            2 Rice Tests “S3” & “S4 & S5” 
* NOTE: Each lift of asphalt is to be cored before placement of the next lift. 

Acceptance and pay adjustments will be based on test by the City of Norman and in accordance 
with the following schedule: 

Table 3 
Target density of asphalt pavement 

 

Average Lot Density  
% of Maximum Theoretical Density 

(ALD) 

 Pay Adjustment Factor  
(PAF) 

Above 97 Unacceptable * 
92 – 97 1.00 
91 – 92 1.00-(0.07)(92-ALD) 

88.1 – 91 0.93-(0.15)(91-ALD) 
Below 88.1 Unacceptable * 

  
Adjustment Payment = PAF x Contract Unit Price 

 

* Unless otherwise directed by the Engineer, products testing in this range are unacceptable and 
shall be removed and replaced at no additional cost to the City of Norman. 

C. Header Curb: 
1. Asphalt streets with temporary end-of-pavement sections shall be completed with either a 

6” wide by 12” deep concrete header curb, or the asphalt pavement shall be extended 10-
feet beyond the design pavement section.  When extending the asphalt pavement, the 
asphalt shall be saw cut and a butt joint used. 

END OF SECTION 2300 
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SECTION 2400 WATER LINES 
 

2401 GENERAL REQUIREMENTS 

2401.1 SCOPE   
This specification is to govern the furnishing of all materials, labor, equipment, tools, 
superintendence, and other services necessary to construct water mains, complete with 
appurtenances including extensions and relocations at the locations shown on the plans or 
specified  This section governs materials for water mains having a diameter of 50 mm (2")  
through 1600 mm (64"). 

2401.2 ABBREVIATIONS:  
Wherever the words, forms, or phrases herein defined or pronouns used in their stead occur in 
these specifications, in the contract or in the Advertisement of any document or instrument herein 
contemplated or to which these specifications apply, the intent and mean shall be interpreted as 
defined in Sections 1008 and 1009. 

2401.3 CODES, SPECIFICATIONS, AND STANDARDS  
Codes, specifications, and standards referred to by title or number shall form a part of this 
specification to the extent required by the references thereto.  Latest revisions shall apply in all 
cases.  Specific reference standards include: 

Title 252. Oklahoma Administrative Code, Chapter 626, Public Water Supply Construction 
Standards, ODEQ  
Water Supply Operations, Volume 3, AWWA 
Backflow and Cross-Connection Manual, AWWA 
Code of Ordinances, City of Norman 

2401.4 QUALITY ASSURANCE 
A. The Contractor shall test and disinfect water mains as specified in Section 2403.9. 

2401.5 SUBMITTALS 
A. Submittals shall be as specified in the General Conditions. 

B. Submit the following: 

1. Manufacturer's Certificate of Compliance certifying compliance with the applicable 
specifications and standards. 

2. Certified copies of test reports of factory tests required by the applicable standards. 

3. Shop drawings with performance data, physical characteristics, and dimensional layouts for 
piping, fittings, valves, hydrants, and precast concrete units. 
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2402 PRODUCTS 

2402.1 PIPE AND FITTINGS 
A. Ductile-Iron Pipe:   
1. Pipe 
a. Ductile iron pipe shall meet the requirements of ANSI A21.51/AWWA C151.  Design and 

manufacture pipe for a working pressure of 1.0 MPa (150 psi) plus 0.7 MPa  (100 psi) 
surge and a safety factor of 2.  Minimum pressure class shall be as follows: 

Pressure 
Size Range         Class 
300 mm (12") and smaller       350 
350 mm (14") through 600 mm (24")    250 
750 mm (30") and larger       150 

b. Pipe joints shall be push-on type.  Joints shall meet the requirements of ANSI 
A21.11/AWWA C111. 

c. Each length of pipe shall be marked with pipe class, casting period, manufacturer's name or 
trademark, and year of manufacturer.  Marking shall meet the requirements of ANSI 
A21.51/AWWA C151. 

2. Fittings and Glands 
a. Fittings and glands shall be ductile iron or gray iron.  Fittings for standard size fittings shall 

meet the requirements of ANSI A21.11/AWWA C110.  Compact or short body fittings 75 
mm (3") through 400 mm (16") shall meet the requirements of ANSI A21.53/AWWA 
C153.  Design and manufacture fittings for a pressure rating compatible with pipe used. 

b. Fitting joints shall be mechanical joints or restrained push-on joints.  Joints shall meet the 
requirements of ANSI A21.11/AWWA C111.  Thrust block mechanical joints as indicated 
on the drawings and specified in this Section. Restrained joints may be used instead of 
mechanical joints and thrust blocking.  Restrained joints shall be Lok-Ring, Lok-Fast, Lok-
Tyte, Megalug, or equal.  Pipe connecting to restrained joint fittings shall also have 
restrained joints as indicated on the drawings and specified in this Section. 

c. Mark each fitting.  Marking shall meet the requirements of ANSI A21.10/AWWA C110. 

d. Accepted manufacturers of ductile iron pipe include:  U.S. Pipe and Foundry, American 
Cast Iron Pipe Co., and Griffin Pipe Company. 

e. All ductile iron pipe fittings and glands located in corrosive soil as determined by the City 
Engineer’s “Corrosive Soil Map” shall be factory applied fusion bonded epoxy coated 
(interior and exterior) which meets AWWA C-116.  The epoxy coating shall be installed 
per the coating manufacturers specifications.  A Certificate of Compliance shall be required 
from the coating manufacturer stating that the coating meets all requirements mentioned 
herein.  Holiday testing shall be required per ASTM G 62.  The epoxy coating and the 
factory that applies the coating shall be approved by the City of Norman.  The fitting shall 
have no cement lining prior to epoxy coating.  
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3. Adapters 
a. Adapters from ductile iron water mains to flange joint valves or fittings shall be gray iron 

or ductile iron.  Adapters shall meet the requirements of ANSI A21.10/AWWA C110, or 
ANSI A21.53/AWWA C153.  Design and manufacture adapters for a pressure rating 
compatible with pipe used. 

b. Adapter ends connecting to ductile iron water mains shall have plain ends, push-on joints, 
mechanical joints, or restrained push-on joints.  Adapters with plain ends, push-on joints, or 
mechanical joints may be used where restrained joints are not required.  Adapters shall 
have restrained push-on joints where restrained joint piping is required as indicated on the 
drawings and specified in this Section.  Mechanical joints and push-on joints shall meet the 
requirements of ANSI A21.11/AWWA C111.  Restrained joints shall be Lok-Ring, Lok-
Fast, Lok-Tyte, Megalug, or equal. 

c. Adapter ends connecting to flange joint valves or fittings shall have joints complying with 
the specifications for the applicable valves or fittings. 

4. Lining and Coating:  Line the inside surfaces of all pipe, fittings, and adapters with double 
cement mortar lining and bituminous seal coat.  Cement mortar lining and bituminous seal 
coat shall meet the requirements of ANSI A21.4/AWWA C104.  Coat the outside surfaces 
of all pipe, fittings, and adapters with bituminous coating.  Outside coating shall meet the 
requirements of ANSI A21.51/AWWA C151. 

5. Gaskets:  Gaskets for mechanical joints and push-on joints shall meet the requirements of 
ANSI A21.11/AWWA C111. 

6. Nuts and Bolts:   
a. Nuts and bolts for mechanical joints shall be high strength, heat treated, cast iron.  Nuts 

shall be hexagon nuts.  Bolts shall be tee head bolts.  Nuts and bolts shall meet the 
requirements of ANSI A21.11/AWWA C111 

b. Nuts and bolts for restrained push-on joints shall meet the requirements of the joint 
manufacturer. 

c. All nuts and bolts with hexagon heads located in corrosive soil as determined by the City 
Engineer’s “Corrosive Soil Map” shall be stainless steel which meets ASTM F 593-95 
(bolts) and F-594-91 (nuts).  All nuts and bolts with heads other than hexagon located in 
corrosive soil shall be stainless steel which meets ASTM A276. 

7. Tapping Sleeves:  Tapping sleeves shall be standard mechanical joint type for iron pipe and 
shall comply with all applicable requirements of ANSI A21.10/AWWA C110 for iron 
fittings.  Tapping sleeves shall be furnished with a flanged outlet conforming in dimensions 
and drilling to ANSI B16.1, Class 125.  Tapping sleeves shall be fully wrapped with 8 mil 
polyethylene or be stainless steel full circle with stainless steel flange and bolts. 
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8. Polyethylene Encasement  
a. Polyethylene tube wrap shall be furnished when called for in the Bid Schedule and at 

locations shown on the Drawings.  It shall be made from virgin polyethylene resin in 
accordance with ASTM Specification D1248.  Thickness shall not be less than 8 mils 
(.008").  The material shall be chemically inert and moisture resistant to form an effective 
seal against penetration by water or vapor.  Tensile strength shall be 12.4 MPa (1800 psi) 
with elongation of 500 percent.  The material shall be Polyetube, as manufactured by 
Polyetube Corporation, Birmingham, Alabama, or equal.  The tube shall be of such length 
that a one foot overlap is provided at each joint in the pipe.  Minimum flattened 
polyethylene tube widths for use with specific pipe sizes and joint types: 

Nominal Push-On Joint Flat  Mechanical Joint Flat 
Pipe Sizes     Tube Width      Tube Width         

mm inch mm inch mm inch 
100 4 350 14 400 16 
150 6 425 17 500 20 
200 8 525 21 600 24 
250 10 625 25 675 27 
300 12 725 29 750 30 
350 14 825 33 850 34 
400 16 925 37 925 37 
450 18 1025 41 1025 41 
500 20 1125 45 1125 45 
600 24 1325 53 1325 53 

9. Tape of polyethylene tube shall be plastic-backed adhesive tape, Polykan #900 or 
Scotchrap #50 or equal, 50 mm (2") in width.  

B. Polyvinyl Chloride Pipe (PVC) 
1. Pipe 
a. Polyvinyl chloride pipe shall meet the requirements of AWWA C900,  pressure class 150, 

for pipe sizes up to and including 300 mm (12”) diameter and AWWA C905, pressure 
rating of 1.14 Mpa (165 PSI), for pipe sizes of 350 mm (14”) diameter and larger. 

b. Polyvinyl chloride pipe shall have ductile-iron-pipe-equivalent outside diameter. 
c. Pipe joints shall be push-on type,  meeting the requirements of AWWA C900 or C905. 
d. Mark each length of pipe in accordance with AWWA C900 or C905. 

2. Fittings and Glands 
a. Fittings and glands shall be gray iron or ductile iron.  Fittings shall meet the requirements 

of ANSI A21.10/AWWA C110 or ANSI A21.53/AWWA C153.  Design and manufacture 
fittings for a pressure rating compatible with that of the pipe. 

b. Fitting joints shall be mechanical joints, push-on, or flanged.  Mechanical joints shall meet 
the requirements of ANSI A21.11/AWWA C111. 

c. Mark each fitting.  Marking shall meet the requirements of ANSI A21.10/AWWA C110. 

d. All ductile iron pipe fittings and glands located in corrosive soil as determined by City 
Engineer’s “Corrosive Soil Map”, shall be factory applied fusion bonded epoxy coated 
which meets AWWA C-550. 
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3. Adapters 
a. Adapters from polyvinyl chloride water mains to victaulic or flange joint valves or fittings 

shall be gray iron or ductile iron.  Adapters shall meet the requirements of ANSI 
A21.10/AWWA C110.  Design and manufacture adapters for a pressure rating compatible 
with that of the pipe. 

b. Midco restraints, or approved equal, shall be used for all sizes which are available.  
Megalugs shall be used when Midco is not available and shall be fusion bonded epoxy 
coated per AWWA C-550. 

c. Adapter ends connecting to polyvinyl chloride water mains shall have plain ends or 
mechanical joints.  Mechanical joints shall meet the requirements of ANSI A21.11/AWWA 
C111. 

d. Adapter ends connecting to victaulic or flange joint valves or fittings shall have joints 
complying with the specifications for the applicable valves or fittings. 

4. Gaskets: 

a. Gaskets for polyvinyl chloride push-on joints shall meet the requirements of AWWA C900. 

b. Gaskets for mechanical joints shall meet the requirements of ANSI A21.11/AWWA C111. 

5. Nuts and Bolts:  All nuts and bolts with hexagon heads located in corrosive soil as 
determined by the City Engineer’s “Corrosive Soil Map” shall be stainless steel which 
meets ASTM F-593-95 (bolts) and F-594-91 (nuts). All nuts and bolts with heads other 
than hexagon located in corrosive soil shall be stainless steel which meets ASTM A276. 

C. Pipe and Fittings Smaller than 3-Inch 
1. Pipe:  Pipe shall be copper tubing, Type K, Class 1, conforming to ASTM B88.  Tubing 

shall be suitable for soldering, flaring, or use with compression-type fittings. 

2. Fittings and Couplings:   
a. Fittings shall be brass conforming to ASTM B62 (Table 1) or ASTM B584.  Brass shall 

have a tensile strength of not less than 206.8 MPa (30,000 psi) when tested according to 
ASTM B208.  Fittings shall be designed for 1.38 MPa (200 psi) working pressure. 

b. All castings shall be smooth, free from burrs, scales, sand holes and defects of every nature 
which would make them unfit for the use for which they are intended. 

c. Nuts shall be smooth cast and shall have symmetrical hexagonal wrench flats. 

d. Flare-joint fittings shall be smooth cast.  Seating surfaces for metal-to-metal seal shall be 
machined to proper taper or curve, free from any pits or protrusions. 

e. Solder-joint fittings shall be smooth cast.  Inside surfaces of solder-joint ends shall be 
machined smooth to proper inside diameter. 

f. All thread fittings, of all types, shall have N.P.T. threads, and male threaded ends shall be 
protected in shipment by a plastic coating or other equally satisfactory means. 

g. Compression tube fittings shall have a Buna-N beveled gasket or equal. 
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3. Stops and Cocks: 
a. Stops and cocks shall be brass conforming to ASTM B62 (Table 1) and shall be full size 

throughout the size specified. 
b. Seating surfaces of the ground key type shall be tapered and shall be accurately fitted 

together by turning the key and reaming the body.  Seating surfaces shall be lapped 
together using suitable abrasives to insure accurate fit.  The large end to the tapered surface 
of the key shall be reduced in diameter for a distance that shall bring the largest end of the 
seating surface of the key into the largest diameter of the seating surface of the body, and 
the taper seat in the body shall be relieved on the small end, so that the small end of the key 
may extend through, to prevent wearing of a shoulder and to facilitate proper seating of the 
key.  The stem end of the key, key nut and washer shall be so designed that if the key nut is 
tightened to the failure point, the stem of the key shall not fracture.  The nut and the stem 
shall withstand a torque on the nut of at least three times the necessary effort to properly 
seat the key without failure in any manner. 

c. The ball stop shall have a full-size round-way opening with straight-through flow, Teflon 
coated bronze ball with a minimum of .5 mil thickness coating.  The stop must be so 
constructed that it may be disassembled and the ball removed without special tools. 

d. Plug type stop shall have full size round way opening with straight-through flow.  Seating 
surfaces shall be brass (or Teflon coated brass) to rubber O-rings, providing positive 
pressure seal without mechanical means. The stop must be so constructed that the plug may 
be removed without special tools. Material for rubber 0-rings should conform to 
requirements of ASTM D 450 (test method shall be Rubber O-Rings, ASTM D 1414. 

e. Inlet and outlet threads, of the types specified, shall conform to the applicable tables of 
AWWA C300, and inlet threads shall be protected in shipment by a plastic coating or other 
equally satisfactory means.  If used, coupling nuts shall have a bearing skirt machined to fit 
the outside diameter of the pipe for a length at least equal to the outside of the pipe. 

f. Corporation stops shall be so designed as to rotate about the axis of the flow passageway 
within a circle of rotation small enough to properly clear the inside of any standard tapping 
machine of appropriate size. 

D. High density polyethylene pipe (HDPE) 
1. Pipe: 
a. High density polyethylene pipe (HDPE) shall meet the requirements of AWWA C-906, 

SDR-11. 
b. High density polyethylene pipe (HDPE) shall have ductile iron pipe equivalent outside 

diameter. 
c. Pipe joints shall be by thermal butt-fusion, flange assemblies, or mechanical methods as 

may be recommended by the pipe supplier. Polyethylene piping shall not be joined by 
solvent methods, adhesives, or threaded-type connections. 

d. Mark each pipe in accordance with AWWA C-906. 
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2. Fittings: 
a. Fittings shall be only those intended to be joined with polyethylene piping by thermal heat 

fusion. 
b. Polyethylene fusion fittings may include one of more ports for effecting a mechanical 

connection, such as by compression or flange, to other piping. 
c. Polyethylene fittings may be molded, thermoformed from pipe sections, or fabricated by 

heat fusion joining polyethylene components prepared from pipe, molded fittings, 
thermoformed pipe, or polyethylene sheet or block. 

d. Molded fittings shall meet the requirements of ASTM D2683 for socket-type fittings, or 
ASTM D3261 for butt-type fittings. 

2402.2 VALVES 
All valves and valve appurtenances located in corrosive soil as determined by the City 
Engineer’s “Corrosive Soil Map” shall be factory applied fusion bonded epoxy coated 
which meets AWWA C-550 and bolts shall meet ASTM F-593-95 and nuts ASTM F-594-
91. 

A. Gate Valves:  Buried gate valves shall be iron body, non-rising stem resilient seat gate 
valves.  Valves shall meet the requirements of AWWA C509, shall be fusion bonded epoxy 
coated per AWWA C-550 and shall have mechanical joint, push-on, or flanged ends.  
Valve opening direction shall be consistent with operation of existing valves in the 
waterworks in which the valves are installed, unless otherwise directed by the Engineer.  
The following manufacturers will be permitted:  Mueller Company, U.S. Pipe Company, 
American Pipe Company.  All body bolts to be stainless steel. 

B. Butterfly Valves:   
1. Butterfly valves shall be of the tight-closing, rubber-seat type, shall have a rated pressure of 

1.4 MPa (200 psig). and shall be bubble-tight at this pressure with flow in either direction.  
Valves and operators shall meet the requirements of ANSI A21.11/AWWA C504 for 
"Rubber-Seated Butterfly Valves."  The following manufacturers are permitted: Milliken 
Company, Henry Pratt Company, and Mueller Company. 

2. Buried butterfly valves shall have mechanical joints, push-on, or flanged.  Mechanical 
joints shall meet the requirements of ANSI A21.11/AWWA C111.  Butterfly valves 
installed above ground or in structures shall have flange joints as specified in AWWA 
C504.  Nuts, bolts, and gaskets for flange joints shall meet the requirements of ANSI 
A21.10/C110.  Nuts and bolts located in corrosive soil as determined by the City 
Engineer’s “Corrosive Soil Map” shall be stainless steel which meet ASTM F 594-91 and 
ASTM F 593-95 respectively.  Gaskets shall be full face and shall be red rubber, or equal. 

3. Each buried butterfly valve shall have a manual operator and a 2-inch operating nut.  Valve 
opening direction shall be consistent with operation of existing valves in the waterworks in 
which the valves are installed, unless otherwise directed by the Engineer. 

4. Each butterfly valve installed above ground or in a structure shall have a manual operator 
and handwheel. 

C. Pressure-Reducing Valves:  Pressure-reducing valves shall be designed to provide tight 
shutoff under conditions of no flow and shall not "hunt" under ordinary flow conditions.  
Pressure-reducing valves shall be suitable for operation under the pressure and flow 
conditions as shown on the plans. 
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D. Combination Air Valves:  Combination air-release and vacuum-relief valves shall be 
installed at the locations indicated on the plans.  Each valve assembly shall be installed 
complete with appropriate piping and valves as shown on the plans.  All piping and 
isolation valves shall be brass except for the air outlet from the valve which shall be brass 
or copper tubing.  The following valves, or equal, shall be used: Cla-Val, Valmatic, or 
Crispin. 

E. Tapping Valves:  Tapping valves shall be 1.4 MPa (200 psi), iron body, resilient-seated 
gate valves with nonrising stems conforming with all applicable requirements of 
ANSI/AWWA C500 and C509, except that the outlet end shall be standard mechanical 
joint end conforming to ANSI A21.11/AWWA C111 and the inlet end shall have an inlet 
flange conforming to ANSI B16.1 for cast iron flanges, Class 125. 

F. Check Valves:   
1. Swing check valves 75 mm (3") and larger shall conform to and be tested in accordance 

with the AWWA Standard for Swing-Check Valves for Ordinary Water Works Service, 
AWWA C508.  They shall be horizontally mounted, single disc, swing type with a full 
diameter passage providing minimum pressure loss.  Valves shall be non-slamming with an 
outside lever and weight or a spring loaded lever.  Disc faces and seat rings shall be bronze. 
 Ends shall fit the pipe or fitting to which attached (push-on, mechanical, bell and spigot, or 
flanged).  The following makes will be permitted:  Crane, Darling, Mueller, or equal.   

2. Check valves 63 mm (2.5") in size and smaller shall conform to the requirements of Federal 
Specification WW-V-51a for Class "A" 125 Pound Bronze Check Valves (for land use), 
Type IV. 

G. Valve Appurtenances: 
1. Valve Ends:   
a. Valve ends of the mechanical joint type shall conform to ANSI A21.11/AWWA C111.  

b. The end flanges of flanged valves shall conform in dimensions and drilling to ANSI B16.1 
for cast-iron flanges and flanged fittings, Class 125.  The laying lengths of the flanged 
valves shall conform to the dimensions of ANSI B16.10. 

2. Valve Operation: 
a. Gate valves shall be equipped with a 50 mm (2") square wrench nut and the direction of 

rotation to open the valve shall be to the left (counterclockwise) unless otherwise noted in 
the Special Conditions. 

b. Operators for non-buried service butterfly valves shall be of the enclosed gear-type 
furnished with a handwheel and 50 mm (2") operating nut.  Operators for buried service 
shall be equipped with mechanical stop-limiting devices to prevent over travel of the disc in 
the open and closed positions. 

c. Valve position indicators shall be furnished for buried butterfly valves.  The valve indicator 
shall be hermetically sealed for installation inside a cast-iron valve box and shall show 
valve-disc position, direction of rotation, and number of turns from full-open to full-close. 

3. Extension Stems:  When the distance from the top of the valve cover to the valve operating 
nut exceeds 0.9 m (3'), each buried valve shall be provided with an extension stem and 50 
mm (2") operating nut to conform with the Standard Drawings. 

H. Curb Stops:  Buried valves 50 mm (2") and smaller shall be curb stops.  Curb stops shall 
meet the applicable requirements of AWWA C800, ASTM B-62 for 85-5-5-5 composition 
bronze, and USAS B2.1.  Curb stops shall be Mueller H-10283 or equal. 
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2402.3 VALVE BOXES 
A. Valve boxes for  butterfly valves and gate valves shall be cast iron.  Valve boxes shall be 

two piece or three piece type.  Each two piece box shall be complete with bottom section, 
top section, and cover.  Each three piece box shall be complete with base, center section, 
top section, and cover.  Valve boxes shall be extension type with slide or screw type 
adjustment.  Each base and bottom section shall be the proper size for the valve served.  
Each valve box assembly shall be the proper length for the valve served.  The minimum 
thickness of metal shall be 4.8 mm (3/16").  Cast the word "WATER" in each valve box 
cover. 

B. Valve boxes for curb stops shall be cast iron.  Curb boxes shall be extension type.  Each 
curb box shall be complete with foot piece, curb box, and lid. 

2402.4 FIRE HYDRANTS 
A. General:  Fire hydrants shall be dry barrel, standard compression, two-piece standpipe, 

break-away design conforming to AWWA C502 and shall comply with the following: 

1. Two 63.5 mm (2½") hose nozzles and one 114 mm (4½") steamer nozzle, 133 mm (5¼") 
minimum mechanical valve opening left and a 150 mm (6") inlet connection. 

2. Hydrants shall be equipped with two drainholes and provided with an automatic and 
positively operating noncorrodible drain or dip valve so as to drain the hydrant completely 
when the main valve is shut. 

3. Harnessing lugs shall be furnished with the hydrants. 

4. Hydrant models permitted are Mueller A423, American Darling B62B or B84B, and U.S. 
Pipe Metropolitan 250 or 250 M-94. 

5. Hydrants shall be painted red. 

6. All fire hydrants located in corrosive soil as determined by the City Engineer’s “Corrosive 
Soil Map”, below ground level, shall have hexagon head stainless steel nuts and bolts 
which meet ASTM F-593-95 (bolts) and F-594-91 (nuts). All nuts and bolts with heads 
other than hexagon located in corrosive soil shall be stainless steel which meets ASTM 
A276.  The fire hydrant shoe shall be fusion-bonded epoxy coated and lined which meets 
AWWA C-550. 

B. Nut Dimensions:  Operating stem and nozzle cap nuts shall be 3.8 cm (1½") point to flat 
pentagon. 

C. Nozzle Threads and Caps:  Hydrant nozzles shall meet NFPA standard thread 
requirements.  All nozzle caps shall be equipped with chains attached to the hydrants and 
shall be furnished with long life rubber gaskets meeting rubber products in automotive 
application, ASTM D2000 requirements. 

D. Bury Depth:  The bury length of hydrant barrel shall be 1.2 m (4') finish grade to the invert 
of the connecting pipe.  Extensions may be used to accommodate pipe at greater depth. 

2402.5 VALVE VAULTS 
A. Air release, meter, and pressure-reducing valve vaults shall be precast concrete conforming 

to ASTM C478.  Access lid castings shall be as shown on the Standard Drawings. 

B. Vaults which, by their special nature, must be cast in place shall conform to the plans and 
specifications in Section 2201. 
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2402.6 BEDDING MATERIAL 
A. Pipe Embedment:  Embedment for pipe shall be in accordance with these specifications 

and  Standard Drawing W 01. 

B. Flowable Fill shall be a sand-cement slurry consisting of 134.7 kg (2,970 lbs) of sand, 45.4 
kg (100 lbs) of cement, and approximately 207.7 kg (458 lbs) of water per cubic yard.  The 
slurry will be mixed to a pourable soupy mix in a ready mix truck.  When the flowable fill 
is to be a Quick-Set flowable fill, the cement shall be replaced with a rapid set cement and 
the slurry shall have a strength of 0.45 MPg to 0.53 MPg (65 to 75 psi) in 1 to 1.5 hours.  

2402.7 CONCRETE 
Cast-in-Place concrete used for thrust blocks, encasements, and structures shall conform to the 
requirements of Section 2201. 

2402.8 CONDUIT PIPE 
Conduit (casing) pipe shall be used where required at railroad or highway crossings.  The conduit 
pipe shall be in accordance with Section 2202 and meet the requirements of the railroad or 
highway authority with regard to type of material, wall thickness, and coating.  No conduit will 
be installed without the approval of the involved highway or railroad authority. 

2402.9 TRACER WIRE AND WEATHERHEAD  
Tracer wire (one #12 shall be placed on top of PVC pipe), a weatherhead, and 5F galvanic anodes 
spaced at 500' intervals  shall be provided as shown on Standard No. W11. 

2403 CONSTRUCTION DETAILS 

2403.1 GRADING AND EXCAVATION 
A. Scope:  Excavation and trenching work shall include the necessary clearing, grubbing, and 

preparation of the site; removal and disposal of all debris; excavation and trenching as 
required; the handling, storage, transportation, and disposal of all excavated material; all 
necessary sheeting, shoring, and protection work; preparation of subgrades; pumping and 
dewatering as necessary or required; protection of adjacent property; and other appurtenant 
work. 

B. General: 

1. Excavation and trenching work shall be performed in a safe and proper manner according 
to OSHA regulations and suitable precautions being taken against all hazards. 

2. The Contractor shall explore and expose any and all obstructions in advance of excavation 
so that minor changes in grade and alignment may be made. 

3. In paralleling present water and gas mains, the Contractor shall protect all service 
connections and shall arrange to furnish service to the consumers with minimum 
interruption. 

4. All excavated material shall be piled in a manner that will not endanger the work and that 
will avoid obstructing sidewalks and driveways.  Gutters shall be kept clear or other 
satisfactory provisions made for street drainage. 
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C. Classification of Excavated Material:  No classification of excavated materials will be 
made.  Excavation and trenching work shall include the removal and subsequent handling 
of all materials excavated or otherwise removed in performance of the contract work, 
regardless of the type, character, composition, or condition thereof. 

D. Blasting:  Blasting is not permitted. 
E. Unauthorized Excavation:  Any part of the trench excavated below grade shall be 

corrected with material accepted by the Engineer, placed and compacted by the Contractor. 
F. Removal of Water: 
1. The Contractor shall provide and maintain adequate dewatering equipment to remove and 

dispose of all surface and groundwater entering excavations, trenches, or other parts of the 
work.  Each excavation shall be kept dry during subgrade preparation and continually 
thereafter until the structure to be built, or the pipe to be installed therein, is completed to 
the extent that no damage from hydrostatic pressure, flotation, or other cause will result.  

2. All excavations for concrete structures or trenches which extend down to or below static 
groundwater elevations shall be dewatered by lowering and maintaining the groundwater 
surface beneath such excavations a distance of not less than 300 mm (12")  below the 
bottom of the excavation. 

3. Surface water shall be diverted or otherwise prevented from entering excavated areas or 
trenches to the greatest extent practicable without causing damage to adjacent property. 

4. The Contractor is responsible for the condition of any pipe or conduit which he may use for 
drainage purposes, and all such pipes or conduits shall be left clean and free of sediment. 

5. All dewatering shall be incidental to other items of work and shall be provided at no cost to 
the City. 

G. Sheeting and Shoring:  Except where banks are cut back on a stable slope, excavation for 
structures and trenches shall be properly and substantially sheeted, braced, or shored per 
OSHA requirements as necessary to prevent caving or sliding, to provide protection for 
workmen and the work, and to provide protection for existing structures and facilities.  
Sheeting, bracing, and shoring shall be designed and built to withstand all loads that might 
be caused by earth movement or pressure and shall be rigid, maintaining shape and position 
under all circumstances. 

H. Stabilization:  Trench bottoms shall be firm, dense, and thoroughly compacted and 
consolidated; shall be free from mud and muck; and shall be sufficiently stable to remain 
firm and intact under the feet of the workmen.  Trench bottoms which are otherwise solid 
but which become mucky on top due to construction operations shall be reinforced with 
one or more layers of crushed stone or gravel.  Not more than 12.5 mm (½") depth of mud 
or muck shall be allowed to remain on stabilized trench bottoms when the pipe bedding 
material is placed thereon. 

I. Trench Excavation: 
1. The Contractor shall not open more trench in advance of pipe laying than is necessary to 

expedite the work.  One block, or 91 m (300'), whichever is shorter, shall be the maximum 
length of open trench ahead of pipe laying unless by written permission of the Engineer. 

2. Except where tunneling or boring and jacking is specified and shown on the plans by the 
Engineer, all trench excavations shall be open cut. 

3. Stones found in the trench shall be removed for a depth of a least 150 mm (6”) below the 
bottom of the pipe. 
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J. Alignment and Grade:  The alignment and grade or elevation of the pipeline shall be as 
shown on the plans.  The Contractor must maintain a constant check on the pipe alignment 
and trench depth and will be held responsible for any deviations therefrom. 

K. Minimum Cover: 
1. Except where otherwise shown, trenches shall be excavated to a depth sufficient to provide 

a minimum depth of backfill cover of 75 mm (30”) over the top of the pipe or with 
sufficient insulation to prevent freezing. Greater pipe cover depths may be necessary on 
existing pipe, conduits, drains, drainage structures, or other obstructions encountered at 
normal pipe grades. 

2. Measurement of pipe cover depth shall be made vertically from the outside top of pipe to 
finish grade or pavement surface elevations. 

L. Unauthorized Trench Widths:  When, for any reason, the width of the lower portion of 
the trench as excavated at any point exceeds the maximum permitted in the Standard 
Details, either pipe of adequate strength, special pipe embedment, or arch concrete 
encasement, as required by loading conditions and as determined by the Engineer, shall be 
furnished and installed by and at the Contractor's expense. 

M. Trench Bottom in Earth:  The trench in earth shall have a flat bottom the full width of the 
trench and shall be excavated to the grade to which the pipe is to be laid.  The surface shall 
be graded to provide a uniform bearing and continuous support for each pipe at every point 
along its entire length. 

N. Bedding: The Contractor shall use granular material (Class I or Class II bedding) in the 
trench bottom which shall be spread and the surface graded to provide a uniform bearing 
with continuous support along each section of pipe. 

O. Rock Exploration:  
1. Unless shown otherwise shown on the plans or noted in the Special Conditions, no rock 

exploration has been made.  On those projects where rock exploration has been made, test 
holes have been drilled at locations and intervals as shown on the plans or subsurface 
information report to determine the approximate location and depth of rock.  Resistance to 
penetration was assumed to be "solid rock." 

2. This information is furnished for general reference purposes only.  The Contractor must 
form his own opinion as to the character of materials which will be encountered from an 
inspection in the ground, from his own investigation of the test hole information, or from 
such other investigations of the test hole information, or from such other investigations as 
he may desire. 

P. Trench Bottoms in Rock:  All rock excavation shall be carried to a minimum of 100 mm 
(4") below the bottom of the pipe.  Standard bedding material shall be used to restore the 
trench bottom to the desired elevation and grade and to provide a uniform bearing and 
continuous support for the pipe along its entire length.  Care shall be exercised to prevent 
any portion of the pipe from coming to bear on solid rock or boulders. 
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Q. Mechanical Excavation: 

1. The use of mechanical equipment will not be permitted in locations where its operations 
would cause damage to trees, buildings, culverts, or other existing property, utilities, or 
structures above or below ground.  In all such locations, hand-excavating methods shall be 
used. 

2. Mechanical equipment used for trench excavation shall be of the type, design, and 
construction, and shall be so operated that the rough trench excavation bottom elevation 
can be controlled, that uniform trench widths and vertical sidewalls are obtained at least 
from the bottom of the trench, and that trench alignment will be centered in the trench with 
adequate clearance between the pipe and sidewalls of the trench.  Undercutting the trench 
sidewall to obtain clearance will not be permitted. 

3. All mechanical trenching equipment, its operating conditions, and the manner of its 
operations shall be subject at all times to the approval of the Engineer. 

R. Stream Crossings: Stream crossings shall be made in accordance with these specifications 
and as shown on the plans.  The trench width shall be as required for proper pipe 
installation and the trench depth shall be as required to give minimum cover shown on the 
plans. Pipe encasement, where required, shall be in accordance with the specifications and 
placed as indicated on the plans.  The construction of grouted riprap for erosion prevention 
of ditch slopes will be required at locations shown or designated on the plans. 

1. Above water crossings: The pipe shall be adequately supported an anchored, protected from 
damage and freezing, and accessible for repair or replacement in accordance with OAC 
specifications. 

2. Underwater Crossings: A minimum cover of 600 mm (2’) shall be provided over the pipe.  
When crossing water courses which are greater than 4.5 meters (15 feet) in width, the 
following shall be provided: 

a. The pipe shall be of special construction, having flexible watertight joints. 

b. Valves shall be provided at both ends of water crossings so that the section can be isolated 
for testing or repair; the valves shall be easily accessible, and not subject flooding; and the 
valve closest to the supply source shall be a manhole. 

S. Highway and Railroad Crossings: 

1. The Contractor shall make highway and railroad crossing in accordance with these 
specifications, the Special Conditions, and as shown on the plans. 

2. All construction or work performed and all operations of the Contractor, his employees, or 
his subcontractors within the limits of highway or railroad right-of-ways shall be in 
conformity with all the requirements and regulations, and be under the control (through the 
Engineer) of the authority owning or having jurisdiction over and control of the right-of-
way. 
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2403.2  PIPE INSTALLATION 
A. General: 

1. Laying of pipe; installation of valves and hydrants; and embedment and backfill shall 
conform to the following specifications and the details as shown on the plans. 

2. Whenever pipe laying is stopped, the open end of the line shall be sealed with a watertight 
plug which will prevent trench water from entering the pipe. 

3. Where the pipe is to be installed inside a conduit (casing) pipe or tunnel liner, PVC or rubber 
skids shall be strapped to each pipe before it is placed in the conduit (casing) pipe or tunnel 
liner in accordance with these specifications and as shown on the plans.  The ends of each 
casing pipe or tunnel liner shall be closed with a concrete wall or as shown on the plans.  
These closures shall not be constructed until all testing of the line has been completed and 
accepted. 

B. Ductile Iron Pipe: 
1. Handling:  Pipe, fittings, and accessories shall be handled in a manner that will ensure 

installation in a sound, undamaged condition.  Equipment, tools, and methods used in 
unloading, reloading, hauling, and laying pipe and fittings shall be such that the pipe, pipe 
coatings, and fittings are not damaged.  Hooks shall not be used.  Under no circumstances 
shall pipe or accessories be dropped or dumped.  Pipe and fittings on which the cement lining 
has been broken or loosened shall be replaced by the Contractor.  Where the damaged areas 
are small and readily accessible, the Contractor may be permitted to repair the lining.  All 
pipe coating which has been damaged shall be repaired by the Contractor before installing the 
pipe. 

2. Cutting Pipe:  Ductile iron pipe shall be cut with either a saw or an abrasive wheel.  Cutting 
of existing cast iron pipe shall be done with either a saw or abrasive wheel, or when there is a 
free end, with mechanical pipe cutters.  The cutting of pipe with a torch will not be permitted. 
 Cutting shall be done in a neat manner without damage to the pipe, or the cement lining.  
Cuts shall be smooth, straight, and at right angles to the pipe axis.  After cutting, the end of 
the pipe shall be dressed with a file to remove all roughness and sharp corners. 

3. Cleaning:  The interior of all pipe and fittings shall be thoroughly cleaned of foreign matter 
before being installed and shall be kept clean until the work has been accepted.  Such surfaces 
shall be wire brushed, if necessary, wiped clean, and kept clean until jointing is completed. 

4. Inspection:  Pipe and fittings shall be carefully examined for cracks and other defects 
immediately before installation.  Spigot ends shall be examined with particular care since 
they are vulnerable to damage from handling.  All defective, damaged, or unsound pipe and 
fittings shall be rejected and marked as such and removed from the site of the work. 

5. Alignment of Bell-and-Spigot Pipe:  Pipelines or runs intended to be straight shall be laid 
straight.  Deflections from a straight line or grade shall not exceed the quantities stipulated in 
Tables 4 and 5 of ANSI/AWWA C600. 

6. Laying Pipe:  Pipe shall be protected from lateral displacement by pipe embedment material 
installed as specified.  Under no circumstances shall the pipe be laid in water, and no pipe 
shall be laid under unsuitable trench conditions.  Pipe shall be joined in the ditch. 

C. Polyvinyl Chloride (PVC) Pipe : 

1. Handling:  Pipe, fittings, and other accessories shall at all times be handled with care to avoid 
damage.  Under no circumstances shall they be dropped.  Pipe fittings shall be handled as 
specified for ductile-iron pipe.  Any damaged pipe shall be rejected. 
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2. Cutting Pipe:  All pipe shall be cut with a saw or special cutting tool.  Cutting shall be done 
in a neat manner without damage to the pipe.  Cuts shall be smooth, straight and at right 
angles to the pipe axis.  After cutting, the end of the pipe shall be dressed and beveled.  
Beveling shall be done with a specifically designed beveling tool.  Hand beveling will not be 
allowed.  When cutting pipe with couplings, mark the field cut pipe end the same distance in 
as the mark appeared on the original full-length pipe section. 

3. Cleaning:  The interior of all pipe and fittings shall be thoroughly cleaned of foreign matter 
before being installed and shall be kept clean until the work has been accepted. 

4. Pipe Laying:  PVC pipe shall be installed in strict accordance with the requirements and 
instructions of the pipe manufacturer.  It shall be protected from lateral displacement and 
deflection by pipe embedment material installed as specified for pipe embedment and as 
shown on the Standard Drawings.  No pipe shall be laid under unsuitable trench conditions.  
Pipe shall be joined in the ditch.  Whenever pipe laying is stopped, the open end of the line 
shall be sealed with a watertight plug which will prevent trench water from entering the pipe. 

5. Tracer Wire:  Install tracer wire and weatherhead on PVC pipe in accordance with Standard 
No. W11. 

2403.3  JOINTING 
A. Push-on Joints: 

1. The gasket seat in the bell shall be wiped clean after which the gasket shall be placed.  A 
thick film of lubricant shall be applied to all of the inner surface of the gasket and on the 
spigot end of the pipe.  The lubricant and the gaskets shall be as recommended and supplied 
by the manufacturer of the pipe being used.  The lubricant shall be odorless, tasteless, 
nontoxic, and suitable for use in potable water. 

2. Field-cut pipe shall be bevel filed to remove any sharp or rough edges which might 
otherwise damage the gasket. 

B. Mechanical Joints:  The mechanical joint shall be used only when shown on the plans. 

C. Flanged Joints:  When bolting flanged joints, care shall be taken to ensure that there is no 
restraint on the opposite end of the pipe or fitting which would prevent uniform gasket 
compression or which would cause unnecessary stress in the flanges.  One flange shall be 
free to move in any direction while the flange bolts are being tightened.  Bell-and-spigot 
joints shall not be packed or assembled until all flanged joints affected thereby have been 
tightened.  Bolts shall be tightened gradually and at a uniform rate so that gasket 
compression is uniform. 

D. Restrained Joints:  Restrained joints and anchoring joints shall be installed in strict 
accordance with the pipe manufacturer's recommendations. 

2403.4 CONNECTION TO EXISTING MAINS 
A. The Contractor shall furnish and install all fittings necessary to join the existing and new 

water mains as shown on the plans and/or call for in the Proposal. 

B. The City shall be given at least 24 hours notice prior to turning off any water supply mains. 
 The Contractor shall coordinate tie-ins with the City to minimize down time.  The City's 
Fire Department shall be notified when any water main is closed and re-opened.  In 
addition, the Contractor shall hang door knockers in the work area to advise citizens of 
work to be performed. 
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2403.5 POLYETHYLENE ENCASEMENT 
A. General:  Polyethylene encasement shall be installed on ductile iron pipe and fittings when 

indicated on the plans and/or called for in the Proposal. 

B. Installation:  The polyethylene encasement shall be installed as specified in "Method A" or 
"Method B" below. 

1. Method A: Polyethylene tubing shall be approximately 600 mm (24") longer than the length 
of the pipe section to provide a 300 mm (12") overlap on each adjacent pipe section.  Tube 
ends shall be taped in place. 

2. Method B:  Polyethylene tubing shall be 300 mm (1') shorter than the length of the pipe 
section with a 900 mm (36") length of polyethylene tube centered over pipe joint and 
lapped over pipe section and its tubing.  Tube ends shall be taped in place. 

3. Repairs:  Any rips, punctures, or other damages to the polyethylene shall be repaired with 
adhesive tape or with a short length of polyethylene tube cut open, wrapped around the 
pipe, and secured with adhesive tape. 

2403.6 SETTING VALVES, FITTINGS, AND HYDRANTS 
A. Valves and Fittings: 

1. All valves, fittings, plugs, and caps shall be set and joined to the pipe in the manner 
heretofore specified for cleaning,  laying, and joining pipe, except that large valves may 
require special support so that the pipe will not be required to support the valve weight. 

2. Each valve shall be inspected before installation to ensure that all foreign substances have 
been removed from within the valve body, and shall be opened and closed to see that all 
parts are in first-class working condition.  Gate valves shall be set vertical in the horizontal 
pipeline.  Valves and pipe shall be supported in such as a manner as to prevent stress in 
either with no deflection in the valve/pipe joint. 

3. Valve boxes and lids shall be installed at each valve and shall be supported and maintained 
centered and plumb over the operating nut of the valve.  The valve box shaft shall not 
transmit shock or stress to the valve.  Install valve box covers flush with the surface of the 
finished area. 

4. All bends and tees shall be provided with thrust blocks of plain concrete, as specified.  All 
dead ends on new mains shall be closed with plugs or caps suitably restrained to prevent 
blowing off under test pressure. 

B. Hydrants:  

1. All new hydrant installations shall be as shown on the plans or Standard Drawings and shall 
include all necessary excavation and backfill to make the installation complete. 

2. Each hydrant shall be inspected before installation for direction of opening, nozzle size and 
threading, nozzle caps and chains, operating nut, and cap nut dimensions, tightness of 
pressure-containing bolting, cleanliness of inlet elbow and weep hole openings, and 
handling damage and cracks.  Defective hydrants shall be corrected or replaced. 
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3. All hydrants shall stand plumb.  The weep holes of the hydrant shall be kept clear and free 
to drain.  The areas around each hydrant and hydrant valve shall be thoroughly compacted 
to prevent settlement of these areas.  Weep holes shall be surrounded by 37.5 mm (11/2") 
washed rock as shown on Standard Drawing W 09. 

4. Hydrants shall be set to a grade that allows their proper operation.  Traffic hydrants with 
breakaway joint must be set with the joint above the ground line.  Hydrants behind curbs 
shall be placed with the hydrant centerline at least 1 m (3') from the back of curb of fire 
lanes and streets.  Hydrants shall be rotated so as to have the pumper nozzle facing the 
street or rotated to face any direction as required by the Engineer. 

2403.7  THRUST RESTRAINT 
A. Hydrants:  Restrained joints shall be utilized with a valve and hydrant tee as shown on the 

Standard Drawings.  Concrete thrust blocking is not required, unless anchored couplings 
cannot be used. 

B. Fittings:  All plugs, caps, tees, bends, and other fittings, unless otherwise specified, shall 
be provided with reaction blocking or suitably restrained joints as shown on the plans or 
Standard Drawings. 

C. Thrust Blocks:  Vertical and horizontal reaction blocking shall be 2500 psi concrete as 
specified herein.  Thrust blocks shall be installed between solid ground and the fitting to be 
restrained.  Concrete shall be located to contain the resultant thrust force and permit access 
to pipe and fitting joints for repairs. 

D. Restrained Joints:  Restrained push-on or mechanical joints, mechanical joint anchoring 
fittings (Midco) or approved equal and mechanical joints utilizing set screw ductile iron 
retainer glands may be used in lieu of concrete thrust blocking if so indicated on the plans 
or accepted by the Engineer.  Midco or approved equal restrained joints shall be used on all 
sizes which are available.  Megalugs shall be used or all other sizes and shall be fusion 
bonded epoxy coated per AWWA C-550. 

E. All thread, when used in thrust restraint, shall be stainless steel conforming to ASTM F-
593-95. 

2403.8  EMBEDMENT AND BACKFILLING 
A. Pipe Embedment:  Embedment for pipe shall be in accordance with these specifications  

and details of the laying condition as indicated on the plans or Standard Drawing W 01. 

B. Trench Fill:  Backfill for the entire length of the pipeline shall be compacted full depth of 
the trench above the embedment. 

1. Compacted backfill shall be finely divided job-excavated material free from debris, organic 
material, frozen materials, and stones larger than 150 mm (6") in greatest dimension.  
Masses of moist, stiff clay shall not be used. 

2. Whenever, in the opinion of the Engineer, the material excavated from the trenches is not 
suitable for backfilling, or there is a deficiency of material suitable for backfilling, the 
Contractor shall provide suitable material.  The Contractor shall remove all excess 
excavated materials and shall dispose of them at locations provided by the Contractor. 

3. At the option of the Contractor, compacted backfill may be either job-excavated material or 
standard bedding material. 

4. Backfill in streets and driveways shall be accomplished entirely with granular bedding or 
flowable fill as shown on the Standard Drawings. 
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C. Placement and Compaction: 
1. Job-excavated materials shall be placed in uniform layers not exceeding 200 mm (8") in 

uncompacted thickness.  Increased layer thickness may be permitted for noncohesive 
material if the Contractor demonstrates to the satisfaction of the Engineer that the specified 
compacted density will be obtained.  The method of compaction and the equipment used 
shall be appropriate for the material to be compacted and shall not transmit damaging 
shocks to the pipe. 

2. Granular bedding used for backfill shall be placed in uniform layers not exceeding 150 mm 
(6") and compacted by slicing with a shovel or vibrating. 

3. Compaction of trench backfill shall be the following percent of maximum density at 
optimum moisture content as determined by the Standard Proctor Test, ASTM D698: 

 
Area 

 
Cohesive 
Materials 

 
Cohesionless 

Materials 
Non-paved 

Paved 
85% 

Not Allowed 
(Refer to Standard Drawings) 

90% 
95% 

4.  Backfill failing to meet required densities shall be removed or scarified and recompacted as 
necessary to achieve specified results.  

5.  Special backfilling will be allowed in new residential subdivisions or other development 
approved by the City Engineer.   If trench settlement occurs within the maintenance bond 
period, the contractor shall fill and compact the settlement area, and repair property 
damaged by the settlement to the satisfaction of the City Engineer. 

a. Sewers Adjacent to Streets: Select fill and final backfill must be placed in lifts no 
greater than 24 inches in depth and compacted prior to proceeding to the next lift. 

b. Sewers in Backyards: Select fill and final backfill can be placed in one lift.  The 
backfill shall be compacted from the top of the trench by driving acceptable heavy 
equipment over the trench. 

6.  Warning tape shall be installed above all new and rehabilitated underground piping after 
placement of select backfill as detailed on Standard Drawing W-01. The tape shall be 
installed approximately 24 inches above the top of pipe.  The tape shall be 2 to 3 inches 
wide and made of materials not subject to decay or breakdown in the environment where it 
is installed. Tape shall be colored “blue” for water lines and shall be permanently marked 
“CAUTION: BURIED WATER LINE BELOW”. 
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2403.9 DISINFECTION AND TESTING 
The Contractor shall cause all new waterlines and appurtenances to be flushed, pressure tested, 
and disinfected with safe bacteriological samples obtained prior to placing the improvements into 
service.  The order of completion for initial flushing and disinfection may vary dependent upon 
the disinfection methodology chosen. 

A. Initial Flushing: After installation, the Contractor shall flush the constructed improvements  
by obtaining a water velocity of a least 0.76 m/sec (2.5 ft/sec).  Flushing shall be carried out 
long enough to remove a minimum of 2.5 times the volume of the pipeline being flushed, or 
longer as necessary to obtain turbidity-free water from all discharge points along the main. 
The following table specifies the minimum blow-off diameter for typical water line sizes.  
For water lines sizes not included in the table, the Contractor’s engineer is to provide the 
calculations demonstrating that the minimum velocity is achieved. 

1. Water line blow-off minimum flushing diameter, see table below. 

 

Pipe Diameter Minimum Blow-Off Diameter 
8-inch or smaller 2-inch 

12-inch 4-inch 
16-inch 6-inch 
24-inch 8-inch 
30-inch 8-inch 

 

   Subsequent Flushing:  If the water line needs to be flushed more than once, the contractor 
shall be charged for the cost of the water, labor and additional testing used after the first 
flushing.  The City will calculate said cost, which shall be paid before the project is accepted 
by the city.  Costs will be based on current water rates.  This applies to capital projects and 
subdivision development water lines. 

B. Disinfection: 

1. The Contractor shall disinfect the constructed improvements in a manner acceptable to the 
City and in conformance with the requirements of the ODEQ and AWWA C651. The 
improvements may be disinfected by introducing a chlorine solution into the water line after 
initial flushing or by placing granular calcium hypochlorite into the water line as it is 
constructed. The new water line shall be disinfected by using a concentration of free 
chlorine not be less than 50 mg/l nor more than 100 mg/l. 

When placing granular calcium hypochlorite into the water line as it is constructed, the 
initial flushing of the water main is delayed. For this reason, the Contractor must make every 
effort to prevent entry of foreign matter into the pipeline during construction. The following 
table provides the approximate amount of granular calcium hypochlorite (typically 65% free 
chlorine) needed to produce a concentration of 50 mg/l per 100 feet for common diameters 
of water line. The Contractor must comply with the requirements of initial flushing after 
disinfection of the water line. 
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Approximate Chlorine Required to Produce 50 mg/l 

Concentration in 30 m (100’) of Pipe 
Pipe Diameter Pipe Diameter 100 % Chlorine 65% Chlorine 

(mm) (inches) (pounds) (pounds) 
100 4 0.027 0.042 
150 6 0.061 0.094 
200 8 0.108 0.168 
300 12 0.240 0.377 
400 16 0.436 0.670 
600 24 0.875 1.507 

(adapted from Table 6-6, Handbook of Chlorination, Clifford White, 1999) 
 

When the Contractor chooses to disinfect by introducing a chlorine solution into the water 
line, the solution shall be fed after initial flushing at a constant rate until the entire water line 
is filled with highly chlorinated water. The following table provides the approximate amount 
of 1 % chlorine solution needed to produce a concentration of 50 mg/l per 100 feet for 
common diameters of water line. 
 

Approximate Chlorine Required to Produce 50 mg/l 
Concentration in 30 m (100’) of Pipe 

Pipe Diameter Pipe Diameter One Percent Chlorine Solution 
(mm) (inches) (Liters) (Gallons) 
100 4 1.25 0.33 
150 6 2.76 0.73 
200 8 4.92 1.30 
300 12 10.90 2.93 
400 16 19.76 5.22 
600 24 38.23 11.75 

(adapted from Table 6-6, Handbook of Chlorination, Clifford White, 1999) 
 

2. The highly chlorinated water shall be retained in the water line and appurtenances for at 
least 24 hours. All valves, hydrants and other appurtenances in the section treated shall be 
operated in order to disinfect the appurtenances. 

3. The Contractor will provide suitable locations for bacteriological sampling. The City will 
collect water samples after the initial 24 hour disinfection period on two (2) consecutive 
days and have the samples tested by ODEQ or other ODEQ certified laboratory. 

4. At the end of the disinfection periods, the treated water in all portions of the waterline shall 
have a residual of not less than 10 mg/l free chlorine.  A residual of less than 10 mg/l shall 
cause the disinfection procedure to be repeated for that section of line. 
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5. Water line and appurtenances shall be flushed of all highly chlorinated water prior to placing 
in service.  The highly chlorinated water shall be dechlorinated or disposed of by the 
Contractor in accordance with applicable Federal or State regulations without damage to 
public or private property. 

6. The disinfection procedure shall be repeated should the initial treatment fail to yield 
satisfactory results. 

C. Hydrostatic Testing:  
1. The Contractor will assist the City in the completion of the hydrostatic pressure and leakage 

testing. In the event of a test failure, the Contractor is responsible to locate and make any 
and all repairs to the water line improvements to achieve an acceptable test result. 

2. Preparation:  The distribution line may be tested without the taps installed.  Prior to 
starting the test the Contractor will flush the line of all dirt and debris. The Contractor will 
also evacuate all air from the water line.  This will be coordinated with the Project Inspector 
and the Line Maintenance Division of the Utilities Department.  Potable water to perform 
hydrostatic testing will be made available by the City at no charge to Contractor. 

3. The City, with Contractor assistance, shall perform hydrostatic pressure and leakage tests in 
accordance with AWWA C600 procedures.  Where practicable, mains shall be tested in 
lengths between line valves or plugs of no more than 460 meters (1,500 feet) in length.  

4. Conduct test at a pressure of 10.34 Bar (150 psi) measured at the highest point of the water 
line.  Duration of the test shall be not less than two hours.  Maintain test pressure ± 0.35 Bar 
(5 psi) throughout the duration of the test. 

5. Leakage test shall be conducted concurrently with the pressure test.  Test is acceptable when 
leakage does not exceed the amount determined by the following formula: 

English Units 
L = 0.0000075SD(P)½, in which: 
L = Maximum allowable leakage in gallons per hour 
S = Length of pipe tested in feet 
D = Nominal internal diameter of pipe being tested in inches 
P = Average actual leakage test pressure in psi 

6. All visible leaks at exposed joints and all leaks evident on the shall be repaired by the 
Contractor regardless of leakage test results. All pipe, fittings, valves, and other 
appurtenances found to be defective shall be removed and replaced at the Contractor's 
expense. 

7. Water lines which fail to meet test requirements shall be repaired and until the test 
requirements are met. 

D. Inspection Requirements:  The Contractor is responsible to ensure the Project Inspector is 
on site to observe and document all required testing. 

2403.10 SURFACE RESTORATION 
A. Seeding and Sodding:  If noted on drawings, all unpaved areas disturbed or damaged 

during the work shall be seeded or sodded by the Contractor, in accordance with Section 
2104. 

B. Sidewalks and Driveways:  All paved sidewalk and driveway areas damaged during the 
work shall be replaced by the Contractor. Repairs shall conform to the lines and grades of 
the original pavement and shall be equal to, or better than, the quality, thickness, and 
appearance of that removed.  Sidewalk and driveway replacement shall conform to the 
requirements of Section 2205. 
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C. Streets and Curbing:  All paved street, shoulder, and curbing areas cut by the line of trench 
or excavation or damaged during the work shall be replaced by the Contractor. Repairs shall 
conform to the lines and grades of the original pavement and shall be equal to or better than, 
the quality, thickness, and appearance of that removed.  Paving and curb replacement shall 
conform to the requirements of Section 2205. 

2403.11 FIRE LINES 
A. Water lines providing fire protection or fire suppression capabilities shall be constructed in 

accordance with the requirements of Section 2400 and applicable sections of National Fire 
Protection Association (NFPA). Where these requirements are contradictory, the more 
restrictive requirement will apply. 

B. All water lines to be dedicated to the City shall be installed in a dedicated right-of-way or 
utility easement. Utility easements for water lines shall have a minimum width of 15 feet and 
will be granted by the property owner, accepted by the City of Norman and filed at the 
county court house prior to acceptance of the work. 

C. The diameter of the water line shall be determined by the design engineer and shall 
accommodate the proposed project needs as well as existing fire protection needs in the area 
where the connection is made.  Dedicated fire lines shall be at least 6 inches in diameter. Fire 
flows shall not cause the line pressure in the surrounding area to be less than 25 psi. If 
determined necessary by the Engineer, the developer shall install any additional off-site 
improvements to ensure a minimum pressure of 25 psi is maintained during fire flows.  

D. A check valve and appurtenances with valve vault, in accordance with the Fire Line Standard 
Drawing, shall be installed in close proximity to the point where the fire line connects to the 
domestic water system. The vault will be oriented as needed by Contractor to ensure it is 
within the street right-of-way or a dedicated utility easement. Representatives of Line 
Maintenance and the Fire Department must approve, in writing, drawings showing the layout 
and location of all fire line vaults prior to construction. The following will be provided at 
each dead-end fire line connection and for privately owned looped fire lines: 

1. Provide gate valve with valve box between public water line and vault; provide check 
valve and dresser coupling within the vault. All valves and piping to be at least the 
same diameter as the fire line. In addition, provide detector check including 1-inch 
valved bypass line around check valve with 5/8-inch water meter purchased through 
City.  

2. For vaults situated directly adjacent to the City waterline, the exterior wall of the 
vault should be at least 3 feet from the City waterline. The check valve must be no 
greater than  5   feet from the newly installed gate valve (measured linearly along the 
fire line piping). 

3. Unless otherwise approved by the Utility Engineer, all vaults situated across the 
street from the City waterline, a fire hydrant assembly (per Drawing W-09) shall be 
installed such that the fire line check valve is no greater than 5 feet from the fire 
hydrant tee (measured linearly along the fire line piping). 

E. Fire lines shall not be tapped for domestic or irrigation water use unless the fire line design 
included such use and written approval of the Engineer is obtained. The Contractor shall not 
tap a fire line for domestic or irrigation water use without City installation of an appropriately 
sized meter. 
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2404 WATER MAINS NEAR SEWERS 

2404.1 HORIZONTAL SEPARATION 
A. Water mains shall be located at least 3.0 m (10') horizontally from any existing or proposed 

sewer lines, storm sewers, raw water lines, oil and gas lines, and buried electric lines. In cases 
where it is not practical to maintain a 3.0 m (10') separation, the ODEQ may allow deviation 
on a case-by-case basis, if supported by data from the design engineer.  Such deviation may 
allow installation of the water line closer to a sewer line, provided that the water main is in a 
separate trench and the sewer is constructed and/or tested. 

B. PVC water lines shall be located at least 15.25 meters (50 feet) horizontally from any 
gasoline storage tank.  Wherever a 15.25 meter (50 foot) separation cannot be maintained for 
water lines, cast iron pipe must be used for the water line but in no case shall be closer than 3 
meters (10 feet) to the storage tank.  The distance shall be measured edge to edge. 

C. Water lines shall be located at least 4.5 Meters (15 feet) from all parts of septic tanks and 
adsorption fields, or other sewage treatment and disposal systems.  In cases where the 4.5 
Meter (15 foot) separation cannot be maintained, the ODEQ may allow deviation on a cases-
by-case basis. 

2404.2 CROSSINGS 
Sewers crossing water lines shall be laid to provide a minimum vertical distance of 61 centimeters 
(24 inches) between the outside of the water main and the outside of the sewer.  This shall be the 
case where the water main is either above or below the sewer.  The crossing shall be arranged so 
that the sewer joints will be equidistant and as far away as possible from the water main joints.  
Where a water main crosses under a sewer, adequate structural support shall be provided for the 
sewer to prevent damage to the water main and so sewer line joint shall be less than 2.7 Meters (9 
feet) from water lines. 

2404.3 SPECIAL CONDITIONS 
When it is impossible to obtain proper horizontal and vertical separation as stipulated above, the 
sewer shall be designed and constructed equal to water pipe, and shall be pressure tested to assure 
water tightness prior to backfilling.  The sewer shall be designed and constructed in accordance 
with ODEQ title 252, Chapter 655. 

2404.4 SEWER MANHOLES 
No water line shall pass through, or come in contact with, any part of a sewer or a sewer manhole. 

2405 MEASUREMENT AND PAYMENT 

2405.1 SCOPE 
This section covers the methods of measurements, and the basis of payment, for the furnishing of 
all labor, equipment, tools, and materials and for the performance of all related work necessary to 
complete any construction covered in Section 2500. 

2405.2 GENERAL 
Unless specifically altered by the Special Conditions, the methods of measurement and payment 
will be as specified herein, and as listed in the Proposal (Bid Schedule). 
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2405.3 ITEMS NOT LISTED IN THE PROPOSAL 
There will be no measurement or separate payment for any items of work not specifically 
identified and listed in the Proposal and all costs pertaining thereto will be included in the 
Contract Unit Prices for other items listed in the proposal. 

2405.4 MEASUREMENT AND PAYMENT 
The quantities of accepted work will be measured and paid for on a unit price basis determined as 
follows: 
A. Pipe (DIP or PVC):  Payment shall be made at the unit price bid per linear foot of pipe of 

the size and type specified in the Proposal and placed as shown on the drawings.  Total 
footage shall be the actual measurement along the centerline of the pipe.  No additional 
payment shall be made for excavation, right-of-way clearing and restoring, vertical pipe or 
for fittings or specials included as pipe for concrete blocking. 

B. Polyethylene Wrap:  If called for separately in the Proposal, polyethylene tube shall be 
furnished and shall be paid for at the unit price bid per linear foot installed. 

C. Standard Bedding Material (SBM):  If called for separately in the Proposal, payment shall 
be made at the unit price bid for cubic meters (yards) of SBM specified in the Proposal and 
placed as shown on the drawings.  SBM volume estimate is computed on the basis of the 
length of pipe, trench width, and depth of SBM, less the volume of the pipe installed in the 
SBM based on the outside diameter (O.D.).  Payment will not be made for extra width or 
depth of trench due to Contractor's workmanship. 

D. Fittings:  Payment shall be made at the unit price bid per fitting type specified in the 
Proposal, installed in accordance with the plans, and shall include cost of concrete thrust 
blocking. 

E. Conduit (casing):  Measurement will be made in linear feet (meters) for the applicable size 
and type of conduit, bored or trenched, as called for in the Proposal and/or as shown on the 
plans, based on actual field-measured lengths of acceptably installed conduit (casing), 
including end seals and other subsidiary items. 

F. Valves:  Payment for valves shall be made at the unit price bid per valve, of the type 
specified on the Proposal, and placed as shown on the Drawings.  The unit price bid for air 
relief and check valves shall include the valve vault.  No additional payment shall be made 
for: excavation, backfilling, concrete blocking, crushed rock for drains, or air relief valve 
piping in vaults. 

G. Valve Boxes:  Payment for valve boxes shall be made at the unit price bid per valve box, 
placed as shown on the Drawings.  If valve box extensions are required, they shall be paid 
for at the unit price bid per extension if identified separately in the Proposal.  No additional 
payment shall be made for setting of the valve box or extension. 

H. Fire Hydrants:  Payment for fire hydrants and stem extensions of the types specified in the 
Bid Schedule shall be made at the unit price bid per hydrant and per each different length of 
extension used.  No additional payment shall be made for  the pipe length between the 
existing water line and the fire hydrant except where the pipe is shown on the Drawings in 
separate profile. 

I. Specials (Vaults Special Structures, etc):  Measurement for these type items will be made 
based on the actual number of units installed, as called for on the plans and as identified in 
the Proposal. 

END OF SECTION 2400 



 City of Norman 
  STANDARD SPECIFICATIONS AND CONSTRUCTION DRAWINGS 

SECTION 2500 SANITARY SEWERS 
 

 
GENERAL REQUIREMENTS ...............................................................................................................1 

Scope .................................................................................................................................................1 
Abbreviations ....................................................................................................................................1 
Codes, Specifications, and Standards................................................................................................1 
Submittals ..........................................................................................................................................1 
Quality Assurance .............................................................................................................................1 
Relation to Water Main .....................................................................................................................1 

PRODUCTS.............................................................................................................................................2 
Gravity Sewers 450 mm (18") and Larger ........................................................................................3 
Gravity Sewers 375 mm (15") or Smaller .........................................................................................3 
Fittings...............................................................................................................................................3 
Force Mains.......................................................................................................................................3 
Manholes and Other Structures .........................................................................................................5 
Pipe Embedment Materials................................................................................................................6 

SITE PREPARATION.............................................................................................................................7 
General ..............................................................................................................................................7 
Obstructions.......................................................................................................................................7 

EXCAVATION .......................................................................................................................................9 
Scope .................................................................................................................................................9 
General ..............................................................................................................................................9 
Classification of Excavated Material.................................................................................................9 
Removal of Water..............................................................................................................................9 
Blasting .............................................................................................................................................9 
Trench Excavation...........................................................................................................................10 

INSTALLATION OF PIPE ...................................................................................................................11 
Scope ...............................................................................................................................................11 
Governmental Requirement.............................................................................................................11 
Trench Dewatering ..........................................................................................................................11 
Drainage Course Crossing Encasement...........................................................................................11 
Trench Shoring and Bracing............................................................................................................11 
Pipe Embedment..............................................................................................................................11 
Bedding Installation ........................................................................................................................12 
Bedding Material .............................................................................................................................12 
Tees, Wyes and Building Service Line ...........................................................................................13 
Gravity Sewers ................................................................................................................................13 
Pressure Sewers (Force Main).........................................................................................................14 
Anchors ...........................................................................................................................................14 
Pipe Laying .....................................................................................................................................14 
Connection of Pipes of Dissimilar Materials...................................................................................15 

 
 2500 - i 



BACKFILL............................................................................................................................................15 
General ............................................................................................................................................15 
Backfilling under Pavement: ...........................................................................................................16 
Backfilling in Unpaved Areas: .......................................................................................................16 
Backfill Around Structures..............................................................................................................16 

 
RESTORATION....................................................................................................................................16 

General ............................................................................................................................................16 
Clean-Up .........................................................................................................................................16 
Finished Grading .............................................................................................................................16 
Surface Restoration .........................................................................................................................17 
Fences..............................................................................................................................................17 
Walls:...............................................................................................................................................17 
Trees, Shrubs and Bushes................................................................................................................17 
Manhole Excavation........................................................................................................................17 
Manhole Installation........................................................................................................................17 

MEASUREMENT AND PAYMENT ...................................................................................................19 
Scope ...............................................................................................................................................19 
General ............................................................................................................................................19 
Items Not Listed in the Proposal .....................................................................................................19 
Measurement and Payment..............................................................................................................19 

 
 2500 - ii 



 City of Norman 
  STANDARD SPECIFICATIONS AND CONSTRUCTION DRAWINGS 
SECTION 2500 SANITARY SEWERS 

 

2501 GENERAL REQUIREMENTS 
2501.1 SCOPE:  This specification is to govern all work, materials, and testing for the installation of 

gravity sanitary sewers and pressure pipelines and related items complete, including 
manholes, junction chambers, diversion chambers, house services, and miscellaneous 
concrete structures. 

2501.2 ABBREVIATIONS:  Wherever the words, forms, or phrases herein defined or pronouns used 
in their stead occur in these specifications, in the contract or in the Advertisement of any 
document or instrument herein contemplated or to which these specifications apply, the intent 
and mean shall be interpreted as defined in Sections 1008 and 1009. 

2501.3 CODES, SPECIFICATIONS, AND STANDARDS:  Codes, specifications, and standards 
referred to by title or number shall form a part of this specification to the extent required by 
the references thereto.  Latest revisions shall apply in all cases.  Specific reference standards 
include: 

Title 252. Oklahoma Administrative Code, Chapter 656, Water pollution Control Facility 
Construction Standards, ODEQ 
Wastewater Collection Systems Management, MOP 7, WEF 
Code of Ordinances, City of Norman 

2501.4 SUBMITTALS 
Before construction and preferably before fabrication, the Contractor shall submit to the 
Engineer for review calculations on the thickness or strength class and drawings showing 
pipe lengths, joints, and other construction and installation details.  All pipe furnished under 
this Contract shall be fabricated only in accordance with the drawings and these 
specifications. 

2501.5 QUALITY ASSURANCE 
A. Performance Tests:  The Contractor shall test all gravity sewers constructed under the 

Contract.  The Contractor shall constantly check horizontal and vertical alignment.  Testing 
for vertical deflection in the case of non-rigid pipe and sewer watertightness testing in the 
case of all gravity sewers and hydrostatic testing of pressure (force main) pipe shall be as 
specified in Section 1006. If one or more sections of the sanitary sewer as-built information 
reflect that the slope does not meet ODEQ standards for minimum grade, the pipe must be 
replaced or a variance must be requested by design engineer and approved by ODEQ before 
the City of Norman will accept the improvements. 

B. Line and Grade Requirements:  The Contractor shall provide assurance to the Engineer that 
the sewer is laid accurately to the required line and grade as shown on the drawings.  The 
Contractor shall utilize a laser beam instrument to lay and check the alignment and grade 
between manholes.  Before proceeding with the next section of sewer, the last section shall be 
checked for proper line and grade.  Variations from a uniform line and grade as shown on the 
drawings and described below shall be cause for the line to be rejected. 
Over-sizing sanitary sewer lines for purpose of complying with minimum grade requirements 
is not allowable unless design consultant documents compliance with minimum velocity of 2 
feet per second at design average daily flow for sewer segment in question. 
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2501.6 RELATION TO WATER MAIN 
A. Sewers must be located at least 3 m (10') horizontally from any existing or proposed water 

main.  The distance is to be measured edge to edge.  Should specific conditions prevent this 
separation, the Contractor shall notify the Engineer for specific instructions regarding the 
treatment of the separation.  Special conditions may allow installation of the sewer closer to a 
water main, provided that the water main is in a separate trench.  It may be necessary to in-
stall 1.0 MPa (150 psi) pressure rated pipe and joints as gravity sewer pipe for the congested 
areas. 

 See Section 2404.1.A and 2402.1.C 
B. Crossings: See Section 2404.2 
C. Special Conditions: See Section 2404.3 

2502 PRODUCTS 
2502.1 GRAVITY SEWERS 450 MM (18") AND LARGER 

A. Ductile Iron Pipe:  Ductile iron pipe and fittings shall conform to the requirements of 
ANSI/ASTM A746, Ductile Iron Gravity Sewer Pipe. 
1. Thickness class requirements of ductile iron pipe to be used in conveyance of sanitary 

sewage by gravity shall be determined by methods specified in ANSI/ASTM A746.  The 
thickness of the pipe shall be determined by the laying conditions and the trench loads. 

2. Outside surfaces of the pipe and fittings shall be bituminous coated complying with 
ANSI/AWWA A21.51/C151 and ANSI/AWWA A21.10/C110. 

3. Inside surfaces of all pipe, fittings and adapters shall be lined with Protecto 401 Ceramic 
Epoxy Lining.  Minimum thickness of coating to be 40 mils. 

4. Ductile iron pipe joints shall be push-on type conforming to ANSI/AWWA 
A21.11/C111, latest revision.  Fittings shall be cast iron and shall comply with ANSI 
Specification A21.10, latest revision, with mechanical joints for 1.0 MPa (150 psi) 
working pressure. 

5. All ductile iron pipe fittings located in corrosive soil as determined by the City Engineer 
“Corrosive Soil Map” shall be fusion bonded epoxy coated which meets AWWA C-550. 

B. Polyvinyl Chloride (PVC) Pipe 

1. PVC sewer pipe and fittings shall conform to the current revision of ASTM F679, Type 
T-1A and T-2B or ASTM F949. 

2. The pipe shall be made of PVC plastic having cell classification of 12454-B, 12454-C or 
12364-C and fittings shall be made of PVC plastic having cell classifications of 12454-B, 
12454-C or 13343-C as defined in ASTM Designation D 1784. 

3. Pipe shall meet ASTM requirements for flattening, impact resistance, stiffness, joint 
tightness, and extrusion quality as specified in ASTM F 679. 

4. Joints shall be the integral bell type gasketed joint designed so that when assembled, the 
elastomeric gasket inside the bell is compressed radially on the pipe spigot to form a 
positive seal.  The joint shall be so designed to avoid displacement of the gasket when 
installed in accordance with manufacturer's recommendations. 

5. Pipe entering a manhole shall have a manhole waterstop gasket as supplied by the 
manufacturer firmly clamped around the pipe at the manhole.  If flexible entry type 
manhole system is used, the waterstop gasket is not required. 

6. All ductile iron pipe fittings located in corrosive soil as determined by the City Engineer 
“Corrosive Soil Map” shall be fusion bonded epoxy coated which meets AWWA C-550. 
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C. High Density Polyethylene Pipe (HDPE) 
1. Solid wall High density polyethylene pipe (HDPE) shall meet the requirements of ASTM 

-F-714. 
2. Solid wall High density polyethylene pipe (HDPE) may be used for open-cut or sliplining 

installations, in sizes from 1.83 m (seventy-two inches (72”)) to 1.23 m (forty-eight  
inches (48”)) in diameter. 

3. Pipe joints shall be by heating and butt-fusion method in strict conformance with the 
manufacturer’s printed instructions and be made by qualified personnel using proper jigs 
and tools per standard procedures outlined by the pipe manufacturer. 

2502.2 GRAVITY SEWERS 375 mm (15") OR SMALLER:   

A. Polyvinyl Chloride Pipe.  Polyvinyl chloride pipe shall conform to ASTM D3034 SDR 35, 
Type PSM. 

1. Joints on PVC sewer pipe shall be the integral bell type gasketed joint designed so that 
when assembled the elastomeric gasket inside the bell is compressed radially on the pipe 
spigot to form a positive seal.  The joint shall be so designed to avoid displacement of the 
gasket when installed in accordance with manufacturer's recommendations.  The joint 
shall comply with the physical requirements of ASTM D3212, and the gasket shall be the 
only element depended upon to make the joint flexible and watertight. 

2. All PVC Pipe entering a manhole shall have a manhole waterstop gasket as supplied by 
the manufacturer firmly clamped around the pipe at the manhole.  If flexible entry type 
manhole system is used, the waterstop gasket is not required. 

B. Ductile Iron Pipe.   

1. Ductile iron pipe and fittings shall conform to ANSI/AWWA A21.51/C151 or 
A21.53/C153.. 

2. Joints on ductile iron pipe shall be push-on type conforming to ANSI/AWWA 
A21.51/C151.  Fittings shall be gray iron or ductile iron and shall comply with ANSI 
Specification A21.10, with push-on or mechanical joints for 1.0 MPa (150 psi) working 
pressure. 

3. Polyethylene tube encasement shall be as specified in Section 2402.1.A.8. 
4. All ductile iron pipe fittings located in corrosive soil as determined by the City Engineer 

“Corrosive Soil Map” shall be fusion bonded epoxy coated which meets AWWA C-550. 
2502.3 FITTINGS:   

Fittings such as wyes, tees, and bends shall be made in such a manner as will provide strength and 
watertightness at least equal to the class of the adjacent main line pipe to which they are jointed 
and shall conform to all other requirements specified for pipe of corresponding class and internal 
diameter.  Joints shall be of the same type as used on the adjoining pipe. Fittings for sewer taps 
shall be SDR 26 tees per the latest revision of ASTM D 3034 (see drawings SS 07, 08, 09).  A 
flexible coupler shall be DFW non-shear as manufactured by NDS or approved equal. 
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2502.4 FORCE MAINS 

A. Force main pipe shall be PVC and fittings shall be DIP, as described in Section 2402.1, 
except as follows: 
1. PVC pipe shall meet the requirements of AWWA C900, pressure Class 150, unless 

otherwise required by the Engineer. All PVC force mains shall have a tracer wire 
installed above the pipe per drawing no. W11 and a warning tape 460 mm (18”) above 
the pipe per ODEQ.  Contractor shall install a line marking post (supplied by the 
contractor) every 120 m (400 linear feet) and install a tracer wire weatherhead (See 
Drawing W11) fastened to each line marking post. 

B. Valves 
1. Eccentric Type Plug Valves:  Plug valves shall be nonlubricated eccentric type with 

resilient faced plugs having mechanical joint or flanged ends. 
(a) Port areas of 4-inch to 20-inch valves shall be at least 80% of full pipe area.  Port 

area for 24-inch and larger valves shall be at least 70% of full pipe area. 

(b) Valve seats, valve plug stem sleeves and plug stem bushings shall be fabricated of 
materials which are corrosion and abrasive resistant.  The corrosion resistance shall 
be such that exposure over a period of five years to domestic wastewater, industrial 
wastewater, domestic sludges or industrial sludges containing sulfuric acid, 
hydrochloric acid, acetic acid, mineral oils, vegetable oils, polymers, esters or 
acetones shall not result in sufficient corrosion to interfere with the serviceability of 
the plug valve. 

(c) Seals shall be capable of being replaced while the line and valve remain in service, if 
under submerged conditions, thereby eliminating the need to take process units out of 
service. 

(d) All exposed nuts, bolts, springs, and washers shall be stainless steel.  Means of actu-
ation shall be by lever, gear actuator, tee wrench, extension stem, or floor stand, as 
indicated. 

(e) All plug valves shall be equipped with an underground operator. 

(f) Plug valves 10-inch and larger shall be equipped with gear actuators.  All gearing 
shall be enclosed and lubricated with seals provided on all shafts to prevent entry of 
dirt and fluid into the actuator.  All shaft bearings shall be furnished with 
permanently lubricated bronze bearing bushings.  Actuator shall clearly indicate 
valve positions, and an adjustable stop shall be provided to set closing torque.  Valve 
stop shall be positive and shall not move due to repeated operation of the valve. 

(g) Plug valves shall be DeZurik Series 100, Homestead Ballcentric, Dresser Style 800 
X-Centric, or equal. 

2. Gate Valves:  Buried gate valves 4-inch and larger shall be iron body, non-rising stem 
gate valves.  Valves shall meet the requirements of ANSI/AWWA C509 and shall have 
mechanical joint ends.  Mechanical joints and joint accessories shall meet the 
requirements of ANSI/AWWA A21.11/C111.  Valve opening direction shall be consis-
tent with operation of existing valves in the utility in which the valves are installed, 
unless otherwise directed by the Engineer.  The following manufacturers will be 
permitted:  Mueller Company, U.S. Pipe Company, American Pipe Company. 

 
 2500 - 4 



3. Check Valves:   
(a) Where swing check valves are specified they shall conform to and be tested in 

accordance with the AWWA Standard for Swing-Check Valves for Ordinary Water 
Works Service, AWWA Designation C508.  They shall be horizontally mounted, 
single disc, swing type with a full diameter passage providing minimum pressure 
loss.  Valves shall be of the non-slamming type designed for the future installation of 
outside lever and weight.  Disc faces and seat rings shall be bronze.  Ends shall fit the 
pipe or fitting to which attached (push-on, mechanical, bell and spigot, or flanged).  
The following makes will be permitted:  Crane, Darling, Mueller, or equal. 

(b) Where ball type check valves are specified, the valve shall consist of just three 
components: body, cover and ball - one moving part.  The design of the valve shall 
be such that it keeps solids, stringy material, grit, rags, etc., moving without the need 
for back flushing.  The ball shall clear the water way providing "full flow" equal to 
the nominal size.  It shall be non-clog.  The ball shall be hollow steel with an exterior 
of nitrile rubber, it shall be resistant to grease, petroleum products, animal and 
vegetable fats, diluted concentrations of acids of alkalines (pH 4-10), tearing and 
abrasion.  The body and cover shall be of gray cast iron, Class 35.  Flange drilling 
shall be according to ANSI B16.1, Class 125. 

 (c) Check valves 2-1/2" in size and smaller shall conform to the requirements of Federal 
Specification WW-V-51a for Class "A" 125 pound Bronze Check Valve (for land 
use), Type IV. 

4. Sewage Air and Vacuum Valves 
Sewage combination air and vacuum valves shall be as follows: 
 Size       Specification 

50 mm x 25 mm (2" x 1")  Apco No. 401 SC, Val-Matic Co. No. 301 BWA, or equal 
50 mm x 50 mm (2" x 2")  Apco No. 402 SC, Val-Matic Co. No. 302 BWA, or equal 
75 mm x 75 mm (3" x 3")  Apco No. 403 SC, Val-Matic Co. No. 303 BWA, or equal 
100 mm x 100 mm (4" x 4")  Apco No. 404 SC 

C. Valve Boxes:  Valve boxes for plug valves and gate valves shall be cast iron.  Valve boxes 
shall be two piece or three piece type.  Each two piece box shall be complete with bottom 
section, top section, and cover.  Each three piece box shall be complete with base, center 
section, top section, and cover.  Valve boxes shall be extension type with slide or screw type 
adjustment.  Each base and bottom section shall be the proper size for the valve served.  Each 
valve box assembly shall be the proper length for the valve served.  The minimum thickness 
of metal shall be 4.7 mm (3/16").  Valve box cover shall have wording, "Sewer," cast in it. 

D. Air and Vacuum Valve Chambers 
1. Air and vacuum valve chambers shall be 1.2 m (4') diameter precast concrete manhole 

barrels with precast concrete flat slab tops.  Precast manhole barrels shall meet the 
requirements of ASTM C478. 

2. Air and vacuum valve chamber access frames and cover shall be in accordance with 
Standard Drawing SS-04. 

E. Tracer Wire:  One #12 copper wire shall be placed on top of PVC force mains and attached 
to manhole/vault ring. 
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2502.5  MANHOLES AND OTHER STRUCTURES: 
A. MATERIALS: 

1. Materials for manholes, junction chambers, diversion chambers, and miscellaneous 
concrete structures shall comply with the following: 
(a) Precast manhole sections shall conform to requirements of ASTM Specification 

C478. 
(b) Concrete for precast manhole sections shall be 20.7 MPa (3000 psi) concrete.  

Monolithic manholes shall use 27.6 MPa (4000 psi) concrete.  Ready-mix concrete 
shall conform to ASTM C94 Alternate 2.  Maximum size of aggregate shall be 37.5 
mm (1½").  Slump shall be between 50 and 100 mm (2" and 4"). 

(c) Forms for chamber and structures shall be plywood or other accepted material.  Steel 
forms shall be used for the inside face of monolithic concrete manholes. 

(d) Reinforcing steel shall conform to ASTM A615, Grade 40 deformed bars, or ASTM 
A616, Grade 40 deformed bars. 

(e) Mortar Materials 
(1) Sand - ASTM C144, passing a No. 8 sieve. 
(2) Cement - ASTM C150, Type 1. 
(3) Water - shall be potable. 

 (f) All joints shall be fully sealed and waterproofed.  Rubber gaskets for precast concrete 
manhole sections shall meet the requirements of ASTM C443.  The gasket shall be 
the sole element depended upon to make the joint flexible and watertight. 

(g) The manufacturer of the precast manholes shall provide core-drilled openings to 
produce a smooth, uniform, cylindrical hole of the proper size to accommodate a 
resilient connector meeting the requirements of ASTM C 923 for all sewer pipes 
entering and leaving the manhole.  The resilient connectors shall be either Press-Seal 
Gasket Corp., which provides PSX gasket or Press Wedge II; or similar flexible 
manhole sleeves furnished by Kor-N-Seal by NPG Systems, Inc.; or equal. 

(h) Precast manhole sections shall be steam cured and shall not be shipped from the point 
of manufacture for at least five days after having been cast. 

(i) Manhole castings shall be of good quality cast iron and/or ductile iron, conforming to 
ASTM Designation A48.  Castings shall have a total weight of not less than 380 
pounds and shall conform to the design of the manhole casting as shown on the 
standard detail sheet.  Castings shall have three bolt holes equally spaced around base 
of frame and shall be securely anchored to cone section to provide a water tight-fit 
with three 9.4 mm (3/8") stainless steel bolts and expansion shields.  Unless 
specifically designated otherwise, manhole castings shall be the non-locking type. 

(j) Any other special manholes, junction chambers, diversion chambers, and 
miscellaneous concrete structures shall be constructed as detailed on the drawings. 

(k) Manhole Inverts shall be constructed as to provide a minimum drop of 30 mm (0.1 
feet) from the  incoming pipe invert to the outgoing pipe invert, unless otherwise 
approved by the Engineer. 

2502.6 PIPE EMBEDMENT MATERIALS 
A. Standard bedding material shall consist of a graded or crushed stone conforming to ASTM 

D448 (ODOT 701.06).  The following gradations are acceptable: 
1. Size No. 57:  25 to 4.75 mm (1" to No. 4) 
2. Size No. 67:  19 to 4.75 mm (3/4" to No. 4) 

B. Flowable fill shall be as specified in Section 2402.6.D. 
C. Concrete for embedment and encasement shall have a compressive strength of 1.0 MPa 
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(3,000 psi) at 28 days. 

2502.7 CONDUIT PIPE 
Conduit (casing) pipe shall be used where required at railroad or highway crossings.  The 
conduit pipe shall be in accordance with Section 2202 and meet the requirements of the 
railroad or highway authority with regard to type of material, wall thickness, and coating.  No 
conduit will be installed without the approval of the involved highway or railroad authority. 

2503 SITE PREPARATION 
2503.1 GENERAL 

A. Contractor shall do all cleaning necessary for performance of his work and shall confine his 
operations to that area provided through easements, licenses, agreements and rights-of-way.  
The Contractor's entrance upon any lands outside of that area provided by easements, licenses, 
agreements or public rights-of-way, shall be at the Contractor's sole liability. 

B. The Contractor shall not occupy any portion of the Project Site prior to the date established in 
the Notice to Proceed without prior permission of the Engineer. 

2503.2 OBSTRUCTIONS 

A. General:  Natural obstructions, existing facilities and improvements encountered during site 
preparation shall be removed, relocated, reconstructed or worked around as herein specified.  
Care shall be used while performing site preparation work adjacent to any facilities intended to 
remain in place.  Except as otherwise specified, the Contractor shall be responsible for any 
damage to existing facilities and improvements and any repairs required shall be promptly 
made at the Contractor's expense.  Waste materials shall be disposed of in a satisfactory 
manner off the work site.  Restoration of utilities damaged by the Contractor shall be restored 
as directed by the utility company at no additional cost to the Owner.  Unless otherwise 
provided in the Special Conditions or Proposal, no separate or additional payment will be 
made for any work in connection with removal, relocation or restoration of obstructions and 
existing facilities. 

B. Surface Obstructions 

1. Sidewalks, curb and gutter, drainage structures and similar obstructions shall be tunneled 
under if tunneling is best suited, otherwise the obstruction shall be, cut- in straight lines or 
removed to the nearest construction joint if located within five feet of the center-line of the 
trench.  In no case shall the joint or line of cut be less than one foot outside the edge of the 
trench.  Surface obstructions removed to permit construction shall be reconstructed as 
specified and to the dimensions, lines and grades of original construction. 

2. Mailboxes shall be maintained in the manner that the Postal Service requires to prevent 
interruption of mail delivery. 
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3. Site preparation shall include where necessary and permitted the removal of trees, shrubs, 
brush, crops, and other vegetation within the limits of the easements (right-of-way) or as 
may be provided for in licenses, permits and agreements.  The following procedures for 
protection of existing greenery are required. 

(a) Trees:  

(1) All reasonable effort shall be made to save as many trees as possible.  Trees are 
defined as six inches in diameter and greater when measured at a point three feet 
above the ground surface.  If trees can be saved by trimming, this shall be done in 
accordance with acceptable pruning practices. 

(2) All trees within easements or right-of-way provided, which are specifically to be 
removed or saved have been marked on the plans.  Trees to be removed shall be 
completely removed, including stump and large roots, unless such removal may 
result in damage to existing pipelines.  In that event, trees shall be sawn off not 
more than 100 mm (4") above the ground and the stump shall be removed to 300 
mm  (12") below finish grade.  Any tree replaced shall be outside the permanent 
sewer right-of-way and shall be like species of nursery stock. 

(b) Small Plants and Flowers: At least two weeks prior to the start of construction, 
property owners shall be notified by the contractor of the proposed starting date.  The 
purpose of this notification is so that the property owners can remove any small plants 
or flowers that they, the property owners, desire to save. 

4. Fences interfering with construction, and located within public rights-of-way or as may be 
allowed for in permits or agreements, may be removed by the Contractor only if the 
opening is provided with a temporary gate that will be maintained in a closed position 
except to permit passage of equipment and vehicles unless otherwise herein specified.  
Fences within temporary construction easements may be removed by the Contractor 
provided that temporary fencing is installed in such a manner as to serve the purpose of the 
fencing removed.  The contractor shall locate and record all fence corners prior to removal. 
All fencing removed shall be restored by the Contractor to the condition existing prior to 
construction unless otherwise specified in the Special Conditions.  The Contractor is and 
shall be solely liable for the straying of any animals protected or corralled or other damage 
caused by any fence so removed. 

5. The Contractor shall preserve all property comers, pins or markers.  In the event any 
property comers, pins, or markers are removed by the Contractor, such property points 
shall be replaced at the Contractor's expense and shall be reset by competent surveyors 
properly licensed to do such work.  In the event such points are section comers or Federal 
land corners, they shall be referenced and filed with the appropriate authority. 

6. Sodded and/or landscaped thoroughfares and areas on or adjacent to improved property 
shall be disturbed only to the extent required to permit construction.  Such areas shall not 
be used as storage sites for construction supplies and insofar as practicable shall be kept 
free from stockpiles or excavated materials. 
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C. Subsurface Obstruction: 
1. Where existing utilities and service lines are to be encountered, the Owner thereof shall be 

notified by the Contractor at least 48 hours (not including weekends and/or holidays) in 
advance of performing any work in the vicinity.  All excavation, pipeline installation and 
backfilling work in the vicinity of such utilities shall be accomplished in the manner 
required by the respective Owner and, if requested, under their direct supervision.  The 
Contractor shall be responsible for any and all damages to a public or private utility that 
may occur as the result of the construction. 

2. The Contractor shall make a reasonable effort to ascertain the existence of obstructions and 
shall locate obstructions by digging in advance of machine excavation where definite 
information is not available as to their exact location.  Where such facilities are 
unexpectedly encountered and damaged, responsible officials and other affected parties 
shall be notified and arrangements made for the prompt repair and restoration of service. 

3. The Contractor shall make every reasonable effort to protect private sewer facilities.  They 
are not shown on the Plans.  When these facilities are disturbed or damaged by the work, 
the Contractor shall make necessary repairs to the facilities for continuous service prior to 
the close of the work day.  Couplings shall be DFW non-shear as manufactured by NDS or 
approved equal. 

2504 EXCAVATION 
2504.1 SCOPE:  Excavation and trenching work shall include the necessary clearing, grubbing, and 

preparation of the site; removal and disposal of all debris; excavation and trenching as required; 
the handling, storage, transportation, and disposal of all excavated material; all necessary sheeting, 
shoring, and protection; preparation of subgrades; pumping and dewatering as necessary or 
required; protection of adjacent property; and other appurtenant work. 

2504.2 GENERAL:  
A. All pipeline excavation work shall be accomplished under supervision of a person experienced 

with the materials and procedures which will provide protection to existing improvements, 
including utilities and the proposed pipeline. 
B. The alignment, depth, and pipe subgrades of all sewer trenches shall be determined by laser 

beam or other electronic equipment. 

C. When pipe is to be installed in embankment or fill, the embankment shall be constructed in 
accordance with Section 2100 and shall be built up to a plane at least 450 mm (18") above the 
top of the pipe prior to the excavation of the sewer trench. 

D. The Contractor shall not open more trench in advance of pipe laying than is necessary. The 
maximum length of open trench allowed on any line under construction shall be 90 m (300').  
All open trenches shall be adequately protected. 

E. In the event hazardous wastes as defined by the Resource Conservation and Recovery Act of 
1976 (PL94-580) are encountered, work shall be halted and the Engineer shall be notified.  
Work shall be resumed only after the Engineer notifies the Contractor.  Regulation of removal, 
handling and disposal of hazardous wastes is the responsibility of Federal and State agencies. 
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2504.3 CLASSIFICATION OF EXCAVATED MATERIAL:  No classification of excavated 
materials will be made.  Excavation and trenching work shall include the removal and 
subsequent handling regardless of the type, character, composition, or condition thereof. 

2504.4 REMOVAL OF WATER 
A. The Contractor shall remove any water that may accumulate or be found in the trenches and 

other excavations made under the Contract. 

B. The Contractor shall form all dams, flumes or other works necessary to keep the excavation 
clear of water while the sewers and their foundations, and other foundation works, are being 
constructed.  All water shall be removed from such excavation in a manner that will not 
damage property. 

C. All dewatering shall be incidental to other items of work and shall be provided at no cost to 
the City. 

 2504.5 BLASTING  

A. When blasting is permitted by the Engineer, the Contractor shall use the utmost care to protect 
life and property.  The Contractor shall comply with all laws, ordinances, and the applicable 
safety code requirements and regulations relative to the handling, storage and use of explosives 
and protection of life and property, and he shall be responsible for all damage thereto caused 
by his or his subcontractor's operations. 

B. The Contractor shall provide insurance as required by the General Conditions and Covenants 
and Special Conditions before performing any blasting.  The governing agency shall be 
notified at least 24 hours before blasting operations begin. 

C. No blasting of any kind for rock excavations or any other purpose will be allowed if so noted 
on the Plans. 

2504.6 TRENCH EXCAVATION 

A. Excavations for pipelines, except where boring or jacking is specified, shall be accomplished 
by the open-cut method (trenching) except as specified or accepted by the Engineer.  
Trenching shall be with a minimum inconvenience and disturbance to the general public.  One 
block, or 91 m (300') whichever is shorter, shall be the maximum length of open trench ahead 
of pipe laying unless otherwise accepted by the Engineer.  The Contractor shall sort and 
stockpile the excavated material so the proper material is available for backfill. 

B. All trenches shall be excavated to depths required for proper pipe embedment.  Overdepth 
excavation shall be required when the subgrade is unstable.  Overdepth excavations shall be 
backfilled with granular pipe embedment material unless otherwise directed by the Engineer. 

C. Undercutting of trench walls is not permitted. 
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2505 INSTALLATION OF PIPE 
2505.1 SCOPE This section governs construction methods and procedures for the installation of 

gravity and pressure pipelines and appurtenances. 
2505.2 GOVERNMENTAL REQUIREMENTS: Sanitary sewer line installation shall comply with 

applicable State and County Environmental Quality Departments requirements.   
2505.3 TRENCH DEWATERING:  

A. Contractor shall maintain a dry and stable trench, obtain necessary permits, and provide for the 
proper method of discharging such water from the work site at all times until pipeline 
installation is completed to the extent that hydrostatic pressure flotation or other adverse 
effects will not result in damage to the pipeline. 

B. Proper dewatering techniques are the Contractor's responsibility.  All work performed by the 
Contractor which is adversely affected by his failure to adequately dewater trenches will be 
subject to rejection by the Engineer.  The Contractor shall repair and/or replace the affected 
pipeline without additional compensation. 

2505.4 DRAINAGE COURSE CROSSING ENCASEMENT: Any pipeline crossing a well-defined 
drainage course having less than 1 m (3') of cover over the pipe shall be encased in concrete.  The 
length of encasement shall be as shown on the Plans or if not shown as specified by the Engineer. 

2505.5 TRENCH SHORING AND BRACING: All shoring, bracing or blocking shall be furnished 
and installed as necessary to preserve and maintain exposed excavation faces, to protect 
existing improvements, to protect the proposed pipeline and to provide for safety. 

A. Shoring or other methods for support of trench walls is the responsibility of the Contractor and 
shall be accomplished by methods that will not adversely affect pipeline alignment, grade 
and/or structural integrity. 

B. All bracing, sheeting and/or shoring installed below a horizontal plane 150 mm (6") above top 
of proposed pipe shall not be disturbed or removed after pipe and/or pipe embedment has been 
installed unless otherwise specified.  The bottom skids of a trench shield shall not extend lower 
than 150 mm  (6") above top of proposed pipe. 

2505.6 PIPE EMBEDMENT:  

A. All concrete embedments for rigid pipe shall begin and end at a pipe joint. 

B. Pipe shall be embedded with standard bedding materials in accordance with the Standard 
Drawing SS 01. 
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2505.7 BEDDING INSTALLATION: 
A. The trench subgrade shall be prepared to provide a uniform and continuous pipe support 

between pipe bells and joints. 

B. Place and densify embedment material by shovel slicing or vibrating and prepare embedment 
material so that the pipe will be true to line and grade after installation. 

C. After each pipe has been brought to grade, aligned, and placed in final position, deposit and 
densify by shovel slicing sufficient bedding material under the pipe haunches and on each side 
of the pipe to hold the pipe in proper position during subsequent pipe, jointing, bedding, and 
backfilling operations.  Place bedding material uniformly and simultaneously on each side of 
the pipe to prevent lateral displacement. 

D. Place pipe that is to be bedded in concrete embedment in proper position on temporary 
supports consisting of wood blocks or bricks with wood wedges.  When necessary, anchor or 
weight the pipe to prevent flotation when the concrete is placed. 

E. Place concrete for  concrete embedment or encasement uniformly on each side of the pipe and 
deposit at approximately its final position.  Do not move concrete more than 1.5 m (5') from its 
point of placement. 

F. If unstable subgrade conditions are encountered and it is determined by the Engineer that the 
bedding specified will not provide suitable support for the pipe, additional excavation to the 
limits determined by the Engineer will be required.  This additional excavation shall be 
backfilled with material accepted by the Engineer. 

2505.8 BEDDING MATERIAL: 
A. Concrete Cradle or Encasement:  Concrete for embedments shall have a minimum 28-day 

strength of 20.7 PA (3,000 psi) except as otherwise specified.  After initial set of concrete, 300 
mm (1') of backfill material should be placed over the conduit or concrete.  The backfill above 
this point shall not be placed nor sheeting removed until at least forty-eight (48) hours after 
placement of the concrete.  Time requirements may be adjusted by the Engineer to obtain 
structural integrity. 

B. Granular Embedment: The pipe shall be bedded in granular material, as shown on the 
Standard Drawings, conforming to ASTM D448, Size No. 67 or 57. 

C. Flowable Fill:  Flowable Fill shall be a sand-cement slurry consisting of 134.7 kg (2,970 lbs) 
of sand, 45.4 kg (100 lbs) of cement, and approximately 207.7 kg (458 lbs) of water per cubic 
yard.  The slurry will be mixed to a pourable soupy mix in a ready mix truck.  When the 
flowable fill is to be a Quick-Set flowable fill, the cement shall be replaced with a rapid set 
cement and the slurry shall have a strength of 0.45 MPa  to 0.53 MPa (65 to 75 psi) in 1 to 1.5 
hours. 
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2505.9 TEES, WYES AND BUILDING SERVICE LINES:  
A. Tees, wyes and saddles shall be installed at forty-five (45) degrees with pipe springline for 

pipe sizes 200 mm (8") through 400 mm (16") diameter.  Tees, wyes and saddles shall not be 
installed in pipe sizes greater than or equal to 450 mm (18") diameter.  Saddles shall be DFW 
Flexible Saddle or approved equal.  

B. Building service lines shall be installed with a straight alignment and at a uniform grade not 
less than one (1) percent unless otherwise specified and shall be embedded with granular 
bedding material.  Service line depth shall be based on service line stubout 450 mm (0.5') 
below surface, 1% minimum grade and a minimum of 650 mm (26") from finished floor 
elevation to top of service line.  When a building service line grade exceeds twenty (20) 
percent, pipeline anchors shall be installed with the first anchor not more than 3.7 m (12') nor 
less than 2.1 m (7')  upstream of the tee or wye. 

C. The Contractor shall maintain an accurate record for submittal to the Engineer of location, size 
and direction of each tee, wye, saddle and/or location, size and length of each building service 
line.  Locations shall use the pipeline stationing as shown on the Plans or the distance from the 
first downstream manhole.  If the City provides video of the tap location, a charge of $100 per 
residence is required.   

D. Service lines shall be terminated and capped as shown on Standard Drawing SS 08 or SS 09. 

2505.10 GRAVITY SEWERS:  

A. All gravity sewers shall be installed to the alignment, elevation, slope, and with pipe 
embedment as specified and/or shown on the Plans.  Maintain the following tolerances from 
true alignment and grade between adjacent manholes: 

Alignment  150 mm  (6 inches) 
Grade     25 mm  (+1 inch) 

B. Joint deflection shall not exceed the maximum allowable deflection per joint according to 
ASTM C 425, ASTM C 594 and AWWA C 600.  Only one correction for alignment and/or 
grade shall be made between adjacent manholes. 
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2505.11 PRESSURE SEWERS (FORCE MAIN):  

A. All pressure sewers shall be installed with required pipe embedment to depths shown on the 
Plans (to a continuous slope when not shown) and in accordance with Standard Drawing W 01.  

B. Accepted air relief valves shall be installed at all locations shown on the Plans or where 
required by the Engineer. 

C. The Contractor shall block and anchor the pipeline or use restrained joints to accommodate 
thrust and testing forces at pipe deflections, bends, tees, and plugs in accordance with the 
Standard Drawings. 

2505.12 ANCHORS  
A. Pipelines shall be anchored in accordance with the following table: 

PIPELINE ANCHORS 
Percent      Center to Center 
of Grade    Max. Spacing in meters (Feet) 
20 - 35       11  (36) 
35 - 50       7.3  (24) 
   50       4.9  (16) 

B. The anchor shall be of concrete or other material accepted by the Engineer.  Concrete anchors 
shall have a minimum thickness of 300 mm (12").  The anchor shall extend not less than 300 
mm (1') into undisturbed earth on the sides and bottom and 300 mm (1") above top of pipe.  In 
incompressible material, the above dimensions may be  150 mm (6") each side and bottom. 
The anchor shall support a joint fitting. 

2505.13 PIPE LAYING:  
A. All pipe shall be installed in accordance with the pipe manufacturer's recommendations, except 

as modified herein. 
B. Pipe laying shall not proceed if the trench width as measured at the top of pipe exceeds the 

maximum allowable trench width.  If this occurs, the Contractor shall submit to the Engineer 
for review a better bedding for the pipe or pipe of sufficient strength to provide safe supporting 
strength. 

C. All pipe and fittings shall be stored and handled with care to prevent damage thereto.  Hooks 
shall not be used to transport or handle pipe or fittings. Pipe or fittings shall not be dropped. 

D. Rejected pipe and fittings shall be marked and removed from the Project Site at no cost to the 
Owner.  All pipe and fittings shall be examined for soundness and specification compliance 
prior to placement in the trench, and rejected pipe or fittings shall not be incorporated into the 
pipeline.  Pipe class or strength shall be checked to assure that proper pipe is installed. 

E. Joint contact surfaces shall be cleaned prior to jointing.  Lubricants, primers, or adhesives shall 
be used as recommended by the pipe or joint manufacturer. 

F. Pipe laying normally shall begin at the lowest point.  A minimum earth cover of 760 mm (30”) 
shall be provided for all sewers of material other than cast/ductile iron.  Where this depth of 
cover is not available, protection shall be provided by earth fill, encasement in concrete, or 
construction with cast/ductile iron. 

G. Unless otherwise required, all pipe shall be laid straight between manholes, excavating bell 
holes for each pipe joint.  When jointed, the pipe shall form a true and smooth pipeline. 
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H. Pipe connecting to a structure shall be supported with concrete embedment, cradle or 
encasement to the first joint outside the structure excavation.  If flexible wall connections are 
used, standard bedding may be used in lieu of concrete embedment provided the height of 
backfill does not exceed the covers depths, which would result in loads exceeding the pipe's 
safe supporting strength. 

I. All pipelines shall be plugged at the end of each day's progress.  Plugs or other positive 
methods of sealing shall be utilized at all times to protect any existing, system from entrance of 
stormwater or other foreign matter. 

J. When a sanitary sewer line crosses an existing pipeline and the clearance is less than 0.6 m 
(2'), special embedment may be required. 

2505.14 CONNECTION OF PIPES OF DISSIMILAR MATERIALS: 
The connection of pipes of different materials shall be made using a DFW non-shear 
coupling or approved equal and shall provide a permanent and watertight connection that 
will withstand the hydrostatic test pressure. 

2506 BACKFILL 
2506.1 GENERAL: 

A. All trash and debris shall be removed from the pipeline excavation prior to backfilling. 
B. Unless otherwise specified, all sewer trenches and excavation around structures shall be 

backfilled to the original surface of the ground with suitable earth or earth and rock.  When an 
earth and rock mixture is used, it shall be placed and thoroughly consolidated with sufficient 
earth to completely fill all voids between the rocks. 

C. The backfill material shall be placed in lifts not to exceed 0.6 m (2') in depth.  Each lift shall be 
compacted to the required density prior to the next lift being placed. 

D. Commercial sand backfill shall not be used for gravity sewer lines. 
E. In areas marked "garden" or "flower garden," the original topsoil shall be replaced to original 

elevation and depth. (Minimum depth shall be 300 mm (12")). 
F. Backfill material shall be carefully placed to avoid damage to or displacement of the pipe and 

other exposed utilities or structures. 
G. Backfill shall not be placed when material contains frost, is frozen, or a blanket of snow 

prevents proper compaction.  Contractor shall remove waste material, trees, organic material, 
rubbish, or other deleterious substances. 

H. No rock whose greatest dimension exceeds six inches shall be placed within 0.6 m (2') of the 
top of the pipe in any excavation as backfill.  No rock greater than one foot in its largest axis 
shall be placed in any trench excavation as backfill. 

I. Special backfilling will be allowed in new residential subdivisions or other development 
approved by the City Engineer.  The select fill and final backfill can be backfilled in one lift.  
The backfill shall be compacted from the top of the trench by driving acceptable heavy 
equipment over the trench.  If trench settlement occurs within the maintenance bond period the 
contractor shall fill and compact the settled area with acceptable material and repair the area 
with sod if necessary. 

J. Warning tape shall be installed above all new and rehabilitated underground piping after 
placement of select backfill as detailed on Standard Drawing SS 01.  The tape shall be installed 
approximately 18 inches above the top of pipe.  The tape shall be 2 to 3 inches wide and made 
of materials not subject to decay or breakdown in the environment where it is installed.  Tape 
shall be colored “green” for both gravity sewers and pressure force mains and shall be 
permanently marked “CAUTION: BURIED SEWER LINE BELOW.” 
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2506.2 BACKFILLING UNDER PAVEMENT: Under areas to be paved, the backfill materials from 
the top of the pipe embedment shall be compacted in such a manner so as to obtain 95% of 
maximum density as determined by ASTM D 698.  The backfill material shall extend a minimum 
of 2-feet behind the back of curb, or the edge of pavement where no curb exists.  Required 
compaction and percentage of maximum density must be obtained before pavement is placed. 

2506.3 BACKFILLING IN UNPAVED AREAS: From the top of the pipe embedment to a point at 
grade the backfill material shall be compacted to no less than 90% of maximum density as 
determined by ASTM 698. 

2506.4 BACKFILL AROUND STRUCTURES 
A. No backfill shall be placed over or around any structure until the concrete or mortar has attained a 

minimum strength of 13.8 MPa (2,000 psi) and can sufficiently support the loads imposed by the 
backfill without damage. 

B. The Contractor shall use utmost care to avoid any wedging action between the side of the 
excavation and the structure that would cause any movement of the structure.  Any damage caused 
by premature or unbalanced backfill or by the use of equipment on or near a structure will be the 
responsibility of the Contractor. 

C. No rock larger than 100 mm (4") maximum dimension shall be placed within 300 mm  (1') of the 
exterior surface of any structure. 

2507 RESTORATION 
2507.1 GENERAL: The Contractor shall restore the project site to conditions equal to or better than 

those existing prior to entry unless otherwise specified. 

A. Maintain adequate safety signs, Barricades and lights until final restoration of work area is 
completed. 

B. Public property shall be restored to the requirements of the public body having jurisdiction. 

2507.2 CLEAN-UP: The Contractor, upon completion of installation and backfill operations, shall 
prepare the area for final grading including but not limited to the following items: 

A. Clean-up shall follow the backfilling operations as closely as possible. 

B. Excess material shall be removed from the site including material that has washed into the 
stream beds, storm water facilities, streets, etc. 

C. Tools, equipment and construction material shall be removed except for in designated storage 
areas along the pipeline route. 

D. Restore surface and sub-surface drainage and provide temporary wash checks where necessary. 

2507.3 FINISHED GRADING:  
The Contractor shall finish grade the area to lines and grades shown on the Plans or if not 
shown to those that existed prior to the area being disturbed.  Special attention shall be 
directed to assure surface drainage.  The area shall be smoothed by raking or dragging. 
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2507.4 SURFACE RESTORATION: 
A. Seeding and Sodding:  All unpaved areas cut by the line of trench or excavation or damaged 

during the work shall be seeded or sodded when specifically indicated on the plans.  Seeding 
and sodding shall conform to the requirements of Section 2104. 

B. Sidewalks and Driveways:  all paved sidewalk and driveway areas cut by the line of trench or 
excavation or damaged during the work shall be replaced.  Sidewalk and driveway replacement 
shall conform to the requirements of Section 2205 and 2304.7. 

C. Streets and Curbing:  All paved street, shoulder, and curbing areas cut by the line of trench 
or excavation or damaged during the work shall be replaced to conform to the lines and grades 
of the original pavement and shall be of equal quality, thickness, and appearance to that 
removed.  Paving and curb replacement shall conform to the requirements of Section 2205 and 
2304. 

2507.5 FENCES:  All fencing damaged and/or removed existing prior to construction shall be 
restored to a condition not less than that which existed prior to construction. 

2507.6 WALLS: Retaining and architectural walls, if disturbed or damaged, shall be restored 
architecturally and structurally to conditions not less than that which existed prior to 
construction. 

2507.7 TREES, SHRUBS AND BUSHES: Any tree, shrub or bush replaced shall be planted outside 
the permanent sanitary sewer right-of-way and shall be of the same species as the removed 
tree, shrub or bush.  Any tree, shrub or bush specie that is prohibited by local restrictions shall 
be substituted with a related species.  The contractor shall notify the property owners at least 
two weeks prior to the start of construction so property owners can remove small plants and 
flowers. 

2507.8 MANHOLE EXCAVATION 
A. Excavation:  Excavation for manholes and special structures shall be governed by this Section 

and Section 2504.  It shall be achieved in a suitable and orderly manner providing a minimum 
disturbance to the general public. 

B. Depth of Excavation: Depth of excavation shall be to that required for proper installation of 
the manhole or structure.  Over-depth excavation may be required by the Engineer if the 
subgrade is unstable.  Over-depth excavation due to unstable subgrade shall be backfilled as 
required by the Engineer.  Over-depth excavation occurring through an oversight by the 
Contractor shall be backfilled as required by the Engineer at no additional cost to the Owner. 

C. Side Clearances: Side clearances outside the manhole and/or structures shall be no greater 
than to allow for forming, connection of piping, proper application of special coatings, if 
required, and to permit inspection.  When concrete is to be placed directly against excavated 
faces, excavation shall be sufficiently outside of the manhole or structure to provide not less 
than 75 mm (3") of concrete cover over the steel reinforcement. 

2507.9 MANHOLE INSTALLATION:  
Manhole installation shall be governed by this Section and Section 2505.  It shall be 
performed by the Contractor on a schedule that will provide an orderly progression of the 
work. 

A. Bases: 
1. Precast developed bases shall be reinforced in accordance with ASTM C478. 
2. If preferred developed bases are not used, poured concrete bases shall be used.  Developed 

bases shall be installed on a maximum of 100 mm (4") of crushed rock.  Depths exceeding 
this amount shall be filled with concrete. 
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3. Poured-in-place bases shall have a minimum thickness of 200 mm (8").  When poured-in-
place bases are used, the invert shall be poured monolithically with the base.  The bottom 
wall sections shall be embedded in the base section a minimum of 75 mm (3").  The 
bottom precast wall section shall not be set upon a previously poured base.  Solid concrete 
blocks shall be used for supporting and leveling the wall section prior to pouring the base. 

B. Inside Dimensions: The minimum horizontal clear distance in the barrel of the manholes shall 
not be less than four feet unless otherwise specified on the Plans. 

C. Precast Manholes: 
1. Delivery: Precast concrete components shall not be delivered to the job until representative 

concrete control cylinders have attained at least 80 per cent of the specified minimum 
design strength. 

2. Inspection: Precast concrete shall be inspected when delivered.  Rejection of defective or 
cracked precast concrete components shall be in accordance with ASTM C478. 

3. Construction: Precast sections shall be cleaned of all dirt, grass, and other deleterious 
matter.  Seal each joint (including adjustment rings and castings) with a double bead of 
preformed bitumastic joint sealant.  Lift holes shall be patched with non-shrink grout. 

D. Cast-In-Place Manholes: 
1. Wall thickness: Wall thickness shall conform to the dimensions as shown on the drawings. 
2. Construction: Reinforcement steel shall be placed as shown on the drawing.  Tie-holes 

shall be patched with non-shrink grout.  Wall sleeves, where required, shall be installed as 
shown on the drawings.  Water stops shall be installed at the wall and slab connection and 
shall be of the size, thickness and material as shown on the drawings. 

3. Waterproofing: Interior protective coatings, where required, shall conform to the material 
specifications.  Application shall conform to the manufacturer's recommendation. 

4. Top Slabs: Thickness shall conform to the dimensions and reinforcement steel shall be 
placed as shown on the drawings. 

5. Pipe Stubs: Stubs shall be installed at the locations, angles, elevations and of the materials 
as shown on the drawings.  A water-tight removable stopper shall be installed in each pipe 
stub.  Pipe stubs shall be installed so that a pipe joint will be 600 mm  (2') or less from the 
outside manhole wall. 

6. Inverts: Inverts shall be structural concrete and steel-troweled to produce a dense, smooth 
finish.  The invert channel shall be "U" shaped in cross section and extend upward one-
half of the inside pipe diameter.  Smooth transitions shall be formed for pipes of different 
sizes, elevation and bends.  The invert bench shall be sloped to drain. 

7. Top Elevation: The finished top elevation of manhole castings shall conform to the 
following unless otherwise shown on the plans or directed by the Engineer. 

(a) In paved or future paved areas, the top of the casting shall conform to the slope of the 
pavement and be 3 mm (1/8") below the finished pavement elevation. 

(b) In non-pavement areas, the top of the casting shall be not more than 150 mm (6") above 
the surrounding ground nor less than 0.2 feet above the surrounding ground.  The final 
elevation shall be at a point where storm water will drain away from the manhole cover. 

 
 2500 - 18 



8. Manhole Adjustment: All new manholes will be provided with adjustment ring(s) 
underneath the casting as shown on the Standard Drawings.  The joints shall be sealed with 
preformed bitumastic sealant. The maximum allowable adjustment distance between the 
top of the cone and the bottom of the casting shall be 300 mm (12").  If the top of an 
existing manhole is required to be raised to an elevation that will exceed the maximum 
adjustment distance or lowered more than the adjustment rings will allow, all vertical 
adjustments shall be made to the barrel of the manhole. 

9. Castings: Castings shall be installed with the mud ring inserted inside the manhole 
opening and resting on a minimum of two rows of preformed bitumastic sealer.  Bolt-down 
castings shall be held in place as shown on the Plans. 

E. Manhole Backfilling  Manhole backfilling shall be governed by Section 2506. 

F. Restoration: Restoration shall be governed by Section 2507.4. 

G. Manhole Testing:  Manholes shall be tested in accordance with Section 1006.7. 

2508 MEASUREMENT AND PAYMENT 

2508.1 SCOPE:  This section covers the methods of measurements, and the basis of payment, for the 
furnishing of all labor, equipment, tools, and materials for the performance of all related work 
necessary to complete any construction covered in Section 2500. 

2508.2 GENERAL:  Unless specifically altered by the Special Conditions, the methods of 
measurement and payment will be as specified herein, and as listed in the Proposal (Bid 
Schedule). 

2508.3 ITEMS NOT LISTED IN THE PROPOSAL:  There will be no measurement or separate 
payment for any items of work not specifically identified and listed in the Proposal and all 
costs pertaining thereto will be included in the Contract Unit Prices for other items listed in the 
Proposal. 

2508.4 MEASUREMENT AND PAYMENT   
The quantities of accepted work will be measured and paid for on a  unit price basis as 
determined as follows: 

A. Pipe:  Payment shall be made at the unit price bid per linear foot of pipe of the size and type 
specified in the Bid Schedule and placed as shown on the drawings.  Total footage shall be the 
actual measurement along the centerline of the pipe to the inside face of connecting structures. 
No deduction will be made for laying lengths of valves or fittings.  No additional payment 
shall be made for vertical pipe or for fittings or specials included as pipe, joint restraint, right-
of-way clearing and restoring, testing, cleanup, or other operations unless identified in the 
Proposal. 

B. Polyethylene Wrap:  If called for separately in the Proposal, polyethylene tube shall be 
furnished and shall be paid for at the unit price bid per linear foot installed. 

C. Standard Bedding Material (SBM):  If called for separately in the Proposal, payment shall 
be made at the unit price bid for cubic meters (yards) of SBM specified in the Proposal and 
placed as shown on the drawings.  SBM volume estimate is computed on the basis of the 
length of pipe, trench width, and depth of SBM, less the volume of the pipe installed in the 
SBM based on the outside diameter (O.D.).  Payment will not be made for extra width or depth 
of trench due to Contractor's workmanship. 

 
 2500 - 19 



D. Trench Excavation:  Payment shall be made at the unit price bid per cubic meter (yard) of 
trench excavation completed according to the Plans and Specifications.  Volume will be 
computed as follows:  Standard trench width as given in the Standard Drawings; length of line 
as of the actual horizontal measurement along the centerline of the ditch; depth of excavation 
as the actual depth of ditch from the original ground surface to the flow line of the pipe as 
shown in the construction plans.  Average end-area method of computing volume will be used. 
No measurement for excavation will be made for material excavated outside the neat lines of 
the standard trench width as given in the Standard Drawings unless included in the Special 
Conditions or Proposal. 

E. Fittings:  Payment shall be made at the unit price bid per fitting type specified in the Proposal, 
installed in accordance with the plans, and shall include cost of concrete thrust blocking. 

F. Conduit (casing):  Measurement will be made in linear meters (feet) for the applicable size 
and type of conduit, bored or trenched, as called for in the Proposal and/or as shown on the 
plans, based on actual field-measured lengths of acceptably installed conduit (casing), 
including end seals and other subsidiary items. 

G. Valves:  Payment for valves shall be made at the unit price bid per valve, of the type specified 
on the Proposal, and placed as shown on the Drawings.  The unit price bid for air relief and 
check valves shall include the valve vault.  No additional payment shall be made for: 
excavation, backfilling, concrete blocking, crushed rock for drains, or air relief valve piping in 
vaults. 

H. Valve Boxes:  Payment for valve boxes shall be made at the unit price bid per valve box, 
placed as shown on the Drawings.  If valve box extensions are required, they shall be paid for 
at the unit price bid per extension if identified separately in the Proposal.  No additional 
payment shall be made for setting of the valve box or extension. 

I. Manholes:  Payment for manholes shall be made on the basis of units installed and accepted.  
If the manhole depth, measured from the invert to the top of the cover exceeds 2 m (6'), the 
additional depth shall be paid for at the unit price bid per linear meter (foot) of manhole depth 
over 2 m (6') 

J. Specials (Vaults, Special Structures, etc.):  Measurement for these type items will be made 
based on the actual number of units installed, as called for on the plans and as identified in the 
Proposal. 

K. Embedment or Encasement: Concrete embedment or encasement will be measured by the 
lineal foot of each size and type. 

L. Seeding: Measurement and payment will be made in accordance with Section 2105.4.G. 
M. Sodding: Measurement and payment will be made in accordance with Section 2105.4.F. 
N. Pavement Removal and Replacement: Measurement will be made in accordance with 

Section 2207.4.E. 
 

END OF SECTION 2500 
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 City of Norman 
STANDARD SPECIFICATIONS AND CONSTRUCTION DRAWINGS  

SECTION 2600 SANITARY SEWER LIFT STATION 
2601 GENERAL REQUIREMENTS 

2601.1 SCOPE: This specification is to govern the furnishing of all materials, labor, equipment, 
tools, and other services to construct submersible lift station, complete with submersible non-
clog pumps, motors, discharge elbows, access hatch, portable hoist, guide system, reinforced 
concrete wet well, as specified in this section and as shown on the drawings. 

2601.2 ABBREVIATIONS: Wherever the words, forms, or phrases herein defined or pronouns used 
in their stead occur in these specifications, in the contract or in the Advertisement of any 
document or instrument herein contemplated or to which these specifications apply, the intent 
and mean shall be interpreted as defined in Sections 1008 and 1009. 

2601.3 CODES, SPECIFICATIONS, AND STANDARDS:  Codes, specifications, and standards 
referred to by number or title shall form a part of this specification to the extent required by 
the references thereto.  Latest revisions shall apply, unless otherwise specified. 

2601.4 QUALITY ASSURANCE 

A. The pumping unit manufacturer shall test each pump for mechanical and electrical 
correctness. 

B. Field tests shall be completed as specified in this Section. 

2601.5 SUBMITTALS 
A. Submittals shall be as specified in the General Conditions. 

B. Submit the following: 
1. Manufacturer's Certificate certifying compliance with the referenced specifications and 

standards. 

2. Shop drawings with performance data and physical characteristics. 

3. Manufacturer's installation instructions. 

4. Manufacturer's operation and maintenance material and manuals. 

5. Certified copies of test reports. 

2601.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 
A. The Contractor shall be responsible for the delivery, storage, and handling of products. 

B. All pumps, motors, and appurtenances shall be loaded and unloaded by hoists or skidding.  
Products shall not be dropped, skidded, or rolled against other products.  Slings and hooks 
shall be padded in such a manner to prevent damage to products. 

C. Pumps shall be packaged in such a manner as to provide ample protection from damage 
during handling, shipment, and outdoor storage at the lift station site.  All openings shall be 
capped with dustproof closures and all edges sealed or taped to provide a dust-tight closure. 
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D. Damaged products shall be removed promptly from the job site and replaced with undamaged 
products. 
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2602 PRODUCTS 
2602.1 PUMP STATION MATERIALS 

A. Pump materials shall meet the requirements of the latest editions of the following 
specifications: 
Material   Specification Designation 
Cast Iron   ASTM A-48, Class 30 
Stainless Steel  ANSI Type 316L, 304, and 431 
Bronze    ASTM B-144, Class 3B 
Hot Rolled Steel ASTM A 107-50-T Gr. 1015 .20 Cu.Min. 
Cold Rolled Steel ASTM A 108-50-T Gr. 1141 Turned, Ground & Polished 
Ductile Iron Pipe ANSI A21.51/AWWA C151 
Internal Lining  Protecto 401 Ceramic Epoxy, 40 mil thick 

B. Where applicable specifications are not designed herein, supply high class commercial grades 
of materials that meet the requirements specified and which are satisfactory to the Engineer.  

C. The following pump manufacturers are permitted:  ABS, Flyght Corporation, Barnes Pumps, 
Inc., PACO Pumps, Inc, or accepted equal. 

2602.2 PUMP DESIGN 
A. Pumps shall be capable of handling raw, unscreened sewage and minimum size 75mm (3") 

spherical solids. 
B. The design shall be such that the pump unit will be automatically and firmly connected to the 

discharge piping when lowered into place on its mating discharge connection, which shall be 
permanently installed in the wet well. 

C. The pump shall be easily removable for inspection or service, requiring no bolts, nuts, or 
other fastenings to be disconnected.  For this purpose, there shall be no need for personnel to 
enter the wet well. 

D. Each pump shall be fitted with a stainless steel lifting chain or cable of adequate strength and 
length to permit raising and lowering the pump for inspection and removal. 

E. The pump, with all its appurtenances and cable, shall be capable of continuous submergence 
under water without loss of watertight integrity to a depth of 20 meters (65 feet). 

F. Pumps shall be designed to allow for an increase of at least one impeller size to allow for 
increasing the flow rate at a future date. 

2602.3 PUMP CONSTRUCTION 
A. All major parts, such as stator casing, oil casing, sliding bracket, volute and impeller, shall be 

gray cast iron, Class 30, with smooth surfaces devoid of blow holes and other irregularities.  
All surfaces coming in contact with sewage shall be protected by an accepted epoxy coating. 
All exposed bolts and nuts shall be stainless steel. 

B. A wear ring system shall be installed to provide efficient sealing between the volute and 
impeller.  Pumps whose design does not require a wear ring shall be considered equal if a 
means is provided to maintain close tolerance between the impeller and the volute. 
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C. The impeller shall be gray cast iron of a non-clogging design capable of handling solids, 
fibrous materials, heavy sludge, and other matter found in normal sewage applications.  The 
impeller shall be constructed with a long throughlet without acute turns.  The impeller shall 
be dynamically balanced.  Static and dynamic balancing operations shall not deform or 
weaken it.  The impeller shall be slip fit to the shaft and key driven.  Non-corroding fasteners 
shall be used. 

1. When double shrouded impellers are used, a wear ring system shall be installed to provide 
efficient sealing between the volute and impeller.  The wear ring shall consist of a stationary 
ring made of nitrile rubber molded with a steel ring insert which is drive-fitted to the volute 
inlet and rotating stainless steel ANSI 304 ring which is drive-fitted to the impeller eye. 

2. The volute shall be of single piece design and shall have smooth fluid passages large enough 
at all points to pass any size solid which can pass through the impeller. 

D. Pump shall be provided with a mechanical rotating shaft seal system running in an oil 
reservoir having separate, constantly hydro-dynamically lubricated lapped seal faces.  The 
(lower) seal unit between the pump and the oil chamber shall contain one stationary and one 
positively driven rotating tungsten-carbide ring. 

E. The (upper) seal unit between the oil sump and motor housing shall contain one stationary 
tungsten-carbide ring and one positively driven rotating carbon ring.  Each interface shall be 
held in contact by a spring system.  The seals shall require neither maintenance nor 
adjustment, but shall be easily inspected and replaceable.  Shaft seals which are lubricated by 
oil and not the pumped liquid may utilize carbon and ceramic, Type 21, to be considered 
equal.  The shaft sealing system shall be capable of operating when the pump is submerged to 
depths of/or pressures equivalent to 20 meters (65 feet).  No seal damage shall result from 
operating the pumping unit out of its liquid environment for extended periods of time.  The 
pump shall be capable of operating for 24 hours in a dry condition without damage to the 
pump motor or mechanical seal. 

F. The pump shaft shall be stainless steel ANSI 431 or hard chrome plated carbon steel. 
G. The cable entry water seal design shall be such that precludes specific torque requirements to 

ensure a watertight and submersible seal.  Epoxy filled terminal housing shall be considered 
equal providing individual wire leads are spliced in the motor terminal housing and the 
individual splice caps are filled with epoxy; such construction shall not require a terminal 
board to isolate the motor interior and the pump top. 

H. All mating surfaces of major parts shall be machined and fitted with nitrile O-rings where 
watertight sealing is required. 

I. Machining and fitting shall be such that sealing is accomplished by automatic compression in 
two planes and O-ring contact made on four surfaces.  Square rings which provide the 
controlled compression of an O-ring and the ease of assembly of a flat gasket shall be 
considered equal. 

J. Tolerances of all parts shall be such that allows replacement of any part without additional 
machining required to ensure sealing as described above. 

K. Each unit shall be provided with an adequately designed cooling system.  Thermal radiators 
integral to the stator housing, cast in one unit, are acceptable.  Units which utilize an oil-filled 
motor and which operate considerably cooler than air-filled motors shall not require 
additional cooling to be considered equal.  Thermal radiators integral to the stator housing, 
cast in one unit, are acceptable.   
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L. Internal thermal sensors shall be required on each pump motor.  Thermal sensors shall be 
used to monitor stator temperatures.  There shall be one for each phase group in the motors.  
These shall be used in conjunction with and supplemental to external motor overcurrent 
protection, and they shall be located in the control panel.  The internal thermal sensors shall 
show and/or sound an alarm and automatically shutdown the pump before motor damage 
occurs.  

M. Moisture sensing probes shall be installed in the mechanical seal cavity of each pump unit.  
These probes shall sense the intrusion of the pumped liquid into the seal cavity, send a signal 
to the panel mounted alarm device, and shut the pump down immediately.  The alarm device 
shall be activated until the pump is removed from service/or repair.  

2602.4 GUIDE SYSTEM 
A. A sliding guide bracket shall be an integral part of the pump unit.  The volute casing shall 

have a machined discharge flange to automatically and firmly connect with the cast iron 
discharge connection which, when bolted to the floor of the sump and discharge line, will 
receive the pump discharge connecting flange without the need of adjustment, fasteners, 
clamps, or similar devices. 

B. Installation of a pump unit to the discharge connection shall be the result of a simple linear 
downward motion of the pump unit guided by two guide rails, a T-bar, or other suitable guide 
system. 

C. Guide rails or pipes or other suitable guide system shall be constructed using stainless steel 
material or pipe (Schedule 40, Grade 304). 

2602.5 MOTOR 
A. The pump motor shall be housed in an air-filled, watertight casing and shall have moisture 

resistant Class F 155° C insulation.  Oil-filled motors shall be considered equal providing 
they are the standard design of a U.S. manufacturer and do not utilize a heat shrunk, pressed 
in stator assembly.  The motor shall be NEMA design B and designed for continuous duty, 
capable of sustaining a minimum of 10 starts per hour.  No motor winding damage shall 
result from operating the pumping unit out of its liquid environment for extended periods of 
time. 

B. Pump motor cable installed shall be suitable for submersible pump applications and this shall 
be indicated by a code or legend permanently embossed on the cable.  Cable sizing shall 
conform to NEC specifications for pump motors and shall be of adequate size to allow motor 
voltage conversion without replacing the cable.  Unless otherwise noted, provide adequate 
cable to complete the installation shown on the drawings. 
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2602.6 ELECTRICAL CONTROLS 
A. Automatic control center shall be equipped with individual disconnects, 3-pole manual 

transfer switch, 4-pole standby generator receptacle to match generator plug, across-the-line 
starters, alternator, automatic transfer to non-operating pump in event of overload in 
operation pump, motor overloads complete with isolated contact for telemetering, overload 
reset, hand-off-automatic pump operation selector switch, 120 volt transformer for alarm light 
and duplex 120 volt convenience outlet, and terminal board with connections for high-level 
alarm, motor fail (2) and motor run (2), all components housed in NEMA 4 dead front 
construction for pole mounting enclosures.  A spare single pole 20A circuit breaker shall be 
provided to power telemetry panel (TP).  120 VAC power shall be brought to the terminal 
board in addition to alarm and motor run signals.  A thermostatically controlled heater and 
lightning protection will also be included in the motor control center.  Also furnish and install 
four liquid level sensors consisting of mercury switches in a smooth, chemical resistant 
polypropylene casing, suspended on its own cable.  The control center shall be installed in a 
location as shown on the drawings.  Control panel shall be provided with a keyed locking 
arrangement. No splicing of electrical cables shall be permitted.  All cables and wires must 
terminate inside the control panel. 

B. The lift station shall contain the electrical system consisting of all wiring, conduits, 
conductors, red warning lights, and audio alarm.  Power connection to the motor shall be by 
watertight thread rubber gasket type fitting designed to allow easy disconnect or as 
recommended by the manufacturer of the pumps and accepted by the Engineer.  All 
connection conduit junction boxes, electrical wiring, light fixtures, etc., inside the pump wet 
well shall be explosion-proof.  All electrical work shall conform to the National Electric 
Code.  

C. All lift stations will be equipped with magnetic flow metering device, controls and telemetry 
system to transmit flow data to a monitoring system.  Flow meter may not be located within 
the wetwell. 

2602.7 PORTABLE HOIST 

A. Furnish and install a portable hoist at the lift station along with a winch, cable, and hook 
capable of lifting one pump. 

B. A socket shall be mounted on or cast into the top of the concrete slab cover of the wet well.  
Any additional reinforcing and appurtenances required to install the socket assembly shall be 
provided by the manufacturer or Contractor. 

C. The hoist shall be provided with a means to easily connect the hook, hoist the pump, and 
disconnect the hook without needless intermediate reconnecting. 
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2602.8 PIPING MATERIALS 

A. Pipe 

1. Ductile iron pipe shall meet the requirements of ANSI A21.51/AWWA C151. Minimum 
thickness class shall be as follows: 

Size Range       Pressure Class 

300 mm (12”) and smaller   350 

350 mm (14”) - 600 mm (24”)  250 

750 mm (30”) and larger   150   

2. Pipe joints shall be push-on type.  Joints shall meet the requirements of ANSI/AWWA 
A21.11/C111.  Restrained joints shall be Lok-Ring, Lok-Fast, Lok-Tyte, or equal. 

B. Fittings: Fittings shall be gray iron or ductile iron and shall meet the requirements of ANSI 
A21.11/AWWA C110 or A21.53/C153.  Design and manufacture fittings for a pressure 
rating of  1.03 mPa (150 psig).  Fitting joints shall be mechanical joints or restrained push-on 
joints.  Joints shall meet the requirements of ANSI/AWWA A21.11/C111.  Thrust blocking 
or restrained joints may be as required or necessary. 

C. Valves: 

1. Plug valves shall be DeZurik, Series 100, Homestead Ballcentric, or equal.  Eccentric 
plug valves shall be non-lubricated with resilient sealing plug surface, or epoxy coating 
surfaces having screwed, flanged, or mechanical joint ends as shown on the plans or as 
detailed in the valve list in the specifications.  Port areas shall be at least 80% of full pipe 
area.  Valve shall have permanently lubricated, stainless steel bearings in the upper and 
lower stem journals.  Valve seats shall have high nickel content on all surfaces contacting 
the plug face.  To demonstrate proof of design and cycle life, manufacturer shall submit 
test data per AWWA C504.  The valves shall provide drip-tight shutoff in either direction 
up to 1.3 mPa (150 psig).  Flanged valves shall be faced and drilled to ANSI B.16.1, 
Class 125 standard.  Flanges of valves through 300 mm (12") shall have face-to-face 
dimensions of AWWA standard gate valves. 

2. Single disc, swing check valves, 100 mm (4") and larger, shall be iron body, bronze-
mounted, swing check, bolted cover, flanged ends, as specified in Section 2502.3.B.3, 
suitable for use in a horizontal position.  Flanges shall be drilled and faced for ANSI 
21.15.  Only external arm with spring or weight will be accepted. 

2602.9 CONCRETE WET WELL AND VALVE VAULT 

A. The Contractor shall furnish and install a monolithic concrete or precast manhole type wet 
well as indicated on the drawings.  Pump and related equipment shall be installed and/or 
mounted as shown. 

B. A concrete valve vault shall be furnished and installed to house the valves and appurtenances. 
C. Precast manhole sections shall conform to requirements of ASTM Specification C478. 
D. Contractor may offer wet well sections conforming to ASTM C-76, Class IV, Wall B pipe 

sections. 
E. A means of supporting valves and pipe works shall be included, and shall consist of either 

concrete cast pedestals or screw jack saddles. 
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2603 CONSTRUCTION 

2603.1 INSPECTION 
All pumps, motors, and appurtenances shall be inspected by the Engineer prior to installation in 
the work.  Damaged or unsuitable products shall be removed promptly from the job site and 
replaced with new, undamaged and suitable products. 

2603.2 INSTALLATION 
A. Submersible pumps shall be installed in accordance with the drawings and manufacturer's 

written instructions.  
B. The discharge elbow of each pump shall be securely anchored to the wet well base and 

properly aligned with the guide system and upper guide bracket.  
C. The discharge piping shall be properly anchored and supported inside the manhole.  
D. All electrical work shall be done by a qualified electrician and shall conform to the National 

Electric Code.  
2603.3 TESTING:  Each pump shall be fully tested in accordance with manufacturer's written 

instructions.  Certified copies of the test results shall be furnished with each pumping unit.  Test 
voltage and amperage shall be measured and recorded. 

2603.4 WARRANTY 

A. The pump manufacturer shall warrant the pumps furnished against defects in workmanship 
and materials for a minimum period of two years under normal use, operation, and service.  
In addition, the manufacturer shall replace certain parts which shall become defective through 
normal use and wear or a progressive schedule of cost for a period of five years; parts 
included are the mechanical seal, impeller, pump housing, wear ring, and ball bearings.  The 
warranty shall be in published form and apply to all units. 

B. The manufacturer shall provide as part of his bid price the services of a factory trained 
representative for a period of one day at each lift station to perform initial start-up of the 
pumping station, to instruct operating personnel in the operation and maintenance of the 
equipment, and to demonstrate satisfactorily the performance of each piece of equipment. 

C. All equipment supplied and installed under this item of the specifications shall meet the 
requirements of the Occupational Safety & Health Act of 1970. 

2603.5 MEASUREMENT AND PAYMENT:  Measurement and payment shall be made on a lump 
sum basis for the lift station and shall include pumps, piping valves, wet well chamber, 
electrical, controls, alarms, pedestals, poles, concrete pads, excavation, erosion control, and 
other appurtenances and incidentals for a complete installation. 
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SUBMERSIBLE LIFT STATION DATA SHEET 

1. GENERAL INFORMATION 

A. Title:   

B. Application:   

C. Location:   

2. OPERATING CONDITIONS 

A. Pumping Temperature Range:   

B. Vapor Pressure:   

C. Product Handled:   

D. Suction Head:   

3. PUMP CHARACTERISTICS  (List minimum of three points on pump curve) 

Flow Rate  Total Dynamic   Efficiency 

  (gpm)      Head (Feet)       (%)     

4. PUMP DATA 

A. No. of Pumps:   

B. Type:  Submersible Non-Clog 

C. RPM:   

D. Discharge Size:   

E. Motor HP:   

F. Motor Electrical Data:  ___  volts,  ___  phase,  ___  Hertz 

G. Manufacturer: 

Model No: 

H. Portable Hoist: 

 

 

 

 

END OF SECTION 2600 
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3001  ADMINISTRATION BY THE PUBLIC WORKS DEPARTMENT 

3001.1 INTRODUCTION 

This sub-section defines the powers and duties of the Public Works Department and its 
inspectors, the requirements of permits, the establishment of fee schedules, and penalty 
provisions for violating City code. 

3001.2 CONFLICTING PROVISIONS  

When any provision of this Chapter conflicts with any other provision of the Code of the City 
of Norman, the provisions of this Chapter shall control. 

3001.3 DUTIES OF THE PUBLIC WORKS DEPARTMENT 

A.  The Public Works Department, under the supervision of the Public Works Director, 
shall: 

1. Make engineering plans and specifications for the physical facilities of the City, and 
supervise the construction of those facilities, 

2. Establish a schedule of inspection and re-inspection fees for those items constructed or 
installed to adequately reflect not less than the actual costs of the City, and such 
schedules to be certified by the Public Works Director and filed with the City Clerk. 

3. Specifically enforce the provisions of Chapter 16, Chapter 19, Chapter 21, and Chapter 
22 of the Code of the City. 

4. Promulgate and enforce such rules, regulations, and procedures for the efficient 
administration of those duties required by this section.  

POWERS OF PUBLIC WORKS INSPECTOR 

B. Inspectors of the Public Works Department shall have the power and authority to: 

1. Order the stopping of construction of any installation of storm, sanitary sewer, water or 
paving improvements if earth change permit or other applicable permits have not been 
obtained or, if such construction is being done in a careless or reckless manner, or in 
violation of the provisions of the Code of the City. 

2. Call upon the police and fire departments in enforcing violations of the Code of the City. 

3. Revoke any permit where it is found that there has been a misrepresentation of facts or a 
violation of the Code of the City. 
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4. Order the closing of any streets and the rerouting of traffic when the City of Norman has 
contracted with any person for the improvement of such street, or that period of time 
necessary to permit the proper completion of that improvement.  



3001.4 APPEALS FROM INSPECTOR'S DECISIONS 

A. Any person aggrieved by an inspector exercising his power and authority pursuant to 
Section 3001.3, must, before instituting suit, appeal to a Public Works Appeal Board, 
which shall consist of the Public Works Director, the City Attorney, and a designee of 
the City Manager. 

B. Any such appeal shall be made within 5 days after the decision of the inspector, and 
shall be in writing, stating the reasons for the appeal.  The date and place of all hearings 
shall be fixed by the appeal board, and all interested parties shall be given written notice 
of the hearings. 

C. The appeal board shall give a written decision within 10 days of the hearings, and if 
accepted by the appealing party, the board shall take such necessary steps as to give 
effect thereto. 

3001.5 INSPECTIONS 

A. Public Works inspectors may enter upon property under development. 

B. All work found to be faulty or incorrectly or defectively installed shall be corrected 
before any approval shall be given by an inspector, and when such has been corrected, 
notification for a re-inspection shall then be given to the Public Works Department. 

C. All inspections shall be made by the Public Works Department within two (2) working 
days from the receipt of the notification for the inspection or re-inspection. 

D. No work which is required to be inspected shall be covered over or covered up prior to 
that particular inspection, and any covering in place shall be removed upon the order of 
the inspector.   

3001.6 NOTICE 

A. Whenever an inspector exercises his power and authority pursuant to this Section 3001.3 
in ordering compliance with the Code of the City, notice shall personally be given to the 
responsible person or his agent, or sent by certified mail to such person's last known 
address.  If such persons are not personally located and no address is known, the notice 
shall be posted in a conspicuous place on the premises. 

B. Such notice and order shall: 

1. Be in writing 

2. List the specific non-compliance with the Code of the City.  

3. Specify the action to be taken. 

4. Provide a reasonable time for compliance with the Code of the City.  
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3001.7 PERMITS REQUIRED, EXCEPTIONS 

A. Except as otherwise provided in Subsection B of this Section, no person shall engage in 
the following acts without having first obtained the necessary permits from the Public 
Works Department:  

1. The construction, alteration, cutting, mutilation, or changing in any manner for any 
purpose, any paved or traveled portion of any street or alley or drainage right-of-way, 
any easement, any curb, gutter, catch basin or other appurtenance of a street or alley, or 
any sidewalk.  

2. The construction or repair of any off-site improvement. 

3. Any earth disturbing construction activities including developing, grading, excavating, 
paving, landfilling, berming or diking. 

B. No permit is required under the following circumstances:  

1. Where a public utility corporation installs electrical conductors or equipment in the 
generation, transmission, sale, or use of electrical energy as outlined in their franchises 
with the City.  

2. Where the construction, alteration, cutting, and changing of a portion of any street or 
alley or drainage right-of-way, any easement, any curb, gutter, catch basin or other 
appurtenance of a street or alley is under the direct supervision of the City Manager or 
the Public Works Department.  

3. Where such cutting, or changing of a sidewalk is only for the repair of that sidewalk. 

4. Where an emergency construction or repair of an off-site improvement is necessary, to 
protect the health and safety of the City inhabitants, and such construction or repair is 
made by a public utility or public service company.  However, a permit is required after 
the commencement of that work.   

3001.8 PERMIT FEE SCHEDULE 
A. Off-site improvement fees for construction inspection and development plan review: 

1. The fee shall be either the minimum or the sum of all inspection fees, whichever is the 
greater amount: 

(a) The minimum charge: $15.00 

(b) COST OF CONSTRUCTION  FEE MAXIMUM 
 (1) Up to $2,000   4.24% $84.80 
 (2) Next $3,000 ($2,001 to $5,000) 3.60% $108.00 
 (3) Next $5,000 ($5,001 to $10,000) 3.03% $151.50 
 (4) Next $15,000 ($10,001 to $25,000) 2.42% $363.00 
 (5) Next $25,000 ($25,001 to $50,000) 1.82% $455.00 
 (6) Over $50,000   1.21% 
(c) Installation of a new sidewalk and drive entrance for a single family lot: $15.00 
(d) Replacement of driveway or sidewalk: $15.00.  There will be no charge when the 

cause of the driveway or sidewalk replacement is due to a water or sewer line 
repair. 

(e) The minimum fee for each additional re-inspection is $25.00.  
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(f) Review of Subdivision Plans 

(1) First review – No Charge 

(2) Second review – If all comments are addressed and corrected (Plans are 
approved) – No Charge 

(3) Third and subsequent reviews: 

Water—Charge $0.10 per linear foot 

Sewer—Charge $0.10 per linear foot 

Paving—Charge $0.10 per linear foot  

Drainage (plans and reports)—Charge $25 per acre of platted area 

(g) Final Inspection for subdivisions: 
(1) First final with punch list – No Charge 

(2) Second Final Inspection: If all items are corrected and improvements are 
accepted – No Charge. 

(3) Third and subsequent final Inspections: 

Water: $100 

Sewer: $100  

Paving: $100  

Drainage: $100  

As-Builts: $100 

(h) (1) A Storm Water inspection fee of $80.00 shall be assessed for each permit 
for new construction of residential, industrial, commercial or multi-family 
dwellings. 

(2) Earth Change Permit fee is $100 plus $10.00 per acre for administration 
and inspection. 

(i) Consultation Fees 

If a Builder or Property owner requests assistance from a City of Norman Public 
Works Department Construction Inspector or Engineer in determining the 
following: 

(1) Building pad elevation. 
(2) Sidewalk or driveway approach design. 
(3) Final Grading Design. 
(4) Retaining Wall Design. 
(5) Any other similar construction activity. 

A consultation fee of $40/hour will be charged, which is due and payable before 
the “Certificate of Occupancy” is issued.  
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B. Franchise public utility companies, all governmental entities, corporate entities created 

by and administered under the laws of the State of Oklahoma, and the City of Norman 
shall be exempt from permit fees, but not from acquiring permits and not from the 
responsibility for the repair and replacement of existing improvements in compliance 
with the then in force and effect standards and specifications of the City of Norman. 

3001.9 PENALTIES 
A. Any person convicted of violating the provisions of the City's Standard Specifications 

and Construction Drawings and/or Engineering Design Criteria or material referenced 
in them, or of failing to act or comply with the provisions of them shall be punished by a 
fine of not to exceed  $200  for each such violation or failure to comply. 

B. Each day that a violation or failure to comply exists shall constitute a separate and 
distinct offense, and any one or more of such offenses may be set out in any complaint 
or information filed. 

C. Any person found in violation of the provisions of the City’s Standard Specifications 
and Construction Drawings and/or Engineering Design Criteria will be denied issuance 
of any other City permits, approvals or inspections until the violation(s) are corrected or 
until written arrangements to correct the violation are submitted to, and accepted by, the 
City. 
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3002 STREET AND UTILITY INSPECTION CHECKLIST 

3002.1 INTRODUCTION 
This section is designed to provide the developer and his contractor with an overview of 
requirements for construction and inspection of subdivision utilities.  Detailed information on 
utility design and construction is contained in the City's Engineering Design Criteria, Standard 
Specifications and Construction Drawings, and the City Code.  Together these documents 
provide a basic outline for the construction of utilities in a subdivision.  Should there be a 
perceived conflict between this document and the aforementioned documents, the user is 
requested to bring this conflict to the attention of the City Engineer.  The Engineer will clarify 
these conflicts as quickly as possible.  Any suggestions for additions to or improvements in this 
section will be accepted and acted on by the Engineer. 

3002.2 ORGANIZATION 

This section is organized around the basic utilities common to most subdivisions.  Under the 
utility heading the section is further subdivided into the following topics: 

Submittals/Permits Required Prior to Construction 

Submittals Required During Construction 

Required Inspections 

Key Items Checked by Inspectors 

3002.3  SITE PREPARATION 
A. Submittals/Permits Required Prior to Construction: 

1. Accepted Preliminary Plat 
2. Site Grading Plans 
3. Earth Change Permit 
4. Burning Permit (If Required, from Fire Department) 
5. Fill Material (If Required) 

B. Submittals Required During Construction: 

1. Documentation of proper disposal of any hazardous items removed from site. 

2. Compaction tests on any fill areas under future roads.  

C. Required Inspections: 

1. Pre-work inspection to locate potential future problems such as ponds, gullies to be filled 
in, drainage channels, and existing utilities. 

2. Completion of site work. 

D. Key Items Checked by Inspectors: 

1. Are utilities flagged prior to starting excavation? 
2. Is brush and refuse being disposed of properly? 
3. Is cut and fill work in compliance with the accepted plan? 
4. Are proper fill and compaction procedures being used? 
5. Are measures being taken to prevent erosion? 
6. Is excess fill being disposed of properly? 
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3002.4 STREETS 

A. Submittals/Permits Required Prior to Construction: 

1. Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2. Earth Change Permit 
3. Concrete Mix Design 
4. Asphalt Mix Design (If Required) 
5. Testing Laboratory 

B. Submittals Required During Construction: 

1. Stabilization Reports on Subgrade 
2. Compaction Reports on Subgrade 
3. Compaction Reports on Base 
4. Documentation of Concrete Mix 
5. Documentation of Asphalt Mix (If Required) 
6. Concrete test results 
7. Asphalt test results (If Required) 
8. Construction Staking 

C. Required Inspections: 

1. Subgrade prior to base work. 
2. Street base prior to paving. 
3. Form work for curb and gutters. 
4. During start of paving operations. 
5. Finished roadway to include core samples. 
6. Final Inspection. 
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D. Key Items Checked by Inspectors: 

1.  Are all soil tests and compactions tests within prescribed limits? 
2.  When proof rolled with a loaded scraper or dump truck does the subgrade pump? 
3.  Has all unsuitable material been removed from the subgrade? 
4.  Has all vegetable matter been removed from the subgrade? 
5.  Have all utility lines been properly compacted? 
6.  Are all manholes, valves, and inlets at the proper elevation? 
7. Do all water valve boxes have a 600 mm x 600 mm x 150 mm (2' x 2' x 6") concrete pad 

(Asphalt Streets Only)? 
8.  Are curb forms a minimum of 150 mm (6") high and 150 mm (6") wide? 
9. Is the street in the location and at the grade shown on the plans?  And is the backside of 

the curb at least 300 mm (12") deep? 
10. Is the gutter at least 450 mm (18") wide and the required thickness? 
11. Are required wheel chair ramps formed into the curbs? 
12. Does the concrete or asphalt delivered to the site conform to the accepted mix? 
13. Is the concrete being placed at the thickness required on the plans? 
14. Is the type of asphalt being placed at the thickness required on the plans? 
15. Are expansion joints being placed at all intersections and radius points? 
16. Are dowel bars and reinforcement placed as required by the plans? 
17. Is the ground and air temperature within the limits for paving? 
18. Is the asphalt above 107 degrees C (225 degrees Fahrenheit) and below 149 degrees C 

(300 degrees Fahrenheit) when placed? 
19. Are proper placement procedures being followed? 
20. Are there any areas on the finished street that do not properly drain? 
21. Are saw joints placed at less than the maximum allowed for the paving thickness in the 

curb and gutter and the street? 
22. Were all required cylinders pulled, checked by the accepted laboratory, and results of the 

tests given to the inspector? 
23. Were required slump tests taken and results given to the inspector? 

 
 
 

3002.5 STORM SEWERS 

A. Submittals/Permits Required Prior to Construction: 

1.  Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2.  Earth Change Permit 
3.  Submittal for Piping, Manholes, Manhole Covers, Curb Inlets and Grates. 
4.  Concrete Mix Design 
5.  Testing Laboratory 

B.   Submittals Required During Construction: 

1.  Compaction Reports on Cuts in Street 
2.  Documentation on Materials Used 
3.  Construction Staking 
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C. Required Inspections: 

1.  Materials Prior to Installation 
2.  Location and Elevation 
3.  Backfilling Procedures 
4.  Manhole and Inlet Construction and Connections 
5.  Forms and Rebar Prior to Concrete Placement 
6.  Final Inspection  

D. Key Items Checked by Inspectors: 

1.  Do materials have any cracks or broken parts? 
2.  Do materials comply with submittals? 
3.  Are storm drains located properly and on grade? 
4.  Is standard bedding material placed according to the Standard Drawings? 
5.  Is the pipe backfilled with required material over top of pipe? 
6.  Is standard bedding material used in streets and compacted to 95% density? 
7.  Are manhole joints properly sealed? 
8.  Are pipe joints properly sealed? 
9.  Are pipes properly grouted at manholes and inlets? 
10. Are lift pin holes properly grouted? 
11. Is the manhole lid ring properly grouted inside and out? 
12. Are the curb inlets properly positioned and attached? 
13. Is reinforcing steel properly sized and placed? 
14. Are all grates and manhole lids in place? 
15. Are all lines clean? 
16. Do all lines flow properly? 
17. Is there any ponding in the lines? 
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3002.6 IMPROVED DRAINAGE CHANNELS 
A. Submittals/Permits Required Prior to Construction: 

1.  Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2.  Earth Change Permit 
3.  Concrete Mix (If Required) 
4.  Vegetative Cover 
5.  Erosion Control Plan 

B. Submittals Required During Construction: 
1.  Concrete Mix Used 
2.  Construction Staking 

C. Required Inspections: 
1.  Form Work Prior to Concrete Placement 
2.  Final Inspection 

D. Key Items Checked by Inspectors: 
1.  Does the work comply with accepted plans? 
2.  Does the ditch conform to planned slope? 
3.  Are side slopes 3 to 1 or flatter? 
4.  Was reinforcement placed as called for in the plans? 
5.  Were side channels properly tied into the ditch? 
6.  Was rip-rap placed at under street structures (if required)? 
7.  Was the work area, that was not paved, properly seeded? 
8.  Was erosion control placed as required? 
9.  Does the ditch drain properly? 
10. Are there areas where water ponds? 
11. Were fill areas properly compacted? 

3002.7 DETENTION FACILITIES 
A. Submittals/Permits Required Prior to Construction: 

1.  Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2.  Environmental Impact Statement (if required) 
3.  Section 404 Permit from Corps of Engineers (if required) 
4.  Concrete Mix 
5.  Materials Used in Structure 
6.  Vegetative Control 
7.  Erosion Control 
8.  Earth Change Permit 

B. Submittals Required During Construction: 
1.  Compaction Reports 
2.  Documentation on Materials Used 
3.  Construction Staking 

C. Required Inspections: 
1.  Location and Elevation of Facility 
2.  Materials Prior to Installation 
3.  Backfilling Procedures 
4.  Forms and Reinforcement Prior to Concrete Placement 
5.  Final Inspection 
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D. Key Items Checked by Inspectors: 

1.  Do materials have any cracks or broken parts? 
2.  Do materials comply with submittals? 
3.  Is the drainage structure located properly and on grade? 
4. Are proper backfilling and compaction procedures being used around the  drainage 

structure? 
5.  Are pipe joints properly sealed? 
6.  Is reinforcing steel properly sized and placed? 
7.  Does the drainage structure flow properly? 
8.  Is the drainage structure clean, and is there any ponding inside the drainage structure? 
9.  Does the trickle channel flow properly? 
10. Is the trickle channel properly located, and on the proper slope? 
11. Does the work comply with accepted plans? 
12. Was the work area, that was not paved, properly seeded? 
13. Was erosion control placed as required? 
14. Were fill areas properly compacted? 

3002.8 GREENBELTS AND RESERVE AREAS 

A. Submittals/Permits Required Prior to Construction: 

1.  Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2.  Drainage Construction Permit. 

B. Submittals Required During Construction:  

1.  Landscape plans. 
2.  Landscape license agreement (If Required). 

C. Required Inspections: 
1.  Preconstruction site inspection for tree size and condition and ground cover. 
2.  Final Inspection 

D. Key Items Checked by Inspectors: 
1.  Is there trash or cut brush in the greenbelt or reserve area? 
2.  Is there vegetative cover over the ground surface of the greenbelt or reserve area? 
3.  Are there any drainage problems inside the greenbelt or reserve area? 
4.  Inspect for any specific improvements outlined on the plans for the subdivision. 

3002.9 WATER LINES 
A. Submittals/Permits Required Prior to Construction: 

1.  Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2.  Submittals for Pipe, Valves, Fire Hydrants, Valve Boxes, and Fittings. 
3.  Concrete Mix Design for Thrust Blocks 
4.  Testing Laboratory 
5.  Construction Permit from the City of Norman 
6.  Construction Permit for the State of Oklahoma 

B. Submittals Required During Construction: 
1.  Documentation on Materials Used 
2.  Compaction Reports on Cuts in the Streets 
3.  Construction Staking 
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C. Required Inspections: 
1.  Materials Prior to Installation 
2.  Location and Elevation 
3.  Backfilling Procedures 
4.  Visual Inspection of All Valves, Fire Hydrants, Taps, and Bends Prior to Backfilling 
5. Pressure and Testing and Sampling of the Completed Line:  The steps below will be 

followed for pressure testing and sampling of a new water   distribution line: 
(a) City must flush the line of all dirt and air. 
(b) The Contractor must add chlorine to sanitize the line. 
(c) The City will bring the line up to a pressure of 150 PSI and the line must maintain 

that pressure for a period of 30 minutes with not more than a 5 PSI drop.  If the line 
does not make the pressure test, then the contractor must repair the lines so that is 
will meet the test requirements. Following completion of the pressure test the 
Contractor should add additional chlorine if necessary to sanitize the line. 

(d) City must flush the chlorine out of the line.  Once the line is flushed the City will 
check the chlorine count to insure that it is in the range from 0 to 2.0 parts per 
million. 

(e) The line will be allowed to set for a period of 48 hours without adding additional 
chlorine or flushing water through the system. 

(f) The City will take water samples after the 48 hour period for two (2) consecutive 
days and turn in the samples for testing.   

(g) If the samples from the line do not pass the City must flush the line and Contractor 
must add additional chlorine.  Once this is done, the process of checking the line will 
start again at Paragraph 3001.9.C.5(d).   

(h) If the samples in the line pass then the City will flush the line completely and make 
sure that all valves area open. 

D. Key Items Checked by Inspectors: 

1. Does the pipe used in the project match the size and class in the submittals? 
2. Do the fittings and fire hydrants match the materials accepted in the submittals? 
3. Are the water lines being laid in the easement and at the required elevations? 
4. Is standard bedding material or sand being placed according to Standard Drawing W 01? 
5. Is a #12 copper wire being placed on the top of the PVC water pipe and connected to fire 

hydrants? 
6. Are concrete thrust blocks being placed behind tees, fire hydrants, and bends (if 

required)? 
7. Is ductile iron pipe, valves, and fittings being polywrapped properly? 
8. Is the backfill in street areas being properly compacted and tested? 
9. Are casings being placed under roads as required by the plans? 
10. Are fire hydrants oil filled as required by City Specifications? 
11. Are fire hydrants being placed at a height of 450 mm (18") minimum to 600 mm (24") 

maximum from ground level to the 113 mm (41/2") steamer cap? 
12. Can a meter wrench be placed on the valve, and is the valve box properly positioned? 
13. Are all valves open? 
 
14. Is a 600 mm x 600 mm x 150 mm (2' x 2' x 6") concrete pad placed around all valve 

boxes? 
15. Did the water line meet the pressure test requirements? 
16. Were all sample points removed and backfilled? 
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17. Was the backfill of the water line in easement areas completed properly. 

3002.10 SANITARY SEWERS 
A. Submittals/Permits Required Prior to Construction: 

1. Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2. Submittals for Pipe, Manholes, Manhole Rings and Lids. 
3. Concrete Mix 
4. Construction Permit from City of Norman 
5. Construction Permit from State of Oklahoma 

B. Submittals Required During Construction: 
1. Documentation on Materials Used 
2. Compaction Reports on Cuts in Streets 
3. Construction Staking 

C. Required Inspections: 

1. Material Prior to Installation 
2. Location and Elevation 
3. Backfilling Procedures 
4. Mandrel 
5. Pressure Test  

(a) The Contractor must perform a pressure test on the line with the Inspector watching. 
(b) The line must hold 4 PSI of air pressure for 7 minutes. 
(c) Upon completion of the test the Contractor must remove all plugs from the line and 

replace the manhole covers. 
6. Manhole Grouting Before Backfill 
7. Taps Before Backfilling (If Required) 
8. Grouting of Pipe flow lines inside Manholes 
9. Final Inspection 

D. Key Items Checked by Inspectors: 

1. Does the pipe size and class match the submittals? 
2. Are pipes broken or cracked? 
3. Are the lines being laid at the proper elevation and in the easement? 
4. Is pipe bedding and backfill per SS 01? 
5. Is the line at least 1 m (3') below ground level? 
6. Is the backfill in street cuts being properly compacted and tested? 
7. In asphalt streets, is 1200 mm x 1200 mm x 200 mm (4' x 4' x 8") concrete collar around 

manholes? 
8. Are service taps stubbed to the surface and located accurately on as-builts? 
9. Is cast iron or a brass plug placed on the stub out and fence or pipe post marker in place? 
10. Are manholes, rings, and lids as specified in submittals? 
11. Are manhole joints properly sealed? 
12. Are lift pin holes properly grouted? 
13. Are manhole lid rings properly grouted inside and out? 
14. Are pipes properly grouted at flowline inside manholes? 
15. Do manhole bottoms provide for free flow? 
16. Are all lines and manholes clean? 
17. Do all lines flow properly without ponding? 
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3002.11 LIFT STATIONS 

A. Submittals/Permits Required Prior to Construction: 

1. Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2. Submittals for Pipe, Valves, and Fittings 
3. Submittals for Electrical Gear and Pumps 
4. Concrete Mix 
5. Submittals for Structural Materials 
6. Submittals for Force Main Pipe 
7. Construction Permit from City of Norman 
8. Construction Permit from State of Oklahoma 

B. Submittals Required During Construction: 

1. Documentation on Materials Used 
2. Compaction Report on Cuts in Streets 
3. Request for Telephone Line (If Required) 
4. Request to Turn On Power to Station 
5. Construction Staking 

C. Required Inspections: 

1. Materials Prior to Installation 
2. Location and Elevation of Station and Force Main 
3. Grouting of All Station Penetrations Before Backfilling 
4. Force Main Pressure Test (Line to be tested at 1.5 times the working pressure) 
5. Tie into Gravity Sewer Before Backfilling 
6. Final Inspection 

D. Key Items Checked by Inspectors: 

1. Does the pipe size and class match the submittals? 
2. Are materials in good condition and free of defects? 
3. Is the force main at the proper elevation and location? 
4. Are proper backfill and compaction procedures used? 
5. Is the force main clean and free of obstructions? 
6. Is the station at the proper location and elevation? 
7. Is the wet well properly sealed to prevent I & I? 
8. Are electrical controls positioned for easy access? 
9. Are all safety guards in place? 
10. Are fittings and valves properly restrained? 
11. Is the emergency dialer programmed and tied in? 
12. Do the float Switches operate properly? 
13. Does the station operate properly? 
14. Does the force main flow freely? 
15. Was a #12 copper wire taped to the top of the forcemain and connected to the manhole ring? 
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3002.12 SIDEWALKS AND GENERAL SITE CONDITIONS 
A. Submittals/Permits Required Prior to Construction: 

1. Accepted Plans for Grading, Streets, Drainage, Water, and Sewer. 
2. Concrete Mix Design 
3. Testing Laboratory 
4. Earth Change Permit 

B. Submittals Required During Construction: 

1. Documentation of Concrete Mix 
2. Concrete Test Results 
3. Construction Staking 
4. Erosion Control 

C. Required Inspections: 

1. Forms and Reinforcement Prior to Placing Concrete 
2. Erosion Control During Project 
3. Construction Staking 
4. Erosion Control 

D. Key Items Checked by Inspectors: 

1. Has unsuitable material been removed from sidewalk subgrade? 
2. Is the sidewalk at least 100 mm (4") thick and 1.2 m (4') wide? 
3. Is reinforcement placed as called for in the plans? 
4. Does the concrete conform to the submittal? 
5. Are wheel chair ramps placed as required? 
6. Are expansion joints placed at less than 9 m (30')? 
7. Are sawed joints placed at 1.5 m (5’) or less?  
8. Is the proper finish being placed on the sidewalk? 
9. Is the sidewalk in the proper location? 
10. Is erosion control being used properly? 
11. Is the site clean and trash free? 
12. Have all brush piles been removed and disposed of properly? 
13. Is construction debris properly disposed of? 
14. Does the site entrance have the required structure? 
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3003 WATER LINE TEST - ALLOWABLE LEAKAGE CHART 
 
No pipe installation shall be accepted if the leakage is greater than that determined by the following 
formula: 
 L = .0000075 SDP1/2 
 
Where: L = Allowable leakage in gallons per hour 

S = Length of pipe tested in feet. 
D = Nominal diameter of pipe in inches. 
P = Average test pressure during the leakage test, in pounds per square inch (gauge). 

 
Allowable Leakage Per 1,000 Feet of Pipe in Gallons Per Hour 
 Nominal Pipe Diameter (Inches) 
P(PSI) 4   6   8   10  12  16  24  36  42  48  54  
350        1.40 1.69 2.25 3.37 5.06 5.90 6.74 7.58 
300    1.30 1.56 2.08 3.12 4.68 5.46 6.24 7.02 
275    1.24 1.49 1.99 2.99 4.48 5.23 5.98 6.72 
250    1.19 1.42 1.90 2.85 4.27 4.99 5.70 6.41 
225    1.13 1.35 1.80 2.70 4.05 4.73 5.41 6.03 
200    1.06 1.28 1.70 2.55 3.82 4.46 5.09 5.73 
175 0.40 0.59 0.80 0.99 1.19 1.59 2.38 3.58 4.17 4.77 5.36 
150 0.37 0.55 0.74 0.92 1.10 1.47 2.21 3.31 3.86 4.41 4.97 
125 0.34 0.50 0.67 0.84 1.01 1.34 2.01 3.02 3.53 4.03 4.53 
100 0.30 0.45 0.60 0.75 0.90 1.20 1.80 2.70 3.15 3.60 4.05 
 95 0.29 0.44 0.58 0.73 0.88 1.17 1.76     
 90 0.02 0.03 0.04 0.05 0.06 0.08 0.13     
 85 0.001 0.002 0.003 0.004 0.004 0.006 0.009    
 80 0.0001 0.0002 0.0002 0.002 0.003 0.004 0.0006    
  75 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00004 
 
 
 
 
END OF SECTION 3000 
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