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SECTION 100 
GENERAL INFORMATION 

PART 1 GENERAL 

101 PURPOSE: The purpose of these Specifications is to establish, where applicable, minimum acceptable 
standards or a range of acceptable results for construction of utilities in the City of Broken Arrow. 

102 INTENT: It is the intent of these Specifications that the Contractor be solely responsible for producing an 
acceptable end product. In producing this end product, the Contractor shall exercise control of the project. 
The City of Broken Arrow personnel, except as specifically provided for in these Specifications, will make 
inspections for the City to document that an acceptable product is being produced. 

103 INTERPRETATION: These Specifications will be interpreted in such a manner as to allow the Contractor 
to control the project and 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 provisions of the Contract will govern. 
Only projects in substantial conformance with Plans and Specifications will be accepted by the City of 
Broken Arrow. 

104 ORGANIZATION/FORMAT: The Specifications are organized by topic. Section 100 provides general 
information for use of the Specifications. Section 200 through Section 500 are devoted to specific types of 
work. Section 600 provides minimum acceptable standards for materials. Section 700 provides required plan 
notes and approved standard details. Section 800 provides information necessary for vertical construction in 
the City of Broken Arrow. 

104.01 WORK TYPE SPECIFICATION FORMAT: 

a. Street Construction: The City of Broken Arrow has adopted the Oklahoma State 
Department of Transportation Standard Specifications for Highway Construction, with all 
approved supplements, for street construction. The ODOT format will be used for street 
construction. Requirements for street construction that are Broken Arrow specific, are found 
in Section 200 of these Specifications. 

b. Other Work Type Specifications: The format for all other work types will be as follows: 
1. Description: A short description of the work covered under the specific specification. 
2. Materials: Description of the materials covered by the specification or a reference to 

the Section 600 specifications for the materials covered by the specification. 
3. Construction Methods: A description of acceptable methods for accomplishing the 

work covered by the specification. This description of methods is not all inclusive and 
contractors may use other methods as long as the required end product is produced. 

4. Special Requirements: A description of special actions required for this specification. 
For example, a specification for water lines may require that a Public Infrastructure 
Representative observe all tie-ins to the existing distribution system. 

5. Method of Measurement: A description of how the work will be measured. Plans shall 
govern over these Specifications. 

6. Basis of Payment: A description of the units for which the Contractor will be paid. 
Plans shall govern over these Specifications. 

7. Standard Drawings: A list of City of Broken Arrow Standard Drawings that apply to 
the specification. 
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104.02 MATERIAL SPECIFICATION FORMAT: 

a. Street Construction: The City of Broken Arrow has adopted the Oklahoma State 
Department of Transportation Standard Specifications for Highway Construction for street 
construction. The ODOT format will be used for materials used in street construction. 

b. Other Material Specifications: The format for material specifications is as follows: 
1. Description: A description of the materials covered by the specification. 
2. Criteria: A description of the criteria by which the material will be measured. 
3. Manufacturers: A list of manufacturers that provide acceptable materials of the type 

covered by the specification, is provided for information only. This is not a complete 
list and “or equal” manufactures are acceptable. 

105 APPLICABILITY: 

105.01 CONTRACTORS WORKING FOR THE CITY OF BROKEN ARROW: All applicable 
portions of these Specifications will apply to all contractors working for the City of Broken Arrow. 

105.02 CITY OF BROKEN ARROW ENGINEERING AND CONSTRUCTION DEPARTMENT: 
All applicable portions of these Specifications will apply except for method of measurement and 
basis of payment to all projects constructed by the City of Broken Arrow. 

105.03 PRIVATE CONTRACTORS CONSTRUCTING UTILITIES THAT WILL BE 
TRANSFERRED TO THE CITY OF BROKEN ARROW: All applicable portions of these 
Specifications will apply except for method of measurement and basis of payment to all projects 
constructed by a private contractor that will be transferred to the City of Broken Arrow. At the 
discretion of the Developer, the method of measurement and basis of payment may be used. 

106 MATERIALS NOT LISTED IN THESE SPECIFICATIONS: Materials listed in these Specifications are 
those materials normally used by the City of Broken Arrow. 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 Director of Engineering and Construction, a 
draft specification for approval. Once the draft specification is approved, the material may be used in the 
project. 

107 SECTION OMITTED (2023) 

107 TESTING REQUIREMENTS: 

107.01 APPLICATION OF TEST REQUIREMENTS: 

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 Public Infrastructure Representative for 
appropriate test dates and the Representative will observe tests as required. Where tests are 
conducted off site or by a testing laboratory, the Contractor will provide the Public 
Infrastructure Representative with 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 in place and additional testing shall be at the Contractor’s expense. 



CITY OF BROKEN ARROW STANDARD CONSTRUCTION SPECIFICATIONS 
 
 

 
FEBRUARY 8, 2024 GENERAL INFORMATION 
©COPYRIGHT 2024 CITY OF BROKEN ARROW SECTION 100 - 3 

b. Testing Philosophy: The City of Broken Arrow shall require only those tests necessary to 
ensure that the construction meets the minimum standards. To meet this goal the testing 
specifications have been established with a minimum testing requirement and a maximum 
testing requirement. The Public Infrastructure Representatives will start each project 
requiring the minimum number or frequency of tests established in this section. If site 
conditions, initial test results, or Contractor performance, warrants additional testing, the 
Representative at their discretion may require up to the maximum number or frequency of 
tests set forth in this section. If in the opinion of the Developer or Contractor the number of 
tests required, above the minimum number or frequency, is unreasonable, the Developer or 
Contractor may appeal the requirement to the Engineering and Construction Director. If the 
Developer or Contractor does not agree with the Engineering and Construction Director’s 
decision the normal process for appealing City decisions will be followed. 

c. Normal Testing Requirements: 
1. Concrete Streets: Sections 107.09, 107.10, and 107.12. 
2. Asphaltic Concrete Streets: Sections 107.09, 107.11, and 107.12. 
3. Storm Sewers: Sections 107.02, 107.03 (If the line crosses a street), 107.08, 107.10, 

and 107.14. 
4. Water Lines: Sections 107.02, 107.03 (If the line crosses a street), and 107.04. 
5. New Sanitary Sewer Lines: Sections 107.02, 107.03 (If the line crosses a street), 

107.06, 107.07, 107.08, and 107.10. 
6. Replacement Sanitary Sewer Lines: Sections 107.02, 107.03 (If the line crosses a 

street), 107.06, 107.07, 107.08, and 107.10. 
7. Other Utility Lines: Sections 107.02, and 107.03 (If the line crosses a street). 
8. Concrete Structures: Sections 107.09 and 107.10. 

107.02 TRENCH COMPACTION TESTING: 

a. Required For: 
1. Initial Backfill: These standards will be met for construction of water lines, sewer 

lines, and storm sewers. 
2. Final Backfill: These standards will be met for construction of water lines, sewer lines, 

storm sewers, and other utility trenches when there is not sufficient time to allow for 
natural trench settlement before adjacent construction starts or the work is in an area 
that is already developed. 

b. Test Preparation: The Contractor shall have the backfill materials tested in accordance with 
ASTM D1557, Method D. The Contractor shall then establish a backfilling procedure for 
the trench and use that procedure until the site conditions require a change to the procedure. 
Prior to requesting testing of compaction, the Contractor will have the Representative view 
backfill operations to ensure that they are being conducted in accordance with the established 
procedure. 

c. Minimum Frequency: 
1. Initial Test: The initial compaction tests will be conducted in the first 300 feet of 

trench backfilled. 
2. Subsequent Tests: The Representative will call for one set of tests once every 

4,000 feet of line for cross country pipelines and once every 2,000 feet for pipelines 
inside of built-up areas. 

d. Maximum Frequency: Tests will be conducted each time the backfill material changes. The 
Representative will call for one set of tests once every 2,000 feet of line for cross country 
pipelines and once every 1,000 feet for pipelines inside of built-up areas. 
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e. Test Procedure: Tests may be conducted either during the compaction process or by spot 
excavating the trench and taking the tests. In place density tests will be conducted in 
accordance with ASTM D1556 or ASTM D2922. When ASTM D2922 is used, 
ASTM D3017 will be used to determine the moisture content of the soil. One compaction 
test will be taken at: 
1. Initial Backfill (Area from trench bottom to 1 foot over the top of the pipe is reached). 
2. One test for each 3 feet of depth of final backfill. 

f. Required Test Results: 
1. Initial Backfill: 90 percent maximum standard proctor density for cohesionless soils. 
2. Final Backfill: 85 percent maximum standard proctor density for cohesive soils. 

g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all testing. The Contractor’s testing laboratory shall provide written copies of the 
testing results to the Public Infrastructure Representative within three working days after the 
tests are completed. The work will not be accepted until these results are received. 

107.03 STREET CROSSING/PAVED AREA COMPACTION TESTING: 

a. Required For: Water lines, Sewer Lines, Storm Sewers, and Other Utility Trenches crossing 
streets. 

b. Test Preparation: The Contractor shall have the backfill materials tested in accordance with 
ASTM D1557, Method D. The Contractor shall then establish a backfilling procedure for 
the trench and use that procedure until the site conditions require a change to the procedure. 
Prior to requesting testing of compaction, the Contractor will have the Representative view 
backfill operations to ensure that they are being conducted in accordance with the established 
procedure. 

c. Minimum Frequency: One (1) set of compaction tests at each cut and cover street crossing. 
d. Maximum Frequency: One (1) set of compaction tests for each lane of traffic, at each cut 

and cover street crossing. 
e. Test Procedure: Tests may be conducted either during the compaction process or by spot 

excavating the trench and taking the tests. In place density tests will be conducted in 
accordance with ASTM D1556 or ASTM D2922. When ASTM D2922 is used, 
ASTM D3017 will be used to determine the moisture content of the soil. One compaction 
test will be taken at: 
1. Initial Backfill (Area from trench bottom to 1 foot over the top of the pipe is reached). 
2. One test for each 3 feet of depth of final backfill. 

f. Required Test Results: 
1. Initial Backfill: 95 percent maximum standard proctor density for cohesionless 

soils/90 percent maximum standard proctor density for cohesive soils. 
2. Final Backfill: 95 percent maximum standard proctor density for cohesionless soils. 
3. NOTE: No compaction testing is required if flowable fill or washed rock is used 

to backfill street cuts. 
g. Inspection Requirements: The Public Infrastructure Representative will be on site to 

observe all testing. The Contractor’s testing laboratory shall provide written copies of the 
testing results to the Public Infrastructure Representative within three working days after the 
tests are completed. The work will not be accepted until these results are received. 

107.04 WATER LINE PRESSURE, LEAKAGE, AND BACTERIA TESTING: 

a. Required For: Water lines. 
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b. Test Preparation: The Contractor may pressure test the distribution line without the taps 
installed. If this option is selected, the line will be pressure tested again after the taps have 
been installed and flushed. To the maximum extent possible, sample points shall be service 
taps. Prior to starting the test, the Contractor will flush the line of all dirt and air. This will 
be coordinated with the Public Infrastructure Representative and the Utilities Division of the 
City of Broken Arrow. All sample points will be clean and marked to allow the Public 
Infrastructure Representative to take samples from them. 

c. Minimum Frequency: One pressure and leakage test for a distribution system. Bacteria 
tests will be as required by State regulations. The first test will be paid for by the City. Any 
retests required because of a test failure will be at the Contractor’s expense. 

d. Maximum Frequency: Tests may be conducted on any section of the line that can be valved 
off from the portion of the line that has not been tested. The number of sections tested will 
be limited to the smallest number feasible to reduce testing costs. The number of sections to 
be tested will be coordinated with the Public Infrastructure Representative. Only lines that 
have passed the pressure test will be tested for bacteria. 

e. Test Procedure: 
1. The Contractor shall flush, fill, and bring the line up to test pressure and the line must 

maintain that pressure for the required time period with less than the specified pressure 
drop. 

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

3. Upon passing the pressure test, the line will be leak tested by placing it at normal 
operating pressure and measuring the leakage for a 2-hour period. 

4. Following completion of the pressure and leak tests the Contractor shall add additional 
chlorine, if necessary, to sanitize the line. 

5. The Contractor will flush the chlorine out of the line. 
6. Once the line is flushed the Public Infrastructure Representative will check the 

chlorine count to ensure that it is in the range from 0 to 2.0 parts per million. 
7. The line will be allowed to set for a period of 48 hours without adding additional 

chlorine or flushing water through the system. 
8. The Representative will take water samples after the 48-hour period for 2 consecutive 

days and turn in the samples to the Department of Environmental Quality for testing. 
9. If the samples from the line do not pass the Contractor will flush the line and add 

additional chlorine. Once this is done, the process of checking the line will start again 
at Paragraph 107.04 e.4. 

10. If the samples in the line pass, then the Contractor will flush the line completely and 
make sure that all valves area open. 

11. The Contractor will then remove all sample points from the line and backfill it in 
preparation for acceptance. 

12. Test water shall be disposed of, by the Contractor, in accordance with State regulation. 
f. Required Test Results: Refer to test procedures specified in the most recent revision of the 

AWWA C600 and AWWA C605 for ductile iron pipe and PVC respectively or most recent 
adopted methods prescribed by the Oklahoma Department of Environment rules and 
regulations. 
1. Pressure (Special Lines): Hold pressure specified by designer for 2 hours with a drop 

of 5 psi or less. 
2. Pressure (Normal): Hold 1.25 times the stated working pressure of the line measured 

at the highest elevation along the test section and not less than 1.5 times the states 
working pressure at the lowest elevation of the test section for 2 hours with a drop of 
5 psi or less. 
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3. Bacteria: All samples must pass the required Department of Environmental Quality 
test. 

g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all pressure testing. The Public Infrastructure Representative will take samples for 
Department of Environmental Quality testing. The cost of Department of Environmental 
Quality testing will be paid by the City. 

107.05 SANITARY SEWER FORCE MAIN PRESSURE TESTING: 

a. Required For: Sanitary Sewer Force Mains. 
b. Test Preparation: Prior to starting the test the Contractor will flush the line of all dirt and 

air. This will be coordinated with the Public Infrastructure Representative and the Utilities 
Division of the City of Broken Arrow. 

c. Minimum Frequency: One test will be conducted for the complete force main unless 
otherwise specified. 

d. Maximum Frequency: Tests will be conducted for the complete force main until the line 
passes. 

e. Test Procedure: 
1. The Contractor will bring the line up to hydraulic test pressure and the line must 

maintain that pressure for a period of 30 minutes with not more than a 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. 
f. Required Test Results: Hold 1.5 times the working pressure of the line for 30 minutes with 

a drop of 5 psi or less. 
g. Inspection Requirements: The Public Infrastructure Representative will be on site to 

observe all pressure testing. Methods prescribed by Oklahoma Department of Environmental 
Quality rules and regulations shall govern. 

107.06 SANITARY SEWER LINES LAMPING, MANDREL, AND PRESSURE TESTING: 

a. Required For: New installations of gravity sanitary sewer lines. 
b. Test Preparation: The Contractor will ensure that the line is clean, and all debris has been 

removed from manholes. The Contractor will coordinate with the Public Infrastructure 
Representative to have the lines lamped and tested with a mandrel prior to pressure testing. 

c. Minimum Frequency: Each line from manhole to manhole will be lamped, tested with a 
mandrel and pressure tested. 

d. Maximum Frequency: Each line from manhole to manhole will be lamped, tested with a 
mandrel and pressure tested until the line passes. 

e. Test Procedure: 
1. Lamping: The Contractor will provide the necessary personnel to assist the Public 

Infrastructure Representative in lamping the line. Lamping will consist of shinning a 
light source from one end of the line while the Public Infrastructure Representative 
observes from the other end. 

2. Mandrel Test (Required on PVC lines only): The Contractor will have personnel pull 
the required size mandrel through the line while the Public Infrastructure 
Representative Observes. The mandrel shall be constructed according to 
ASTM D3034 specifications (5 percent tolerance). This test will be conducted 
30 days or longer after the line has been installed unless otherwise coordinated with 
the Public Infrastructure Representative. 

3. Pressure Test: Reference ASTM F1417. 
a) The Contractor will plug both ends of the line and pressure the line to 3.5 psi. 
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b) When the line is at pressure the Public Infrastructure Representative will 
observe the pressure gage for the specified period. 

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. 

f. Required Test Results: 
1. Lamping must show a clear circle of light with no dips or obstructions. 
2. The mandrel must pass through the line. 
3. The pressure in the line must not drop below 2.5 psi for the time specified in the 

ASTM F1417. 
g. Inspection Requirements: The Public Infrastructure Representative will be on site to 

observe all lamp, mandrel, and pressure testing. Methods prescribed by Oklahoma 
Department of Environmental Quality rules and regulations shall govern. 

h. Alternative Inspections: In special circumstances and with the prior approval of the 
Engineering and Construction Director, the following alternative tests may be substituted for 
the pressure test detailed above. 
1. Exfiltration Test: Conducted in accordance with standard industry practices. 
2. Infiltration Test: Conducted in accordance with standard industry practices. 
3. The Contractor may substitute having the line inspected with a camera for lamping 

and mandrel testing. The Contractor will provide the Representative with a copy of 
the video file of the line. 

107.07 VACUUM TESTING OF MANHOLES: 

a. Required For: Any manhole that, in the opinion of the Representative, requires more 
extensive testing than is provided in Section 107.08. 

b. Test Preparation: The Contractor will ensure that the manhole is clean, and all debris has 
been removed. 

c. Minimum Frequency: 25 percent of manholes in a specific project. 
d. Maximum Frequency: Each manhole as required by the Public Infrastructure 

Representative. 
e. Test Procedure: 

1. The Contractor will plug the lines in the manhole and induce a vacuum of 10 inches 
Hg in the manhole. 

2. When the manhole is at vacuum the Public Infrastructure Representative will observe 
the pressure gage for the specified period. 

3. If the manhole does not meet test requirements, the Contractor will make necessary 
repairs and retest. 

4. When the test is completed, the Contractor will remove all plugs and ensure the 
manhole is clear. 
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f. Required Test Results: The vacuum in the manhole must not drop below 9 inches Hg over 
the time specified below. 

Depth of 
Manhole 

(feet) 

Diameter of Manhole 
(inches) 

48 60 72 96 

Time 
(seconds) 

4 10 13 16 24 

8 20 26 32 47 

12 30 39 48 70 

16 40 52 64 94 

20 50 65 80 117 

24 60 78 96 141 

*Times may be interpolated for manhole sizes not provided. 
  Values extrapolated from ASTM C924. 

g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all pressure testing. 

107.08 MANHOLE INSPECTION/TESTING: 

a. Required For: Sanitary sewer and storm sewer manholes. 
b. Test 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. 
c. Minimum Frequency: All manholes will be visually inspected for compliance with 

Specifications. 
d. Maximum Frequency: The Public Infrastructure Representative may request that a 

manhole that does not appear to meet specifications be tested by either vacuum testing for 
new installations or dye testing for replacement projects. 

e. Test Procedure:  
1. The Representative will visually inspect each manhole for compliance with the 

Specifications. 
2. If a vacuum test is required, it will be conducted in accordance with industry standard 

practices. 
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 Public Infrastructure 

Representative, the area is saturated. 
c) The Public Infrastructure Representative 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. 

f. Required Test 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. 
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g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all testing. 

107.09 STREET SUBGRADE AND BASE COMPACTION TESTING: 

a. Required For: All street construction involving subgrade and/or base work. 
b. Test Preparation: The Contractor shall have the subgrade/base materials tested in 

accordance with ASTM D1557, Method D. The Contractor shall prepare the subgrade and/or 
base in accordance with the Plans and Specifications. Prior to testing the Contractor shall 
coordinate with the Public Infrastructure Representative for the Representative to observe 
the testing. Tests shall be conducted at the locations designated by the Representative. 

c. Minimum Frequency: 
1. One test every 1,000 feet of 13-foot-wide lane for subgrade. 
2. One test every 1,000 feet of 13-foot-wide lane for base. 

d. Maximum Frequency: 
1. One test every 350 feet of 13-foot-wide lane for subgrade. 
2. One test every 350 feet of 13-foot-wide lane for base. 

e. Test Procedure: In place density tests will be conducted in accordance with ASTM D1556 
or ASTM D2922. When ASTM D2922 is used, ASTM D3017 will be used to determine the 
moisture content of the soil. The Contractor’s testing laboratory shall conduct a test in each 
area at the location specified by the Representative. If the Representative is concerned about 
the stability of the subgrade and/or base, he/she may require the Contractor to proof roll the 
subgrade with a legally loaded, tandem axle dump truck or other suitably loaded piece of 
equipment, that is approved by the Public Infrastructure Representative. 

f. Required Test Results: The subgrade and/or base must meet the density and moisture 
content required in the Plans and Specifications. The subgrade and/or base must also be 
stable and show no sign of pumping under proof rolling. 

g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all testing. The Contractor’s testing laboratory shall provide written copies of the 
testing results to the Public Infrastructure Representative within three working days after the 
tests are completed. The work will not be accepted until these results are received. 

107.10 CONCRETE TESTING: 

a. Required For: Curb and Gutter, Paving, Drainage Structures, and Structural Concrete. 
b. Test Preparation: Prior to placing concrete the Contractor shall have the base tested and 

accepted, required forms constructed, and required reinforcing steel installed and approved. 
The Contractor shall coordinate with the Public Infrastructure Representative for the 
Representative to be on site to observe the concrete placement and testing. 

c. Minimum Frequency: 
1. Slump Test: The Contractor shall have a slump test conducted on one of the first five 

loads of concrete delivered to the site. 
2. The Contractor shall have a minimum of three test cylinders taken for each day that 

concrete is placed. Normal requirement will be three test cylinders per 100 cubic 
yards. 

d. Maximum Frequency: 
1. Slump Test: The Public Infrastructure Representative may require a slump test be 

conducted on any load of concrete that appears to not meet the Specifications. 
2. The Public Infrastructure Representative may require up to six test cylinders be taken 

for every 100 cubic yards of concrete placed. 
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e. Test Procedure: 
1. Slump Test: Slump tests shall be conducted by a lab in accordance with ASTM C1077 

Standard Practice for Agencies Testing Concrete and Concrete Aggregates for Use in 
Construction and Criteria for Testing Agency Evaluation. 

2. Test Cylinders: Each set of three test cylinders shall be made and stored in accordance 
with the “Standard Method of Making and Curing Concrete Compression and Flexure 
Test Specimens in the Field”, ASTM C31, and shall be tested in accordance with the 
requirements relating to making compression tests on concrete test specimens as given 
in the “Method of Test for Compressive Strength of Molded Concrete Cylinders”, 
ASTM C39. All test specimens shall be kept as near to the point of sampling as 
possible and yet receive the same protection from the elements as is given to portions 
of the structure being built. Specimens shall be protected from injury. They shall be 
sent to a testing laboratory approved by the City not more than seven days prior to the 
time of the test and while in the laboratory shall be kept in the ordinary air at a 
temperature of approximately 70 degrees F until tested. One of the cylinders from 
each set shall be subjected to compression testing at 7 days and the written results 
forwarded to the Public Infrastructure Representative. A second test cylinders shall be 
subjected to compression testing at 28 days and the written results forwarded to the 
Public Infrastructure Representative. Based on the results of the first two tests, the 
Public Infrastructure Representative may or may not elect to have the remaining 
cylinder tested. The Contractor shall furnish to the Public Infrastructure 
Representative certified reports on these tests and shall pay all expense of making the 
tests and of furnishing the concrete for preparing and testing the cylinders. 

f. Required Test Results: The test results must meet or exceed the specified slump and 
strength requirements. 

g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all testing. The Contractor’s testing laboratory shall provide written copies of the 
testing results to the Public Infrastructure Representative within three working days after the 
tests are completed. The work will not be accepted until these results are received. 

107.11 ASPHALTIC CONCRETE TESTING: 

a. ODOT Specifications: Where ODOT Specifications for Highway Construction 
requirements are more stringent, the ODOT specification shall govern this section. 

b. Required For: Asphaltic Concrete Paving. 
c. Test Preparation: Prior to placing asphaltic concrete the Contractor shall have the base 

tested and accepted. Contractor shall coordinate with the Public Infrastructure 
Representative for the Representative to be on site during paving operations. 

d. Minimum Frequency: 
1. Temperature: The Public Infrastructure Representative shall take the temperature of 

at least one of the first ten loads to be placed. 
2. Density: The Contractor shall have a compaction test conducted for every 1,000 feet 

of 13-foot-wide lane of asphaltic concrete placed. 
3. Hveem Stability Test: The Contractor shall have a minimum of one Hveem stability 

test conducted for each day asphaltic concrete is placed. Normal requirement shall be 
one Hveem Stability test taken for every 400 tons of asphaltic concrete placed. 

e. Maximum Frequency: 
1. Temperature: The Public Infrastructure Representative may take the temperature of 

all loads to be placed. 
2. Density: The Public Infrastructure Representative may require a compaction test be 

conducted for every 350 feet of 13-foot-wide lane of asphaltic concrete placed. 
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3. Hveem Stability Test: The Public Infrastructure Representative may require two 
Hveem Stability tests taken for every 400 tons of asphaltic concrete placed. 

f. Test Procedure: 
1. Temperature Testing: The Public Infrastructure Representative shall take the 

temperature of the asphalt just behind the laydown machine. 
2. Density Testing: In place density tests will be conducted in accordance with 

ASTM D1556 or ASTM D2922. 
3. Hveem Stability Testing: During placement operations the Contractor’s testing 

laboratory or supplier shall pull sufficient asphaltic concrete to conduct the Hveem 
Stability test from two separate loads at least 30 minutes apart. 

g. Required Test Results: 
1. Temperature: The asphaltic concrete must meet the temperature parameters in the 

appropriate ODOT specification. 
2. Density: The asphaltic concrete must have a density of not less than 92 percent and 

not more than 98 percent. 
3. Hveem Stability: The Hveem stability must be not less than 40 percent. Pay 

adjustments for lot density will not be accepted. Minimum density will be required. 
h. Inspection Requirements: The Public Infrastructure Representative will be on site to 

observe all testing. The Contractor’s testing laboratory and/or supplier shall provide written 
copies of the testing results to the Public Infrastructure Representative within three working 
days after the tests are completed. The work will not be accepted until these results are 
received. 

107.12 CORE SAMPLES: 

a. Required For: Asphaltic Concrete and Concrete Streets. 
b. Test Preparation: Preparation for taking and repairing core sample sites shall be in 

accordance with ODOT Specification Section 411.04 for asphaltic concrete and ODOT 
Specification Section 414.04 for concrete. 

c. Minimum Frequency: One core sample every 26,000 square feet. The Contractor shall 
coordinate exact sample locations with the Public Infrastructure Representative. 

d. Maximum Frequency: One core sample every 10 feet to determine the extent of a 
deficiency. 

e. Test Procedure: 
1. Core samples shall be taken on the completed roadway. 
2. The Contractor and Public Infrastructure Representative shall mark the locations for 

coring. 
3. The Contractor’s testing laboratory shall core each area at the location specified by 

the Representative. The laboratory shall evaluate the core samples and provide the 
samples and a written report that includes photographs of the evaluation to the Public 
Infrastructure Representative. 

4. The Contractor shall repair the roadway after samples have been removed. 
f. Required Test Results: The core samples must meet the requirements of the Plans and 

Specifications. If the samples do not meet the Specifications, then the ODOT specifications 
will govern on action to be taken. 

g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all testing. The Contractor’s testing laboratory shall provide written copies of the 
testing results to the Public Infrastructure Representative within 3 working days after the 
tests are completed. The work will not be accepted until these results are received. 
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107.13 STORM SEWER PIPE INSPECTION/TESTING: 

a. Required For: Storm sewer pipe. 
b. Test Preparation: The Contractor will ensure that the line is clean and all debris has been 

removed from manholes and drop inlets. The Contractor will coordinate with the Public 
Infrastructure Representative to have the lines lamped and tested with a mandrel prior to 
pressure testing. 

c. Minimum Frequency: Each line from manhole to manhole or drop inlet will be lamped and 
tested with a mandrel if PVC, HDPE, or HIGH-DENSITY POLYPROPYLENE is used. 

d. Maximum Frequency: Each line from manhole to manhole or drop inlet will be lamped 
and tested with a mandrel if PVC, HDPE, or HIGH-DENSITY POLYPROPYLENE is used. 
If the Representative suspects a portion of the line was not properly installed, a dye test of 
that portion of the line may be required. 

e. Test Procedure: 
1. Lamping: The Contractor will provide the necessary personnel to assist the Public 

Infrastructure Representative in lamping the line. Lamping will consist of shinning a 
light source from one end of the line while the Public Infrastructure Representative 
observes from the other end. 

2. Mandrel Test (Required on PVC, HDPE, and HIGH-DENSITY 
POLYPROPYLENE): Shall be performed at Public Infrastructure Representative 
discretion. 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 Public Infrastructure 

Representative, the area is saturated. 
c) The Public Infrastructure Representative 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. 

f. Required Test Results: Lamping must show a clear circle of light with no dips or 
obstructions. 

g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all lamp and dye testing, if required. 

107.14 STORM SEWER DROP INLETS AND JUNCTION BOXES INSPECTION/TESTING: 

a. Required For: Storm sewer Drop Inlets and Junction Boxes. 
b. Test 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. 
c. Minimum Frequency: All drop inlets and junction boxes will be visually inspected for 

compliance with Specifications. 
d. Maximum Frequency: The Public Infrastructure Representative may request that a drop 

inlet or junction box that does not appear to meet Specifications be tested by dye testing. 
e. Test Procedure:  

1. The Representative 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 Public Infrastructure 

Representative, the area is saturated. 
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c) The Public Infrastructure Representative 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. 

f. Required Test 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. 

g. Inspection Requirements: The Public Infrastructure Representative will be on site to 
observe all testing. 

107.15 MATERIALS: 

a. Test Preparation and Frequency: As required by the materials specifications. 
b. Test Procedure: As required by the materials specifications. 
c. Required Test Results: As required by the materials specifications. 
d. Inspection Requirements: Certified copies of materials tests will be provided to the Public 

Infrastructure Representative before the material is used on the project. Concrete strength 
tests are the exception to this requirement. They will be provided to the Representative as 
required by Section 330. 

108 SUBMITTALS: Submittals will be provided to the Contract Administrator or Public Infrastructure 
Representative as required by the Specifications or during the pre-construction conference. The submittals 
will be reviewed and approved or returned for additional information within two weeks after receipt. The 
following guidelines will apply unless the Contractor is notified otherwise: 

108.01 MATERIALS: Material submittals will be made before the material is installed. 

108.02 WORKING DRAWINGS: Prior to starting work on the items covered by the Drawings. 

108.03 COMPACTION AND CONCRETE: Test results within 3 days after testing is completed. 

109 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 

ACI American Concrete Institute 

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 

NEC Nations Electrical Code 

NEMA National Electrical Manufacturers Association 

ODOT Oklahoma Department of Transportation 
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ODEQ Oklahoma Department of Environmental Quality 

UL Underwriter’s Laboratory 

110 DEFINITIONS: 

110.01 AS-BUILT DRAWINGS: Plans that are marked-up and maintained by the Contractor showing 
actual field installed facilities that deviate from the original design. Plans will be converted to 
Record Drawings as required. 

110.02 BASE COURSE: The layers of selected material of a designated thickness placed on a subbase or 
a subgrade to support a surface course. 

110.03 CALENDAR DAY: Any day shown on the calendar beginning and ending at midnight. 

110.04 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. 

110.05 CHANNEL: A natural or artificial water course. 

110.06 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. 

110.07 CONTRACT ADMINISTRATOR: The Contract administrator is the City representative 
assigned responsibility for coordination with the Contractor and administration of the Contract. 
May be synonymous with Public Infrastructure Representative. 

110.08 COMPLETION DATE: The date on which the Contract work is completed. 

110.09 CONTRACT ITEM (PAY ITEM): A specifically described unit of work for which a price is 
provided in the Contract. 

110.10 CONTRACT TIME: The number of workdays or calendar days allowed for completion of the 
Contract, including authorized time extensions. 

110.11 CONTRACTOR: The individual, partnership, joint venture, firm, or corporation contracting with 
the City for performance of prescribed work. 

110.12 CULVERT: Any structure under the roadway with a clear opening of twenty (20) feet or less 
measured along the center of the roadway. 

110.13 DRAINAGE DITCH: An open excavation or ditch constructed for the purpose of carrying off 
surface water. 
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110.14 EASEMENT: A grant of the right of use of property of an owner for a certain purpose at the will 
of the grantee. 

110.15 ENGINEER: Synonymous with Director of Engineering and Construction. 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. 

110.16 EQUIPMENT: All machinery, tools, and apparatus necessary for the proper construction and 
acceptable completion of work. 

110.17 FINAL ACCEPTANCE DATE: The date upon which the completed work is accepted by the City 
without exception or reservation. 

110.18 HOLIDAYS: Any day proclaimed a holiday by the City. 

110.19 HVEEM STABILITY TEST: Asphaltic concrete test that measures the asphaltic concrete mix’s 
resistance to lateral displacement under vertical loading. 

110.20 LABORATORY: The official testing laboratory of the City or any other testing laboratory which 
may be designated by the City Engineer. 

110.21 MATERIALS: Any substances used in the construction of the project and its appurtenances. 

110.22 NOTICE TO PROCEED: Written notice to the Contractor to proceed with the Contract work not 
later than the date specified. 

110.23 PAVEMENT STRUCTURE: The combined subbase, base and surface courses placed on the 
subgrade to support the traffic load and distribute it to the roadbed. 

110.24 PIPE BEDDING: Material placed in the bottom of the excavation which serves as the base for the 
pipeline. 

110.25 PLANS: The approved 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. 

110.26 PUBLIC INFRASTRUCTURE REPRESENTATIVE: An authorized Representative of the 
City assigned to make detailed observations of private utilities and other infrastructure that will be 
transferred to the City. May be synonymous with Contract Administrator. 

110.27 PROJECT: The specific pipelines, facilities, and all appurtenances and construction to be 
performed under the Contract. 

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

110.29 SELECT BACKFILL: The material placed around a pipeline from the top of the bedding material 
to 18 inches over the top of the pipe. 

110.30 SIDEWALK: That portion of the Right-of-Way constructed for the use of pedestrians. 
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110.31 SPECIAL PROVISIONS: Additions and revisions to the Standard and Supplemental 
Specifications. 

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

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

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

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

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

110.37 SUBMITTALS: Those items which must be submitted and approved 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. 

110.38 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. 

110.39 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.” 

110.40 WATER LINES (DISTRIBUTION): The water lines used to transport water from one area of 
the City to another area. These lines are normally larger than 12 inches and are normally tapped 
only to main water lines. 

110.41 WATER LINES (MAIN): The water lines sized 6 inches to 12 inches that are used to distribute 
water to various users in the City. 

110.42 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. 

110.43 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 
approval. 
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111 CORRECTIONS AND UPDATES: The City of Broken Arrow will update these Specifications as 
necessary. If you have a suggested improvement or addition to these Specifications, please forward them to 
the Engineering and Construction Director, P.O. Box 610, Broken Arrow, Oklahoma 74013. All proposed 
changes will either be included in the next scheduled update or the person submitting the proposed change 
will be informed, in writing, of the reasons the change was not made. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 200 
STREETS 

PART 1 GENERAL 

201 ADOPTION OF ODOT STANDARD SPECIFICATIONS: The City of Broken Arrow, Oklahoma, 
hereby adopts the Oklahoma Department of Transportation Standard Specifications for Highway 
Construction, Section 101 and Section 200 through Section 800 for use in construction of City streets and 
drainage structures. 

202 CHANGES TO ODOT STANDARD SPECIFICATIONS: The following changes are incorporated into 
the ODOT Standard Specifications: 

202.01 REFERENCES TO AGENCY CONTRACTING FOR THE WORK: Where references are 
made to ODOT as the agency contracting for the Work, the reference will be read as “City of 
Broken Arrow” for City of Broken Arrow contracts. 

202.02 REFERENCES TO RESIDENT ENGINEER (ALL TYPES): References to Resident Engineer 
will be read as Construction Manager or designee for City of Broken Arrow contracts. 

202.03 OTHER REFERENCES REQUIRING CLARIFICATION: If there is a reference that requires 
clarification and it is not covered in the Special Provisions of the Contract, the Public Infrastructure 
Representative or designated official will provide the Contractor with a written clarification upon 
request. 

203 PROCEDURE FOR USING ODOT STANDARD SPECIFICATIONS IN CITY CONTRACTS: 

203.01 REQUIRED ADDITIONS TO THE SPECIAL PROVISIONS: The following Statements will 
be added to the Special Provisions of the Contract: “The Oklahoma Department of Transportation 
Standard Specifications for Highway Construction, Section 200 through Section 800 are included 
by reference. Specifications listed in the Contract as ODOT XXX.XX Description, where XXX.XX 
represents a specification number, refer to the current ODOT Standard Specification with the same 
number. Where references are made to ODOT as the agency contracting for the Work, the reference 
will be read as “City of Broken Arrow” for City of Broken Arrow contracts. References to Resident 
Engineer will be read as Public Infrastructure Representative for City of Broken Arrow contracts.” 

203.02 OPTIONAL ADDITIONS TO THE SPECIAL PROVISIONS: When an ODOT Standard 
Specification requires more clarification than the information in 203.01 above, the person preparing 
the Contract will provide additional clarification by referencing the specification by number and 
description and then providing the required clarification. 

203.03 LISTING ODOT SPECIFICATIONS: ODOT specifications will be listed in the format ODOT 
XXX.XX Description where XXX.XX represents the standard specification number. 

204 SPECIAL CITY REQUIREMENTS: 

204.01 TESTING REQUIREMENTS: 

a. Materials Testing: Materials testing shall be as specified in the ODOT Standard 
Specifications. 



STANDARD CONSTRUCTION SPECIFICATIONS CITY OF BROKEN ARROW 
 
 

 
STREETS FEBRUARY 8, 2024 
SECTION 200 - 2 ©COPYRIGHT 2024 CITY OF BROKEN ARROW 

b. Construction Testing: Testing of completed construction shall be as specified in the ODOT 
Standard Specifications and Section 107 of these Specifications. 

204.02 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 unless the design requires 
monolithic sections. 

b. Stability Testing: 
1. When preparing subgrades, the subgrade will be checked for stability, even though it 

may meet the compaction requirements. 
2. Refer to Section 107.09.e for compaction testing. 

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 
Director of Engineering and Construction, in writing, of the reasons for not installing 
subgrade drainage. 

d. Testing Requirements: See Section 107.09. 

204.03 BASE: 

a. Treated Base: When the base consists of treating the top 8 inches or more of the subgrade, 
the provisions of Section 204.02 will apply. 

b. Aggregate Base: The use of crushed aggregate base is strongly encouraged in areas where 
subgrade strength is low, subsurface water conditions exist, and subgrade stability is 
questionable. 

c. Base Drainage: Where groundwater or surface water ponding present a threat to base 
stability a drainage system as shown in ST08 is recommended. 

d. Additional City Testing Requirements: See Section 107.09. 
e. Standard Drawings: ST03, ST04, ST08, and ST21. 

204.04 CONCRETE PAVING: 

a. Concrete Street General: 
1. Concrete streets shall be constructed of Class BA1 concrete and shall be in accordance 

with Standard Drawings ST03 and ST05 and the Plans and Specifications. 
2. Curb and gutter may be placed separate of the pavement. 
3. Concrete shall be cured with evenly applied white curing compound across the 

surface. 
b. Longitudinal Joints: 

1. Longitudinal cracking joints will normally be sawed into the finished pavement to a 
depth of one-fourth of the pavement thickness. 

2. Longitudinal cracking joints shall be placed at intervals not to exceed every 12 feet. 
The exception to this rule is on 26-foot-wide residential streets where the curb is 
integral to the pavement. For this type of street, one longitudinal cracking joint down 
the center of the pavement is acceptable. 
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3. Longitudinal construction joints on residential minor and residential high density 
minor streets may, at the option of the design engineer, be butt type joints without a 
tiebar. 

4. Longitudinal 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. 

5. Longitudinal construction joints on all other streets shall be keyway type with a tiebar. 
c. Transverse Joints: 

1. Transverse cracking joints will normally be sawed into the finished pavement to a 
depth of one-fourth of the pavement thickness. 

2. Transverse cracking joints shall be placed at intervals equaling two times the 
pavement thickness in inches converted to feet (such as, 2-inch by 6-inch = 12-inch 
which converts to a 12-foot spacing of transverse cracking joints) but, not to exceed 
every 15 feet. 

3. Transverse construction joints on residential minor and residential high density minor 
streets may, at the option of the design engineer, be butt type joints without a tiebar. 

4. 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. 

5. Transverse construction joints on all other streets shall be keyway type with a tiebar. 
d. Expansion Joints: 

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

2. Distance between expansion joints shall not exceed 105 feet. 
3. Expansion joints shall have a tiebar when the street being constructed requires a tiebar 

or keyway for a construction joint. 
4. Expansion joint filler shall be fiber material meeting ASTM D1751. 

e. Joint Sealing: All joints will be cleaned and sealed. 
f. Additional City Testing Requirements: See Section 107.10 and Section 107.12. 
g. Standard Drawings: ST03, ST07, ST09, ST11, ST12, ST13, ST14, ST15, ST16, ST18, 

ST19, ST20, and ST21. 

204.05 CURB AND GUTTER: 

a. Curb and Gutter General: 
1. Curb and gutter shall be constructed of Class BA1 concrete and shall be in accordance 

with Standard Drawings ST03, ST04, and ST05 and the Plans and Specifications. 
2. Curb and gutter may be placed separate of the pavement. 
3. Concrete shall be cured with white curing compound. 

b. Transverse Joints: 
1. Transverse cracking joints will normally be sawed into the finished curb and gutter to 

a depth of one-fourth of the pavement thickness. 
2. Transverse cracking joints shall be placed at intervals equaling the spacing used for 

the street. 
3. 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. Distance between expansion joints shall not exceed 105 feet. 
3. Expansion joints shall have a tiebar when the street being constructed requires a tiebar 

or keyway for a construction joint. 
4. Expansion joint filler shall be fiber material meeting ASTM D1751. 
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d. Joint Sealing: The joints in the gutter shall be fully sealed. 
e. Additional City Testing Requirements: See Section 107.10. 
f. Standard Drawings: ST05, ST06, ST10, ST11, ST12, ST13, and ST23. 

204.06 ASPHALT PAVING: 

a. Additional City Testing Requirements: See Section 107.09 and 107.12. 
b. Density Requirements: Refer to Section 107.11.f.2 for testing requirements. 
c. Standard Drawings: ST04, ST07, ST09, ST10, ST14, ST15, ST16, ST18, ST19, ST20, and 

ST21. 

204.07 SIDEWALKS: 

a. Materials: Sidewalks shall be constructed of Class BA1 concrete. 
b. Alignment and Drainage: Alignment and drainage shall be as detailed in The City of 

Broken Arrow Land Subdivision Code. All sidewalks shall meet the requirements of the 
most current Americans with Disabilities Act (ADA) and the City of Broken Arrow 
Engineering Design Criteria Manual. 

c. Sidewalk Base Preparation: 
1. When constructing sidewalks, the subgrade shall be scarified and compacted. 
2. All soft and yielding or other unsuitable materials shall be removed and replaced with 

suitable material before construction of the sidewalk. 
d. Finish and Joints: 

1. Sidewalks shall have a non-slip broomed surface. 
2. Expansion joints shall be placed at all intersections with curbs and not more than 

30 feet apart. 
3. Transverse cracking joints will normally be tooled or sawed into the finished sidewalk 

to a depth of 1 inch. 
4. Transverse cracking joints shall be placed at intervals not to exceed every 6 feet. 
5. Expansion joint filler shall be fiber material meeting ASTM D1751. 

e. Additional City Testing Requirements: See Section 107.15. 
f. Standard Drawings: ST06 and ST12. 

204.08 STORM SEWER: 

a. Concrete Storm Sewer Pipe Joint Seals: Concrete storm sewer pipe will be furnished with 
appropriate, non-decomposable, flexible, pre-formed seal fitting inside the joint that meets 
the requirements of the pipe manufacturer. 

b. Smooth Wall Corrugated Polyethylene Pipe: 
1. Authorized Use: Smooth wall corrugated polyethylene pipe in diameters from 

15 inches to 48 inches may be used in storm drainage systems in the City of Broken 
Arrow. 

2. Materials Specification: Smooth wall corrugated polyethylene pipe shall be 
manufactured from high density polyethylene HDPE virgin compounds and shall 
conform to AASHTO M294 (latest edition). A certificate of compliance shall be 
furnished, by the Contractor, for each type of polyethylene pipe used. Watertight 
joints capable of holding 2 psi of pressure, under hydrostatic testing, shall be required. 

3. Construction Specifications: Construction of smooth wall corrugated polyethylene 
pipe storm sewers shall be in accordance with the manufacturer’s recommended 
construction specifications or the applicable ODOT specifications whichever is more 
restrictive. 
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c. Corrugated Polypropylene Pipe: 
1. Corrugated Polypropylene Pipe (CPP), in diameters from 15 inches to 60 inches, may 

be used in residential storm drainage systems withing the City of Broken Arrow. CPP 
is not permitted under other street classifications, including Arterial, Commercial, or 
Industrial streets, without flowable fill. 

2. Material Specifications: CCP shall have smooth interior and annular exterior 
corrugations for a double wall configuration and conform to ASTM F2881 or 
AASHTO M330. The bell and spigot and fittings shall be watertight according to the 
requirements of ASTM D3212. The gaskets shall be factory installed and protected 
with a wrap. The gaskets shall meet the requirements of ASTM F477. 

3. Construction Specifications: Construction of CPP storm sewers shall be in accordance 
with the manufacturer’s recommended construction specifications or the applicable 
ODOT specifications whichever is more restrictive. 

d. Inlets: 
1. Precast: Precast storm drain inlets and boxes may be used. When used these items will 

be placed on a 4-inch-thick 3,500 psi concrete working slab that extends 1 foot past 
the walls of the structure. Shop Drawings will be submitted and approved before any 
precast items are installed. 

2. Polyvinyl Chloride (PVC) Drainage Structures: PVC storm inlets may be used when 
the item meets the specifications outlined in the ODOT “Special Provisions for 
Polyvinyl Chloride Drainage Structures” dated 3-1-17 or latest version. Shop 
Drawings will be submitted and approved before any precast items are installed. 

e. Joint Wrapping with Geotextile: When allowed by the Land Subdivision Code and 
required by the Director of Engineering and Construction or Public Infrastructure 
Representative, the Contractor shall wrap storm sewer joints with a geotextile fabric meeting 
the requirements in AASHTO M288 for separation with a medium survivability level. This 
wrapping shall extend for 2 feet on each side of the joint, it shall make a minimum of two 
complete wraps around the pipe and shall be held securely in place by an approved band 
while the storm sewer is backfilled. 

f. Additional City Testing Requirements: See Section 107.08, 107.13, 107.14, and 107.15. 
g. Standard Drawings: ST01, ST02, and ST12. 

204.09 ROADWAY STRIPING: 

a. Materials: Arterial roadway striping shall be multipolymer. Refer to the ODOT Standard 
Specifications for Highway Construction (latest version) for material and construction 
methods. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 300 
GENERAL CONSTRUCTION SPECIFICATIONS 

PART 1 GENERAL 

301 MOBILIZATION: 

301.01 DESCRIPTION: This work shall consist of the pre-construction conferences, initial contact with 
property owners, establishing a project office, and moving equipment and materials necessary to start 
construction of the project onto the construction site. 

301.02 MATERIALS: N/A. 

301.03 CONSTRUCTION METHODS: N/A. 

301.04 SPECIAL REQUIREMENTS: 

a. Pre-Construction Conference: Prior to starting work on the project, the Contractor will 
participate in a pre-construction conference called by the Engineering and Construction 
Department. This conference will be used to coordinate all activities associated with the 
Contract and introduce all key personnel involved in the project. 

b. Landowner Notification: Prior to starting work the Contractor will provide the Contract 
Administrator with a letter certifying that all involved landowners have been contacted. 

301.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the lump sum for the project. 

301.06 BASIS OF PAYMENT: Mobilization, measured as provided above, will be paid for by the lump 
sum and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the work as specified. This item will be paid as a separate bid item 
and payment will be made upon completion of mobilization. When this item is included in a Contract 
it will be listed as follows: 

BA 301 MOBILIZATION LUMP SUM 

301.07 STANDARD DRAWINGS: N/A. 

302 OPERATIONS MANUALS AND AS-BUILT DRAWINGS: 

302.01 DESCRIPTION: This work shall consist of providing required operations manuals and as-built-
drawings. 

302.02 MATERIALS: Operations manuals will consist of properly indexed, 8-1/2-inch by 11-inch printed 
material provided in three ring binders and include electronic document files. As-built drawings will 
consist of one set of Plans with all modifications to the Plans shown in red line. Appropriate notes 
will be placed on the Plans to explain all red line changes. 

302.03 CONSTRUCTION METHODS: N/A. 
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302.04 SPECIAL REQUIREMENTS: The Contractor will maintain one set of Plans for the as-built 
drawings on the construction site at all times. When a deviation to the Plans is required, the 
Contractor will note the deviation and sign and date the change to the Plans. The Contractor will have 
the Contract Administrator approve the deviation and sign and date the Plans. 

302.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the lump sum for the project. 

302.06 BASIS OF PAYMENT: Operations manuals and as-built drawings, measured as provided above, 
will be paid for by the lump sum and such payment shall be full compensation for all equipment, 
materials, tools, labor, and incidentals necessary to complete the work as specified. This item will be 
paid as a separate bid item and payment will be made on the basis of 50 percent upon receipt of the 
draft manuals and/or Plans and 50 percent upon acceptance of the final manuals and/or Plans. When 
this item is included in a Contract it will be listed as follows: 

BA 302 OPERATIONS MANUALS AND AS-BUILT DRAWINGS LUMP SUM 

302.07 STANDARD DRAWINGS: N/A. 

310 RIGHT-OF-WAY CLEARING AND RESTORING: 

310.01 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 surfaces, gravel and oiled 
surfaces which will be removed and repaired under Section 315 Pavement Cut and Repair. Any 
obstructions which are not to be reconstructed are so designated on the Plans. It shall also include 
compliance with the erosion control plan prepared by the Design Engineer and maintenance of 
erosion control facilities until final cover is full established on the site. This includes planting and 
watering of final cover. 

310.02 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 Contract Administrator 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. Grass cover on disturbed sites shall be as stated on the Plans. If the 
type of grass cover is not specified, it shall be rye in the winter months, fescue in the spring 
and fall, and Bermuda in the summer. Unless otherwise stated, disturbed areas of front yards 
will be sodded and side and back yards will be seeded. Arrangements with property owners 
shall be in writing and the Contract Administrator shall be furnished a copy prior to payment 
of the final estimate. 
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c. Salvaged Material: Material such as bricks, signs, manhole frames and covers, etc., which 
may, in the opinion of the Contract Administrator 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 Contract Administrator may direct. This will be done at no additional cost to the 
City. 

310.03 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 Contract Administrator. 

b. Clearing: 
1. Tree Removal/Protection: No trees shall be removed, even though listed for removal 

until specifically marked by the Contract Administrator. 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 Contract Administrator. 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 approved methods, using only approved tools and 
materials. 

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 their trucks from 
scattering debris, mud, and/or soil on public roads. If this occurs the Contractor will clean-up 
debris as required by the Contract Administrator. 

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. 

310.04 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, 
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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 approved 
by the agency before the work is started. At the Contractor’s request, the Contract 
Administrator 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. 

310.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the lump sum for the project. 

310.06 BASIS OF PAYMENT: Right-of-way clearing and restoration, measured as provided above, will be 
paid for by the lump sum and such payment shall be full compensation for all equipment, materials, 
tools, labor, and incidentals necessary to complete the work as specified. This item will be paid as a 
separate bid item and payment will be made on the basis of 50 percent upon clearing of right-of-way 
and 50 percent upon restoration of right-of-way. For pipelines this will be based on the number of 
linear feet of pipeline completed divided by the total number of linear feet in the project. For all other 
projects it will be based on the area completed divided by the total area. When this item is included in 
a Contract it will be listed as follows: 

BA 310 RIGHT-OF-WAY CLEARING AND RESTORING LUMP SUM 

310.07 STANDARD DRAWINGS: N/A. 

311 EXCAVATION: 

311.01 DESCRIPTION: This work shall consist of the excavation as shown on the Plans or directed by the 
Contract Administrator. 

311.02 MATERIALS: 

a. Common Excavation: Common excavation shall consist of all excavation not included as 
rock excavation. 

b. Rock Excavation: Rock excavation shall consist of removal of rock which can not be 
excavated without blasting or the use of special rock teeth, and all boulders or detached stones 
having a volume of 1.0 cubic yard or more. Any old concrete structures more than 1/2 cubic 
yard in volume encountered to be removed will be classified as rock excavation. Shales that 
can be excavated with normal equipment will be classified as common excavation. 
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311.03 CONSTRUCTION METHODS: 

a. General: 
1. Execution of The Work: The Contractor shall excavate in accordance with the lines and 

grades shown on the Plans or given by the Contract Administrator. In carrying out this 
work, the Contractor will be required to follow the excavation as rapidly as possible 
with construction and backfilling. The Contract Administrator shall have the right to 
limit the amount of excavation that can be left open at one time to avoid inconvenience 
to the public or a safety hazard. All materials excavated shall be placed to interfere as 
little as possible with public travel and construction activities. Streets must be kept open 
in every case possible; exceptions are to be made only by approval of the City Manager 
or designee. 

2. Classification of Excavation: Common excavation shall comprise all materials, wet or 
dry, to be excavated and removed, other than those meeting the definition of rock 
excavation. 

3. Use of Explosives: Where the use of explosives is necessary, the Contractor shall 
observe all requirements of City Ordinances. All blasting shall be done by experienced 
personnel to avoid danger to life or property. Blasts shall be covered so that no debris or 
other material is discharged into the air, proper danger signals given before firing, and 
then be fired only at such times as may be permitted. The number and sizes of the 
charges shall be reduced whenever directed and no claims, for loss or delay will be 
allowed on this account. All explosives to be used shall be subject to the approval of the 
Director of Engineering and Construction. Where rock is to be excavated near existing 
pipelines or structures, blasting shall be done with light charges of dynamite as directed 
by the Director of Engineering and Construction. The Contractor shall take all 
necessary precautions in the use of explosives and the Contractor shall be liable for any 
damage resulting from blasting operations. 

b. Trench Excavation: 
1. Trench Shape: Wherever possible, trench excavations shall be made with vertical sides 

of a width not more than three times the nominal pipe diameter for 12-inch pipe or 
under. For pipe over 12 inches in diameter, the trench width shall be the width given in 
the table in 311.05 Method of Measurement. In all cases the trench must have no more 
than this maximum width and vertical sides from 1 foot above the top of the pipe to the 
bottom of the trench. Where necessary, trenches will be braced to obtain this result. The 
bottom of the trench for all types of pipelines shall be carefully and truly graded, 
formed and aligned according to the grades and directions furnished by the Engineer, 
and must be approved by the Contract Administrator before any pipe is laid. The trench 
bottom or bedding material shall be graded to support the pipe joint throughout its 
entire length. Bell holes shall be cut in the bedding material as required. Bedding 
requirements for each type of pipe are included in the specifications for the specified 
pipe. 

2. Trench Depth: The contractor shall excavate the pipe trench to grade or 4 inches below 
grade if bedding is required. If the material at the bottom of the trench is not suitable for 
supporting the pipe, the Contractor will notify the Contract Administrator. The Contract 
Administrator will obtain required engineering assistance and provide the Contractor 
directions on how to proceed. 

3. Trench Width: The trench shall be excavated to a width necessary to the proper laying 
and joining of pipes and to allow for proper tamping around the pipes after laying. 
Trenches shall not exceed a width of not more than 3 times the nominal pipe diameter 
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for 12-inch pipe or under, or that given in the table in 311.05 Method of Measurement 
for pipe over 12 inches in diameter.  

4. Over Excavation: When a trench is excavated below grade at any place, except as 
shown on the Plans or written instructions from the Contract Administrator, it shall be 
refilled to grade with bedding materials and thoroughly compacted by tamping, without 
any extra compensation to the Contractor. 

5. Bracing, Shoring, and Dewatering: When necessary, sides of the excavation shall be 
braced and held secure until the pipe has been laid. The Contractor shall adequately 
shore, or sheet, and brace the excavation, or shall slope the sides in accordance with the 
State of Oklahoma Department of Labor requirements. The Contractor will take the 
necessary actions to dewater the trench during laying of the pipeline. This requirement 
does not extend to replacement of a gravity sanitary sewer in place. All bracing, 
draining, well pointing and pumping shall be done at the Contractor’s expense. 

6. Existing Underground Utilities in the Construction Site: The Plans provide the 
approximate locations of known underground utilities in the construction site. Before 
any excavation is started the Contractor will contact “Call OKIE” to have all utilities 
marked and flagged. Care shall be taken to avoid disturbing or injuring underground 
pipe and structures which may be encountered in the excavation. The payment for 
underground utility crossings will be under Section 340 Underground Utility Crossings. 

7. Rock Excavation: 
a) General: Every trench in rock shall be fully opened at least 50 feet in advance of 

the place where pipe is being laid or concrete or masonry work is in progress. 
b) Trench Depth: The rock shall be excavated at least 4 inches below the bottom of 

the pipe and the trench shall be brought to grade with well compacted bedding 
material before the pipe is laid. Excavation for bell locations shall be of 
sufficient depth to provide 4 inches of bedding under the bell. 

8. Open Trench: The Contractor shall no have trench open that exceeds the amount of line 
that can be constructed and backfilled in 2 working days. The Contract Administrator 
may limit the amount that can be left open for safety reasons. 

c. Excavation Structures: Excavation for all structures shall be carried down with vertical sides 
and shall be of such dimensions and depths as to permit the construction of the appurtenances 
in accordance with the Plans. When necessary, sides of the excavation shall be braced and held 
secure until the structure has been placed. The Contractor shall adequately shore, or sheet, and 
brace the excavation, or shall slope the sides in accordance with the State of Oklahoma 
Department of Labor requirements. The Contractor will take the necessary actions to dewater 
the excavation during construction of the structure. This requirement does not extend to 
replacement of a gravity sanitary sewer in place. All bracing, draining, well pointing and 
pumping shall be done at the Contractor’s expense. 

311.04 SPECIAL REQUIREMENTS: 

a. Location of Underground Utilities: The Contractor will notify the Contract Administrator 
when “Call OKIE” has been notified and excavation will not start until after the utilities have 
been flagged. 

b. Rock Excavation Notification: When the Contractor encounters rock that he considers to be 
covered under the rock excavation payment item, he must notify the Contract Administrator 
and have the site inspected within 1 hour of encountering the rock. This notification is required 
for measurement for payment. 
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311.05 METHOD OF MEASUREMENT: 

a. Common Excavation (Trench): When this item is included as a pay item in the Contract it 
will be measured by the cubic yard (CY) as a trench with vertical sides. The authorized width 
of trench shall be three times the nominal diameter of the pipe for pipe 12 inches in diameter 
and smaller. For pipe larger than 12 inches in diameter the authorized width will be as given in 
the table in 311.05 e. The end areas of common excavation to be paid for under this item will 
be measured, regardless of the width actually excavated, by multiplying the authorized vertical 
depth, in feet, from the surface of the original ground to the bottom of the earth trench, 
including the 4 inches below the bottom of the pipe, if bedding is required, by the authorized 
trench width. The length of excavation will be measured horizontally along the pipe. The 
quantity of excavation will be computed by the average end area method in cubic yards. 

b. Rock Excavation (Trench): When this item is included as a pay item in the Contract it will be 
measured by the cubic yard (CY) as a trench with vertical sides. The authorized width of 
trench shall be as given in the table in 311.05 e. for the sizes of pipes shown, and the depth of 
trench will be computed at all times from the top of the rock as determined in the field by the 
Contract Administrator, at the time of excavation, to 4 inches below the bottom of the pipe. 
The end areas of rock excavation paid for under this item will be measured, regardless of the 
width actually excavated, by multiplying the authorized vertical depth, in feet, of rock or shale 
encountered in the excavation, including the 4 inches below the bottom of the pipe, by the 
authorized trench width. The volume of excavation will be computed by the average end area 
method in cubic yards. 

c. Common Excavation (Structure): When this item is included as a pay item in the Contract it 
will be measured by the cubic yard (CY) as an excavation with vertical sides. Excavation for 
structures and appurtenances will be measured by multiplying the total authorized vertical 
depth of earth excavation by the area 1 foot outside the neat lines of the structure. 

d. Rock Excavation (Structure): When this item is included as a pay item in the Contract it will 
be measured by the cubic yard (CY) as an excavation with vertical sides. Excavation for 
structures and appurtenances will be measured by multiplying the actual vertical depth of rock 
excavation, as determined in the field by the Contract Administrator, by the area 1 foot outside 
the neat lines of the structure. 

e. Trench Width Table: Except where otherwise specified the width of the trench to be paid for 
in computing rock excavation shall be that given in the following table, regardless of the type 
of pipe to be constructed: 

Pipe Size Inside Diameter 
(Inches) 

Width of Trench 
(Inches) 

6 30 

8 32 

10 34 

12 36 

15 39 

18 42 

21 45 

24 48 
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Pipe Size Inside Diameter 
(Inches) 

Width of Trench 
(Inches) 

30 54 

36 60 
1. The excavation of any rock outside of the width of trench given above and any rock 

excavated more than 4 inches below the bottom of the pipe will be at the Contractor’s 
own expense. 

311.06 BASIS OF PAYMENT: Pipeline and appurtenant structure excavation, measured as provided above, 
will be paid for by the cubic yard and such payment shall be full compensation for all equipment, 
materials, tools, labor, and incidentals necessary to complete the work as specified. This item will be 
paid as a separate bid item. When this item is included in a Contract it will be listed as follows: 

BA 311A COMMON EXCAVATION (TRENCH) CUBIC YARD 

BA 311B ROCK EXCAVATION (TRENCH) CUBIC YARD 

BA 311C COMMON EXCAVATION (STRUCTURE) CUBIC YARD 

BA 311D ROCK EXCAVATION (STRUCTURE) CUBIC YARD 

311.07 STANDARD DRAWINGS: N/A. 

312 COMMON BACKFILL AND COMPACTION: 

312.01 DESCRIPTION: This work shall consist of the backfill and compaction of excavations as shown on 
the Plans or directed by the Contract Administrator. 

312.02 MATERIALS: 

a. Satisfactory Materials: Satisfactory materials shall consist of any material classified by 
ASTM D2487 as GW, GP, GC, GM, SW, SP, SM, SC, CL, and CH. 

b. Select Materials: Select backfill materials are those materials listed in Materials 
Specifications 602 Pipe Bedding and 603 Select Backfill. 

c. Unsatisfactory Materials: Unsatisfactory materials shall be materials that do not comply with 
the requirements for satisfactory materials. Unsatisfactory materials include but are not limited 
to those materials containing roots and other organic matter, trash, debris, frozen materials, 
and stones larger than 3 inches, and materials classified in ASTM D247 as PT, OH, OL, Ml 
and MH. 

d. Unstable Materials: Unstable material shall consist of materials too wet to properly support 
the utility pipe, or appurtenant structure. 

312.03 CONSTRUCTION METHODS: 

a. General: Backfill material shall consist of satisfactory material or select materials as required. 
Backfill shall be placed in layers not exceeding 6 inches loose thickness for compaction by 
hand operated machine compactors, and 8 inches loose thickness for other than hand operated 
machine compactors, unless otherwise specified. Unless otherwise specified, each layer shall 
be compacted to at least 95 percent maximum density for cohesionless soils and 90 percent 
maximum density for cohesive soils. 
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b. Special Note: Compaction requirements defined below are subject to the following 
modifications based on requirements of the specific site and Contract. If the natural 
compaction method on final backfill is used it will be so noted on the Plans and Contract 
documents. 
1. Initial Backfill (Bedding, Haunching, and Initial Backfill): These standards will be met 

for construction of water lines, sewer lines, and storm sewers. 
2. Final Backfill: These standards will be met for construction of water lines, sewer lines, 

storm sewers, and other utility trenches when there is not sufficient time to allow for 
natural trench settlement before adjacent construction starts or the work is in an area 
that is already developed. When sufficient time for natural settlement is available, the 
trench will be backfilled and mounded a minimum of one foot over the trench to allow 
for settlement. The Contractor will maintain the trench by adding additional fill until it 
has settled. This process will normally take three or four good rains. 

c. Pipe and Structure Bedding: When bedding is specified, it will be placed in the required 
thickness on the bottom of the excavation and compacted in accordance with the appropriate 
standard drawing. Where required recesses for pipe bells or structures will be cut into the 
compacted bedding material. The Contractor will establish the method for compaction of 
bedding and have the Public Infrastructure Representative approve of the method. Once the 
compaction tests have verified the compaction method, it will be used on the remainder of the 
project. 

d. Pipe Haunching: Pipe haunching will be placed on the sides of the pipe in layers of 
appropriate thickness and compacted in accordance with the appropriate standard drawing. 
The process will be repeated until the haunching material reaches the appropriate depth. The 
Contractor will establish the method for compaction of pipe haunching and have the Public 
Infrastructure Representative approve of the method. Once the compaction tests have verified 
the compaction method, it will be used on the remainder of the project or until the material 
being used changes. 

e. Initial Pipe Backfill: Initial pipe backfill will be placed on the sides of the pipe in layers of 
appropriate thickness and compacted in accordance with the appropriate standard drawing. 
The process will be repeated until the initial pipe backfill reaches the appropriate depth. The 
Contractor will establish the method for compaction of initial pipe backfill and have the Public 
Infrastructure Representative approve of the method. Once the compaction tests have verified 
the compaction method, it will be used on the remainder of the project or until the material 
being used changes. 

f. Selected Backfill: Select backfill will be placed in layers of appropriate thickness and 
compacted in accordance with the appropriate standard drawing. The process will be repeated 
until the select backfill reaches the appropriate depth. The Contractor will establish the method 
for compaction of select backfill and have the Public Infrastructure Representative approve of 
the method. Once the compaction tests have verified the compaction method, it will be used on 
the remainder of the project or until the material being used changes. 

g. Final Backfill (Paved Areas): Final backfill under paved areas will be placed in layers of 
appropriate thickness and compacted in accordance with the appropriate standard drawing. 
The process will be repeated until the final backfill reaches the appropriate depth. The 
Contractor will establish the method for compaction of final backfill under paved areas and 
have the Public Infrastructure Representative approve of the method. Once the compaction 
tests have verified the compaction method, it will be used on the remainder of the project or 
until the material being used changes. 
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h. Final Backfill (Non-paved Areas): Final backfill under non-paved areas will be placed in 
layers of appropriate thickness and compacted in accordance with the appropriate standard 
drawing. The process will be repeated until the final backfill reaches the appropriate depth. 
The Contractor will establish the method for compaction of final backfill under non-paved 
areas and have the Public Infrastructure Representative approve of the method. Once the 
compaction tests have verified the compaction method, it will be used on the remainder of the 
project or until the material being used changes. 

312.04 SPECIAL REQUIREMENTS: 

a. Disposal of Excess, Unsatisfactory, or Unsuitable Material: The Contractor shall dispose of 
all excess, unsatisfactory, or unsuitable material 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 excess, unsatisfactory, or unsuitable material is placed on private 
property. A copy of this permission shall be furnished to the Contract Administrator before the 
final estimate will be paid. In no case will excess, unsatisfactory, or unsuitable material be left 
in the right-of-way. 

b. Compaction Testing: 
1. Compaction testing for paved areas will be accomplished under Section 107.03. 
2. Compaction testing for non-paved areas will be accomplished under Section 107.02. 

312.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the cubic yard (CY). 

a. Trench Backfill: The authorized width of trench shall be three times the nominal diameter of 
the pipe for pipe 12 inches in diameter and smaller. For pipe larger than 12 inches in diameter 
the authorized width will be as given in the table in 311.05 e. The end areas of backfill to be 
paid for under this item will be measured, regardless of the width actually excavated, by 
multiplying the authorized vertical depth, in feet, from the surface of the original ground to the 
bottom of the earth trench, by the authorized trench width. The cross-sectional area of the pipe 
used will be subtracted from the end area to obtain the final end area used for volume 
calculations. The length of backfill will be measured horizontally along the pipe. The quantity 
of backfill will be computed by the average end area method in cubic yards. The volume of all 
select material for bedding, haunching, initial fill, and select fill for the pipeline will be 
subtracted from this quantity to determine the final payment quantity. 

b. Structure Backfill: When this item is included as a pay item in the Contract it will be 
measured by the cubic yard (CY). Backfill for structures and appurtenances will be measured 
by multiplying the total authorized vertical depth of earth excavation by the area 1 foot outside 
the neat lines of the structure and subtracting the volume of the structure. The volume of all 
select material for structures and appurtenances will be subtracted to determine the final 
payment quantity. 

312.06 BASIS OF PAYMENT: Common backfill and compaction, measured as provided above, will be 
paid for by the cubic yard and such payment shall be full compensation for all equipment, materials, 
tools, labor, and incidentals necessary to complete the work as specified. This item will be paid as a 
separate bid item and payment will be made upon acceptance of the backfilled area. When this item is 
included in a Contract it will be listed as follows: 

BA 312 COMMON BACKFILL AND COMPACTION CUBIC YARD 
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312.07 STANDARD DRAWINGS: ST01, W01, SS01, SS02, SS03, SS04, and SS05. 

313 SELECT BACKFILL AND COMPACTION: 

313.01 DESCRIPTION: This work shall consist of furnishing, placing, and compacting select backfill as 
shown on the Plans or directed by the Contract Administrator. 

313.02 MATERIALS: Select backfill materials are those materials listed in Materials Specifications 602 
Pipe Bedding and 603 Select Backfill. 

313.03 CONSTRUCTION METHODS: Placing and compaction of select backfill shall be accomplished in 
accordance with Section 312. 

313.04 SPECIAL REQUIREMENTS: 

a. Materials Tickets: The Contractor will provide the Contract Administrator with copies of 
materials tickets for select materials before payment for these items will be made. 

b. Compaction Testing: 
1. Compaction testing for paved areas will be accomplished under Section 107.03. 
2. Compaction testing for non-paved areas will be accomplished under Section 107.02. 

313.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the cubic yard (CY). 

a. Pipe Bedding: The authorized width of trench shall be three times the nominal diameter of the 
pipe for pipe 12 inches in diameter and smaller. For pipe larger than 12 inches in diameter the 
authorized width will be as given in the table in 311.05 e. The end areas of pipe bedding to be 
paid for under this item will be measured, regardless of the width actually excavated, by 
multiplying the thickness of pipe bedding, in feet (0.33 foot unless otherwise specified), by the 
authorized trench width. That portion of the pipe cross sectional area of the pipe, in the 
bedding will be subtracted from the end area to obtain the final end area used for volume 
calculations. The length of pipe bedding will be measured horizontally along the pipe. The 
quantity of pipe bedding will be computed by the average end area method in cubic yards. 

b. Haunching: The authorized width of trench shall be three times the nominal diameter of the 
pipe for pipe 12 inches in diameter and smaller. For pipe larger than 12 inches in diameter the 
authorized width will be as given in the table in 311.05 e. The end areas of haunching to be 
paid for under this item will be measured, regardless of the width actually excavated, by 
multiplying the thickness of haunching, in feet by the authorized trench width. That portion of 
the pipe cross sectional area of the pipe, in the haunching will be subtracted from the end area 
to obtain the final end area used for volume calculations. The length of haunching will be 
measured horizontally along the pipe. The quantity of haunching will be computed by the 
average end area method in cubic yards. 

c. Initial Backfill: The authorized width of trench shall be three times the nominal diameter of 
the pipe for pipe 12 inches in diameter and smaller. For pipe larger than 12 inches in diameter 
the authorized width will be as given in the table in 311.05 e. The end areas of initial backfill 
to be paid for under this item will be measured, regardless of the width actually excavated, by 
multiplying the authorized thickness of initial backfill, in feet, by the authorized trench width. 
That portion of the pipe cross sectional area of the pipe, in the initial backfill will be subtracted 
from the end area to obtain the final end area used for volume calculations. The length of 
initial backfill will be measured horizontally along the pipe. The quantity of initial backfill will 
be computed by the average end area method in cubic yards. 
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d. Select Backfill: The authorized width of trench shall be three times the nominal diameter of 
the pipe for pipe 12 inches in diameter and smaller. For pipe larger than 12 inches in diameter 
the authorized width will be as given in the table in 311.05 e. The end areas of select backfill 
to be paid for under this item will be measured, regardless of the width actually excavated, by 
multiplying the thickness of select backfill, in feet (1.0 foot unless otherwise specified), by the 
authorized trench width. The length of select backfill will be measured horizontally along the 
pipe. The quantity of select backfill will be computed by the average end area method in cubic 
yards. 

e. Select Structure Backfill: When this item is included as a pay item in the Contract it will be 
measured by the cubic yard (CY). Select backfill for structures and appurtenances will be 
measured by multiplying the total authorized vertical depth of select backfill by the area 1 foot 
outside the neat lines of the structure less the area of the structure. 

313.06 BASIS OF PAYMENT: Select backfill and compaction, measured as provided above, will be paid 
for by the cubic yard and such payment shall be full compensation for all equipment, materials, tools, 
labor, and incidentals necessary to complete the work as specified. This item will be paid as a 
separate bid item and payment will be made upon acceptance of the backfilled area. When this item is 
included in a Contract it will be listed as follows: 

BA 313A SAND BACKFILL AND COMPACTION CUBIC YARD 

BA 313B LIMESTONE SCREENINGS BACKFILL AND 
COMPACTION 

CUBIC YARD 

BA 313C 3/8" LIMESTONE CHIPS BACKFILL AND 
COMPACTION 

CUBIC YARD 

BA 313D 3/4" CRUSHED LIMESTONE BACKFILL AND 
COMPACTION 

CUBIC YARD 

BA 313E CRUSHED FOUNDATION STONE BACKFILL AND 
COMPACTION 

CUBIC YARD 

BA 313F FLOWABLE FILL CUBIC YARD 

313.07 STANDARD DRAWINGS: ST01, W01, SS01, SS02, SS03, SS04, and SS05. 

314 BORED STREET CROSSINGS: 

314.01 DESCRIPTION: This work shall consist of the installation of railroad, street, or other crossings by 
boring or tunneling as shown on the Plans or directed by the Contract Administrator. 

314.02 MATERIALS: 

a. Cement Grout: Section 601 Concrete. 
b. Backfill Material: Section 602 Pipe Bedding and Section 603 Select Backfill. 
c. Conduit: Section 604 Conduit. 

314.03 CONSTRUCTION METHODS: 

a. General: The conduit pipe shall be installed to the line and grades given. Conduit shall be 
installed using approved boring or tunneling procedures. A minimum clearance of at least 
2 inches between the inner wall of the conduit and maximum outside diameter of the pipe and 
joint shall be provided. The Contractor shall submit the plan of their proposed installation 
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procedures for approval. The plan shall include pipe guides, jack positions, jacking head, 
conduit, jointing methods, and other specifics pertinent to the procedure selected. The approval 
of this plan by the City does not relieve the Contractor from their responsibility to obtain the 
specified results. 

b. Boring: The boring shall proceed from a pit provided for the boring equipment and workmen. 
Excavation for pits and installation of shoring shall be as required to maintain a safe work area 
and meet all local, state, and federal safety regulations. The location of the pit shall meet the 
approval of the Contract Administrator. The holes are to be bored mechanically. The boring 
shall be done using a pilot hole. By this method an approximate 2-inch pilot hole shall be 
bored the entire length of the crossing and shall be checked for line and grade on the opposite 
end of the bore from the work pit. This pilot hole shall serve as the centerline of the larger 
diameter hole to be bored. Excavated material will be placed near the top of the working pit 
and disposed of as required. The use of water or other fluids in connection with the boring 
operation will be permitted only to the extent to lubricate cuttings; jetting will not be 
permitted. In unconsolidated soil formations, a gel-forming colloidal drilling fluid consisting 
of at least 10 percent of high grade carefully processed bentonite may be used to consolidate 
cuttings of the bit, seal and walls of the hole, and furnish lubrication for subsequent removal of 
cuttings and installation of conduit immediately thereafter. Over cutting in excess of 1 inch 
shall be remedied by pressure grouting the entire length of the installation. 

c. Tunneling: Where the characteristics of the soil would make the use of tunneling more 
satisfactory than boring, a tunneling method may be used. The lining of the tunnel shall be of 
steel of sufficient strength to support the overburden. The Contractor shall submit their 
proposed liner method to the Contract Administrator for approval. Approval by the City shall 
not relieve the Contractor of the responsibility for the adequacy of the liner method. The space 
between the liner plate and the limits of excavation shall be pressure-grouted or mudjacked. 
Access holes for placing concrete shall be spaced at maximum intervals of 10 feet. 

d. Pipe Installation: The pipe shall be installed on the approved casing spacers and all joints 
inside the conduit shall be lock type joints to allow removal of the entire section of pipeline. 
The space between the outside of the carrier pipe and the conduit shall be sealed with a 
mechanically fastened boot and encased with flowable fill. 

314.04 SPECIAL REQUIREMENTS: 

a. Submission of Boring/Tunneling Plan: Prior to starting work the Contractor shall submit the 
plan of their proposed installation procedures for approval. The plan shall include pipe guides, 
jack positions, jacking head, conduit, jointing methods, and other specifics pertinent to the 
procedure selected. 

b. Site Approval: The Contractor shall contact the Contract Administrator prior to starting 
boring or tunneling operations for approval of the pit site. 

314.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the linear foot of bored or tunneled crossing. The length of boring /tunneling will be 
measured horizontally along the pipe. 

314.06 BASIS OF PAYMENT: Bored street crossings, measured as provided above, will be paid for by the 
linear foot and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the work as specified. This item will be paid as a separate bid item 
and payment will be made upon acceptance of the crossing. When this item is included in a Contract 
it will be listed as follows: 

BA 314 BORED STREET CROSSING LINEAR FOOT 
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314.07 STANDARD DRAWINGS: UL02. 

315 CUT AND COVER STREET CROSSINGS: 

315.01 DESCRIPTION: This work shall consist of the installation of street or other crossings, where 
conduit is required, by cut and cover construction as shown on the Plans or directed by the Contract 
Administrator. 

315.02 MATERIALS:  

a. Backfill Material: Section 602 Pipe Bedding and Section 603 Select Backfill. 
b. Conduit: Section 604 Conduit. 

315.03 CONSTRUCTION METHODS: 

a. General: A minimum clearance of at least 2 inches between the inner wall of the conduit and 
maximum outside diameter of the pipe and joint shall be provided. When possible, the conduit 
will be placed through one half of the roadway at a time. This will allow the road to remain 
open during the construction. The Contractor shall submit the plan of their proposed 
installation procedures for approval. The plan shall include pipe guides, jack positions, jacking 
head, conduit, jointing methods, and other specifics pertinent to the procedure selected. The 
approval of this plan by the City does not relieve the Contractor from their responsibility to 
obtain the specified results. 

b. Pavement Cut: To be accomplished in accordance with Section 316 Pavement Cut and 
Repair. 

c. Trench Excavation: To be accomplished in accordance with Section 311 Excavation. 
d. Conduit Placement: The conduit pipe shall be installed to the line and grades given. 
e. Backfill of Conduit: The conduit shall be haunched and filled to 18 inches over the top of the 

pipe with flowable fill. Backfill to be accomplished in accordance with Section 313 Select 
Backfill and Compaction. 

f. Pavement Repair: To be accomplished in accordance with Section 316 Pavement Cut and 
Repair. 

g. Pipe Installation: The pipe shall be installed on the approved pipe guides and all joints inside 
the conduit shall be lock type joints to allow removal of the entire section of pipeline. The 
space between the outside of the carrier pipe and the conduit shall be filled with sand. 

315.04 SPECIAL REQUIREMENTS: 

a. Submission of Installation Plan: Prior to starting work the Contractor shall submit the plan 
of their proposed installation procedures for approval. The plan shall include pipe guides, jack 
positions, jacking head, conduit, jointing methods, and other specifics pertinent to the 
procedure selected. 

b. Site Approval and Traffic Control: The Contractor shall contact the Contract Administrator 
a minimum of 24 hours prior to cutting the roadway for approval to open the roadway and 
traffic control requirements. 

315.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the linear foot of cut and cover crossing. The length of the crossing will be measured 
horizontally along the pipe. 
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315.06 BASIS OF PAYMENT: Cut and cover crossings, measured as provided above, will be paid for by 
the linear foot and such payment shall be full compensation for all equipment, materials, tools, labor, 
and incidentals necessary to complete the work as specified. This item will be paid as a separate bid 
item and payment will be made upon acceptance of the crossing. When this item is included in a 
Contract it will be listed as follows: 

BA 315 CUT AND COVER STREET CROSSING LINEAR FOOT 

315.07 STANDARD DRAWINGS: ST01, ST02, ST07, W01, and SS01. 

316 PAVEMENT CUT AND REPAIR: 

316.01 DESCRIPTION: This work shall consist of pavement cut and repair of any pavement whether in 
parking lots, highways, streets, driveways, or sidewalks, necessary for construction as shown on the 
Plans or directed by the Contract Administrator. This item includes curb and gutter, concrete 
pavement, asphaltic concrete pavement, and double bituminous surfaces. Surfaces containing only 
gravel shall be replaced Section 313 Select Backfill and Compaction. 

316.02 MATERIALS: See ODOT Section 700 for required materials. 

316.03 CONSTRUCTION METHODS: 

a. General: Pavement cut and repair includes the work from the bottom of the base course to the 
top of the surface course. The pavement shall be replaced with materials equal to or better than 
the existing materials. Specifications for replacement are found in ODOT Section 300 bases 
and ODOT Section 400 Surface Courses. This item includes the protection of the street 
crossings between the time the street is cut and when it is replaced. 

b. Traffic Control: The Contractor will not be permitted to close streets to traffic at crossings. 
Crossings shall be made by trenching no more than one half of the street at one time or by 
providing adequate detours, approved by the Contract Administrator, adjacent to the street. 
The Contractor shall maintain a passable surface on the detour at all times. This item includes 
the protection of the street crossings between the time the street is cut and when it is replaced. 

c. Pavement Cut: Pavement shall be saw cut to at least 2 feet outside the top edge of the trench 
on each side in order to provide a firm foundation for replacement of the pavement. Any 
pavement settlement or failure shall be immediately replaced by the Contractor. The 
Contractor shall remove and replace curb and gutter where it is required. 

d. Pavement Repair: The pavement repair shall be accomplished with like materials to the 
materials in the existing pavement. The repair shall be a full depth repair matching or 
exceeding the strength of the materials in each layer. 

e. Finish Tolerance: The finished surfaces of patched areas shall meet the grade of the adjoining 
pavements and shall not deviate more than 1/8-inch from a true plan surface within the patched 
area. 

f. Pavement Protection: The Contractor shall protect the patched areas against damage prior to 
final acceptance of the work by the City. Traffic shall be excluded from the patched areas by 
erecting and maintaining barricades and signs until the completion of the curing period. 

316.04 SPECIAL REQUIREMENTS: The Contractor shall contact the Contract Administrator a minimum 
of 72 hours prior to cutting the roadway for approval to close the roadway and implement traffic 
control requirements. 
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316.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the linear foot of pavement cut and repair. The length of the cut and repair will be 
measured horizontally along the excavation. 

316.06 BASIS OF PAYMENT: Pavement cut and repair, measured as provided above, will be paid for by 
the linear foot and such payment shall be full compensation for all equipment, materials, tools, labor, 
and incidentals necessary to complete the work as specified. This item will be paid as a separate bid 
item and payment will be made upon acceptance of the pavement repair. When this item is included 
in a Contract it will be listed as follows: 

BA 316 PAVEMENT CUT AND REPAIR LINEAR FOOT 

316.07 STANDARD DRAWINGS: ST07. 

317 UNDERGROUND UTILITY CROSSINGS: 

317.01 DESCRIPTION: This work shall consist of the location of underground utilities, protection of 
underground utilities during construction, utility crossings, and/or relocation of utilities as shown on 
the Plans or directed by the Contract Administrator. 

317.02 MATERIALS: 

a. Water Lines: Section 620 to Section 649. 
b. Sanitary Sewer: Section 650 to Section 699. 
c. Other Utilities: As required by the Utility Owner. 

317.03 CONSTRUCTION METHODS:  

a. General: General locations of all known lines other than services that might interfere with 
construction are shown on the Plans. However, exact locations and elevations are not known in 
all cases. The Contractor shall do necessary exploratory work in advance of construction to 
determine exact utility locations and elevation or that no interference exists. If any of these 
lines or structures conflict with the proposed construction, the Contractor shall notify the 
Contract Administrator in order to resolve the conflict by moving the existing facility or by 
revising the construction alignment. Except for services, if facilities other than those shown on 
the Plans are encountered, the Contractor will be reimbursed for the extra cost of crossing 
these lines under the unit price for the type of underground utility crossing encountered. 
Known meter locations for utility services are shown, but the locations of utility service lines 
are not shown on the Plans. The Contractor shall assume that service lines serving individual 
properties do exist and shall, under this item, protect them at crossings and shall be responsible 
for making necessary revisions or repairs as required by the particular utility company or other 
owner involved. If any utility service is interrupted as a result of the Contractor’s operations, 
the Contractor shall promptly notify the Contract Administrator and the owner of the utility 
and shall be responsible for restoring service as quickly as possible. 

b. Storm Sewers and Culverts: Storm sewers and culverts may be removed at the time of 
crossing or may be adequately braced and held in position while the new line is placed beneath 
them. If the storm sewer or culvert is removed, it shall be replaced with new pipe of the same 
type and size as that removed, and it shall be rejoined to the undisturbed line with a joint 
satisfactory to the Contract Administrator. Backfill over the new line up to and around the 
storm sewer or culvert shall be placed in accordance with Section 314 Select Backfill and 
Compaction. 
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c. Water Mains: The proposed new line shall pass under all water lines, except where noted on 
the Plans. The Contractor shall not remove any existing water lines and shall adequately brace 
and protect them from damage during construction. 

d. Gas Mains: Before crossing of any gas main, the Contractor shall notify the owner of the 
main in order that the owner may have a service man available at the time of any crossing. The 
Contractor shall not remove any gas main without permission of the owner and shall 
adequately brace and protect gas mains from damage. Any mains which are damaged shall be 
replaced or repaired to the satisfaction of the owner and the Contract Administrator. 

e. Sanitary Sewers and Services: Where the water lines crosses sanitary sewers the sanitary 
sewer line will be replaced or encased as specified below. 
1. Where the water line crosses under sanitary sewers, the sewer shall be PVC C900 for a 

distance of 10 feet horizontally, measured at right angles to the water line, on either side 
of the crossing. The sewer shall also be concrete encased. 

2. Where the water line crosses over sanitary sewers with a clearance of 2 feet or less, the 
sewer shall be PVC C900 for a distance of 10 feet horizontally, measured at right angles 
to the water line, on either side of the crossing. 

f. Buried Telephone, Electrical Conduits, and Cable TV: All buried cable and conduits to be 
crossed by the new line shall be protected in accordance with directions of the utility company 
owning the cables. The Contractor shall notify the companies and obtain their permission 
before making a crossing. Any marked buried cables or conduits damaged by the Contractor 
shall be replaced at their expense to the satisfaction of the owning company and the Contract 
Administrator. 

g. Cross Country Pipelines: Before crossing of any cross-country pipelines, the Contractor shall 
notify the owner of the pipeline in order that the owner may have a service man available at 
the time of any crossing. The Contractor shall not remove any pipeline without permission of 
the owner and shall adequately brace and protect pipelines from damage. Any pipelines which 
are damaged shall be replaced or repaired to the satisfaction of the owner and the Contract 
Administrator. 

h. Service Line Crossings (Water, Sewer, Gas, Electrical, Telephone, and Cable TV): The 
Contractor shall place the new line under all service lines. The Contractor shall protect service 
lines and shall not remove them except with permission of the Contract Administrator and the 
owner. If permission is given to remove services and the Contractor shall give the property 
owner adequate notice. Service lines which are removed or damaged shall be replaced to the 
satisfaction of the owner and the Contract Administrator. 

i. Damaged Water or Sewer Lines: Any existing water or sewer lines previously accepted by 
the City which are damaged by the Contractor’s operations will be repaired by the City’s 
maintenance forces. The Contractor shall notify the City immediately of any damage to 
existing water or sewer lines. Repairs will be made at the Contractor’s expense. 

317.04 SPECIAL REQUIREMENTS: 

a. Notification of Additional Crossing: When the Contractor determines that a utility crossing 
will be required that is not shown on the Plans, the Contract Administrator will be notified 
prior to installing the crossing. 

b. Notification of Interruption of Service: When the Contractor interrupts service of a utility, 
the utility will be notified immediately, and the Contract Administrator will be notified and 
told what action has been taken to restore service. 
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317.05 METHOD OF MEASUREMENT: N/A 

317.06 BASIS OF PAYMENT: This item is considered part of the line installation and is included only for 
information on how to deal with underground utility crossings. 

317.07 STANDARD DRAWINGS: UL01 and UL02. 

330 CONCRETE PLACEMENT: 

330.01 DESCRIPTION: This work shall consist of concrete placement as shown on the Plans or directed by 
the Contract Administrator. 

330.02 MATERIALS: Section 601 Concrete. 

330.03 CONSTRUCTION METHODS: 

a. Cement Storage and Use: Unless otherwise permitted, the Contractor shall use only one 
brand of cement in the work, and under no conditions shall he use more than one brand of 
cement in the same structure. Cement which for any reason has become partially set or 
contains lumps or cakes will be rejected and shall be removed from the site of the work. The 
acceptance or rejection of cement shall rest with the Engineer and any cement failing to meet 
the requirements specified herein may be rejected at their discretion. All rejected cement shall 
be plainly marked for identification, shall be immediately removed from the work, and shall 
not be offered again for inspection. Cement kept in storage for several months may be subject 
to repeated tests, if required. Bulk cement shall be delivered by tank truck especially designed 
for cement transport and handling. The Contractor shall provide, at the site of the work, 
suitable silos or weather tight buildings, for the storage of cement. The building, or silo, shall 
be large enough to prevent delays or interruptions to the work which might be due to the lack 
of cement. Bagged cement shall be stored in such a manner to permit easy access for the 
proper inspection and identification of each shipment. Cement in bags shall not be piled to a 
height in excess of 7 feet. Suitable accurate scales shall be provided by the Contractor for 
weighing the cement. After it has been delivered to the job, the Contractor will not be 
permitted to remove any of the cement to any other job or dispose of any of this cement in any 
way without the consent of the Contract Administrator. At the beginning of operations and at 
all other times while cement is required, the Contractor shall have at the site of the work, an 
ample supply of acceptable cement and shall carefully guard against possible shortage on 
account of rejection, irregular deliveries, or any other cause. 

b. Concrete Strength and Proportion: The concrete shall have the specified compressive 
strength but not less than 2,400 pounds per square inch, as determined from test cylinders at 
28 days, made, cured and broken as hereinafter specified. The concrete shall be designed by 
the absolute volume method and shall contain not less than quantity of cement per cubic yard 
specified in Section 601.02. With the approval of the Contract Administrator, admixtures may 
be added in order to increase workability. 

c. 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 Director of Engineering and Construction 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 
Director of Engineering and Construction may condemn the part of any structure in which 
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concrete of insufficient strength has been placed and the Contractor, at their cost, shall remove 
and replace such concrete with concrete meeting these specifications. 

d. 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. 

e. Mixing: The concrete shall be mixed in an approved batch machine or mixer. The ingredients 
shall be accurately measured by weight, unless measurement by volume is permitted by the 
Director of Engineering and Construction, before being placed in the mixer. Measuring boxes 
or other approved measuring apparatus shall be such that the proportions can e 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 2 cubic yards or less shall be not less than 1-1/2 minutes after the 
materials are in the mixer. The mixing time shall be increased 15 seconds for each additional 
cubic yard or fraction thereof. The entire contents of the drum shall be discharged before 
recharging. Re-temping of concrete which has partly hardened will not be permitted. 

f. 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 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 without segregation or accumulation of 
laitance. If, through accident, intention or error in mixing, any concrete shall, in the 
opinion of the Contract Administrator, very materially from the consistency specified, 
such concrete shall not be incorporated in the work but shall be discharged as waste 
material. 

g. 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 5 feet 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, 
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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 approved methods. 

h. Placing Concrete in Cold Weather: No concrete shall be placed without the specific 
permission of the Contract Administrator when the air temperature is at or below 35 degrees F. 
If concreting in freezing weather is permitted by the Director of Engineering and Construction, 
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 50 degrees F, nor more than 80 degrees 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 degrees F. The concrete 
shall be adequately protected in order to maintain this temperature for a minimum of 72 hours 
after it has been placed and a temperature above 32 degrees F for a period of two additional 
days. The work shall be done entirely at the Contractor’s risk. No chemicals or other foreign 
matter shall be added to the concrete for the purpose of preventing freezing. 

i. Ready Mixed Concrete: Ready-mixed concrete may be used on the work when the mix 
design is approved 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 
approval of the project manager. He/she will notify the Contract Administrator of the location 
of placements with added water. 

j. 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 approved by the Director of Engineering and Construction. 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 
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 1/2 inch of cement mortar, after which concreting may proceed. Mortar 
shall be placed in a manner that will not splatter forms and reinforcing steel. 

k. 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 Contract 
Administrator 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 Director of Engineering and Construction 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. 

l. Curing Concrete: Exposed surfaces of concrete shall be protected by approved methods 
from premature drying for a period of at least 7 days. Curing compounds, when approved 
by the Director of Engineering and Construction, shall be applied according to the 
manufacturer’s recommendations and shall not be used on any surface against which 
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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 Contract Administrator may require the frequent wetting of the concrete and the use of 
means to protect it from the direct rays of the sun. 

m. 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 approved spacers and supports, by wiring to the forms, and by wiring the bars 
together at intersections with approved 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 
approved by the Director of Engineering and Construction 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. 

n. 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 before depositing concrete. 

o. 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 approval of the Engineer. 
In general, this approval 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 24 hours 
to 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 24 hours to 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. 
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p. Concrete Thrust Blocks: Thrust blocks or other restraint devices shall be adequate to prevent 
movement of the line at 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 1 foot. Concrete placed for thrust blocks shall be consolidated to ensure that no 
voids remain in the block. Thrust blocks will be of fresh mixed unreinforced concrete unless 
otherwise specified. 

q. Concrete Encasement of Pipelines: 
1. General: Concrete encasement of pipelines shall be a minimum of 6 inches thick at the 

thinnest point. Encasement shall be plain concrete with no reinforcement, unless 
otherwise specified. All encasements 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 4 feet 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 Director of Engineering and 
Construction. 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. 

r. Concrete Slab Protection for Pipelines: This item will be installed only as shown on the 
Plans or at the direction of the Director of Engineering and Construction. Where pipelines are 
within 2 feet of the surface or 2 feet of another pipeline, they will be covered with a 12-inch 
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 2-inch-thick rock bed over the 
pipeline. The excavation shall then be filled to ground level. 

s. 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 16 feet 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 Contract Administrator. All concrete cradle required because of excessive 
trench width shall be placed at the expense of the Contractor. 

t. 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. 

330.04 SPECIAL REQUIREMENTS: 

a. Required Minimum Concrete Strength: 
1. Streets and Structures: 3,500 psi. 
2. Thrust Blocks and Encasement: 2,500 psi. 
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b. Pipe Thrust Table: Thrust blocks shall be constructed to restrain not less than the larger of 
the thrust indicated in the Plans or according to direction of the Director of Engineering and 
Construction. 

330.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by the cubic yard. The method of measurement for each type of concrete placement is as 
follows: 

a. Structural Concrete: Structural concrete will be computed by calculating the concrete 
volume, in cubic yards, of the vertical reinforced concrete structure being built. This type of 
structure includes all structures that require forming on at least four sides and the forms are 
higher than 18 inches. Examples include wet wells, headwalls, cast in place vaults, cast-in-
place manholes, piers, etc. 

b. Reinforced Concrete: Reinforced concrete will be computed by calculating the concrete 
volume, in cubic yards, of the horizontal reinforced concrete structure being built. This type of 
structure includes all structures that require forming on at least four sides and the forms are 
18 inches or lower. Examples include manhole bases, pipeline protection slabs, vault bases, 
etc. 

c. Plain Concrete: Plain concrete does not require reinforcing steel unless otherwise specified. 
1. Thrust Blocks: Computing the size of a thrust block is site dependent and in most cases, 

the quantity of concrete actually used will be the accepted quantity of concrete for the 
thrust block. When the Contractor over excavates a thrust block site, the maximum 
quantity for a thrust block will be calculated and that quantity will be paid regardless of 
the amount used by the Contractor. The maximum volume of concrete paid for in a 
thrust block will be computed as a rectangle with the required surface area for pipe 
support serving as the thickness and width of the rectangle and the trench width serving 
as the length. 

2. Concrete encasement: Concrete encasement shall be computed by taking the authorized 
trench width, times the authorized encasement length, times the exterior width of the 
pipe plus 1 foot and subtracting the volume of the pipe in the encasement. 

3. Concrete Cradle: Concrete cradle shall be computed by taking the authorized trench 
width, times the authorized cradle length, times the one half the exterior width of the 
pipe plus 6 inches and subtracting the one half of the volume of the pipe in the cradle. 

4. Formed Plain Concrete: Formed plain concrete will be computed based on the 
authorized volume of the formed area less the volume of any penetrations. 

d. Reinforcing Steel: Reinforcing steel shall be measured by the pound. 

330.06 BASIS OF PAYMENT: Concrete and reinforcing steel, measured as provided above, will be paid 
for by the cubic yard and such payment shall be full compensation for all equipment, materials, tools, 
labor, and incidentals necessary to complete the work as specified. This item will be paid as a 
separate bid item and payment will be made upon acceptance of the concrete placement. When this 
item is included in a Contract it will be listed as follows: 

BA 330A STRUCTURAL CONCRETE CUBIC YARD 

BA 330B REINFORCED CONCRETE CUBIC YARD 

BA 330C PLAIN CONCRETE CUBIC YARD 

BA 330D REINFORCING STEEL POUND 

330.07 STANDARD DRAWINGS: ST03. 
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340 MATERIALS FURNISHED BY CONTRACTOR/INSTALLED BY CITY: 

340.01 DESCRIPTION: This work shall consist of providing materials as shown on the Plans or directed by 
the Contract Administrator. 

340.02 MATERIALS: See Materials requirement for the items being furnished. 

340.03 CONSTRUCTION METHODS: The Contractor shall provide the required materials at the time and 
location specified by the Contract Administrator. For installation specifications see construction 
requirements for the items being furnished. 

340.04 SPECIAL REQUIREMENTS: See special requirements for the items being furnished. 

340.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by each item requested. 

340.06 BASIS OF PAYMENT: Materials furnished by the Contractor and installed by the City, measured 
as provided above, will be paid for by the lump sum and such payment shall be full compensation for 
all equipment, materials, tools, labor, and incidentals necessary to complete the work as specified. 
This item will be paid as a separate bid item and payment will be made upon delivery of the 
materials. When this item is included in a Contract it will be listed as follows: 

BA 340 MATERIALS FURNISHED BY CONTRACTOR/ 
INSTALLED BY CITY 

LUMP SUM 

340.07 STANDARD DRAWINGS: N/A. 

341 MATERIALS FURNISHED BY CITY/INSTALLED BY CONTRACTOR: 

341.01 DESCRIPTION: This work shall consist of installing materials as shown on the Plans or directed by 
the Contract Administrator. 

341.02 MATERIALS: See Materials requirement for the items being furnished. 

341.03 CONSTRUCTION METHODS: The City shall provide the required materials at the time and 
location specified by the Contractor. For installation specifications see construction requirements for 
the items being furnished. 

341.04 SPECIAL REQUIREMENTS: See special requirements for the items being furnished. 

341.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it will 
be measured by each item requested. 

341.06 BASIS OF PAYMENT: Materials furnished by the City and installed by the Contractor, measured 
as provided above, will be paid for by the lump sum and such payment shall be full compensation for 
all equipment, materials, tools, labor, and incidentals necessary to complete the work as specified. 
This item will be paid as a separate bid item and payment will be made upon installation of the 
materials. When this item is included in a Contract it will be listed as follows: 

BA 340 MATERIALS FURNISHED BY CITY/INSTALLED BY 
CONTRACTOR 

LUMP SUM 
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341.07 STANDARD DRAWINGS: N/A. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 400 
WATER LINES 

PART 1 GENERAL 

401 PVC PIPE INSTALLATION: 

401.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing, and jointing the pipe as 
shown on the Plans or directed by the Contract Administrator. 

401.02 MATERIALS:  

a. Pipe Materials: Section 620 Water Line - PVC Pipe, Fittings, and Joints. 
b. Bedding and Backfill Material Requirements for PCV Pipe: See Standard Drawing W01 

and Section 602. 

401.03 CONSTRUCTION METHODS: 

a. Protection of Work: During the progress of the Work, the Contractor shall provide suitable 
barricades, fencing, signs, lighting, platforms, and/or scaffolding to protect the Work during 
construction, to prevent damage to such Work, and to protect the public from the Work. At 
the close of each day’s Work, the open end of the pipelines shall be closed by suitable cover 
or plug and shall not be reopened until the Work recommences. Any obstructions which may 
occur in the line after being laid shall be removed by the Contractor at their own expense to 
the satisfaction of the Contract Administrator. The pipeline must be delivered free from dirt 
or other foreign matter. 

b. Laying of Pipe: Pipe shall be laid true to the lines and grades shown on the Plans and given 
in the field. Procedures for laying and joining the pipe will be in accordance with the 
manufacturer’s recommendations. Each pipe shall be carefully laid to the line and grade 
given in the field with bells upstream, and the ends of adjoining pipes shall butt against each 
other in such manner that there will be no shoulder or unevenness of any kind. Special care 
shall be taken that the invert of the pipe shall be a smooth continuous surface. At each bell, 
a hole shall be excavated of a size to give ample working room for proper make-up of the 
joint. Unless expressly ordered by the Contract Administrator, each pipe shall be brought to 
the required grade as established from grade lines. The Contractor shall, at their own 
expense, furnish all tools, materials, and labor, and shall construct cross-frames or horses at 
such intervals as the Contract Administrator may order in the field. The Contractor shall 
furnish all other implements necessary to determine the proper setting of the pipes. 

c. Establishing Grade: The grade line shown on the Plans is the elevation of the invert or flow 
line of the pipeline. This section shall not apply when the Plans only require a minimum of 
3 feet of cover and do not set an exact grade for the water line. The Contractor shall verify 
the requirement for exact grade with the Design Engineer prior to starting construction. The 
grade line shall be established in the trench by one of the following methods: 
1. Use of level and philly rod with grade stakes not farther than 300 feet apart. When 

this method is used the invert elevation of each section shall be verified before the 
next section is placed. 

2. Use of level and philly rod with grade stakes not farther than 300 feet apart to set a 
laser for establishing the grade line in the trench. When this method is used, the invert 
elevation shall be verified every 100 feet or when the laser is moved. 
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d. Jointing the Pipe: Pipe shall assemble with bell and spigot joints having rubber gaskets 
which compress to form a water-tight seal. Joints shall be assembled by bar and block, 
coupling pulleys or by backhoe. If the backhoe bucket is used to assembly the joint, a block 
of wood shall be placed between the end of the pipe and the bucket and care shall be taken 
to prevent damage to the pipe. 

e. Service Lines: House services or road crossings shall be installed, in accordance with the 
appropriate sections of these Specifications before the pipeline is pressure tested and 
chlorinated. 

f. Interferences: All known underground lines are shown on the Plans. This does not 
necessarily mean that all such lines that may be encountered are shown. Such obstructions 
are shown for the purpose of advising the Contractor that they may interfere with the Work 
to be done hereunder but not for the purpose of indicating that the Work can be performed 
without such interference. Elevations of underground obstructions and lines are shown as 
accurately as known on the profile sheets. The Contractor shall assume responsibility of all 
subsurface utilities. OKIE 811 shall be contacted for location service prior to excavation. 

g. Backfilling: Backfilling of the trench shall be accomplished in accordance with Section 312 
and Standard Drawing W01. 

h. Flushing: The flushing velocity shall be at least 2.5 feet per second for small mains. 
i. Disinfection: Refer to the latest version of the ANSI/AWWA C651 standard for disinfecting 

water mains as required by Oklahoma Department of Environmental Quality 252:626-19-2 
or latest version. 

j. Testing: Testing shall be accomplished in accordance with Section 107. Tests shall be taken 
at locations specified by the City. 

k. Connection to the System: Connection to the system will not be made until after testing, 
flushing, and disinfection of the line, unless otherwise approved by the Director of 
Engineering and Construction. 

401.04 SPECIAL REQUIREMENTS: 

a. Restrained Joints: When a water line is placed in conduit or in a creek without concrete 
encasement, the pipe will be installed with restrained joints to prevent separation of the pipe 
in these structures. 

b. Bridging of Trench: When ordered by the City, the Contractor shall, at their own expense, 
construct suitable platforms to bridge the trench at street intersections, at driveways to 
properties abutting the line of the Work and at such points as may be required to permit 
vehicle and/or pedestrian travel. 

c. Shop Tests: The Contractor shall be responsible for obtaining tests of all materials as 
required by these Specifications. The Contractor shall furnish to the City, in the required 
number of copies, a certificate of shop tests on all pipe. These tests shall be witnessed by a 
reputable and established testing laboratory or firm, previously approved by the City. 

d. Locator Wire and Locator Tape: All main water lines constructed of polyvinyl chloride, 
shall have a No. 12 solid copper wire with blue insulation jacket 30 mil polyethylene taped 
to the top surface of the pipe and connected at each end to the fire hydrant by attachment to 
an above ground bolt on the fire hydrant. Wire connectors shall be suitable for direct bury 
low voltage wire and have a waterproof design. Dig through locator tape as specified in 
Section 627 shall be buried 2 feet above the pipe. 

e. Testing: Locator Wire shall be continuity tested by the Contractor in the presence of the 
Public Infrastructure Representative. Contractor shall replace the failed segment of wire 
should the wire not be continuous. 
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f. Aerial Crossings and Crossings with Less than 4 feet of Cover:  See Standard Drawing 
STD W19 for aerial crossing requirements unless otherwise directed by an authorized City 
representative. 

g. On Site Materials Storage: On-site pipe shall be stored according to the pipe 
manufacturer’s specification. 

h. Arterial Roadway and Creek Crossings: Pipe shall be encased in conduit 5 feet beyond 
back of curb for roadways unless otherwise directed by an authorized City representative 
and 15 feet beyond the top of bank on creeks. All joints shall be restrained. 

401.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the linear foot, through all fittings and specials. 

401.06 BASIS OF PAYMENT: PVC pipe, measured as provided above, will be paid for by the linear 
foot and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, laying, and jointing the pipe, installing the protective materials, 
testing, flushing, sterilization and repairing of leaks. Excavation is paid under Section 311. Backfill 
and compaction are paid under either Section 312 or Section 313. This item will be paid as a 
separate bid item and payment will be made upon installation of the pipe. When this item is included 
in a Contract it will be listed as follows: 

BA 401 PVC PIPE INSTALLATION (WATER) LINEAR FOOT 

401.07 STANDARD DRAWINGS: W01, W06, and W07. 

402 DUCTILE IRON PIPE INSTALLATION: 

402.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing, and jointing the pipe as 
shown on the Plans or directed by the Contract Administrator. Ductile iron pipe shall not be 
considered for new construction without approval from the Director of Engineering and 
Construction. This section is only to be referenced for modifications to existing ductile iron pipe 
systems.  

402.02 MATERIALS:  

a. Pipe Materials: Section 621 Water Line - Ductile Iron Pipe, Fittings, and Joints and 
Section 605 Polyethylene Wrap. 

b. Bedding and Backfill Material Requirements for Ductile Iron Pipe: See Standard 
Drawing W01 and Section 602. 

402.03 CONSTRUCTION METHODS:  

a. Protection of Work: During the progress of the Work, the Contractor shall provide suitable 
barricades, fencing, signs, lighting, platforms, and/or scaffolding to protect the Work during 
construction, to prevent damage to such Work, and to protect the public from the Work. At 
the close of each day’s Work, the open end of the pipelines shall be closed by suitable cover 
or plug and shall not be reopened until the Work recommences. Any obstructions which may 
occur in the line after being laid shall be removed by the Contractor at their own expense to 
the satisfaction of the Contract Administrator. The pipeline must be delivered free from dirt 
or other foreign matter. 

b. Laying of Pipe: Pipe shall be laid true to the lines and grades shown on the Plans and given 
in the field. Each pipe shall be carefully laid to the line and grade given in the field with bells 
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upstream, and the ends of adjoining pipes shall butt against each other in such manner that 
there will be no shoulder or unevenness of any kind. Procedures for laying and joining the 
pipe will be in accordance with the manufacturer’s recommendations. Special care shall be 
taken that the invert of the pipe shall be a smooth continuous surface. Unless expressly 
ordered by the Contract Administrator, each pipe shall be brought to the required grade as 
established from grade lines. At each bell, a hole shall be excavated of a size to give ample 
working room for proper make-up of the joint. The Contractor shall, at their own expense, 
furnish all tools, materials, and labor, and shall construct cross-frames or horses at such 
intervals as the Contract Administrator may order in the field. The Contractor shall furnish 
all other implements necessary to determine the proper setting of the pipes. Ductile iron pipe 
shall be installed with polywrap. The polywrap shall be installed in accordance with the 
manufacturer’s recommendations, with particular attention to joint overlap (minimum of 
1 foot), joint tape, and protection of polywrap to prevent tears or penetrations. 

c. Establishing Grade: The grade line shown on the Plans is the elevation of the invert or flow 
line of the pipeline. This section shall not apply when the Plans only require a minimum of 
3 feet of cover and do not set an exact grade for the water line. The Contractor shall verify 
the requirement for exact grade with the Design Engineer prior to starting construction. The 
grade line shall be established in the trench by one of the following methods: 
1. Available use of GPS survey laths. Use of level and philly rod with grade stakes not 

farther than 300 feet apart. When this method is used the invert elevation of each 
section shall be verified before the next section is placed. 

2. Use of level and philly rod with grade stakes not farther than 300 feet apart to set a 
laser for establishing the grade line in the trench. When this method is used, the invert 
elevation shall be verified every 100 feet or when the laser is moved. 

d. Jointing the Pipe: Pipe shall assemble with bell and spigot joints having rubber gaskets 
which compress to form a water-tight seal. Joints shall be assembled by bar and block, 
coupling pulleys or by backhoe. If the backhoe bucket is used to assembly the joint, a block 
of wood shall be placed between the end of the pipe and the bucket and care shall be taken 
to prevent damage to the pipe. 

e. Service Lines: House services or road crossings shall be installed, in accordance with the 
appropriate sections of these Specifications before the pipeline is pressure tested and 
chlorinated. 

f. Interferences: All known underground lines are shown on the Plans. This does not 
necessarily mean that all such lines that may be encountered are shown. Where existing 
utility lines or other subsurface obstructions are shown on the Drawings, they have been 
located as accurately as practicable by the City. Such obstructions are shown for the purpose 
of advising the Contractor that they may interfere with the Work to be done hereunder but 
not for the purpose of indicating that the Work can be performed without such interference. 
Elevations of underground obstructions and lines are shown as accurately as known on the 
profile sheets. 

g. Backfilling: Backfilling of the trench shall be accomplished in accordance with Section 312 
and Standard Drawing W01. 

h. Flushing: The flushing velocity shall be at least 2.5 feet per second for small mains. 
i. Disinfection: Refer to the latest version of the ANSI/AWWA C651 standard for disinfecting 

water mains as required by Oklahoma Department of Environmental Quality 252:626-19-2 
or latest version. 

j. Testing: Testing shall be accomplished in accordance with Section 107. Testing shall be at 
the Contractor’s expense by a testing laboratory approved by the City, except for bacterial 
analysis which will be at the City’s expense. Tests shall be taken at locations specified by 
the City. 
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k. Connection to the System: Connection to the system will not be made until after testing, 
flushing, and sterilization of the line, unless otherwise approved by the Director of 
Engineering and Construction. 

402.04 SPECIAL REQUIREMENTS: 

a. Restrained Joints: When a water line is placed in conduit or in a creek without concrete 
encasement, the pipe will be installed with restrained joints to prevent separation of the pipe 
in these structures. 

b. Bridging of Trench: When ordered by the City, the Contractor shall, at their own expense, 
construct suitable platforms to bridge the trench at street intersections, at driveways to 
properties abutting the line of the Work and at such points as may be required to permit 
vehicle and/or pedestrian travel. 

c. Shop Tests: The Contractor shall be responsible for obtaining tests of all materials as 
required by these Specifications. The Contractor shall furnish to the City, in the required 
number of copies, a certificate of shop tests on all pipe. These tests shall be witnessed by a 
reputable and established testing laboratory or firm, previously approved by the City. 

d. Dig through Locator Tape: Dig through locator tape as specified in Section 627 will be 
buried 2 feet above the pipe. 

e. Aerial Crossings and Crossings with Less than 4 feet of Cover: These crossings shall 
consist of 3/16ths of an inch thick smooth wall steel casing, welded to form a one-piece 
crossing, on concrete piers with bolted steel straps. The crossing shall be conducted in 
accordance with Standard Drawing W19. The crossing will be included in the price per foot 
for pipe installation unless otherwise stated. 

402.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the linear foot, through all fittings and specials. 

402.06 BASIS OF PAYMENT: Ductile iron pipe, measured as provided above, will be paid for by the 
linear foot and such payment shall be full compensation for all equipment, materials, tools, labor, 
and incidentals necessary to complete the Work as specified. The price bid shall include all cost 
and expense of furnishing, hauling, laying and jointing the pipe, installing the protective materials, 
testing, flushing, sterilization and repairing of leaks. Excavation is paid under Section 311. Backfill 
and compaction are paid under either Section 312 or Section 313. This item will be paid as a 
separate bid item and payment will be made upon installation of the pipe. When this item is included 
in a Contract it will be listed as follows: 

BA 402 DUCTILE IRON PIPE INSTALLATION (WATER) LINEAR FOOT 

402.07 STANDARD DRAWINGS: W01, W06, and W07. 

403 PRESTRESSED CONCRETE PIPE INSTALLATION: 

403.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing, and joining the pipe as 
shown on the Plans or directed by the Contract Administrator. Prestressed concrete pipe shall not 
be considered for new construction without approval from the Director of Engineering and 
Construction. This section is only to be referenced for modifications to existing prestressed 
concrete systems. 
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403.02 MATERIALS: 

a. Pipe Materials: Section 622 Water Line - Prestressed Concrete Pipe, Fittings, and Joints. 
b. Bedding and Backfill Material Requirements for Prestressed Concrete Pipe: See 

Standard Drawing W01 and Section 602. 

403.03 CONSTRUCTION METHODS: 

a. Protection of Work: During the progress of the Work, the Contractor shall provide suitable 
barricades, fencing, signs, lighting, platforms, and/or scaffolding to protect the Work during 
construction, to prevent damage to such Work, and to protect the public from the Work. At 
the close of each day’s Work, the open end of the pipelines shall be closed by suitable cover 
or plug and shall not be reopened until the Work recommences. Any obstructions which may 
occur in the line after being laid shall be removed by the Contractor at their own expense to 
the satisfaction of the Contract Administrator. The pipeline must be delivered free from dirt 
or other foreign matter. 

b. Laying of Pipe: Pipe shall be laid true to the lines and grades shown on the Plans and given 
in the field. Procedures for laying and joining the pipe will be in accordance with the 
manufacturer’s recommendations. It is important that a uniform bedding be prepared for the 
pipe immediately before laying. The Contractor shall use a laying-square or some other 
satisfactory tool to check the bedding before the pipe is laid. A small ditch may be dug across 
the trench below the grade at the mid-point of the pipe to be laid, to facilitate the removal of 
the cable sling used in handling the pipe. After the trench is prepared to receive the pipe, the 
pipe shall be lowered into the trench with machines of adequate capacity to safely handle the 
loads. Each pipe shall be carefully laid to the line and grade given in the field with bells 
upstream, and the ends of adjoining pipes shall butt against each other in such manner that 
there will be no shoulder or unevenness of any kind. Special care shall be taken that the 
invert of the pipe shall be a smooth continuous surface. Unless expressly ordered by the 
Contract Administrator, each pipe shall be brought to the required grade as established from 
grade lines. The Contractor shall, at their own expense, furnish all tools, materials, and labor, 
and shall construct cross-frames or horses at such intervals as the Contract Administrator 
may order in the field. The Contractor shall furnish all other implements necessary to 
determine the proper setting of the pipes. 

c. Establishing Grade: The grade line shown on the Plans is the elevation of the invert or flow 
line of the pipeline. This section shall not apply when the Plans only require a minimum of 
3 feet of cover and do not set an exact grade for the water line. The Contractor shall verify 
the requirement for exact grade with the Design Engineer prior to starting construction. The 
grade line shall be established in the trench by one of the following methods: 
1. Use of level and philly rod with grade stakes not farther than 300 feet apart. When 

this method is used the invert elevation of each section shall be verified before the 
next section is placed. 

2. Use of level and philly rod with grade stakes not farther than 300 feet apart to set a 
laser for establishing the grade line in the trench. When this method is used, the invert 
elevation of shall be verified every 100 feet or when the laser is moved. 

d. Jointing the Pipe: Pipe shall assemble with bell and spigot joints having rubber gaskets 
which compress to form a watertight seal. Joints shall be assembled by bar and block, 
coupling pulleys, or by backhoe. If the backhoe bucket is used to assembly the joint, a block 
of wood shall be placed between the end of the pipe and the bucket and care shall be taken 
to prevent damage to the pipe. Laying and joining pipe shall conform to the Specifications 
for laying and joining concrete pipe in the “General Specifications for Prestressed Concrete 
Cylinder Pipe”. The bell of the pipe already laid and the spigot of the pipe to be laid shall be 
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cleaned just prior to joining the pipes and the rubber gasket shall be stretched over the spigot 
and placed in the annular spigot groove. The rubber gasket shall be thoroughly lubricated 
with a coating of vegetable soap before the gasket is placed in the spigot groove. Extreme 
care shall be taken in pushing or pulling the spigot of the pipe into the bell of the pipe already 
laid to prevent damaging the gasket. Concrete pipe joints for water shall be protected by 
filling both interior and exterior joints with mortar or by a method approved by the 
manufacturer and the City. 

e. Service Lines: House services or road crossings shall be installed, in accordance with the 
appropriate sections of these Specifications before the pipeline is pressure tested and 
chlorinated. 

f. Interferences: All known underground lines are shown on the Plans. This does not 
necessarily mean that all such lines that may be encountered are shown. Where existing 
utility lines or other subsurface obstructions are shown on the Drawings, they have been 
located as accurately as practicable by the City. Such obstructions are shown for the purpose 
of advising the Contractor that they may interfere with the Work to be done hereunder but 
not for the purpose of indicating that the Work can be performed without such interference. 
Elevations of underground obstructions and lines are shown as accurately as known on the 
profile sheets. 

g. Backfilling: Backfilling of the trench shall be accomplished in accordance with Section 312 
and Standard Drawing W01. 

h. Flushing: The flushing velocity shall be at least 2.5 feet per second for small mains. 
i. Disinfection: Refer to the latest version of the ANSI/AWWA C651 standard for disinfecting 

water mains as required by Oklahoma Department of Environmental Quality 252:626-19-2 
or latest version. 

j. Testing: Testing shall be accomplished in accordance with Section 107. Testing shall be at 
the Contractor’s expense by a testing laboratory approved by the City, except for bacterial 
analysis which will be at the City’s expense. Tests shall be taken at locations specified by 
the City. 

k. Connection to the System: Connection to the system will not be made until after testing, 
flushing, and sterilization of the line, unless otherwise approved by the Engineer. 

403.04 SPECIAL REQUIREMENTS:  

a. Restrained Joints: When a water line is placed in conduit or in a creek without concrete 
encasement, the pipe will be installed with restrained joints to prevent separation of the pipe 
in these structures. 

b. Bridging of Trench: When ordered by the City, the Contractor shall, at their own expense, 
construct suitable platforms to bridge the trench at street intersections, at driveways to 
properties abutting the line of the Work and at such points as may be required to permit 
vehicle and/or pedestrian travel. 

c. Shop Tests: The Contractor shall be responsible for obtaining tests of all materials as 
required by these Specifications. The Contractor shall furnish to the City, in the required 
number of copies, a certificate of shop tests on all pipe. These tests shall be witnessed by a 
reputable and established testing laboratory or firm, previously approved by the City. 

d. Dig through Locator Tape: Dig through locator tape as specified in Section 627 will be 
buried 2 feet above the pipe. 

403.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the linear foot, through all fittings and specials. 
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403.06 BASIS OF PAYMENT: Prestressed concrete pipe, measured as provided above, will be paid for 
by the linear foot and such payment shall be full compensation for all equipment, materials, tools, 
labor, and incidentals necessary to complete the Work as specified. The price bid shall include all 
cost and expense of furnishing, hauling, laying and jointing the pipe, installing the protective 
materials, testing, flushing, sterilization and repairing of leaks. Excavation is paid under 
Section 311. Backfill and compaction are paid under either Section 312 or Section 313. This item 
will be paid as a separate bid item and payment will be made upon installation of the pipe. When 
this item is included in a Contract it will be listed as follows: 

BA 403 PRESTRESSED CONCRETE PIPE INSTALLATION 
(WATER) 

LINEAR FOOT 

403.07 STANDARD DRAWINGS: W01, W06, and W07. 

410 FITTINGS: 

410.01 DESCRIPTION: The term fittings is understood to mean bends, tees, crosses, sleeves, plugs, 
restrained joints, and other specified fittings. This Work shall consist of furnishing, hauling, 
placing, and joining the fittings as shown on the Plans or directed by the Contract Administrator. 

410.02 MATERIALS: Section 620 Water Line - PVC Pipe, Fittings, and Joints; Section 621 Water Line - 
Ductile Iron Pipe, Fittings, and Joints; Section 622 Water Line - Prestressed Concrete Cylinder 
Pipe, Fittings, and Joints; and Section 605 Polyethylene Wrap. 

410.03 CONSTRUCTION METHODS: Fittings shall be installed in accordance with the manufacturer’s 
recommended procedures. Construction methods for fittings shall be the same as for the type of 
pipe corresponding to the fittings. 

410.04 SPECIAL REQUIREMENTS: 

a. Polywrapping of Fittings: All cast or ductile iron fittings shall be polywrapped in 
accordance with Section 402.03b. 

b. Thrust Blocks: All bends, tees, crosses, and plugs shall be blocked with concrete under 
Section 439, except when the fittings have flanged, welded, or restrained joints, the Contract 
Administrator may, under certain conditions, delete the blocking. Blocking shall be placed 
so that joints are accessible for repair. 

410.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each type of fitting. 

410.06 BASIS OF PAYMENT: Fittings, measured as provided above, will be paid for by the individual 
fitting and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, laying, jointing, installing the protective materials, testing, flushing, 
sterilization and repairing of leaks. Excavation is paid under Section 311. Backfill and compaction 
are paid under either Section 312 or Section 313. This item will be paid as a separate bid item and 
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payment will be made upon installation of the fitting. When this item is included in a Contract it 
will be listed as follows: 

BA 410A1* BEND (Enter bend deflection, pipe size, and type 
material) 

EACH 

*(Each different bend deflection, size, and type will have a separate listing. 
Numbers run from BA 410A1 to BA 410A99) 

 

BA 410B1* TEE (Enter pipe sizes, and type material) EACH 
*(Each tee size and type will have a separate listing. Numbers run from 
BA 410B1 to BA 410B99) 

 

BA 410C1* CROSS (Enter pipe size, and type material) EACH 
*(Each cross size and type will have a separate listing. Numbers run from 
BA 410C1 to BA 410C99) 

 

BA 410D1* SLEEVES (Enter pipe size, and type material) EACH 
*(Each sleeve size, and type will have a separate listing. Numbers run from 
BA 410D1 to BA 410D99) 

 

BA 410E1* PLUGS (Enter pipe size, and type material) EACH 
*(Each plug size, and type will have a separate listing. Numbers run from 
BA 410E1 to BA 410E99) 

 

BA 410F1* RESTRAINED JOINT (Enter pipe size, and type 
material) 

EACH 

*(Each restrained joint size and type will have a separate listing. Numbers 
run from BA 410F1 to BA 410F99) 

 

BA 410G1* SPECIAL FITTING (Enter description) EACH 
*(Each special fitting will have a separate listing. Numbers run from 
BA 410G1 to BA 410G99) 

 

410.07 STANDARD DRAWINGS: W06. 

411 CONNECTIONS: 

411.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing, and joining the fittings 
and valves as shown on the Plans for connection to the existing water distribution system or directed 
by the Contract Administrator. 

411.02 MATERIALS: Section 620 Water Line - PVC Pipe, Fittings, and Joints; Section 621 Water Line - 
Ductile Iron Pipe, Fittings, and Joints; Section 622 Water Line - Prestressed Concrete Cylinder 
Pipe, Fittings, and Joints; Section 625 Water Line - Valves; and Section 605 Polyethylene Wrap. 

411.03 CONSTRUCTION METHODS: Fittings shall be installed in accordance with the manufactures 
recommended procedures. Construction methods for connections shall be the same as for the type 
of fittings involved in the connection. The Contractor shall furnish and install connecting pipes, 
valve boxes, and fittings, including blind flanges or plugs, at the locations shown on the Plans. 

411.04 SPECIAL REQUIREMENTS:  

a. City Installed Taps: Due to State Regulations, the City will always make the taps on active 
lines in the water distribution system. These taps will be made at the Contractor’s expense. 
The City will furnish and install tapping saddle and tapping valves. The Contractor shall 
escrow funds for the taps according to the City of Broken Arrow Manual of Fees. 
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b. Coordination of Connections: The Contractor shall have all material assembled and shall 
coordinate their Work with the City in order to interrupt service for as short a time as 
possible. The Contractor shall, under no circumstances, operate any of the City’s valves. 

411.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each type of connection. 

411.06 BASIS OF PAYMENT: Connections, measured as provided above, will be paid for by the 
individual connection and such payment shall be full compensation for all equipment, materials, 
tools, labor, and incidentals necessary to complete the Work as specified. The price bid shall include 
all cost and expense of furnishing, hauling, installing the tapping saddle, installing the tapping 
valve, and tapping the line. Jointing the fittings, installing the protective materials, testing, flushing, 
sterilization, and repairing of leaks shall be paid under Section 410. Excavation is paid under 
Section 311. Backfill and compaction are paid under either Section 312 or Section 313. This item 
will be paid as a separate bid item and payment will be made upon installation of the connection. 
When this item is included in a Contract it will be listed as follows: 

BA 411A1* CONNECTION (Enter pipe size and type material) 
*(Each type connection will have a separate listing. Numbers run from 
BA 411A1 to BA 411A9999.) 

EACH 

411.07 STANDARD DRAWINGS: W06. 

412 WATER SERVICE LINES: 

412.01 DESCRIPTION: This Work shall consist of furnishing and installation of water services, copper 
meter setters, corporation cocks, angle cocks and all fittings necessary to complete the water service 
at the locations shown on the Plans, and in accordance with Standard Drawing W08 or W08A or 
as directed by the Contract Administrator. 

412.02 MATERIALS: Section 623 Water Line - Service Line and Fittings. 

412.03 CONSTRUCTION METHODS: Construction shall be in accordance with Standard Drawings 
W08, W08A, W11, W11A, W12, and W12A and Sections 311, 312, 313, 314, and 315. Individual 
service lines shall not be less than 3/4 inch in diameter. Water meters will be installed under 
Section 431 and meter boxes will be installed under Section 432. Service line trenches shall be 
backfilled with fill sand to the level indicated and thoroughly compacted to 95 percent Standard 
Density within 2 percent of optimum moisture. 

412.04 SPECIAL REQUIREMENTS: All service lines shall be installed prior to testing. However, 
service lines will not be connected to meters until the line has passed the test requirements. 

412.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each type of service line. 

412.06 BASIS OF PAYMENT: Water service lines, measured as provided above, will be paid for by the 
individual service line and such payment shall be full compensation for all equipment, materials, 
tools, labor, and incidentals necessary to complete the Work as specified. The price bid shall include 
all cost and expense of furnishing and installing service lines, corporation cocks, curb stops, angle 
cocks, copper meter setters, any other fittings required to complete the installation, installing the 
protective materials, testing, flushing, sterilization and repairing of leaks. Excavation is paid under 
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Section 311. Backfill and compaction are paid under either Section 312 or Section 313. This item 
will be paid as a separate bid item and payment will be made upon installation of the service line. 
When this item is included in a Contract it will be listed as follows: 

BA 412A SERVICE LINE 3/4 INCH EACH 

BA 412B SERVICE LINE 1 INCH EACH 

BA 412C SERVICE LINE 1 1/2 INCH EACH 

BA 412D SERVICE LINE 2 INCH EACH 

412.07 STANDARD DRAWINGS: W08, W08A. 

413 SERVICE LINE TAPS: 

413.01 DESCRIPTION: This Work shall consist of furnishing and installing service line taps and all other 
items necessary to complete the tap at the locations shown on the Plans or as directed by the 
Contract Administrator. 

413.02 MATERIALS: Section 624 Water Line - Taps and Section 605 Polyethylene Wrap. 

413.03 CONSTRUCTION METHODS: Taps shall be installed in accordance with the manufacture’s 
recommended procedures. Construction methods for taps shall be the same as for the type of pipe 
being tapped. 

413.04 SPECIAL REQUIREMENTS: 

a. Tapping Saddles: Tapping saddles shall be used for all taps unless otherwise specified. 
b. Contractor Taps: The Contractor shall tap only new lines not yet in service. Tapping lines 

in service shall be accomplished only by City personnel. However, licensed plumbing 
contractors may install 3/4-inch and 1-inch service taps on water mains 12 inches and smaller 
as specified by the City of Broken Arrow Utilities Department and subject to inspection by 
the Building Inspector. 

c. Tap Protection: All taps shall be polywrapped in accordance with Section 402.03b. 
d. Pressure Testing: All taps and service lines shall be in place prior to final pressure testing 

of the new line. The new line may be tested without taps if the Contractor desires to do so. 

413.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each service line tap, by type. 

413.06 BASIS OF PAYMENT: Service line taps, measured as provided above, will be paid for by the 
individual tap and such payment shall be full compensation for all equipment, materials, tools, 
labor, and incidentals necessary to complete the Work as specified. The price bid shall include all 
cost and expense of furnishing, hauling, installing, installing the protective materials, testing, 
flushing, sterilization and repairing of leaks. Excavation is paid under Section 311. Backfill and 
compaction are paid under either Section 312 or Section 313. This item will be paid as a separate 
bid item and payment will be made upon installation of the tap. When this item is included in a 
Contract it will be listed as follows: 

BA 413A1* SERVICE LINE TAPS (Enter description of tap) EACH 
*(Each different tap will have a separate listing. Numbers run from 
BA 413A1 to BA 413A99) 
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413.07 STANDARD DRAWINGS: W08, W08a, W10, W11, W11A, W12, W12A, W13, W14, W15, 
W16. 

420 VALVES: 

420.01 DESCRIPTION: This Work shall consist of furnishing and installing valves and all other items 
necessary to complete the valve installation at the locations shown on the Plans or as directed by 
the Contract Administrator. 

420.02 MATERIALS: Section 625 Water Line – Valves and Section 605 Polyethylene Wrap. 

420.03 CONSTRUCTION METHODS: 

a. Installation Requirements: The AWWA Standard for the Installation of Cast Iron Water 
Main, AWWA C600 shall govern the installation, as applicable. If the paint is damaged the 
valve shall be cleaned by wire-brushing and given two coats of product equivalent to the 
existing coating. 

b. Stem Orientation: Gate valves shall be set with the stems plumb. Ball valves shall be set 
with the handwheels horizontal. Air relief valves shall be set so that the square operating nut 
on the 2-inch valve can be operated from the top. Check valves shall be horizontal. All others 
shall be coordinated with the Contract Administrator. 

c. Excavation and Backfill: Shall be as set forth for the type of pipe being used on the project. 

420.04 SPECIAL REQUIREMENTS: 

a. Valve Protection: All buried valves shall be polywrapped in accordance with 
Section 402.03b. 

b. Valve Boxes: All valves shall have valve boxes installed in accordance with Section 430. 

420.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each valve, by type. 

420.06 BASIS OF PAYMENT: Valves, measured as provided above, will be paid for by the individual 
valve and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, installing, installing the protective materials, testing, flushing, 
sterilization and repairing of leaks. Excavation is paid under Section 311. Backfill and compaction 
are paid under either Section 312 or Section 313. Valve box is paid under Section 430. This item 
will be paid as a separate bid item and payment will be made upon installation of the valve. When 
this item is included in a Contract it will be listed as follows: 

BA 420A1* VALVE (Enter description of the valve) EACH 
*(Each different valve will have a separate listing. Numbers run from 
BA 420A1 to BA 420A99) 

 

420.07 STANDARD DRAWINGS: N/A 

421 OUTLET ASSEMBLIES: 

421.01 DESCRIPTION: The term outlet assembly is understood to mean a stub line for future service 
from a 12-inch or larger distribution main. The outlet assembly shall consist of a flanged stub 
constructed into a prestressed concrete line or a MJ X MJ X flanged tee in a ductile iron or PVC 
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line, a flanged by MJ valve, and an MJ plug bolted to the valve. A valve box will be supplied under 
Section 430. This Work shall consist of furnishing and installing outlet assemblies and all other 
items necessary to complete the outlet assembly installation at the locations shown on the Plans or 
as directed by the Contract Administrator. 

421.02 MATERIALS: Section 605 Polyethylene Wrap; Section 620 Water Line – PVC Pipe, Fittings, and 
Joints; Section 621 Water Line – Ductile Iron Pipe, Fittings, and Joints; Section 622 Water Line – 
Prestressed Concrete Cylinder Pipe, Fittings, and Joints; Section 623 Water Line – Service Line 
and Fittings; and Section 625 Water Line – Valves. 

421.03 CONSTRUCTION METHODS: Construction methods for outlet assemblies shall be the same as 
specified for the type of pipe, fittings, and valves included in the assembly. 

421.04 SPECIAL REQUIREMENTS: 

a. Outlet Assembly Protection: All outlet assemblies shall be polywrapped in accordance 
with Section 402.03b. 

b. Valve Position: Outlet assemblies shall be tested with the valves in the open position. Upon 
completion of the testing, all outlet assembly valves shall be closed. 

421.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each outlet assembly, by type. 

421.06 BASIS OF PAYMENT: Outlet assemblies, measured as provided above, will be paid for by the 
individual assembly and such payment shall be full compensation for all equipment, materials, 
tools, labor, and incidentals necessary to complete the Work as specified. The price bid shall include 
all cost and expense of furnishing, hauling, installing, installing the protective materials, testing, 
flushing, sterilization and repairing of leaks. Excavation is paid under Section 311. Backfill and 
compaction are paid under either Section 312 or Section 313. This item will be paid as a separate 
bid item and payment will be made upon installation of the outlet assembly. When this item is 
included in a Contract it will be listed as follows: 

BA 421A1* OUTLET ASSEMBLY (Enter description) EACH 
*(Each different outlet assembly will have a separate listing. Numbers run 
from BA 421A1 to BA 421A99) 

 

421.07 STANDARD DRAWINGS: N/A. 

422 AIR AND/OR VACUUM VALVE ASSEMBLIES: 

422.01 DESCRIPTION: It is understood that an air and/or vacuum valve assembly shall consist of the 
vault with lid, tap or outlet assembly, piping and bends, gate valve, air and/or vacuum valve, and 
all associated items required to complete the installation. This Work shall consist of furnishing and 
installing air and/or vacuum valve assemblies, as shown on Standard Drawing W02, and all other 
items necessary to complete the air and/or vacuum valve assembly installation at the locations 
shown on the Plans or as directed by the Contract Administrator. 

422.02 MATERIALS: Section 601 – Concrete; Section 602 – Pipe Bedding; Section 603 – Select 
Backfill; Section 605 Polyethylene Wrap; Section 620 Water Line – PVC Pipe, Fittings, and Joints; 
Section 621 Water Line – Ductile Iron Pipe, Fittings, and Joints; Section 622 Water Line – 
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Prestressed Concrete Cylinder Pipe, Fittings, and Joints; Section 623 Water Line – Service Line 
and Fittings; Section 624 Water Line – Taps; and Section 625 – Water Line Valves. 

422.03 CONSTRUCTION METHODS: 

a. Excavation: Shall be accomplished in accordance with Section 311 Excavation. 
b. Backfill: Shall be accomplished in accordance with Section 312 Common Backfill and 

Compaction and/or Section 313 Select Backfill and Compaction. 
c. Concrete Work: Shall be accomplished in accordance with Section 330 Concrete 

Placement. 
d. Tap or Outlet: Taps shall be accomplished in accordance with Section 413 Service Line 

Taps for 12-inch and smaller lines. For lines larger than 12 inches outlets shall be 
accomplished in accordance with Section 421 Outlet Assemblies. 

e. Assembly: Shall be accomplished in accordance with the section that applies to the pipe 
being used and according to the manufacturer’s recommendations. 

f. Vault Construction: Shall be accomplished in accordance with Section 433 Meter or Valve 
Vaults. 

422.04 SPECIAL REQUIREMENTS: 

a. Vertical Position: The top of the vault shall be placed at ground level. 
b. Testing: All air and/or vacuum valves shall be in place prior to testing. Valve operation shall 

be checked during filling and draining of the line. 

422.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each air and/or vacuum valve assembly, by type. 

422.06 BASIS OF PAYMENT: Air and/or vacuum valve assemblies, measured as provided above, will 
be paid for by the individual assembly and such payment shall be full compensation for all 
equipment, materials, tools, labor, and incidentals necessary to complete the Work as specified. 
The price bid shall include all cost and expense of furnishing, hauling, installing, installing the 
protective materials, testing, flushing, sterilization and repairing of leaks. Excavation is paid under 
Section 311. Backfill and compaction are paid under either Section 312 or Section 313. This item 
will be paid as a separate bid item and payment will be made upon installation of the air and/or 
vacuum valve assembly. When this item is included in a Contract it will be listed as follows: 

BA 422A1* AIR AND/OR VACUUM VALVE ASSEMBLY  
(Enter description) 

EACH 

*(Each different air and/or vacuum valve assembly will have a separate 
listing. Numbers run from BA 422A1 to BA 422A99) 

 

422.07 STANDARD DRAWINGS: W02. 

423 FIRE HYDRANT ASSEMBLY: 

423.01 DESCRIPTION: It is understood that a fire hydrant assembly shall consist of the flanged tee, 
piping and bends, gate valve, valve box, fire hydrant, thrust block, and all associated items required 
to complete the installation. This Work shall consist of furnishing and installing fire hydrant 
assemblies, as shown on Standard Drawing W09, and all other items necessary to complete the fire 
hydrant assembly installation at the locations shown on the Plans or as directed by the Contract 
Administrator. 
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423.02 MATERIALS: Section 620 Water Line – PVC Pipe, Fittings, and Joints; Section 621 Water Line 
– Ductile Iron Pipe, Fittings, and Joints; Section 622 Water Line – Prestressed Concrete Cylinder 
Pipe, Fittings, and Joints; Section 625 – Water Line Valves; and Section 626 Fire Hydrants and 
Extensions. 

423.03 CONSTRUCTION METHODS: 

a. Excavation: Shall be accomplished in accordance with Section 311 Excavation. 
b. Backfill: Shall be accomplished in accordance with Section 312 Common Backfill and 

Compaction and/or Section 313 Select Backfill and Compaction. 
c. Concrete Work: Shall be accomplished in accordance with Section 330 Concrete 

Placement. 
d. Outlet Installation: Shall be accomplished in accordance with Section 421 Outlet 

Assemblies. 
e. Assembly: Shall be accomplished in accordance with the section that applies to the pipe 

being used and according to the manufacturer’s recommendations. 
f. Valve Box Installation: Shall be accomplished in accordance with Section 430 Valve 

Boxes. 

423.04 SPECIAL REQUIREMENTS:  

a. Valve Protection: All valves shall be polywrapped in accordance with Section 402.03b. 
b. Testing: All fire hydrants shall be in place prior to testing. Valves shall be open during 

testing. Prior to acceptance all fire hydrants shall be flow tested. 

423.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the fire hydrant assembly. 

423.06 BASIS OF PAYMENT: Fire Hydrant assemblies, measured as provided above, will be paid for 
by the individual assembly and such payment shall be full compensation for all equipment, 
materials, tools, labor, and incidentals necessary to complete the Work as specified. The price bid 
shall include all cost and expense of furnishing, hauling, installing, installing the protective 
materials, testing, flushing, sterilization and repairing of leaks. Excavation is paid under 
Section 311. Backfill and compaction are paid under either Section 312 or Section 313. This item 
will be paid as a separate bid item and payment will be made upon installation of the fire hydrant. 
When this item is included in a Contract it will be listed as follows: 

BA 423A FIRE HYDRANT ASSEMBLY EACH 

423.07 STANDARD DRAWINGS: W09. 

430 VALVE BOXES: 

430.01 DESCRIPTION: This Work shall consist of furnishing and installing valves boxes, as shown on 
Standard Drawing W04 and all other items necessary to complete the valve box installation at the 
locations shown on the Plans or as directed by the Contract Administrator. 

430.02 MATERIALS: Section 606 Valve Boxes, Vaults, Pits, and Manholes 

430.03 CONSTRUCTION METHODS: 

a. Excavation: Shall be accomplished in accordance with Section 311 Excavation. 
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b. Backfill: Shall be accomplished in accordance with Section 312 Common Backfill and 
Compaction and/or Section 313 Select Backfill and Compaction. 

c. Assembly: Shall be accomplished in accordance with the manufacturer’s recommendations. 
Based on the depth of the line one of the following configurations shall be used for valve 
boxes: 
1. Type 1 Valve Box: This type of valve box consisting of a top and bottom shall be used 

when the depth from top of valve to ground level is 26 inches or less. This will allow 
for 6 inches adjustment up or down. 

2. Type 2 Valve Box: This type of valve box consisting of a top, bottom, and one 17-inch 
extension shall be used when the depth from top of valve to ground level is 43 inches 
or less. This will allow for 6 inches adjustment up or down. 

3. Type 2 Valve Box with PVC Extension: This type of valve box consisting of a top, 
bottom, one 17-inch extension, and a 6-inch PVC pipe (C-900 DR18) extension of 
required length shall be used when the depth from top of valve to ground level is over 
43 inches. The PVC extension will be cut to allow for 6 inches adjustment up or down. 

d. Alignment: Valve boxes shall be set in such a manner to ensure that the box is vertical and 
the operating nut is fully accessible with a valve wrench. 

e. Elevation: The top of the valve box shall be level with the finished elevation. 
f. Concrete Collar: The Contractor shall place a 2-foot by 2-foot by 4-inch thick concrete 

collars around all valve boxes not in the street surface. The Contractor shall place a 2-foot 
by 2-foot by 6-inch-thick concrete collar around all valve boxes in residential asphalt streets. 
In other asphalt streets the thickness of the collar shall be equivalent to the street thickness. 
Collars shall be cast-in-place. 

430.04 SPECIAL REQUIREMENTS: The Public Infrastructure Representative shall verify alignment 
on each valve box. 

430.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each type valve box and the linear feet of 6 inch PVC extension. 

430.06 BASIS OF PAYMENT: Valve boxes, measured as provided above, will be paid for by the 
individual valve box with and such payment shall be full compensation for all equipment, materials, 
tools, labor, and incidentals necessary to complete the Work as specified. The price bid shall include 
all cost and expense of furnishing, hauling, installing, installing the protective materials, testing 
and repairing of problems. Excavation is paid under Section 311. Backfill and compaction are paid 
under either Section 312 or Section 313. This item will be paid as a separate bid item and payment 
will be made upon installation of the valve box. When this item is included in a Contract it will be 
listed as follows: 

BA 430A TYPE 1 VALVE BOX EACH 

BA 430B TYPE 2 VALVE BOX  EACH 

BA 430C VALVE BOX EXTENSION 6 INCH PVC LINEAR FOOT 

430.07 STANDARD DRAWINGS: W04. 

431 WATER METERS: 

431.01 DESCRIPTION: This Work shall consist of furnishing and installing water meters and all other 
items necessary to complete the water meter installation, as shown on Standard Drawings W11 to 
W16, at the locations shown on the Plans or as directed by the Contract Administrator. 
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431.02 MATERIALS: Section 628 Water Meters. 

431.03 CONSTRUCTION METHODS: Installation shall be in accordance with the manufacturer’s 
recommended procedures and the appropriate Standard Drawing. 

431.04 SPECIAL REQUIREMENTS: 

a. Installation: Only City personnel may install required meters on new lines and lines that are 
in service. 

b. Testing: All water meters shall be in place prior to testing. Valves shall be open during 
testing. Prior to acceptance all water meters shall be flow tested. 

431.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each water meter, by type. 

431.06 BASIS OF PAYMENT: Water meters, measured as provided above, will be paid for by the 
individual water meter with and such payment shall be full compensation for all equipment, 
materials, tools, labor, and incidentals necessary to complete the Work as specified. The price bid 
shall include all cost and expense of furnishing, hauling, installing, installing the protective 
materials, testing, flushing, sterilization and repairing of leaks. This item will be paid as a separate 
bid item and payment will be made upon installation of the water meter. When this item is included 
in a Contract it will be listed as follows: 

BA 431A1* WATER METER (Enter meter type) EACH 
*(Each different meter will have a separate listing. Numbers run from BA 
431A1 to BA 431A99) 

 

431.07 STANDARD DRAWINGS: W11, W12, W13, W14, W15, and W16. 

432 WATER METER BOXES: 

432.01 DESCRIPTION: This Work shall consist of furnishing and installing meter boxes, as shown on 
Standard Drawing W11, and all other items necessary to complete the meter box installation at the 
locations shown on the Plans or as directed by the Contract Administrator. 

432.02 MATERIALS: Section 629 Water Meter Boxes. 

432.03 CONSTRUCTION METHODS: 

a. Excavation: Shall be accomplished in accordance with Section 311 Excavation. 
b. Backfill: Shall be accomplished in accordance with Section 312 Common Backfill and 

Compaction and/or Section 313 Select Backfill and Compaction. 
c. Installation: Shall be in accordance with the manufacturer’s recommended procedures and 

Standard Drawing W11. 

432.04 SPECIAL REQUIREMENTS: Meter boxes shall be set with the top of the box level with the 
finished grade. 

432.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each meter box. 
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432.06 BASIS OF PAYMENT: Water meter boxes, measured as provided above, will be paid for by the 
individual water meter box with and such payment shall be full compensation for all equipment, 
materials, tools, labor, and incidentals necessary to complete the Work as specified. The price bid 
shall include all cost and expense of furnishing, hauling, installing, installing the protective 
materials, testing, flushing, sterilization and repairing of leaks. Excavation is paid under 
Section 311. Backfill and compaction are paid under either Section 312 or Section 313. This item 
will be paid as a separate bid item and payment will be made upon installation of the water meter 
box. When this item is included in a Contract it will be listed as follows: 

BA 432 WATER METER BOX EACH 

432.07 STANDARD DRAWINGS: W11. 

433 METER OR VALVE VAULT: 

433.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing and installing all 
materials and other items necessary for construction of meter or valve vaults, as shown on Standard 
Drawing W17, at the locations shown on the Plans or as directed by the Contract Administrator. 

433.02 MATERIALS: Section 630 Metal Castings. 

433.03 CONSTRUCTION METHODS: 

a. Excavation: Shall be accomplished in accordance with Section 311 Excavation. 
b. Backfill: Shall be accomplished in accordance with Section 312 Common Backfill and 

Compaction and/or Section 313 Select Backfill and Compaction. 
c. Concrete Work: Shall be accomplished in accordance with Section 330 Concrete 

Placement. 
d. Precast Manhole Sections: If used these items shall be set in accordance with Section 512. 
e. Culvert Pipe (Concrete, polypropylene, HDPE, CPP): With prior approval these items, 

in appropriate diameters, may be used as meter vaults. When these materials are used, they 
will have a concrete bottom and top corresponding to Standard Drawing W17. 

f. Manhole Ring and Lid Installation: Shall be in accordance with the manufacturer’s 
recommended procedures. 

433.04 SPECIAL REQUIREMENTS: Vault top shall be at the same elevation as the finish grade. 

433.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each type of meter or valve vault. 

433.06 BASIS OF PAYMENT: Meter or valve vaults, measured as provided above, will be paid for by 
individual vault and such payment shall be full compensation for all equipment, materials, tools, 
labor, and incidentals necessary to complete the Work as specified. Price bid shall include all cost 
and expense of furnishing, hauling, installing, installing protective materials, testing, and repairing. 
Excavation is paid under Section 311. Backfill and compaction are paid under either Section 312 
or Section 313. This item will be paid as a separate bid item and payment will be made upon 
installation of the meter or valve vault. When this item is included in a Contract it will be listed as 
follows: 

BA 433A1* METER OR VALVE VAULT (Enter type) EACH 
*(Each different vault will have a separate listing. Numbers run from 
BA 433A1 to BA 433A99) 
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433.07 STANDARD DRAWINGS: W17. 

434 SAMPLE POINTS: 

434.01 DESCRIPTION: It is understood that a sample point shall consist of a tap, copper tubing, 
approved PEX tubing, gate valves, fittings, and other items necessary to complete the sample point 
installation. This Work shall consist of furnishing, installing, and removing sample points at the 
locations shown on the Plans or as directed by the Contract Administrator. 

434.02 MATERIALS: Section 623 Water Line – Service Line and Fittings; Section 624 Water Line – 
Taps; and Section 625 – Water Line Valves. 

434.03 CONSTRUCTION METHODS: 

a. Excavation: Shall be accomplished in accordance with Section 311 Excavation. 
b. Backfill: Shall be accomplished in accordance with Section 312 Common Backfill and 

Compaction and/or Section 313 Select Backfill and Compaction. 
c. Installation: Shall be in accordance with the manufacturer’s recommended procedures. 

Sample points shall be a minimum of 3/4-inch size and shall be constructed of type K copper 
or approved PEX tube. They shall extend at minimum 2 feet above the ground and be 
equipped with two gate valves separated by a 3-inch-long nipple. The Contractor shall use 
crossings, where available, as sample points. 

d. Removal: Shall be accomplished upon completion of testing. The Contractor shall remove 
the sample point back to the main line or to the end of the crossing if used. When the sample 
point is removed back to the main line, the tapping saddle and corp stop shall be fully 
enclosed in polywrap in accordance with Section 402.03b. 

434.04 SPECIAL REQUIREMENTS: A minimum of two sample points shall be placed on any new line 
up to 1,200 feet in length. One additional sample point will be required for each additional 
2,000 feet of water line or any part thereof. 

434.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured as a lump sum for all required sample points. 

434.06 BASIS OF PAYMENT: Sample points, measured as provided above, will be paid for by the lump 
sum and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, installing, installing the protective materials, testing, and repairing. 
Excavation is paid under Section 311. Backfill and compaction are paid under either Section 312 
or Section 313. This item will be paid as a separate bid item and payment will be made upon 
removal of the sample points. When this item is included in a Contract it will be listed as follows: 

BA 434 SAMPLE POINTS LUMP SUM 

434.07 STANDARD DRAWINGS: N/A. 

435 BLOW OFF ASSEMBLY: 

435.01 DESCRIPTION: It is understood that a blow off assembly shall consist of the outlet assembly, 
piping and bends, gate valve, valve box, thrust block, splash block, and all associated items required 
to complete the installation. This Work shall consist of furnishing and installing blow off 
assemblies, as shown on Standard Drawing W18, and all other items necessary to complete the 
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blow off assembly installation at the locations shown on the Plans or as directed by the Contract 
Administrator. 

435.02 MATERIALS: Section 620 Water Line - PVC Pipe, Fittings, and Joints; Section 621 Water Line - 
Ductile Iron Pipe, Fittings, and Joints; Section 622 Water Line - Prestressed Concrete Cylinder 
Pipe, Fittings, and Joints; and Section 625 - Water Line Valves. 

435.03 CONSTRUCTION METHODS: 

a. Excavation: Shall be accomplished in accordance with Section 311 Excavation. 
b. Backfill: Shall be accomplished in accordance with Section 312 Common Backfill and 

Compaction and/or Section 313 Select Backfill and Compaction. 
c. Concrete Work: Shall be accomplished in accordance with Section 330 Concrete 

Placement. 
d. Outlet Installation: Shall be accomplished in accordance with Section 421 Outlet 

Assemblies. 
e. Assembly: Shall be accomplished in accordance with the section that applies to the pipe 

being used and according to the manufacturer’s recommendations. 
f. Valve Box Installation: Shall be accomplished in accordance with Section 430 Valve 

Boxes. 

435.04 SPECIAL REQUIREMENTS: 

a. Valve Protection: All valves shall be polywrapped in accordance with Section 402.03b. 
b. Testing: All blow offs shall be in place prior to testing. Prior to acceptance all blow offs 

shall be flow tested. 

435.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the blow off assembly. 

435.06 BASIS OF PAYMENT: Blow off assemblies, measured as provided above, will be paid for by 
the individual assembly and such payment shall be full compensation for all equipment, materials, 
tools, labor, and incidentals necessary to complete the Work as specified. The price bid shall include 
all cost and expense of furnishing, hauling, installing, installing the protective materials, testing, 
flushing, sterilization and repairing of leaks. Excavation is paid under Section 311. Backfill and 
compaction are paid under either Section 312 or Section 313. This item will be paid as a separate 
bid item and payment will be made upon installation of the blow off. When this item is included in 
a Contract it will be listed as follows: 

BA 435 BLOW OFF ASSEMBLY EACH 

435.07 STANDARD DRAWINGS: W18. 

436 CONCRETE ENCASEMENT: 

436.01 DESCRIPTION: See Section 330. 

436.02 MATERIALS: See Section 330. 

436.03 CONSTRUCTION METHODS: See Section 330. 

436.04 SPECIAL REQUIREMENTS: See Section 330. 
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436.05 METHOD OF MEASUREMENT: See Section 330. 

436.06 BASIS OF PAYMENT: See Section 330. 

BA 436 CONCRETE ENCASEMENT CY 

436.07 STANDARD DRAWINGS: W07. 

437 CONCRETE SLAB PROTECTION FOR PIPELINES: 

437.01 DESCRIPTION: See Section 330. 

437.02 MATERIALS: See Section 330. 

437.03 CONSTRUCTION METHODS: See Section 330. 

437.04 SPECIAL REQUIREMENTS: See Section 330. 

437.05 METHOD OF MEASUREMENT: See Section 330. 

437.06 BASIS OF PAYMENT: See Section 330. 

BA 437 CONCRETE SLAB PROTECTION FOR PIPELINES CY 

437.07 STANDARD DRAWINGS: N/A. 

438 CONCRETE CRADLE: 

438.01 DESCRIPTION: See Section 330. 

438.02 MATERIALS: See Section 330. 

438.03 CONSTRUCTION METHODS: See Section 330. 

438.04 SPECIAL REQUIREMENTS: See Section 330. 

438.05 METHOD OF MEASUREMENT: See Section 330. 

438.06 BASIS OF PAYMENT: See Section 330. 

BA 438 CONCRETE CRADLE CY 

438.07 STANDARD DRAWINGS: W07. 

439 CONCRETE THRUST BLOCKS: 

439.01 DESCRIPTION: See Section 330. 

439.02 MATERIALS: See Section 330. 

439.03 CONSTRUCTION METHODS: See Section 330. 

439.04 SPECIAL REQUIREMENTS: See Section 330. 
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439.05 METHOD OF MEASUREMENT: See Section 330. 

439.06 BASIS OF PAYMENT: See Section 330. 

BA 439 CONCRETE THRUST BLOCKS CY 

439.07 STANDARD DRAWINGS: W06. 

440 REINFORCED CONCRETE PIERS: 

440.01 DESCRIPTION: See Section 330. 

440.02 MATERIALS: See Section 330. 

440.03 CONSTRUCTION METHODS: See Section 330. 

440.04 SPECIAL REQUIREMENTS: See Section 330. 

440.05 METHOD OF MEASUREMENT: See Section 330. 

440.06 BASIS OF PAYMENT: See Section 330. 

BA 440 REINFORCED CONCRETE PIERS CY 

440.07 STANDARD DRAWINGS: N/A. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 500 
SANITARY SEWER 

PART 1 GENERAL 

500 PVC GRAVITY SEWER INSTALLATION: 

500.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing, jointing, and testing the 
pipe and connecting the new line to the existing system, if the connection is into an existing 
manhole, as shown on the Plans or directed by the Public Infrastructure Representative. 

500.02 MATERIALS: 

a. Pipe Materials: Section 650 Sanitary Sewer - PVC Pipe, Fittings, and Joints. 
b. Bedding and Backfill Material Requirements for PCV Pipe: See Standard Drawing SS01 

and Section 602. 

500.03 CONSTRUCTION METHODS: 

a. Protection of Work: During the progress of the Work, the Contractor shall provide suitable 
barricades, fencing, signs, lighting, platforms, and/or scaffolding to protect the Work during 
construction, to prevent damage to such Work, and to protect the public from the Work. At 
the close of each day’s Work, the open end of the pipelines shall be closed by suitable cover 
or plug and shall not be reopened until the Work recommences (This requirement does not 
apply if the sewer is a replacement that is being worked in a wet trench.). Any obstructions 
which may occur in the line after being laid shall be removed by the Contractor at their own 
expense to the satisfaction of the Public Infrastructure Representative. The pipeline must be 
delivered free from dirt or other foreign matter. 

b. Laying of Pipe: Pipe shall be laid true to the lines and grades shown on the Plans and given 
in the field. Procedures for laying and joining the pipe will be in accordance with the 
manufacturer’s recommendations. Each pipe shall be carefully laid to the line and grade 
given in the field with bells upstream, and the ends of adjoining pipes shall butt against each 
other in such manner that there will be no shoulder or unevenness of any kind. Special care 
shall be taken that the invert of the pipe shall be a smooth continuous surface. At each bell, 
a hole shall be excavated of a size to give ample working room for proper make-up of the 
joint. Unless expressly ordered by the Public Infrastructure Representative, each pipe shall 
be brought to the required grade as established from grade lines. The Contractor shall, at 
their own expense, furnish all tools, materials, and labor, and shall construct cross-frames or 
horses at such intervals as the Public Infrastructure Representative may order in the field. 
The Contractor shall furnish all other implements necessary to determine the proper setting 
of the pipes. 

c. Establishing Grade: The grade line shown on the Plans is the elevation of the invert or flow 
line of the pipeline. The grade line shall be established in the trench by one of the following 
methods: 
1. Use of level and philly rod with grade stakes not farther than 300 feet apart. When 

this method is used the invert elevation of each section shall be verified before the 
next section is placed. 

2. Use of level and philly rod with grade stakes not farther than 300 feet apart to set a 
laser for establishing the grade line in the trench. When this method is used, the invert 
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elevation of shall be verified once between each manhole at approximately the center 
point and when the laser is moved. 

d. Jointing the Pipe: Pipe shall assemble with bell and spigot joints having rubber gaskets 
which compress to form a watertight seal. Joints shall be assembled by bar and block, 
coupling pulleys or by backhoe. If the backhoe bucket is used to assembly the joint, a block 
of wood shall be placed between the end of the pipe and the bucket and care shall be taken 
to prevent damage to the pipe. 

e. Service Lines: House services and/or taps for house services, if required, shall be installed, 
in accordance with the appropriate sections of these Specifications before the pipeline is 
tested. 

f. Interferences: All known underground lines are shown on the Plans. This does not 
necessarily mean that all such lines that may be encountered are shown. Where existing 
utility lines or other subsurface obstructions are shown on the Drawings, they have been 
located as accurately as practicable by the City. Such obstructions are shown for the purpose 
of advising the Contractor that they may interfere with the Work to be done hereunder but 
not for the purpose of indicating that the Work can be performed without such interference. 
Elevations of underground obstructions and lines are shown as accurately as known on the 
profile sheets. 

g. Backfilling: Backfilling of the trench shall be accomplished in accordance with Section 312 
and Standard Drawing SS01. Dig through locator tape as specified in Section 657 shall be 
buried 2 feet above the line. 

h. Testing: Testing shall be accomplished in accordance with Section 108. Testing shall be at 
the Contractor’s expense, and if required by a testing laboratory approved by the City. Tests 
shall be as specified in Section 107 and as directed by the Public Infrastructure 
Representative. 

i. Connection to the System: When the line is tied into the existing sanitary sewer, the 
Contractor shall take special care in breaking into the existing manhole to ensure the 
minimum size hole necessary to accomplish the connection is cut. If the connection is into 
an existing manhole, the connection shall utilize the connection detail as shown in Standard 
Drawing SS06. If the connection is made using a new manhole the Contractor shall 
accomplish the connection in accordance with Section 512 Manholes. Special care shall be 
taken to cut the existing line and not break the line. 

j. Aerial Crossings and Crossings with less than 4 feet of Cover: See Standard 
Drawings STD SS14 for aerial crossing requirements unless otherwise directed by an 
authorized City representative. 

500.04 SPECIAL REQUIREMENTS: 

a. Inspection of Trench: The Contractor shall notify the Public Infrastructure Representative 
prior to excavating any trench. The trench shall be approved by the Representative prior to 
installation of any pipe. 

b. Bridging of Trench: When ordered by the City, the Contractor shall, at their own expense, 
construct suitable platforms to bridge the trench at street intersections, at driveways to 
properties abutting the line of the Work and at such points as may be required to permit 
vehicle and/or pedestrian travel. 

c. Shop Tests: The Contractor shall be responsible for obtaining tests of all materials as 
required by these Specifications. The Contractor shall furnish to the City, in the required 
number of copies, a certificate of shop tests on all pipe. These tests shall be witnessed by a 
reputable and established testing laboratory or firm, previously approved by the City. 
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d. Location of Taps: 
1. New Installations: The Contractor shall locate the top of taps in new locations by 

measuring from the center of the cap to the center of the nearest manhole. This 
measurement Will be verified by the Public Infrastructure Representative and entered, 
by the Contractor, on the as-built drawings in the following manner “Tap for Lot 1, 
Block 1, 99.9 feet from Manhole #8”. 

2. Replacement Sewer lines: The Contractor shall locate the taps in replacement lines by 
measuring from the center of the tap to the center of the nearest manhole. This 
measurement Will be verified by the Public Infrastructure Representative and entered 
on the as-built drawings in the following manner “Tap for Lot 1, Block 1, 99.9 feet 
from Manhole #8”. 

500.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the linear foot, through all taps and fittings. This measurement will be made 
by the Public Infrastructure Representative and the Contractor down the centerline of the pipeline. 

500.06 BASIS OF PAYMENT: PVC pipe, measured as provided above, will be paid for by the linear 
foot and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, laying and jointing the pipe, installing the protective materials, 
testing, flushing, and repairing of leaks. Excavation is paid under Section 311. Backfill and 
compaction are paid under either Section 312 or Section 313. Taps are paid under Section 514 or 
Section 515. This item will be paid as a separate bid item and payment will be made upon 
installation of the pipe. When this item is included in a Contract it will be listed as follows: 

BA PVC PIPE INSTALLATION (SANITARY SEWER) LINEAR FOOT 

500.07 STANDARD DRAWINGS: SS01, SS06. 

501 PVC FORCE MAIN INSTALLATION: 

501.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing, jointing, and testing the 
pipe and connecting the new line to the existing system, if the connection is into an existing 
manhole, as shown on the Plans or directed by the Public Infrastructure Representative. 

501.02 MATERIALS: 

a. Pipe Materials: Section 650 Sanitary Sewer - PVC Pipe, Fittings, and Joints. 
b. Bedding and Backfill Material Requirements for PCV Pipe: See Standard Drawing SS01 

and Section 602. 

501.03 CONSTRUCTION METHODS: 

a. Protection of Work: During the progress of the Work, the Contractor shall provide suitable 
barricades, fencing, signs, lighting, platforms, and/or scaffolding to protect the Work during 
construction, to prevent damage to such Work, and to protect the public from the Work. At 
the close of each day’s Work, the open end of the pipelines shall be closed by suitable cover 
or plug and shall not be reopened until the Work recommences. Any obstructions which may 
occur in the line after being laid shall be removed by the Contractor at their own expense to 
the satisfaction of the Public Infrastructure Representative. The pipeline must be delivered 
free from dirt or other foreign matter. 
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b. Laying of Pipe: Pipe shall be laid true to the lines and grades shown on the Plans and given 
in the field. Procedures for laying and joining the pipe will be in accordance with the 
manufacturer’s recommendations. Each pipe shall be carefully laid to the line and grade 
given in the field with bells upstream, and the ends of adjoining pipes shall butt against each 
other in such manner that there will be no shoulder or unevenness of any kind. Special care 
shall be taken that the invert of the pipe shall be a smooth continuous surface. At each bell, 
a hole shall be excavated of a size to give ample working room for proper make-up of the 
joint. Unless expressly ordered by the Public Infrastructure Representative, each pipe shall 
be brought to the required grade as established from grade lines. The Contractor shall, at 
their own expense, furnish all tools, materials, and labor, and shall construct cross-frames or 
horses at such intervals as the Public Infrastructure Representative may order in the field. 
The Contractor shall furnish all other implements necessary to determine the proper setting 
of the pipes. 

c. Establishing Grade: The grade line shown on the Plans is the elevation of the invert or flow 
line of the pipeline. This section shall not apply when the Plans only require a minimum of 
4 feet of cover and do not set an exact grade for the force main. The Contractor shall verify 
the requirement for exact grade with the Design Engineer prior to starting construction. The 
grade line shall be established in the trench by one of the following methods: 
1. Use of level and philly rod with grade stakes not farther than 300 feet apart. When 

this method is used the invert elevation of each section shall be verified before the 
next section is placed. 

2. Use of level and philly rod with grade stakes not farther than 300 feet apart to set a 
laser for establishing the grade line in the trench. When this method is used, the invert 
elevation of shall be verified once between each manhole at approximately the center 
point and when the laser is moved. 

d. Jointing the Pipe: Pipe shall assemble with bell and spigot joints having rubber gaskets 
which compress to form a watertight seal. Joints shall be assembled by bar and block, 
coupling pulleys or by backhoe. If the backhoe bucket is used to assembly the joint, a block 
of wood shall be placed between the end of the pipe and the bucket and care shall be taken 
to prevent damage to the pipe. 

e. Interferences: All known underground lines are shown on the Plans. This does not 
necessarily mean that all such lines that may be encountered are shown. Where existing 
utility lines or other subsurface obstructions are shown on the Drawings, they have been 
located as accurately as practicable by the City. Such obstructions are shown for the purpose 
of advising the Contractor that they may interfere with the Work to be done hereunder but 
not for the purpose of indicating that the Work can be performed without such interference. 
Elevations of underground obstructions and lines are shown as accurately as known on the 
profile sheets. 

f. Backfilling: Backfilling of the trench shall be accomplished in accordance with Section 312 
and Standard Drawing SS01. Dig through locator tape as specified in Section 657 shall be 
buried 2 feet above the line. 

g. Testing: Testing shall be accomplished in accordance with Section 108. Testing shall be at 
the Contractor’s expense, and if required by a testing laboratory approved by the City. Tests 
shall be as specified in Section 107 and as directed by the Public Infrastructure 
Representative. 

h. Connection to the System: When the line is tied into the existing sanitary sewer, the 
Contractor shall take special care in breaking into the existing manhole to ensure the 
minimum size hole necessary to accomplish the connection is cut. If the connection is into 
an existing manhole, the connection shall utilize the connection detail as shown in Standard 
Drawing SS06. If the connection is made using a new manhole the Contractor shall 
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accomplish the connection in accordance with Section 512 Manholes. Special care shall be 
taken to cut the existing line and not break the line. 

i. Aerial Crossings and Crossings with less than 4 feet of Cover: See Standard Drawings 
STD SS14 for aerial crossing requirements unless otherwise directed by an authorized City 
representative. 

501.04 SPECIAL REQUIREMENTS: 

a. Inspection of Trench: The Contractor shall notify the Public Infrastructure Representatives 
prior to excavating any trench. The trench shall be approved by the Representative prior to 
installation of any pipe. 

b. Bridging of Trench: When ordered by the City, the Contractor shall, at their own expense, 
construct suitable platforms to bridge the trench at street intersections, at driveways to 
properties abutting the line of the Work and at such points as may be required to permit 
vehicle and/or pedestrian travel. 

c. Shop Tests: The Contractor shall be responsible for obtaining tests of all materials as 
required by these Specifications. The Contractor shall furnish to the City, in the required 
number of copies, a certificate of shop tests on all pipe. These tests shall be witnessed by a 
reputable and established testing laboratory or firm, previously approved by the City. 

d. Locator Wire: All force main sanitary sewer lines constructed of polyvinyl chloride pipe 
shall have a #12 solid copper wire with blue insulation jacket 30 mil polyethylene buried on 
the top surface of the pipe. This wire shall be connected at the lift station end to the header 
pipe and at the manhole end to the manhole ring by Cadweld braising just above the ground 
or attachment to an above ground bolt. Wire connectors shall be suitable for direct bury low 
voltage wire and have a waterproof design. This shall be done for the purpose of allowing 
construction workers to locate the polyvinyl chloride pipe after it has been buried. 

e. Testing: Locator Wire shall be continuity tested by the Contractor in the presence of the 
Public Infrastructure Representative. Contractor shall replace the failed segment of wire 
should the wire not be continuous. 

501.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the linear foot, through all fittings. This measurement will be made by the 
Public Infrastructure Representative and the Contractor down the centerline of the pipeline. 

501.06 BASIS OF PAYMENT: PVC pipe, measured as provided above, will be paid for by the linear 
foot and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, laying and jointing the pipe, installing the protective materials, 
testing, flushing, and repairing of leaks. Excavation is paid under Section 311. Backfill and 
compaction are paid under either Section 312 or Section 313. This item will be paid as a separate 
bid item and payment will be made upon installation of the pipe. When this item is included in a 
Contract it will be listed as follows: 

BA PVC PIPE INSTALLATION (FORCE MAIN) LINEAR FOOT 

501.07 STANDARD DRAWINGS: SS01, SS06. 

502 DUCTILE IRON SEWER PIPE INSTALLATION: 

502.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing, jointing, and testing the 
pipe and connecting the new line to the existing system, if the connection is into an existing 



STANDARD CONSTRUCTION SPECIFICATIONS CITY OF BROKEN ARROW 
 
 

 
SANITARY SEWER FEBRUARY 8, 2024 
SECTION 500 - 6 ©COPYRIGHT 2024 CITY OF BROKEN ARROW 

manhole, as shown on the Plans or directed by the Public Infrastructure Representative. Ductile 
iron pipe shall not be considered for new construction without approval from the Director of 
Engineering and Construction. This section is only to be referenced for modifications to existing 
ductile iron pipe systems. 

502.02 MATERIALS: 

a. Pipe Materials: Section 651 Sanitary Sewer - Ductile Iron Pipe, Fittings, and Joints and 
Section 605 Polyethylene Wrap. 

b. Bedding and Backfill Material Requirements for Ductile Iron Pipe: See Standard 
Drawing SS01 and Section 602. 

502.03 CONSTRUCTION METHODS: 

a. Protection of Work: During the progress of the Work, the Contractor shall provide suitable 
barricades, fencing, signs, lighting, platforms, and/or scaffolding to protect the Work during 
construction, to prevent damage to such work, and to protect the public from the Work. At 
the close of each day’s work, the open end of the pipelines shall be closed by suitable cover 
or plug and shall not be reopened until the Work recommences. Any obstructions which may 
occur in the line after being laid shall be removed by the Contractor at their own expense to 
the satisfaction of the Public Infrastructure Representative. The pipeline must be delivered 
free from dirt or other foreign matter. 

b. Laying of Pipe: Pipe shall be laid true to the lines and grades shown on the Plans and given 
in the field. Procedures for laying and joining the pipe will be in accordance with the 
manufacturer’s recommendations. Each pipe shall be carefully laid to the line and grade 
given in the field with bells upstream, and the ends of adjoining pipes shall butt against each 
other in such manner that there will be no shoulder or unevenness of any kind. Special care 
shall be taken that the invert of the pipe shall be a smooth continuous surface. At each bell, 
a hole shall be excavated of a size to give ample working room for proper make-up of the 
joint. Unless expressly ordered by the Public Infrastructure Representative, each pipe shall 
be brought to the required grade as established from grade lines. The Contractor shall, at 
their own expense, furnish all tools, materials, and labor, and shall construct cross-frames or 
horses at such intervals as the Public Infrastructure Representative may order in the field. 
The Contractor shall furnish all other implements necessary to determine the proper setting 
of the pipes. Ductile iron pipe that is buried shall be installed with polywrap. The 
polywrap shall be installed in accordance with the manufacturer’s recommendations, with 
particular attention to joint overlap (minimum of 1 foot), joint tape, and protection of 
polywrap to prevent tears or penetrations. 

c. Establishing Grade: The grade line shown on the Plans is the elevation of the invert or flow 
line of the pipeline. This section shall not apply to force mains when the Plans only require 
a minimum of 4 feet of cover and do not set an exact grade for the force main. The Contractor 
shall verify the requirement for exact grade with the Design Engineer prior to starting 
construction. The grade line shall be established in the trench by one of the following 
methods: 
1. Use of level and philly rod with grade stakes not farther than 300 feet apart. When 

this method is used the invert elevation of each section shall be verified before the 
next section is placed. 

2. Use of level and philly rod with grade stakes not farther than 300 feet apart to set a 
laser for establishing the grade line in the trench. When this method is used, the invert 
elevation of shall be verified once between each manhole at approximately the center 
point and when the laser is moved. 
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d. Jointing the Pipe: Pipe shall assemble with bell and spigot joints having rubber gaskets 
which compress to form a watertight seal. Joints shall be assembled by bar and block, 
coupling pulleys or by backhoe. If the backhoe bucket is used to assembly the joint, a block 
of wood shall be placed between the end of the pipe and the bucket and care shall be taken 
to prevent damage to the pipe. 

e. Interferences: All known underground lines are shown on the Plans. This does not 
necessarily mean that all such lines that may be encountered are shown. Where existing 
utility lines or other subsurface obstructions are shown on the Drawings, they have been 
located as accurately as practicable by the City. Such obstructions are shown for the purpose 
of advising the Contractor that they may interfere with the Work to be done hereunder but 
not for the purpose of indicating that the Work can be performed without such interference. 
Elevations of underground obstructions and lines are shown as accurately as known on the 
profile sheets. 

f. Backfilling: Backfilling of the trench shall be accomplished in accordance with Section 312 
and Standard Drawing SS01. Dig through locator tape as specified in Section 657 shall be 
buried 2 feet above the line. 

g. Testing: Testing shall be accomplished in accordance with Section 108. Testing shall be at 
the Contractor’s expense, and if required by a testing laboratory approved by the City. Tests 
shall be as specified in Section 107 and as directed by the Public Infrastructure 
Representative. 

h. Connection to the System: When the line is tied into the existing sanitary sewer, the 
Contractor shall take special care in breaking into the existing manhole to ensure the 
minimum size hole necessary to accomplish the connection is cut. If the connection is into 
an existing manhole, the connection shall utilize the connection detail as shown in Standard 
Drawing SS06. If the connection is made using a new manhole the Contractor shall 
accomplish the connection in accordance with Section 512 Manholes. Special care shall be 
taken to cut the existing line and not break the line. 

i. Aerial Crossings and Crossings with less than 4 feet of Cover: See Standard Drawings 
STD SS14 for aerial crossing requirements unless otherwise directed by an authorized City 
representative. 

502.04 SPECIAL REQUIREMENTS: 

a. Inspection of Trench: The Contractor shall notify the Public Infrastructure Representative 
prior to excavating any trench. The trench shall be approved by the Representative prior to 
installation of any pipe. 

b. Bridging of Trench: When ordered by the City, the Contractor shall, at their own expense, 
construct suitable platforms to bridge the trench at street intersections, at driveways to 
properties abutting the line of the Work and at such points as may be required to permit 
vehicle and/or pedestrian travel. 

c. Shop Tests: The Contractor shall be responsible for obtaining tests of all materials as 
required by these Specifications. The Contractor shall furnish to the City, in the required 
number of copies, a certificate of shop tests on all pipe. These tests shall be witnessed by a 
reputable and established testing laboratory or firm, previously approved by the City. 

502.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the linear foot, through all fittings. This measurement will be made by the 
Utility Inspector and the Contractor down the centerline of the pipeline. 
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502.06 BASIS OF PAYMENT: Ductile Iron pipe, measured as provided above, will be paid for by the 
linear foot and such payment shall be full compensation for all equipment, materials, tools, labor, 
and incidentals necessary to complete the Work as specified. The price bid shall include all cost 
and expense of furnishing, hauling, laying and jointing the pipe, installing the protective materials, 
testing, flushing, and repairing of leaks. Excavation is paid under Section 311. Backfill and 
compaction are paid under either Section 312 or Section 313. This item will be paid as a separate 
bid item and payment will be made upon installation of the pipe. When this item is included in a 
Contract it will be listed as follows: 

BA 503A DUCTILE IRON PIPE INSTALLATION 
(FORCE MAIN) 

LINEAR FOOT 

BA 503B DUCTILE IRON PIPE INSTALLATION 
(SANITARY SEWER) 

LINEAR FOOT 

502.07 STANDARD DRAWINGS: SS01, SS06. 

503 CONCRETE SEWER PIPE INSTALLATION: 

503.01 DESCRIPTION: This Work shall consist of furnishing, hauling, placing, jointing, and testing the 
pipe and connecting the new line to the existing system, if the connection is into an existing 
manhole, as shown on the Plans or directed by the Public Infrastructure Representative. Concrete 
sewer pipe shall not be considered for new construction without approval from the Director of 
Engineering and Construction. This section is only to be referenced for modifications to existing 
concrete sewer pipe systems. 

503.02 MATERIALS: 

a. Pipe Materials: Section 652 Sanitary Sewer - Reinforced Concrete Pipe, Fittings, and 
Joints. 

b. Bedding and Backfill Material Requirements for Reinforced Concrete Pipe: See 
Standard Drawing SS01 and Section 602. 

503.03 CONSTRUCTION METHODS: 

a. Protection of Work: During the progress of the Work, the Contractor shall provide suitable 
barricades, fencing, signs, lighting, platforms, and/or scaffolding to protect the Work during 
construction, to prevent damage to such Work, and to protect the public from the Work. At 
the close of each day’s work, the open end of the pipelines shall be closed by suitable cover 
or plug and shall not be reopened until the Work recommences. Any obstructions which may 
occur in the line after being laid shall be removed by the Contractor at their own expense to 
the satisfaction of the Public Infrastructure Representative. The pipeline must be delivered 
free from dirt or other foreign matter. 

b. Laying of Pipe: Pipe shall be laid true to the lines and grades shown on the Plans and given 
in the field. Procedures for laying and joining the pipe will be in accordance with the 
manufacturer’s recommendations. Each pipe shall be carefully laid to the line and grade 
given in the field with bells upstream, and the ends of adjoining pipes shall butt against each 
other in such manner that there will be no shoulder or unevenness of any kind. Special care 
shall be taken that the invert of the pipe shall be a smooth continuous surface. At each bell, 
a hole shall be excavated of a size to give ample working room for proper make-up of the 
joint. Unless expressly ordered by the Public Infrastructure Representative, each pipe shall 
be brought to the required grade as established from grade lines. The Contractor shall, at 
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their own expense, furnish all tools, materials, and labor, and shall construct cross-frames or 
horses at such intervals as the Public Infrastructure Representative may order in the field. 
The Contractor shall furnish all other implements necessary to determine the proper setting 
of the pipes. 

c. Establishing Grade: The grade line shown on the Plans is the elevation of the invert or flow 
line of the pipeline. This section shall not apply to force mains when the Plans only require 
a minimum of 4 feet of cover and do not set an exact grade for the force main. The Contractor 
shall verify the requirement for exact grade with the Design Engineer prior to starting 
construction. The grade line shall be established in the trench by one of the following 
methods: 
1. Use of level and philly rod with grade stakes not farther than 300 feet apart. When 

this method is used the invert elevation of each section shall be verified before the 
next section is placed. 

2. Use of level and philly rod with grade stakes not farther than 300 feet apart to set a 
laser for establishing the grade line in the trench. When this method is used, the invert 
elevation of shall be verified once between each manhole at approximately the center 
point and when the laser is moved. 

d. Jointing the Pipe: Pipe shall assemble with bell and spigot joints having rubber gaskets 
which compress to form a watertight seal. Joints shall be assembled by bar and block, 
coupling pulleys or by backhoe. If the backhoe bucket is used to assembly the joint, a block 
of wood shall be placed between the end of the pipe and the bucket and care shall be taken 
to prevent damage to the pipe. 

e. Interferences: All known underground lines are shown on the Plans. This does not 
necessarily mean that all such lines that may be encountered are shown. Where existing 
utility lines or other subsurface obstructions are shown on the Drawings, they have been 
located as accurately as practicable by the City. Such obstructions are shown for the purpose 
of advising the Contractor that they may interfere with the Work to be done hereunder but 
not for the purpose of indicating that the Work can be performed without such interference. 
Elevations of underground obstructions and lines are shown as accurately as known on the 
profile sheets. 

f. Backfilling: Backfilling of the trench shall be accomplished in accordance with Section 312 
and Standard Drawing SS01. Dig through locator tape as specified in Section 657 shall be 
buried 2 feet above the line. 

g. Testing: Testing shall be accomplished in accordance with Section 108. Testing shall be at 
the Contractor’s expense, and if required by a testing laboratory approved by the City. Tests 
shall be as specified in Section 107 and as directed by the Public Infrastructure 
Representative. 

h. Connection to the System: When the line is tied into the existing sanitary sewer, the 
Contractor shall take special care in breaking into the existing manhole to ensure the 
minimum size hole necessary to accomplish the connection is cut. If the connection is into 
an existing manhole, the connection shall utilize the connection detail as shown in Standard 
Drawing SS06. If the connection is made using a new manhole the Contractor shall 
accomplish the connection in accordance with Section 512 Manholes. Special care shall be 
taken to cut the existing line and not break the line. 

i. Aerial Crossings and Crossings with less than 4 feet of Cover: See Standard Drawings 
STD SS14 for aerial crossing requirements unless otherwise directed by an authorized City 
representative. 
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503.04 SPECIAL REQUIREMENTS: 

a. Inspection of Trench: The Contractor shall notify the Public Infrastructure Representative 
Department, prior to excavating any trench. The trench shall be approved by the 
Representative prior to installation of any pipe. 

b. Bridging of Trench: When ordered by the City, the Contractor shall, at their own expense, 
construct suitable platforms to bridge the trench at street intersections, at driveways to 
properties abutting the line of the Work and at such points as may be required to permit 
vehicle and/or pedestrian travel. 

c. Shop Tests: The Contractor shall be responsible for obtaining tests of all materials as 
required by these Specifications. The Contractor shall furnish to the City, in the required 
number of copies, a certificate of shop tests on all pipe. These tests shall be witnessed by a 
reputable and established testing laboratory or firm, previously approved by the City. 

503.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by the linear foot, through all fittings. This measurement will be made by the 
Utility Inspector and the Contractor down the centerline of the pipeline. 

503.06 BASIS OF PAYMENT: Reinforced Concrete pipe, measured as provided above, will be paid for 
by the linear foot and such payment shall be full compensation for all equipment, materials, tools, 
labor, and incidentals necessary to complete the Work as specified. The price bid shall include all 
cost and expense of furnishing, hauling, laying and jointing the pipe, installing the protective 
materials, testing, flushing, and repairing of leaks. Excavation is paid under Section 311. Backfill 
and compaction are paid under either Section 312 or Section 313. This item will be paid as a 
separate bid item and payment will be made upon installation of the pipe. When this item is included 
in a Contract it will be listed as follows: 

BA 504A REINFORCED CONCRETE PIPE INSTALLATION 
(FORCE MAIN) 

LINEAR FOOT 

BA 504B REINFORCED CONCRETE PIPE INSTALLATION 
(SANITARY SEWER) 

LINEAR FOOT 

503.07 STANDARD DRAWINGS: SS01, SS06. 

510 FITTINGS: 

510.01 DESCRIPTION: The term fittings is understood to mean bends, tees, crosses, sleeves, plugs, 
restrained joints, and other specified fittings. This Work shall consist of furnishing, hauling, 
placing, and joining the fittings as shown on the Plans or directed by the Public Infrastructure 
Representative. 

510.02 MATERIALS: Section 650 Sanitary Sewer - PVC Pipe, Fittings, and Joints; Section 651 Sanitary 
Sewer - Ductile Iron Pipe, Fittings, and Joints; Section 652 Sanitary Sewer - Reinforced Concrete 
Pipe, Fittings, and Joints; and Section 605 Polyethylene Wrap. 

510.03 CONSTRUCTION METHODS: Fittings shall be installed in accordance with the manufacturer’s 
recommended procedures. Construction methods for fittings shall be the same as for the type of 
pipe corresponding to the fittings. 
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510.04 SPECIAL REQUIREMENTS: 

a. Polywrapping of Fittings: All cast or ductile iron fittings shall be polywrapped in 
accordance with Section 402.03b. 

b. Thrust Blocks for Force Main Installation: All bends, tees, crosses, and plugs shall be 
blocked with concrete under Section 544, except when the fittings have flanged, welded, or 
restrained joints, the Public Infrastructure Representative may, under certain conditions, 
delete the blocking. Blocking shall be placed so that joints are accessible for repair. 

510.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each type of fitting. 

510.06 BASIS OF PAYMENT: Fittings, measured as provided above, will be paid for by the individual 
fitting and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, laying, jointing, installing the protective materials, testing, flushing, 
sterilization and repairing of leaks. Excavation is paid under Section 311. Backfill and compaction 
are paid under either Section 312 or Section 313. This item will be paid as a separate bid item and 
payment will be made upon installation of the fitting. When this item is included in a Contract it 
will be listed as follows: 

BA 510A1* BEND (ENTER BEND DEFLECTION, PIPE SIZE, 
AND TYPE MATERIAL) 
*(Each different bend deflection, size, and type will have a separate 
listing. Numbers run from BA 510A1 to BA 510A99) 

EACH 

BA 510B1* TEE (ENTER PIPE SIZES, AND TYPE MATERIAL) 
*(Each tee size and type will have a separate listing. Numbers run from 
BA 510B1 to BA 510B99) 

EACH 

BA 510C1* CROSS (ENTER PIPE SIZE, AND TYPE 
MATERIAL) 
*(Each cross size and type will have a separate listing. Numbers run 
from BA 510C1 to BA 510C99) 

EACH 

BA 510D1* SLEEVES (ENTER PIPE SIZE, AND TYPE 
MATERIAL) 
*(Each sleeve size, and type will have a separate listing. Numbers run 
from BA 510D1 to BA 510D99) 

EACH 

BA 510E1* PLUGS (ENTER PIPE SIZE, AND TYPE 
MATERIAL) 
*(Each plug size, and type will have a separate listing. Numbers run 
from BA 510E1 to BA 510E99) 

EACH 

BA 510F1* RESTRAINED JOINT (ENTER PIPE SIZE, AND 
TYPE MATERIAL) 
*(Each restrained joint size and type will have a separate listing. 
Numbers run from BA 510F1 to BA 510F99) 

EACH 

BA 510G1* SPECIAL FITTING (ENTER DESCRIPTION) 
*(Each special fitting will have a separate listing. Numbers run from BA 
510G1 to BA 510G99) 

EACH 
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510.07 STANDARD DRAWINGS: SS01 

511 MANHOLE: 

511.01 DESCRIPTION: The term manhole is understood to mean both standard and drop inlet manholes. 
This Work shall consist of furnishing, hauling, excavating, placing, constructing, finishing, joining 
the pipe to the manhole, and backfilling the manholes as shown on the Plans or directed by the 
Public Infrastructure Representative. 

511.02 MATERIALS: Section 601 - Concrete; Section 602 - Pipe Bedding; Section 603 - Select Backfill; 
and Section 655 - Sanitary Sewer - Manholes. 

511.03 CONSTRUCTION METHODS: 

a. Excavation and Backfill: Excavation for manholes shall be made with vertical sides and 
minimum dimensions permitting construction of the manhole in accordance with the Plans 
and Standard Drawings. Backfill of completed manholes shall be accomplished in 
accordance with Section 312 and Section 313. 

b. Elevation of Manhole Lid: The top of the manhole ring and lid shall be constructed at the 
finished elevation shown on the Plans. In the absence of a finished elevation the top of the 
lid shall be constructed no lower than the existing ground elevation. Adjustment of the 
manhole lid shall be accomplished by mortaring concentric rings into place. No more than 
12 inches of concentric rings may be used. Each ring shall have a full mortar joint not 
exceeding 3/8-inch thickness. Inside joints shall be rubbed full and struck. 

c. Construction over an Existing Line: Manholes shall be constructed around existing lines 
without disturbing the line. Construction shall begin by placing a minimum of an 8-inches 
thick 3,000 psi concrete slab reinforced with #5 steel reinforcement bars 12 inches on-center 
each way under the existing line. This slab shall be placed on 12 inches of compacted Type 
“A” base rock. This slab shall extend a minimum of 8 inches outside the outside edge of the 
manhole. If there is a pipe joint within 2 feet of the edge of the base slab, the slab will be 
extended to cover the joint. Prior to placing the bottom section a rubber manhole pipe 
connector, as shown in the Standard Drawings, will be placed around the existing pipe. 
Following placement of the base, the bottom section of the manhole will be constructed. The 
invert of the manhole shall then be constructed and the existing pipe removed from the invert. 
The Contractor shall saw out the existing pipe taking care not to break the remaining pipe or 
drop pieces of pipe or mortar which could cause a blockage. The manhole shall then be 
completed and the ring and lid placed. 

d. Pipe Connection: Pipe connection to the manhole shall be made using a rubber manhole 
pipe connector, as shown in the Standard Drawings. This connector shall have a tight friction 
fit to the pipe and shall be anchored to the manhole by concrete. 

e. Invert Construction: Above the base, manhole inverts shall be carefully constructed of 
solid concrete to maintain proper velocities. Changes in pipe grade, alignment, or size shall 
be made by transition sections of the invert, determined by the lower half of the inlet and 
outlet pipes, but not greater than that of the outlet pipe. All inlets shall be plastered, troweled, 
and brushed to a smooth, clean surface. The bottom of the manhole shall be sloped to the 
pipe for drainage with a fall of not less than 1/2 inch per foot. Inlet and outlet pipes shall not 
project beyond the interior wall of the manhole and shall be free of sharp edges. 

f. Manhole Steps: During the construction of each manhole, steps as specified shall be set in 
place on the inside of the manhole, beginning 18 inches below the manhole top. If cast in 
place manholes are used, steps shall be securely fastened in place before the concrete is 
placed. For precast manholes the steps shall be securely fastened in place before the concrete 
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is placed at the fabrication site. The centerline, spacing, and configuration of the steps shall 
be as shown on the Plans and Standard Drawings. 

g. Cast in Place Manholes: Cast in place manholes shall rest on a pad of compacted Type “A” 
base rock 12 inches thick. Construction shall begin by placing a minimum of an 8-inch-thick 
3,000 psi concrete slab reinforced with #5 steel reinforcement bars 12 inches on-center each 
way under the line. The manhole shall be constructed of 3,000 psi concrete 8 inches thick, 
meeting the requirements of Section 330. Concrete shall be fully placed and vibrated. Steps 
shall be held in place by formwork during the placement. After removal of forms, all 
blemishes shall be plastered with mortar to a smooth finish. 

h. Precast Manholes: Precast manholes with cast in place bases will be permitted for all 
standard and drop manhole installations. Precast manholes with precast bases will be 
permitted for standard and drop manhole installations with depths of 12 feet or less. Precast 
manholes with precast floors shall be set on a pad of compacted Type “A” base rock 
12 inches thick. Precast manhole joints shall be sealed with omni-flex gaskets. After 
installation, all lifting eye holes and blemishes shall be plastered with mortar to a smooth 
finish. 

i. Ring and Lid Installation: Rings shall be set on a bed of mortar not more than 3/8-inch 
thick and shall be level. The inside joint shall be rubbed full and struck. The exterior shall 
be mortared to provide a watertight seal and shall be troweled and brushed to a smooth, clean 
surface. 

j. Clean up: The Contractor shall remove all construction debris from the manhole and shall 
take special care not to drop pieces of pipe, mortar, or other objects into the line which could 
cause a blockage. 

k. Testing: Testing shall be accomplished in accordance with Section 108. Testing shall be at 
the Contractor’s expense, and if required by a testing laboratory approved by the City. Tests 
shall be as specified in Section 107 and as directed by the Public Infrastructure 
Representative. 

511.04 SPECIAL REQUIREMENTS: 

a. Brick Manholes: Brick manholes may be used for very special situations and must be 
approved by the Director of Engineering and Construction prior to submittal. The Contractor 
shall provide Shop Drawings and Specifications for any brick manholes. 

b. Construction Sequencing: Manholes shall be constructed concurrent with the laying of the 
sewer pipe. The Contractor shall not have more than two manholes under construction at one 
time without the approval of the Public Infrastructure Representative. 

c. Lid Type: Manhole rings and lids for manholes in front yards and flood plains shall be of 
the bolt down sealing type. Standard ring and lid sets may be used in other areas. 

d. Manhole Width: Manholes 4 feet-6 inches or less in height shall have the full width, shown 
on the Plans, from top to bottom. Manholes over 4 feet 6 inches may taper to the ring size 
unless prohibited by the Plans. 

e. Inspection of Work: The Contractor shall notify the Public Infrastructure Representative 
prior to excavating. The excavation shall be approved by the Representative prior to 
installation of the manhole and the manhole installation shall be approved prior to 
backfilling. 

511.05 BASIS OF PAYMENT: Manholes, measured as provided above, will be paid for by the individual 
manhole and foot of extra depth and such payment shall be full compensation for all equipment, 
materials, tools, labor, and incidentals necessary to complete the Work as specified. The price bid 
shall include all cost and expense of furnishing, hauling, laying, jointing, installing the protective 
materials, testing, flushing, and repairing of leaks. This item will be paid as a separate bid item and 
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payment will be made upon installation of the manhole. When this item is included in a Contract it 
will be listed as follows: 

BA 511A 4 FOOT ID MANHOLE W/STANDARD LID EACH 

BA 511B 4 FOOT ID MANHOLE W/BOLT DOWN LID EACH 

BA 511C 4 FOOT ID MANHOLE EXTRA FOOT OF DEPTH LINEAR FOOT 

BA 511D 5 FOOT ID MANHOLE W/STANDARD LID EACH 

BA 511E 5 FOOT ID MANHOLE W/BOLT DOWN LID EACH 

BA 511F 5 FOOT ID MANHOLE EXTRA FOOT OF DEPTH LINEAR FOOT 

BA 511G * FOOT ID MANHOLE W/STANDARD LID EACH 

BA 511H * FOOT ID MANHOLE W/BOLT DOWN LID EACH 

BA 511I * FOOT ID MANHOLE EXTRA FOOT OF DEPTH LINEAR FOOT 

*Specify Diameter  

511.06 STANDARD DRAWINGS: SS06, SS07, SS08, and SS11. 

512 LAMPHOLE: 

512.01 DESCRIPTION: This Work shall consist of furnishing, hauling, excavating, placing, 
constructing, finishing, joining the pipe to the lamphole, and backfilling the lampholes as shown 
on the Plans or directed by the Public Infrastructure Representative. 

512.02 MATERIALS: Section 601 - Concrete; Section 602 - Pipe Bedding; Section 603 - Select Backfill; 
and Section 656 - Sanitary Sewer - Lampholes. 

512.03 CONSTRUCTION METHODS: 

a. Excavation and Backfill: Excavation for lampholes shall be made with vertical sides and 
minimum dimensions permitting construction of the lamphole in accordance with the Plans 
and standard drawings. Backfill of completed lampholes shall be accomplished in 
accordance with Sections 312 and 313. 

b. Elevation of Lamphole Lid: The top of the lamphole ring and lid shall be constructed at the 
finished elevation shown on the Plans. In the absence of a finished elevation the top of the 
lid shall be constructed no lower than the existing ground elevation. Adjustment of the 
lamphole lid shall be accomplished by moving the ring up or down as required on the pipe 
and compacting the backfill around the ring. 

c. Concrete Encasement: Concrete encasement of the lamphole and pipe shall be 
accomplished using 3,000 psi plain concrete and shall be placed in accordance with 
Section 330 and the standard drawing. 

d. Ring and Lid Installation: Rings shall be set on compacted cohesive select fill and shall be 
level. The exterior shall be filled to ground level with cohesive select fill and compacted. 

e. Clean up: The Contractor shall remove all construction debris from the lamphole and shall 
take special care not to drop pieces of pipe, mortar, or other objects into the line which could 
cause a blockage. 
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f. Testing: Testing shall be accomplished in accordance with Section 108. Testing shall be at 
the Contractor’s expense, and if required by a testing laboratory approved by the City. Tests 
shall be as specified in Section 107 and as directed by the Public Infrastructure 
Representative. 

g. Concrete Collar: The Contractor shall place a 2-foot by 2-foot by 4-inch thick concrete 
collar around all lampholes not in the street surface. The Contractor shall place a 2 foot by 
2-foot by 6-inch thick concrete collar around all lampholes in residential asphalt streets. In 
other asphalt streets the thickness of the collar shall be equivalent to the street thickness. 

512.04 STANDARD DRAWINGS: SS10. 

513 FORCE MAIN AIR RELIEF VALVE ASSEMBLIES: 

513.01 DESCRIPTION: It is understood that an air relief valve assembly shall consist of the vault with 
lid, tap or outlet assembly, piping and bends, gate valve, air relief valve, and all associated items 
required to complete the installation. This Work shall consist of furnishing and installing air relief 
valve assemblies, as shown on Standard Drawing W02, and all other items necessary to complete 
the air relief valve assembly installation at the locations shown on the Plans or as directed by the 
Public Infrastructure Representative. 

513.02 MATERIALS: Section 601 - Concrete; Section 602 - Pipe Bedding; Section 603 - Select Backfill; 
Section 605 Polyethylene Wrap; Section 650 Sanitary Sewer - PVC Pipe, Fittings, and Joints; 
Section 651 Sanitary Sewer - Ductile Iron Pipe, Fittings, and Joints; Section 652 Sanitary Sewer - 
Reinforced Concrete Pipe, Fittings, and Joints; Section 623 Water Line - Copper Service Line and 
Fittings; Section 624 Water Line - Taps; and Section 654 - Sanitary Sewer - Valves. 

513.03 CONSTRUCTION METHODS: 

a. Excavation: Shall be accomplished in accordance with Section 311 Excavation. 
b. Backfill: Shall be accomplished in accordance with Section 312 Common Backfill and 

Compaction and/or Section 313 Select Backfill and Compaction. 
c. Concrete Work: Shall be accomplished in accordance with Section 330 Concrete 

Placement. 
d. Tap or Outlet: Taps shall be accomplished in accordance with Section 413 Service Line 

Taps for 8 inch and smaller lines. For lines larger than 8 inches outlets shall be accomplished 
in accordance with Section 421 Outlet Assemblies. 

e. Assembly: Shall be accomplished in accordance with the section that applies to the pipe 
being used and according to the manufacturer’s recommendations. 

f. Vault Construction: Shall be accomplished in accordance with Section 433 Meter or Valve 
Vaults. 

513.04 SPECIAL REQUIREMENTS: 

a. Vertical Position: The top of the vault shall be placed at ground level. 
b. Testing: All air relief valves shall be in place prior to testing. Valve operation shall be 

checked during filling and draining of the line. 

513.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each air relief valve assembly, by type. 
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513.06 BASIS OF PAYMENT: Air relief valve assemblies, measured as provided above, will be paid for 
by the individual assembly and such payment shall be full compensation for all equipment, 
materials, tools, labor, and incidentals necessary to complete the Work as specified. The price bid 
shall include all cost and expense of furnishing, hauling, excavating, installing, installing the 
protective materials, backfilling, testing, flushing, sterilization and repairing of leaks. This item 
will be paid as a separate bid item and payment will be made upon installation of the air and/or 
vacuum valve assembly. When this item is included in a Contract it will be listed as follows: 

BA 513A1* AIR RELIEF VALVE ASSEMBLY (ENTER 
DESCRIPTION) 
*(Each different air relief valve assembly will have a separate listing. 
Numbers run from BA 513A1 to BA 513A99) 

EACH 

513.07 STANDARD DRAWINGS: W02. 

514 TAPS (NEW CONSTRUCTION): 

514.01 DESCRIPTION: This Work shall consist of furnishing and installing sanitary sewer taps, as 
shown on Standard Drawings SS03 and SS03A, and all other items necessary to complete the tap 
installation at the locations shown on the Plans or as directed by the Public Infrastructure 
Representative. 

514.02 MATERIALS: Section 602 - Pipe Bedding; Section 603 - Select Backfill; Section 620 Water Line 
- PVC Pipe, Fittings, and Joints; and Section 650 Sanitary Sewer - PVC Pipe, Fittings, and Joints. 

514.03 CONSTRUCTION METHODS: Installation of the PVC tee, spacer, and schedule 40 PVC pipe 
shall be in accordance with Section 501. The follow items will receive special attention. 

a. Jointing: All joints will be properly glued to include the cap on the top of the schedule 
40 pipe. 

b. Backfill: Special care will be taken to place sand around the tap where the schedule 40 pipe 
connects to the SDR 35 tee. The sand will be placed for a minimum of 6 inches on the top 
and sides of the connection and fully supporting the connection. This sand will be in place 
and compacted prior to backfilling the trench around the tap. 

c. Marking: The metal coupon will be placed on top of the glued schedule 40 cap and 
backfilled to ensure it remains in place. The mylar marking tape will be tied to the schedule 
40 pipe and pulled vertical while the backfill material is placed. 

514.04 SPECIAL REQUIREMENTS: The Contractor will measure the location of the tap from the 
nearest manhole and mark the distance on the as built drawings. The Public Infrastructure 
Representative will observe this process and the backfilling of the tap. 

514.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each tap. 

514.06 BASIS OF PAYMENT: Taps, measured as provided above, will be paid for by the individual tap 
and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, excavating, installing, installing the protective materials, 
backfilling, testing, flushing, and repairing of leaks. This item will be paid as a separate bid item 
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and payment will be made upon installation of the tap. When this item is included in a Contract it 
will be listed as follows: 

BA 514 SANITARY SEWER TAP (NEW CONSTRUCTION) EACH 

514.07 STANDARD DRAWINGS: SS03 and SS03A 

515 TAPS (EXISTING LINES): 

515.01 DESCRIPTION: This Work shall consist of furnishing and installing sanitary sewer taps, as 
shown on Standard Drawing SS02, and all other items necessary to complete the tap installation at 
the locations shown on the Plans or as directed by the Public Infrastructure Representative. 

515.02 MATERIALS: Section 602 - Pipe Bedding; Section 603 - Select Backfill; Section 620 Water 
Line - PVC Pipe, Fittings, and Joints; and Section 650 Sanitary Sewer - PVC Pipe, Fittings, and 
Joints 

515.03 CONSTRUCTION METHODS: Installation of the tapping saddle and schedule 40 PVC pipe 
shall be in accordance with Section 501. The follow items will receive special attention. 

a. Jointing: All joints will be properly glued or epoxied to ensure a watertight fit. 
b. Cutting The Tap: Each tap will be cut in with the proper cutting tools. The plumber making 

the tap must show the Building Inspector the coupon that was cut from the lateral line. Under 
no circumstances will a hammer, chisel, ax, or other inappropriate tool be used to cut a tap. 

c. Backfill: Special care will be taken to place concrete around the tap where the schedule 
40 pipe connects to the saddle. The concrete will be placed for a minimum of 6 inches on 
the top and sides of the connection and fully supporting the connection. This concrete will 
be in place and set prior to backfilling the trench around the tap. 

515.04 SPECIAL REQUIREMENTS: The Contractor must comply with the International Plumbing 
Code for installation of sanitary sewer service lines. Inspection of this type of tap will normally be 
by the City Building Inspectors. 

515.05 METHOD OF MEASUREMENT: When this item is included as a pay item in the Contract it 
will be measured by each tap. 

515.06 BASIS OF PAYMENT: Taps, measured as provided above, will be paid for by the individual tap 
and such payment shall be full compensation for all equipment, materials, tools, labor, and 
incidentals necessary to complete the Work as specified. The price bid shall include all cost and 
expense of furnishing, hauling, excavating, installing, installing the protective materials, 
backfilling, testing, flushing, and repairing of leaks. This item will be paid as a separate bid item 
and payment will be made upon installation of the tap. When this item is included in a Contract it 
will be listed as follows: 

BA 514 SANITARY SEWER TAP (EXISTING LINE) EACH 

515.07 STANDARD DRAWINGS: SS02. 
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516 CONNECTIONS: 

516.01 DESCRIPTION: This Work shall consist of all excavation, furnishing all materials required, 
construction, finishing, and backfilling of connections to manholes, as shown on the Plans or as 
directed by the Public Infrastructure Representative. 

516.02 MATERIALS: Section 601 Concrete; Section 602 Pipe Bedding; Section 603 Select Backfill; 
Section 655 Sanitary Sewer - Manholes; Section 650 Sanitary Sewer - PVC pipe, fittings, and 
Joints; Section 651 Ductile Iron Pipe, Fittings, and Joints. 

516.03 CONSTRUCTION METHODS: 

a. Excavation and Backfill: Excavation for connection shall be made with vertical sides and 
minimum dimensions permitting construction of the connection in accordance with the Plans 
and Standard Drawings. Backfill of completed connections shall be accomplished in 
accordance with Section 312 Common Backfill and Compaction and Section 313 Select 
Backfill and Compaction. 

b. New Manhole Connection: Pipe connection to the manhole shall be made using a rubber 
manhole pipe connector, as shown in the Standard Drawings SS06. The Contractor shall 
accomplish the connection in accordance with Section 511 Manholes. Special care shall be 
taken to cut the existing line without breaking the existing line. 

c. Existing Manhole Connection: The Contractor shall take special care in breaking into the 
existing manhole to ensure that the minimum size hole necessary to insert the pipe is cut, to 
accomplish the connection. Pipe Connections to the manhole shall be made at the specified 
grade, using a rubber manhole pipe connector, as shown in the Standard Drawings SS06. 
The connection shall have a tight friction fit and shall be anchored to the manhole by 
concrete. 

d. New Manhole Invert Construction: The invert construction shall be as shown in the 
Standard Drawings SS11. The Contractor shall accomplish the invert construction in 
accordance with Section 511 Manholes. 

e. Existing Manhole Invert Construction: The manhole base shall be cut and reconstructed 
in such a manner that a proper invert section is maintained, as shown in Standard 
Drawings SS06 and SS11. The Contractor shall accomplish the invert reconstruction in 
accordance with Section 511 Manholes, inlet and outlet pipes at the invert shall not project 
more than 2 inches beyond the interior walls of the manholes. 

f. Step Relocation: The Contractor shall remove and replace the existing manhole steps in the 
proper location. The location shall be as shown in the Standard Drawings SS11, if they are 
not properly located after the connection is made. 

g. Wet Connection: Any and all diversion or pumping of sewage in a wet connection shall be 
included in this item. 

h. Cleanup: The Contractor shall remove all construction debris from the manhole and shall 
take special care not to drop pieces of pipe, mortar, or other objects in the line which could 
cause blockage. 

516.04 516.04 BASIS OF PAYMENT: Connections, measured as provided above, will be paid for by 
each type of connection constructed and such payment shall be full compensation for all equipment, 
materials, tools, labor, and incidentals to complete the Work as specified. The price bid shall 
include all cost and expense of furnishing, laying, jointing, installing the protective materials, 
testing flushing, and repairing of each. This item will be paid as a separate bid item and payment 
will be made upon installation of the connection. When this item is included in a Contract, it will 
be listed as follows: 
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516.05 Standard Drawings: SS06, SS08, and SS11. 

540 CONCRETE ENCASEMENT: 

540.01 DESCRIPTION: See Section 330. 

540.02 MATERIALS: See Section 330. 

540.03 CONSTRUCTION METHODS: See Section 330. 

540.04 SPECIAL REQUIREMENTS: See Section 330. 

BA 540 CONCRETE ENCASEMENT CUBIC YARD 

540.05 STANDARD DRAWINGS: W07. 

541 CONCRETE SLAB PROTECTION FOR PIPELINES: 

541.01 DESCRIPTION: See Section 330. 

541.02 MATERIALS: See Section 330. 

541.03 CONSTRUCTION METHODS: See Section 330. 

541.04 SPECIAL REQUIREMENTS: See Section 330. 

BA 541 CONCRETE SLAB PROTECTION FOR PIPELINES CUBIC YARD 

541.05 STANDARD DRAWINGS: N/A. 

542 CONCRETE CRADLE: 

542.01 DESCRIPTION: See Section 330. 

542.02 MATERIALS: See Section 330. 

542.03 CONSTRUCTION METHODS: See Section 330. 

542.04 SPECIAL REQUIREMENTS: See Section 330. 

BA 542 CONCRETE CRADLE CUBIC YARD 

542.05 STANDARD DRAWINGS: W07. 

543 CONCRETE THRUST BLOCKS: 

543.01 DESCRIPTION: See Section 330. 

543.02 MATERIALS: See Section 330. 

543.03 CONSTRUCTION METHODS: See Section 330. 
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543.04 SPECIAL REQUIREMENTS: See Section 330. 

BA 543 CONCRETE THRUST BLOCKS CUBIC YARD 

543.05 STANDARD DRAWINGS: W06. 

544 REINFORCED CONCRETE PIERS: 

544.01 DESCRIPTION: See Section 330. 

544.02 MATERIALS: See Section 330. 

544.03 CONSTRUCTION METHODS: See Section 330. 

544.04 SPECIAL REQUIREMENTS: See Section 330. 

BA 544 REINFORCED CONCRETE PIERS CUBIC YARD 

544.05 STANDARD DRAWINGS: N/A. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

SECTION END 
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SECTION 600 
MATERIALS 

PART 1 GENERAL 

600 MATERIALS: 

600.01 GENERAL: The criteria established in the following Specifications sets the minimum standards 
for materials used in construction of utilities in the City of Broken Arrow. Contractors are urged to 
provide materials that exceed these minimum standards and if necessary, submit alternative 
materials for approval. 

600.02 APPROVAL OF MATERIALS: The Contractor installing the materials must submit 
certifications, testing reports, and requests for approval of materials in accordance with the City of 
Broken Arrow’s current utility construction inspection procedure. 

601 CONCRETE: 

601.01 DESCRIPTION: This specification covers concrete for use in construction of utilities, structures, 
streets, sidewalks, and drainage structures. 

601.02 CRITERIA: 

a. Specifications: All concrete used in the City of Broken Arrow will meet the requirements 
of these Specifications. Contractors shall submit a mix design at the start of each project and 
shall not deviate from that mix design without written approval. 

b. Classes of Concrete and Their Uses: 
1. Class BA1 (3,500 psi): Street paving, curb and gutter, structural applications (i.e., 

Bridge Decks, Box culvert decks, concrete piles, building foundations, etc.) and other 
applications as designated by the design engineer. 

2. Class BA2 (3,000 psi): Abutments, retaining walls, culverts, manhole bases, 
reinforced concrete not requiring class BA1 concrete, and other applications as 
designated by the Design Engineer. 

3. Class BA3 (2,500 psi): Thrust Blocks, encasement, pipe cradle, and other applications 
as designated by the Design Engineer. 

4. Class BA4 (2,400 psi): Soil erosion control structures and other applications as 
designated by the Design Engineer. 

5. Class BA SPECIAL: Applications and strength as designated by the Design Engineer. 
6. Class BA FIBER: (3,500 psi): Concrete lined channels, beaver slides, and other 

applications as designated by the Design Engineer. 
7. ODOT Class: Mix designs adhering to the latest version of the Oklahoma Department 

of Transportation Standard Specification for Highway Construction. 
c. Fiber Mesh Reinforcement: Fiber reinforcement, if specified, shall comply with the 

material specifications and performance requirements set forth in ASTM C1116, for Type III 
Synthetic-Fiber Reinforced Concrete, and as follows. Synthetic reinforcing fibers shall be 
100 percent virgin polypropylene fibrillated fibers containing no reprocessed olefin 
materials. Fibers shall have a specific gravity of 0.9, a minimum tensile strength of 60 ksi, 
graded per manufacturer, and be specifically manufactured to an optimum gradation for use 
as concrete reinforcement. Provide a minimum of 1.5 pounds fiber reinforcement per cubic 
yard of concrete. Fibers shall be added at the batch plant. 
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602 PIPE BEDDING: 

602.01 DESCRIPTION: This specification covers pipe bedding which is the material placed under a 
pipeline as required by the applicable standard detail. 

602.02 CRITERIA: 

a. Sand Bedding: Sand bedding shall all pass a 1-inch (25-mm) sieve and shall contain 
5 percent to 35 percent of material passing the No. 200 sieve (0.075 mm). The final material 
shall have a liquid limit of 35 or less and a plasticity index not to exceed eight. 

b. Crushed Stone Bedding: Crushed and washed limestone chips with a nominal size of 
3/8 inches. 

c. Select Material Bedding: Select material from trench excavation if it is satisfactory to the 
Engineer for such use. Bedding material be friable soil containing no rocks. Clay soil or any 
soil containing hard lumps shall not be used in the cushion. 

603 SELECT BACKFILL: 

603.01 DESCRIPTION: This specification covers select backfill which is material placed over a pipeline 
as required by the applicable standard detail. 

603.02 CRITERIA: 

a. Sand: Sand backfill may be Arkansas River sand, free from objectionable material and 
containing not more than 10 percent clay and loam by weight, 100 percent shall pass a 
3/4-inch sieve and 95 percent shall pass number four sieve. 

b. Select Material: Pipe may be initially backfilled with select material from trench excavation 
if it is satisfactory to the Engineer for such use. Backfill to 6 inches over the pipe shall be 
friable soil containing no rock in excess of 1 inch in maximum dimension. Clay soil or any 
soil containing hard lumps shall not be used in the initial backfill. 

c. Washed 3/4 Inch Rock: Limestone rock free of fines with a nominal size of 3/4 inch. 
d. Crushed Rock: Shall be ODOT Type A Aggregate Base as specified in Section 703.01 

Aggregate for Aggregate Base in the ODOT Standard Specifications. 
e. Flowable Fill: Shall be controlled low-strength material as specified in Section 701.19 of 

the 2019 ODOT Standard Specifications for Highway Construction or most current version. 

604 CONDUIT: 

604.01 DESCRIPTION: This specification covers all conduit used in pipelines in the City. 

604.02 CRITERIA: Conduit (also known as tunnel liner or pipe sleeve) shall conform to, and be tested in 
accordance with one of the following: 

a. Concrete Conduit: Reinforced Concrete Culvert, Storm Drain and Sewer Pipe, ASTM C76, 
Class IV. 

b. Galvanized Metal Conduit: Corrugated galvanized pipe shall not be used in public projects 
nor placed in public right-of-way. 

c. Steel Conduit: 12-gauge steel pipe meeting AWWA Standard for Electrically Welded Steel 
Water Pipe, AWWA C201 or Mill-Type Steel Water Pipe, AWWA C202, either to have 
3/16 inch wall thickness with the interior. 
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605 POLYETHYLENE WRAP: 

605.01 DESCRIPTION: This specification covers polyethylene wrap for ductile iron pipe and ductile or 
cast iron fittings and valves. 

605.02 CRITERIA: When a polyethylene tube is specified or required, it shall be made from virgin 
polyethylene resin in accordance with ASTM D1248. Thickness shall not be less than .008 inch. 
The material shall be chemically inert and moisture resistant to form an effective seal against 
penetration by water or vapor. Tensile strength shall be 1,800 psi with elongation of 500 percent. 
Tape for polyethylene tube shall be plastic backed adhesive tape, Polykan #900, Scotchrap #50 or 
approved equal, 2 inches in width. The tube shall be of such length that a 1 foot overlap is provided 
at each joint in pipe. Minimum flattened polyethylene tube widths for use with specific pipe sizes 
and joint types: 

Nominal Pipe Size 
Push-On Joint Flat Tube 

Width 
Mechanical Joint Flat Tube 

Width 

4" 14" 16" 

6" 17" 20" 

8" 21" 24" 

10" 25" 27" 

12" 29" 30" 

14" 33" 34" 

16" 37" 37" 

18" 41" 41" 

20" 45" 45" 

24" 53" 53" 

606 WATER LINE - VALVE BOXES, VAULTS, PITS, AND MANHOLES: 

606.01 DESCRIPTION: This specification covers all valve enclosures used in the water distribution and 
sanitary sewer systems. 

606.02 CRITERIA:  

a. Castings:  
1. General: Castings for valve boxes, valve vaults, manholes, and other appurtenances 

shall conform to and be tested in accordance with the Specifications for Gray Cast 
Iron ASTM A48, Class 30. Castings shall conform to dimensions shown on the 
Standard Drawing, shall be bodily filleted at angles and the arises shall be sharp and 
perfect, true to form and thickness. Frames or covers that are to be located in traveled 
ways or in any location subject to vehicular traffic shall have all bearing surface 
machined so that fitting parts will not rattle or rock under traffic and the covers shall 
fit frames without wedging. Covers shall carry the legend “Water” in 1-inch letters. 
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2. Water Valve Manhole Frame and Lid: Shall be as shown on Standard Drawing W03 
and shall be used on all water valve manholes and valve vaults unless the valve vault 
frame and lid shown in Standard Drawing W05 is specified. 

3. Valve Vault Frame and Lid: Special requirement frame and lid shall be as shown on 
Standard Drawing W05. 

4. Valve Boxes: Casting for valve boxes shall conform to and be tested in accordance 
with Specifications for Gray Cast Iron, ASTM A48, Class 30. Valve boxes shall be 
screw adjustable with drop covers as shown on Standard Drawing W04. 

b. Concrete Masonry Units: Concrete masonry units shall conform to and be tested in 
accordance with the Specifications for Concrete Masonry, Hollow Load Bearing Concrete 
Masonry Units, ASTM C90 or Concrete Building Brick ASTM C55, Grade A. Manhole 
units shall conform to and be tested in accordance with one of the following: Sewer Brick 
(made from clay or shale), ASTM C32, Grade MA; Concrete Building Brick ASTM C55, 
Grade A; or Concrete Masonry Units for Construction of Catch Basins and Manholes, 
ASTM C139. 

c. Precast Manholes: Precast manholes shall conform to and be tested in accordance with the 
Specifications for Precast Reinforced Concrete Manhole Risers and Tops, ASTM C478, flat 
slab top type. 

620 WATER LINE - PVC PIPE, FITTINGS, AND JOINTS: 

620.01 DESCRIPTION: This specification covers polyvinyl chloride (PVC) pipe, fittings, and joints used 
in the water distribution system as main lines or return lines for looping. 

620.02 CRITERIA:  

a. Main Line Pipe: Polyvinyl chloride (PVC) pipe shall conform to the provisions of 
AWWA C900 AWWA Standard for PVC Pressure pipe 4 inches through 12 inches for water 
and shall conform to requirements set forth herein. The size, OD base, pressure class, and 
type of joint shall be as shown on the Plans. Where not shown otherwise, the pipe shall have 
cast iron pipe equivalent OD, elastomeric gasket bell joints, and dimension ratio (DR) of 14. 
Polyvinyl chloride (PVC) pipe shall conform to the provisions of AWWA C905 AWWA 
Standard for PVC Pressure pipe over 12-inch diameter for water and shall conform to 
requirements set forth herein. The size, OD base, pressure class, and type of joint shall be as 
shown on the Plans. Where not shown otherwise, the pipe shall have cast iron pipe equivalent 
OD, elastomeric gasket bell joints, and dimension ratio (DR) of 14. PVC pipe shall be 
marked to show that it has been approved by Underwriters Lab., Inc. The Contractor shall 
furnish an affidavit from the pipe manufacturer that all delivered materials comply with 
Standard for PVC Pressure Pipe 4 inches through 12 inches for Water and shall conform to 
requirements set forth herein. Set screw retainer glands manufactured for PVC pipe, may be 
used to restrain pipe sections. 

b. Main Line Fittings: All fittings used for connections shall have mechanical joints, except 
when specifically designated on the Plans, flanged joints shall be used. Fittings shall conform 
to the “American National Standard for Gray Iron and Ductile Iron Fittings, 4 inch through 
48 inches, for Water and Other Liquids”, No. A21.10 (AWWA C153) as latest revised, for 
250-psi pressure ratings for gray iron, except that fittings 14 inches and larger in size shall 
be ductile iron only. When Ductile Iron fittings are used they shall be Class 350 for 2 inches 
to 24 inches and Class 250 for 30 inches to 48 inches. All fittings shall have cement-mortar 
lining with a bituminous seal coat in accordance with the “American National Standard for 
Cement-Mortar Lining for Cast Iron and Ductile Iron Pipe and Fittings for Water”, 
No. A21.4 (AWWA C104). The outside of pipe and fittings shall be coated with a standard 
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bituminous coal tar or asphalt base coating. Set screw retainer glands manufactured for PVC 
pipe, may be used to restrain fittings. All glands used for fittings shall be approved for that 
fitting and shall be of similar manufacture. Solid sleeves for pipe 12 inches or smaller shall 
be a minimum of 12 inches long. Solid sleeves for pipe larger than 12 inches shall be a 
minimum of 15 inches long. All bolts shall be stainless steel. 

c. Main Line Joints: The size, joint type, and pressure rating shall be as shown on the Plans. 
Where not otherwise shown, push-on joints shall be used. Pressure ratings shall be 250 psi 
or more. 

d. Prohibited Fittings and Glands: From time to time certain fittings and glands are 
prohibited from use in the City of Broken Arrow. A current list of prohibited items may be 
obtained from the Engineering Construction Department. 

621 WATER LINE - DUCTILE IRON PIPE, FITTINGS, AND JOINTS: 

621.01 DESCRIPTION: This specification covers ductile iron pipe, fittings, and joints pipe used in the 
water distribution system as main or distribution lines. 

621.02 CRITERIA:  

a. Pipe: Ductile iron shall conform to ASTM A536 with physical properties of 
Grade 60-42-10. The minimum standard thickness of each size pipe shall be in accordance 
with the manufacturers published recommendations based on trench conditions, backfill, 
loading and depth bury. These thicknesses are the minimum required. Greater thicknesses 
shall be furnished for special requirements as set out in the Construction Specifications or 
shown on the Plans. Ductile iron pipe shall conform to “American National Standard for 
Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds for Water and 
Other Liquids”, No. A 21.51 (AWWA C151). Pipe shall be furnished in 18-foot or 20-foot 
lengths, except that shorter lengths may be used as necessary at fittings and connections. 
Minimum pipe class for 4 inch pipe shall be Class 51. For pipe larger than 4 inch through 
12 inch pipe the minimum class shall be shall 50. All pipe over 12 inches shall be Class 51. 
Set screw retainer glands manufactured for ductile iron pipe, may be used to restrain pipe 
sections. 

b. Fittings: All fittings used for connections shall have mechanical joints, except when 
specifically designated on the plan, flanged joints shall be used. Fittings shall conform to the 
“American National Standard for Ductile-Iron Fittings, 2 inches through 48 inches”, for 
Water and Other Liquids, No. A 21.10 (AWWA C 153) and fittings14 inches and larger in 
size shall be case from ductile iron only. When Ductile Iron fittings are used they shall be 
Class 350 for 2 inches to 24 inches and Class 250 for 30 inches to 48 inches. Set screw 
retainer glands manufactured for ductile iron pipe, may be used to restrain fittings. All glands 
used for fittings shall be approved for that fitting and shall be of similar manufacture. Solid 
sleeves for pipe 12 inches or smaller shall be a minimum of 12 inches long. Solid sleeves for 
pipe larger than 12 inches shall be a minimum of 15 inches long. All bolts shall be 
fluoropolymer coated. 

c. Coatings and Linings: All pipe and fitting shall have cement-mortar lining with a 
bituminous seal coat in accordance with the “American National Standard for Cement-
Mortar Lining for Ductile-Iron Pipe and Fittings for Water”, No. A 21.4 (AWWA C104). 
The outside of pipe and fittings shall be coated with a standard bituminous coal-tar or asphalt 
base coating. 

d. Prohibited Fittings and Glands: From time to time certain fittings and glands are 
prohibited from use in the City of Broken Arrow. A current list of prohibited items may be 
obtained from the Engineering Construction Department. 
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622 WATER LINE - PRESTRESSED CONCRETE PIPE, FITTINGS, AND JOINTS: 

622.01 DESCRIPTION: This specification covers prestressed concrete pipe, fittings, and joints used in 
the water distribution system as distribution lines. 

622.02 CRITERIA: 

a. Pipe: Prestressed concrete pipe and fittings shall conform to and be tested in accordance 
with the AWWA Standard for Reinforced Concrete Water Pipe Steel Cylinder Type, 
Prestressed, AWWA C301. All pipe shall be manufactured by an established manufacturer 
who has had at least 3 years’ experience in successfully building this type of pipe. Each 
length of straight pipe shall be plainly marked to indicate where the head for each pipe is 
designed and to indicate where the pipe will be used by reference to the layout drawings. 

b. Fittings: All specials and fittings shall be either of Type A or Type B and must be built to 
the details furnished by the manufacturer and approved by the Engineer. Each special shall 
be plainly marked to indicate where the head for each special is designed and to indicate 
where the pipe will be used by reference to the layout drawings. 

c. Joints: Reinforced concrete pipe and fittings for water lines shall be jointed according to 
AWWA Standard for Reinforced Concrete Water Pipe Steel Cylinder Type, Prestressed, 
AWWA C301. 

623 WATER LINE - SERVICE LINE AND FITTINGS: 

623.01 DESCRIPTION: This specification covers lines and fittings that are used from the tap to the water 
meter. 

623.02 CRITERIA: 

a. Copper Line: Copper service pipe shall be a seamless copper tubing cold drawn to size. It 
shall be Type K soft annealed and shall meet the requirements of ASTM B88. 

b. Crosslinked Polyethene Pipe: Crosslinked Polyethene (PEX-A) service line shall be 
Uponor Aqua PEX or Rehau MUNICIPEX meeting requirements of 3306 designations 
according to ASTM F876. 
1. 3/4 inch meters shall be supplied by a single 1-inch PEX line. 

a) Service taps shall match the line nominal diameter. 
2. 1 inch meters shall be supplied by a single 1-1/2-inch PEX line. 

a) Service taps shall match the line nominal diameter. 
c. Conduit: All long services shall be placed in schedule 40 PVC with sealed ends. 
d. Fittings: All fittings shall be of cast brass or bronze and shall be finished in a thoroughly 

workmanlike manner. They shall be sound, clean, free from blow holes, porous places, 
cracks, or any other defects affecting their strength or appearance, which would indicate 
inferior quality of metal. All moving parts shall be accurately fitted up so as to work smooth 
and freely, without binding. They shall be of standard type commonly used and shall be the 
product of a recognized manufacturer of such fittings. Each casting shall bear the name or 
trademark of the manufacturer, permanently cast in the metal. Connectors shall be flare or 
compression type. 

624 WATER LINE TAPS: 

624.01 DESCRIPTION: This specification covers taps on all main and distribution water lines. 
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624.02 CRITERIA: 

a. Service Line Taps (PVC and Ductile Iron Lines): Service line taps shall have a solid brass 
body, brass straps, brass bolts, and brass nuts. The gaskets shall be tight sealing and resistant 
acids, alkalis, and water. Saddles shall be of the two strap design and shall have a pressure 
rating equal to or greater than the pressure rating of the pipe. The saddles shall be Ford 202b 
brass service saddles or equal. 

b. Main Line Taps (PVC and Ductile Iron Lines): Tapping sleeves shall have a stainless 
steel body and stainless steel bolts and nuts. Tapping sleeves shall be full circle gasketed 
through 12-inch diameter, with flanged joint at the valve connection. Tapping sleeves shall 
conform to and be tested in accordance with the American Standard for Cast Iron Fittings, 
2 inch through 48 inch for Water and Other Liquids, AWWA C100. Pressure rating shall be 
250 psi. Sleeves shall be Ford FAST style or equal. Tapping valves shall be of the same 
construction as specified for gate valves with seat opening larger than nominal size to permit 
full diameter cuts. Inlet ends are to be flanged to attach to the tapping sleeves. Outlet ends 
are to be mechanical joint. Tapping valves shall be Mueller or equal. Direct taps shall not be 
used. 

c. Prestressed Concrete Pipe Taps: The tap used shall conform to the pipe manufactures 
recommendations. Tapping sleeves shall have a flanged joint at the valve connection. 
Tapping sleeves shall conform to and be tested in accordance with the American Standard 
for Cast Iron Fittings, 2 inch through 48 inch for Water and Other Liquids, AWWA C100. 
Pressure rating shall be 250 psi. Tapping valves shall be of the same construction as specified 
for gate valves with seat opening larger than nominal size to permit full diameter cuts. Inlet 
ends are to be flanged to attach to the tapping sleeves. Outlet ends are to be mechanical joint. 
Tapping valves shall be Mueller or equal. Direct taps shall not be used. 

625 WATER LINE - VALVES: 

625.01 DESCRIPTION: This specification covers all valves used in the water distribution system. 

625.02 CRITERIA: 

a. Resilient Seated Gate Valve: Valves shall conform to AWWA C509, Standard for Resilient 
Seated Gate Valve. Wedge shall be constructed of ductile iron, fully encapsulated in 
synthetic rubber except for guide and wedge nut areas. Wedge rubber shall be molded in 
place and bonded to the ductile iron portion, and shall not be mechanically attached with 
screws, rivets or similar fasteners. Wedge shall seat against surfaces arranged symmetrically 
about the centerline of the operating stem, so that seating is equally effective regardless of 
direction of pressure unbalance across the wedge. All seating surfaces in body shall be 
inclined to the vertical at a minimum angle of 32 degrees (when stem is in a vertical position) 
to eliminate abrasive wear of rubber sealing surfaces. Stem shall be sealed by at least two O-
rings; all stem seals shall be replaceable with valve wide while open and subjected to full 
rate pressure. Waterway shall be smooth and have no depressions or cavities in seat area 
where foreign material can lodge and present closure or sealing. Valve body and bonnet shall 
be epoxy coated, inside and out. All exterior/exposed bolts shall be made of stainless steel. 
All valves shall be manufactured by AVK, American Flow Control, East Jordan, Clow, 
Mueller, or Kennedy. 

b. Butterfly Valves: Butterfly valves shall be of the tight closing, rubber-seat type, with rubber 
seats which are securely fastened to the valve body. No metal-to-metal seating surfaces will 
be permitted. Valves shall be bubble-tight at rated pressures and shall be satisfactory for 
applications involving valve operation after long periods of inactivity. Valve discs shall 
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rotate 90 degrees from full open position to the tight-shut position. Valves 24 inch and larger 
shall be capable of providing bubble-tight shutoff with disc up to plus one-quarter inch off 
dead center position. Valves shall meet the full requirements of AWWA C504-74, 
Class 150B. The valve bodies shall be mechanical joint end or flanged valves as shown on 
the Plans. Valve bodies shall be constructed of cast iron, ASTM A126, Class B. Flange 
drilling shall be in accordance with ANSI B16.1 Standard for cast iron flanges. Two 
trunnions for shaft bearings shall be integral with each valve body. Body thickness shall be 
strictly in accordance with AWWA C504-74. Valve discs shall be constructed of cast iron 
or ductile iron with stainless steel seating edge. Discs shall be secured to shafts by stainless 
steel pins sized to transmit torques required and withstand stresses imposed under specified 
operating conditions. Shafts of all valves shall be turned, ground and polished. Valve shafts 
shall be constructed of 18-8 Type 304 Stainless steel. Shaft diameters must meet minimum 
requirements established by AWWA C504-74, Class 150B. Valve seats shall be of a 
synthetic rubber compound. Valve seats shall be field adjustable and replaceable without 
dismantling operator, disc, or shaft, and without removing the valve from the line. Seats shall 
be retained in the valve body by mechanical means without retaining rings, segments, screws 
or hardware of any kind in the flow stream. Seats shall be continuous throughout 360 degrees 
and shall have a plurality of grooves mating with a spherically shaped stainless steel disc 
edge seating surface. Seats attached to the valve disc are not acceptable. Valve bearings shall 
be fitted with sleeve type bearings. Bearings shall be corrosion resistant and self-lubricating. 
Bearing load shall not exceed one-fifth of the compressive strength of the bearing or shaft 
material. Placing shall be self adjusting chevron type. Valve operators shall conform to the 
operating requirements of AWWA C504-74 and shall be designed to hold the valve in any 
intermediate position between full open fully closed without creeping or fluttering. The 
buried nut manual operator shall be of the traveling nut, self-locking type and shall be 
equipped with mechanical stop limiting devices to prevent over-travel of the disc in the 
closed or open positions. Operator components shall withstand an input torque or 450 ft/lbs 
at extreme operator positions without damage. The manufacturer shall have manufactured 
tight-closing, rubber seat butterfly valves for a period of at least five years. All valves shall 
be manufactured by the Henry Pratt Company, Crispin, Kennedy, Mueller or approved equal. 

c. Air Relief Valves: Air relief valves shall be heavy-duty combination air release and vacuum 
type for 300 psi water working pressure, testing to 300 psi, two inch in size. Body, cover, 
and baffle shall be cast iron. All internal parts to be either highest quality stainless steel or 
bronze, the inside of the valve coated with rust inhibitor. Only the following makes or 
approved equal will be permitted: ARI, Apco No. 245C, Crispin, Val-Matic. 

d. Check Valves: Check valves 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 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, or flanged). Only the following 
makes or approved equal will be permitted: Crane, Darling, Ludlow-Rensselaer, M & H 
Mueller, AP Smith. 

e. Ball Valves: Ball valves shall be: double-seated with natural or synthetic rubber, bronze or 
monel metal seats; designed for 150 psi working pressure; flanged end; O-ring rotor bearing 
seals; constructed of high tensile strength cast iron; equipped with totally enclosed manual 
operators, with open-closed indicator and hand wheel with standard size square wrench nut 
for one man operation and 150 psi unbalance across the valve. Valves shall be tested by and 
shall withstand without leak, a hydrostatic pressure of; (1) 250 psi on the valve body with 
the rotor in the open position; and (2) 150 psi on each side of the valve with the opposite side 
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upon to atmosphere. Four copies of the test results and manufacturer’s drawings shall be 
submitted for approval prior to delivery of the valve. Only the following makes or approved 
equal will be permitted: Allis-Chalmers, Henry Pratt or Willamette Iron and Steel. 

f. Valve Operators: Valves, operator housing, supports and connections shall have provisions 
for four-bolt mounting. Operators shall be equipped with a 2-inch-square operating nut and 
shall be fully grease packed and gasketed for buried service. Operators shall have a link-
lever arrangement providing for characterized closure of the valve. Valves shall close with 
a clockwise rotation of the nut. Operators shall be of the Pratt MDT type or approved equal 
and matching valve manufacturer if available. 

g. Valve Painting: All surfaces of the valve shall be clean, dry and free from grease before 
painting. The valve interior and exterior surfaces except for seating shall be evenly coated 
with asphalt varnish or epoxy paint in accordance with Federal Specifications TT-V-51 and 
AWWA C504-74. Hydrostatic and leakage tests shall be conducted in strict accordance with 
AWWA C504-74, Section 12. 

626 FIRE HYDRANTS AND EXTENSIONS: 

626.01 DESCRIPTION: This specification covers all fire hydrants and extensions used in the water 
distribution system. 

626.02 CRITERIA: 

a. Characteristics: Fire hydrants shall be dry-top traffic model designs conforming to 
AWWA C-502 - Standard for Dry Barrel Fire Hydrants with the following selective and 
design specifications: 

1. Working Pressure: Minimum 250 psi. 
2. Size of Valve Opening: Minimum 4-1/2 inch. 
3. Direction to Turn to Open: Left (counterclockwise). 
4. Size and Shape of Operating Nuts: 1-1/2-inch Pentagon. 
5. Size and Shape of Nozzle Cap Nuts: 1-1/2-inch Pentagon. 
6. Pumper Nozzle Threading: National Standard. 
7. Hose Nozzle Threading: National Standard. 
8. Number and Size of Hose Connections: 2-2 inch; 1-4 inch. 
9. Nozzle Attachment to Barrel: Threaded or lug locked. 
10. Upper Valve Plat Material: Bronze. 
11. Seat Ring Material: Bronze. 
12. Seat Ring Thread: Bronze to Bronze. 
13. Bonnet Lubrication Point: Externally accessible. 
14. Bonnet Weather Cap: Required. 
15. Color Above Ground: Red enamel. 
16. Minimum Bury Depth: 3 feet. 
17. Size and Type of Inlet Connection: 6-inch mechanical joint. 

b. Grease hydrants shall be maintained with a calcium soap-based food grade grease. 
c. All hydrants shall be dry top design in which the operating stem threads and the bearing 

systems are sealed from the waterway and from external elements by O-rings. Lubrication 
shall occur each time the hydrants are operated. Only the following hydrants will be 
permitted: 
1. American Flow Control; Darling Mark 73-5*. 
2. East Jordan; Water Master 4.5CD350 3-way Nozzle*. 
3. Mueller; Super Centurion A421. 
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4. Clow; 4-1/2 inch Medallion F2545. 
d. Painting: Hydrants shall be provided with red machinery enamel as manufactured by 

Glidden, DuPont or equal. 

627 DIG THROUGH LOCATOR TAPE: Shall be a foil tape colored blue with “Water Line Buried” printed 
on the tape. It shall be Terra Tape Sentry Line 620 or approved equal. 

650 SANITARY SEWER - PVC PIPE, FITTINGS, AND JOINTS: 

650.01 DESCRIPTION: This specification covers all PVC pipe used in the sanitary sewer collection 
system as both gravity sewers and force mains. 

650.02 CRITERIA: 

a. Gravity Sewers: 
1. Pipe: Polyvinyl Chloride Pipe (PVC) shall conform to ASTM D3034-73, SDR 35. 

The material used in the pipe shall be virgin PVC material, except that scrap material 
from the manufacturing process may be reused. The wall thickness of the pipe shall 
be a side-to-diameter ratio of not more than 35. All pipe shall be suitable for use as a 
gravity sewer. Provisions must be made for contraction and expansion of each joint 
with a rubber ring. The bell shall consist of an integral wall section with a solid cross-
section rubber ring, factory assembled, securely locked into place to prevent 
displacement and shall conform to ASTM D1869. The standard length of PVC pipe 
shall be 20 feet. Joint length may be reduced to 13 feet when construction conditions 
require the use of a trench box. The pipe stiffness shall be determined in accordance 
with the ASTM D2412 and the minimum pipe stiffness at 5 percent deflection shall 
be 46 for all sizes when tested in accordance with ASTM Designation. The Contractor 
shall furnish an affidavit from the pipe manufacturer that all delivered materials 
comply with the requirements of the Specifications. 

2. Fittings: All fittings shall meet applicable pipe specifications and shall have bell 
and/or spigot configuration identical to that of the pipe. 

3. Joints: All pipe shall have integral bell with a rubber gasket to form a water-tight joint. 
4. Joint Length: Unless authorized in writing, by the City, full joints shall be 20 feet in 

length. Joint length may be reduced to 13 feet when construction conditions require 
the use of a trench box. 

b. Force Mains: 
1. Pipe: Polyvinyl chloride (PVC) pipe shall conform to the provisions of AWWA C900 

AWWA Standard for PVC Pressure pipe 4 inches through 12 inches for water and 
shall conform to requirements set forth herein. The size, OD base, pressure class, and 
type of joint shall be as shown on the Plans. Where not shown otherwise, the pipe 
shall have ductile iron pipe equivalent OD, elastomeric gasket bell joints, and 
dimension ratio (DR) of 18. PVC pipe shall be marked to show that it has been 
approved by Underwriters Lab., Inc. The Contractor shall furnish an affidavit from 
the pipe manufacturer that all delivered materials comply with the requirements of the 
Specifications. 

2. Fittings: All fittings used for connections shall have mechanical joints, except when 
specifically designated on the Plans, flanged joints shall be used. Fittings shall 
conform to the “American National Standard for Gray Iron and Ductile Iron Fittings, 
4 inch through 48 inch, for Water and Other Liquids”, No. A21.10 (AWWA C153) as 
latest revised, for 250 psi pressure ratings for gray iron, except that fittings 14 inches 
and larger in size shall be ductile iron only. When Ductile Iron fittings are used they 
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shall be Class 350. All fittings shall have cement-mortar lining with a bituminous seal 
coat in accordance with the “American National Standard for Cement-Mortar Lining 
for Cast Iron and Ductile Iron Pipe and Fittings for Water,” No. A21.4 
(AWWA C104). The outside of pipe and fittings shall be coated with a standard 
bituminous coal tar or asphalt base coating. 

3. Joints: The size, joint type, and pressure rating and type of iron shall be as shown on 
the Plans. Where not otherwise shown, push-on joints shall be used. Pressure ratings 
shall be 250 psi or more, and the iron may be either gray iron or ductile iron. 

4. Joint Length: Unless authorized in writing, by the City, full joints shall be 20 feet in 
length. Joint length may be reduced to 13 feet when construction conditions require 
the use of a trench box. 

651 SANITARY SEWER - DUCTILE IRON PIPE, FITTINGS, AND JOINTS: 

651.01 DESCRIPTION: This specification covers all ductile iron pipe used in the sanitary sewer 
collection system as aerial crossings or force main crossings. This material may be used for very 
limited applications and requires written approval of the Engineering and Construction Department 
Director. 

651.02 CRITERIA: 

a. Pipe: Ductile iron shall conform to ASTM A536 with physical properties of Grade 60-42-
10. The minimum standard thickness of each size pipe shall be in accordance with the 
manufacturers published recommendations based on trench conditions, backfill, loading and 
depth bury. These thicknesses are the minimum required. Greater thicknesses shall be 
furnished for special requirements as set out in the Construction Specifications or shown on 
the Plans. Ductile iron pipe shall conform to “American National Standard for Ductile-Iron 
Pipe, Centrifugally Cast in Metal Molds or Sand-Lined Molds for Water and Other Liquids”, 
No. A21.51 (AWWA C151). Pipe shall be furnished in 18-foot or 20-foot lengths, except 
that shorter lengths may be used as necessary at fittings and connections. 

b. Fittings: All fittings used for connections shall have either mechanical joints or bell and 
spigot joints, except, when specifically designated on the plan, flanged joints shall be used. 
Fittings shall conform to the “American National Standard for Ductile-Iron Fittings, 2 inches 
through 48 inches”, for Water and Other Liquids; No. A 21.10 (AWWA C110) and fittings 
14 inches and larger in size shall be case from ductile iron only. When Ductile Iron fittings 
are used they shall be Class 350. 

c. Joints: All pipe shall be furnished with a mechanical joint conforming to the “American 
Pressure Pipe and Fitting”, No. A21.11 (AWWA C111). 

d. Coatings and Linings: All pipe and fittings shall have calcium aluminate mortar lining with 
a bituminous seal coat in accordance with the “American National Standard for Cement-
Mortar Lining for Ductile-Iron Pipe and Fittings for Water”, No. A21.4 (AWWA C104). 
The outside of pipe and fittings shall be coated with a standard bituminous coal-tar or asphalt 
base coating. 

652 SANITARY SEWER - REINFORCED CONCRETE PIPE, FITTINGS, AND JOINTS: 

652.01 DESCRIPTION: This specification covers all reinforced concrete pipe used in the sanitary sewer 
collection system. 
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652.02 CRITERIA: 

a. Pipe and Fittings: Reinforced concrete sewer pipe shall conform to and be tested in 
accordance with the specifications of the ASTM C76, for “Reinforced Concrete Culvert, 
Storm Drain, and Sewer Pipe”, of the class as shown on the Drawings. No lengths of pipe 
shall be less than 8 feet. All concrete pipe shall be coated inside with two coats (minimum 
of 30 mils total) of a coal tar epoxy, Koppers Bitumastic 300M, High Build or Tnemec Hi-
Build Tneme-Tar, or equal, in accordance with manufacture’s recommended application 
methods. 

b. Joints: Joints shall be Bureau of Reclamation R4 bell and spigot. Gaskets shall be neoprene 
or polysprene seal type as specified by the Design Engineer. 

653 SANITARY SEWER - TAPS: 

653.01 DESCRIPTION: This specification covers all taps on pipes used in the sanitary sewer collection 
system. 

653.02 CRITERIA: 

a. All service connections to PVC sewers shall be with PVC saddles placed in accordance with 
manufacturer’s recommendations. Connections shall be epoxied and bound in place with 
suitable straps. The pipe material and fittings shall be similar and equal to John-Mansville 
PVC Gravity Sewer Pipe and Fittings, TRX-11. The alternative tapping system shall be 
inserta-tees or approved equal. Inserta-tees shall be for the type of pipe being tapped and 
installed in accordance with the manufacture’s recommendations. 

654 SANITARY SEWER - VALVES: 

654.01 DESCRIPTION: This specification covers all valves used in the sanitary sewer collection system. 

654.02 CRITERIA: All valves must be suitable for use in a sanitary sewer environment and must meet 
the following requirements: 

a. Resilient Seated Gate Valve: Valves shall conform to AWWA C509, Standard for Resilient 
Seated Gate Valve. Wedge shall be constructed of ductile iron, fully encapsulated in 
synthetic rubber except for guide and wedge nut areas. Wedge rubber shall be molded in 
place and bonded to the ductile iron portion, and shall not be mechanically attached with 
screws, rivets or similar fasteners. Wedge shall seat against surfaces arranged symmetrically 
about the centerline of the operating stem, so that seating is equally effective regardless of 
direction of pressure unbalance across the wedge. All seating surfaces in body shall be 
inclined to the vertical at a minimum angle of 32 degrees (when stem is in a vertical position) 
to eliminate abrasive wear of rubber sealing surfaces. Stem shall be sealed by at least two O-
rings; all stem seals shall be replaceable with valve wide while open and subjected to full 
rate pressure. Waterway shall be smooth and have no depressions or cavities in seat area 
where foreign material can lodge and present closure or sealing. Valve body and bonnet shall 
be epoxy coated, inside and out. All exterior/exposed bolts shall be made of stainless steel. 
All valves shall be manufactured by AVK, American Flow Control, East Jordan, Clow, 
Mueller, or Kennedy. 

b. Resilient Seated Eccentric Plug Valve: Plug valves shall conform to AWWA C517, 
Standard for Resilient Seated Cast-Iron Eccentric Plug Valves. Plug valves shall be of the 
tight-closing resilient-faced plug type and shall be of eccentric construction such that the 
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opening movement of the closing member (plug) results in the closing member rising off the 
body seat contact. Port areas shall be equal to at least 80 percent of the nominal size pipe 
area. Valves inside structures shall be flanged. Buried plug valves shall be mechanical joint. 
Valves shall be drop tight at rated pressure of 150 psi and shall be satisfactory for 
applications involving throttling service and/or frequent operation. During normal 
open/close operation, the valve closing member (plug) shall rotate approximately 90 degrees 
from the full-open position to the tight shut position. Valve bodies shall be constructed of 
cast iron. the valve body shall be fitted with a bolted bonnet or cover that permits visual 
examination of the packing without removing operator. The lower trunnion shall be cast 
integral with the valve body. The valve plug shall be constructed of cast iron. The plug shall 
have a cylindrical seat surface which is eccentrically off set from the center of the plug shafts. 
The plug shafts shall be integral. The plug shall have a synthetic rubber bonded to all surfaces 
except shafts and thrust bearing surface. Valve body seats shall be constructed of a welded-
in overlay of not less than 90 percent pure nickel on all body seat surfaces in contact with 
the plug face. Valves shall be fitted with sleeve type bearings. Bearings shall be corrosion 
resistant and constructed of Teflon fiber. Thrust bearings shall be provided at the top and 
bottom faced surfaces of the plug. Thrust bearings shall be woven Teflon fiber. All 
exterior/exposed bolts shall be made of stainless steel. All valves shall be manufactured by 
AVK, American Flow Control, East Jordan, Clow, Mueller, or Kennedy. 
1. Plug Valve Operators: Manual valves shall have lever or worm gear actuators with 

handwheels, chainwheels, tee wrenches, extension stems, floorstands, etc., as shown 
on the Plans. Lever actuators shall be furnished for valves 8 inches or smaller where 
the maximum shutoff pressure is 25 psi or less as indicated on the Plans. Worm gear 
actuators shall be furnished for all valves 4 inches or larger where the maximum 
reverse shutoff pressure is greater than 25 psi as indicated on the Plans. Worm gear 
actuators shall be sized for pressure as indicated on the Plans. All gearing shall be 
enclosed in a semi-steel housing and be suitable for running in a lubricant with seals 
provided on all shafts to prevent entry of dirt and water into the actuator. The actuator 
shaft and the quadrant shall be supported on permanently lubricated bronze bearings. 
Actuators shall clearly indicate valve position and an adjustable stop shall be provided 
to set closing torque. This adjustable stop shall be the only adjustment necessary to 
set the clearance between the valve plug and the seat while the valve is in line and 
under pressure. Handwheel and chainwheel sizes for worm gear actuators shall be no 
smaller than 6-inch diameter and no larger than twice the diameter of the actuator’s 
gear sector. All exposed nuts, bolts, and washers shall be zinc plated. 

2. Buried Service: Valves and gear actuators for buried or submerged service shall have 
seals on all shafts and gaskets on the valve and actuator covers to prevent the entry of 
water. Actuator mounting brackets for buried or submerged service shall be totally 
enclosed and shall have gasket seals. All exposed nuts, bolts, springs, and washers 
shall be stainless steel. 

c. Air Relief Valves: Air relief valves shall be heavy-duty combination air release and vacuum 
type for 300 psi water working pressure, testing to 300 psi, 2-inch in size. Body, cover, and 
baffle shall be cast iron. All internal parts to be either highest quality stainless steel or bronze, 
the inside of the valve coated with rust inhibitor. Only the following makes or approved 
equal will be permitted: ARI Flow control, APCO, and Val-Matic. 

d. Check Valves: Check valves 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 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 
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fit the pipe or fitting to which attached (push-on, mechanical, or flanged). Only the following 
makes or approved equal will be permitted: Crane, Darling, Ludlow-Rensselaer, M & H 
Mueller, AP Smith. 

e. Ball Valves: Ball valves shall be: double-seated with natural or synthetic rubber, bronze or 
monel metal seats; designed for 150 psi working pressure; flanged end; O-ring rotor bearing 
seals; constructed of high tensile strength cast iron; equipped with totally enclosed manual 
operators, with open-closed indicator and hand wheel with standard size square wrench nut 
for one man operation and 150 psi unbalance across the valve. Valves shall be tested by and 
shall withstand without leak, a hydrostatic pressure of; (1) 250 psi on the valve body with 
the rotor in the open position; and (2) 150 psi on each side of the valve with the opposite side 
open to atmosphere. Four copies of the test results and manufacturer’s drawings shall be 
submitted for approval prior to delivery of the valve. Only the following makes or approved 
equal will be permitted: Allis-Chambers, Henry Pratt or Willamette Iron and Steel. 

f. Valve Operators: Valves, operator housing, supports and connections shall have provisions 
for four-bolt mounting. Operators shall be equipped with a 2 inch square operating nut and 
shall be fully grease packed and gasketed for buried service. Operators shall have a link-
lever arrangement providing for characterized closure of the valve. Valves shall close with 
a clockwise rotation of the nut. Operators shall be of the Pratt MDT type or approved equal 
and matching valve manufacturer if available. 

g. Valve Painting: All surfaces of the valve shall be clean, dry and free from grease before 
painting. The valve interior and exterior surfaces except for seating shall be evenly coated 
with asphalt varnish or epoxy paint in accordance with Federal Specifications TT-V-51 and 
AWWA C504-74. Hydrostatic and leakage tests shall be conducted in strict accordance with 
AWWA C504-74, Section 12. 

655 SANITARY SEWER - MANHOLES: 

655.01 DESCRIPTION: This specification covers all manholes used in the sanitary sewer collection 
system, except for manholes used for valves. 

655.02 CRITERIA: 

a. Castings: Castings for manholes shall conform to and be tested in accordance with the 
specifications for Gray Cast Iron ASTM A48, Class 35b. Castings shall conform to 
dimensions shown on the Standard Drawing, shall be bodily filleted at angles and the arises 
shall be sharp and perfect, true to form and thickness. Frames or covers that are to be located 
in traveled ways or in any location subject to vehicular traffic shall have all bearing surface 
machined so that fitting parts will not rattle or rock under traffic and the covers shall fit 
frames without wedging. Covers shall carry the legend “Broken Arrow Sewer” in 1-inch 
letters minimum. Manhole frame and cover shall be as shown on Standard Drawing SS09 
and SS09a. The ring and lid shall be connected to the manhole with a non-shrink grout and 
asphaltic mastic shall be placed on the interior joint. 

b. Precast Sections: Precast manhole sections to include bases shall conform to and be tested 
in accordance with the specifications for Precast Reinforced Concrete Manhole Risers and 
Tops, ASTM C478. The sides shall have a minimum thickness of 5 inches and a maximum 
thickness of 8 inches. The minimum interior diameter shall be 4 feet. The precast manholes 
shall be as shown in Standard Drawing SS08. Cast Iron steps shall be placed in the manhole 
beginning 15 inches above the invert and 15 inches on center to within 18 inches of the top 
of the manhole. Steps shall be as shown on Standard Drawing SS11. The joints and lifting 
holes shall be grouted inside and outside with a non-shrink grout. The exterior of all joints 
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and lifting holes shall be covered with asphaltic mastic, as specified in Section 658, for a 
distance of 4 inches past the grouted area in all directions. 

c. Elevation Adjustment Rings: Shall be fabricated of 3,000 psi concrete in thicknesses of 
2 inches to 4 inches. Solid polypropylene adjustment rings are acceptable in all thickness 
dimensions supplied by the manufacturer and installed per manufacturer specifications. 
Hollow core high density polyethene will not be permitted. Rings shall be fabricated and 
installed as shown on Standard Drawings SS07 and SS08. 

d. Brick Manholes: Brick manholes may only be used for sanitary sewer with the written 
approval of the Engineering and Construction Department Director. These manholes will be 
coated on the exterior with an approved asphaltic coating as specified in Section 658. All 
other requirements for precast manholes will be met. 

e. Cast in Place Manholes: Shall conform to the requirements in Standard Drawing SS07. 
f. Coatings: Concrete manholes that have gravity lines larger than 12 inches or are on the 

receiving end of a force main shall have an interior epoxy coating consisting of 100 percent 
solids such as Raven 405 or approved equal. 

g. Fiberglass Manholes: Fiberglass sanitary sewer manholes are acceptable for use in the 
collections system for any manholes required to be 5-feet in diameter or larger. Shall be 
manufactured such that all stub-outs shall be factory installed. Manholes shall have concrete 
foundations and anti-floatation rings. Full design drawings and calculations shall be provided 
prior to fabrication. 

656 SANITARY SEWER - LAMPHOLE CASTINGS: 

656.01 DESCRIPTION: This specification covers all lamphole castings used in the sanitary sewer 
collection system. 

656.02 CRITERIA: Castings for lampholes shall conform to and be tested in accordance with the 
specifications for Gray Cast Iron ASTM A48, Class 35b. Castings shall conform to dimensions 
shown on the Standard Drawing, shall be bodily filleted at angles and the arises shall be sharp and 
perfect, true to form and thickness. Frames or covers that are to be located in traveled ways or in 
any location subject to vehicular traffic shall have all bearing surface machined so that fitting parts 
will not rattle or rock under traffic and the covers shall fit frames without wedging. All castings 
shall be thoroughly cleaned and given two coats of bituminous paint. Reference Standard 
Drawing SS10 for additional frame and cover specifications. 

657 DIG THROUGH LOCATOR TAPE: Shall be a foil tape colored green with “Sewer Line Buried” printed 
on the tape. It shall be Terra Tape Sentry Line 620 or approved equal. 

658  ASPHALTIC MASTIC: Shall be an asphaltic mastic coating compound such as BIDCO Sealants BIDCO; 
56 or approved equal. 

659 HIGH DENSITY POLYETHYLENE (HDPE) – SANITARY SEWER: 

659.01 DESCRIPTION: This specification covers all HDPE pipe used in the sanitary sewer collection 
system as force mains or as gravity only as allowed by the Director of Engineering and 
Construction. 

659.02 CRITERIA: 
a. Pipe: HDPE Pipe shall be manufactured from a PE4710 resin listed with the Plastic Pipe 

Institute (PPI) as TR-4. The resin material will meet the specifications of ASTM D3350 with 
a cell classification of PE:445574C. Pipe shall have a manufacturing standard of 
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ASTM F714. Pipe shall be ductile pipe size (DIPS) and the DR shown on the Plans and/or 
in the bid proposal. The pipe shall contain no recycled compounds except that generated in 
the manufacturer’s own plant from resin of the same specification from the same raw 
material. HDPE pipe shall be marked by manufacturer to show appropriate approvals and 
classifications. The Contractor shall furnish an affidavit from the pipe manufacturer that all 
delivered materials comply with the requirements of the Specifications. 

b. Butt Fusion Fittings: Fittings shall be PE4710 HDPE, Cell Classification of 445574C as 
determined by ASTM D3350. Butt Fusion Fittings shall have a manufacturing standard of 
ASTM D3261. Molded and fabricated fittings shall have the same pressure rating as the pipe 
unless otherwise specified on the plans. Fabricated fittings are to be manufactured using a 
Data Logger. Temperature, fusion pressure and a graphic representation of the fusion cycle 
shall be part of the quality control records. 

c. Electrofusion Fittings: Fittings shall be PE4710 HDPE, Cell Classification 445574C as 
determined by ASTM D3350. Electrofusion Fittings shall have a manufacturing standard of 
ASTM F1055. Fittings shall have the same pressure rating as the pipe unless otherwise 
specified on the Plans. 

d. Flanged and Mechanical Joint Adapters: Flanged and Mechanical Joint Adapters shall be 
PE 4710 HDPE, Cell Classification of 445574C as determined by ASTM D3350. Flanged 
and Mechanical Joint Adapters shall have a manufacturing standard of ASTM D3261. 
Fittings shall have the same pressure rating as the pipe unless otherwise specified on the 
Plans. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 700  
STANDARD CONSTRUCTION DETAILS 

THIS PAGE INTENTIONALLY LEFT BLANK 

*PLAN NOTES HAVE BEEN OMITTED AS PART OF THE 2024 REVISIONS 

END OF SECTION 





STORM SEWER PIPE BEDDING DETAIL
STANDARD DRAWING: STD ST 01

DRAWN BY: ZSS APPROVED:

LAST REVISION DATE:

TSRCHECKED BY: KDS DATE: 02/01/2024

NOTES:
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END VIEW

SIDE VIEW

STORM SEWER JOINT WRAPPING DETAIL

STD ST 02STANDARD DRAWING:

NOTE:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:

8/01/99
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HILLY CONDITIONS

CONCRETE STREET SECTION W/ CURB AND GUTTER
STD ST 03

RIGHT OF WAY GRADING

STREET SECTION

NORMAL CONDITIONS

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99

Roadway Arterial Commercial Industrial Residential

Item Primary Secondary Collector Minor Collector Minor Collector Major Minor
Pavement Width

7-Lane Section 85' NA NA NA NA NA NA NA NA

6-Lane Section 72' NA NA NA NA NA NA NA NA
5-Lane Section 61' 61' NA NA NA NA NA NA NA
4-Lane Section 48' 48' NA NA NA NA NA NA NA
3-Lane Section 37' 37' 41' 41' 41' 41' 41' 41' 41'
2-Lane Section 26' 26' 36' 30' 38' 32' 30' 26' 24'
Concrete

Min PCC Pavement Thickness 9" 9" 8" 7" 8" 7" 7" 6" 6"
Min Aggregate Base Thickness 8" 8" 8" 8" 8" 8" 6" 6" 6"
Min Subgrade Modification 8" 8" 8" 8" 8" 8" 8" 8" 8"



STREET SECTION

ASPHALT STREET SECTION W/ CURB AND GUTTER
STANDARD DRAWING: STD ST 04

HILLY CONDITIONS

RIGHT OF WAY GRADING

NORMAL CONDITIONS

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:

8/01/99

02/01/2024

Roadway Arterial Commercial Industrial Residential

Item Primary Secondary Collector Minor Collector Minor Collector Major Minor

Pavement Width
7-Lane Section 85' NA NA NA NA NA NA NA NA
6-Lane Section 72' NA NA NA NA NA NA NA NA
5-Lane Section 61' 61' NA NA NA NA NA NA NA
4-Lane Section 48' 48' NA NA NA NA NA NA NA
3-Lane Section 37' 37' 41' 41' 41' 41' 41' 41' 41'
2-Lane Section 26' 26' 36' 30' 38' 32' 30' 26' 24'
Asphalt

Min AC Wearing Course 2" 2" 2" 2" 2" 2" 2" 1 1/2" 1 1/2"

Min AC Base Thickness 8" 8" 7" 7" 7" 7" 7" 6" 6"
Min Aggregate Base Thickness 8" 8" 8" 8" 8" 8" 6" 6" 6"
Min Subgrade Modification 8" 8" 8" 8" 8" 8" 8" 8" 8"



8" MOUNTABLE CURB & GUTTER*

8" BARRIER CURB & GUTTER

STD ST 05

6" MOUNTABLE CURB & GUTTER*

6" BARRIER CURB & GUTTER

SIDEWALK ADJACENT TO CURB

CURB AND GUTTER DETAIL

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:

8/01/99

02/01/2024

NOTE:



SIDEWALK & WHEELCHAIR RAMP DETAIL
STANDARD DRAWING: STD ST 06

DRAWN BY: ZSS APPROVED:

LAST REVISION DATE:

TSRCHECKED BY:

08/01/1999

KDS DATE: 02/01/2024

NOTES:

 ACCESSIBILTY RAMP "A"

 ACCESSIBILTY RAMP "B"

 ACCESSIBILTY RAMP "C"

 ACCESSIBILTY RAMP "D"
CORNER RAMPS



STD ST 07

STREET PATCH DETAIL

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

08/01/1999

NOTES:

CONCRETE STREET

ASPHALT STREET



CROSS SECTION OF DRAINAGE
IMPROVEMENT TO EXISTING PAVEMENT

WITH DRAINAGE SYSTEM
CROSS SECTION OF NEW PAVEMENT

BASE DRAINAGE

STD ST 08STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

NOTES:



STD ST 09

BARRICADE DETAIL

STANDARD DRAWING:

LAST REVISION DATE:
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NOTES:



ASPHALTIC CONCRETE INTERSECTION LAYOUT

STD ST 10STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:

8/01/99
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NOTES:



CONCRETE STREET INTERSECTION LAYOUT

STD ST 11STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TRSCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

NOTES:



SAWED LONGITUDINAL JOINT

SAWED TRANSVERSE JOINT

STANDARD CONCRETE PAVEMENT JOINTS
STD ST 12

KEYWAY CONSTRUCTION JOINT

EXPANSION JOINT

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

NOTES:



DOWEL BAR ASSEMBLY DETAIL

STD ST 13

END VIEW

NOTES:

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999



WATER VALVE TO GRADE

MANHOLES, LAMPHOLES, AND
VALVE BOXES IN STREETS

SECTION "A"

IN ASPHALT

MANHOLE IN CONCRETE,
ADJUST TO GRADE

SECTION "A"

SECTION "A"

ADJUST TO GRADE
LAMPHOLE IN ASPHALT

STD ST 14

MANHOLE IN ASPHALT,
ADJUST TO GRADE

SECTION "A"

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

"A" "A" "A" "A"

"A" "A""A" "A"

NOTES:



CONCRETE STREET DRIVEWAY SECTION

ASPHALT STREET DRIVEWAY SECTION

RESIDENTIAL CONCRETE DRIVEWAY

SECTION AT GUTTER

STD ST 15STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TRSCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999



SECTION AT GUTTER

RESIDENTIAL ASPHALT DRIVEWAY

CONCRETE STREET DRIVEWAY SECTION

STD ST 16STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

SECTION AT GUTTER
ASPHALT STREETCONCRETE STREET

ASPHALT STREET DRIVEWAY SECTION



SEE ST 16 FOR RESIDENTIAL ASPHALT 

STD ST 17

DRIVEWAY TO ASPHALT STREET

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999
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DRIVEWAY SECTION

RESIDENTIAL DRIVEWAY ON
STREET WITHOUT CURB

STD ST 18STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999



STD ST 19

COMMERCIAL DRIVEWAY

RAMP TYPE DRIVE

REGULAR DRIVE

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999



STREET WITHOUT CURB
COMMERCIAL DRIVEWAY ON

STD ST 20STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

DRIVEWAY SECTION



STD ST 21

TEMPORARY TURN-AROUND

NOTE:

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024
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CONCRETE LINED CHANNEL

STD ST 22STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

NOTES:



HIGH PRESSURE PIPELINE MARKER
STD ST 23

MARKER PLACEMENT

MARKER DETAIL

FOR INFORMATION

CALL
WITHIN 500 FEET
PIPELINE

UNDERGROUND
HIGH PRESSURE

CAUTION

NOTES:

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

1-800-458-4251



RIGHT ANGEL CROSSING

TYP. STREET, DRIVEWAY,

TYPICAL STREET WITH DIAGONAL CROSSING

STANDARD DETAIL FOR PAVEMENT CUTS

OR SIDEWALK WITH

STD ST 24

SIDEWALK W/ DIAGONAL
TYP. DRIVEWAY OR

CROSSING

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

NOTES:



FRAME SECTION

COVER SECTION

RING IS REVERSIBLE
CAN BE INSTALLED AS A

BOTTOM FLANGE UNIT

PLAN VIEW

SHADED AREA TO
BE RECESSED 1/16"

CHECKERED DESIGN DETAIL

NOTES:
1. FURNISHED WITH MACHINED HORIZONTAL
BEARING SURFACE

2. BACKSIDE OF COVER READS: MADE IN USA,
JULIAN HEAT DATE, & AASHITO A48 35B

3. BOTTOM REINFORCEMENT CONFIGURATION
MAY VARY ACCORDING TO MANUFACTURER.
HOWEVER, ALL LIDS AND FRAMES SHALL BE
MADE OF CAST GRAY IRON - ASTM A48, CLASS
35B

4. ALL LIDS AND FRAMES SHALL MEET THE
PROOF LOAD TEST AS SPECIFIED IN AASHTO
DESIGNATION M306-89, REPRESENTING A 2.5
SAFETY FACTOR OVER H-20 AND HS-20
LOADING.

THE GENERAL GRAPHIC LAYOUT SHALL BE REQUIRED
VARIANCE IN LAYOUT MAY BE APPLIED FOR FROM THE
 MANUFACTURER.

ALL OPEN GRATE LID CONFIGURATIONS SHALL BE
SUPPLIED IN SIMILAR RING AND LID MODEL SERIES AND
CITY DESIGNATION IS NOT REQUIRED ON THESE LIDS.

STD ST25

STORM SEWER MANHOLE RING & LID
STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

08/01/1999



STD ST26

SLOPEWALL WITH DISSIPATER DETAIL

SLOPEWALL

SECTION A-A

SECTION C-C

SECTION B-B

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/1999

NOTES:

"C"

"C"

"A" "A"

"B" "B"



STANDARD DRAWING: STD ST27

RECESSED CURB INLET DETAIL

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

2/11/2008

M
IN
.

1 OF 2

"A"

"A"



STANDARD DRAWING: STD ST27A

RECESSED CURB INLET DETAIL

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

2/11/2008

STEEL INLET FRAME NOTES

2 OF 2

NOTES:



BACKYARD PERIMETER UTILITY LOCATIONS
STD UL 01

BACK TO BACK 11' EASEMENT

SECTION "A"-"A"

17.5' PERIMETER EASEMENT

"A"

"A"

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99



INTERIOR STREETS

STREET UTILITY LOCATION
STD UL 02

ARTERIAL STREETS

STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024
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WATERLINE ROUTE AT CUL-DE-SAC

STD UL 03STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99
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DETAILS MOVED TO STD WL20
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WATER PIPE BEDDING DETAIL
STANDARD DRAWING: STD W 01

DRAWN BY: ZSS APPROVED:

LAST REVISION DATE:

TSRCHECKED BY: 02/01/2024KDS DATE:

8/01/99

NOTES:

DUCTILEP V C CONCRETE

NON-PAVED AREAS

IRON
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AIR RELIEF VALVE AND VAULT DETAIL

TOP VIEW
SIDE VIEW

STANDARD DRAWING: STD W 02

NOTES:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99



WATER VALVE VAULT FRAME AND LID DETAIL

STANDARD DRAWING:

WORB
KO RNE AR

STD W 03

WEIGHT

LAST REVISION DATE:

DRAWN BY: DDS KDSCHECKED BY: APPROVED: KDS DATE:
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NOTES:



LID

4" - 12" VALVE BOX DETAIL

VALVE BOX DETAIL

TOP

STANDARD DRAWING: STD W 04

BOTTOM

REQUIRED WEIGHTS

NOTES:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:

8/01/99

02/01/2024

MINIMUM



TOP OF LID

BOTTOM OF LID

SECTION "D"-"D"

VALVE VAULT LID

STANDARD DRAWING:

FRAME AND LID FOR VALVE VAULTS

VALVE VAULT FRAME

SECTION "A"-"A"

STD W 05

MIN. REQUIRED WEIGHT

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:

8/01/99

02/01/2024

"C"

LIFTING EYE DETAIL

SECTION "C"-"C" SECTION "E"-"E"

"E"

"E"

"C"

"A
"

"A
"

"D""D"



THRUST BLOCK LOCATION DETAILS

2" - 8" PIPE

STANDARD DRAWING:

LARGER

STD W 06

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99

VERTICAL SECTION



CONCRETE ENCASEMENT & CRADLES

TRENCH CONDITIONS
STANDARD DRAWING:

CROSS SECTION

CONCRETE ENCASEMENT
CONCRETE PER LF CONCRETE PER LF

CONCRETE CRADLE

LONGITUDINAL SECTION

STD W 07

CONCRETE PER LF
WATER TABLE CRADLE

NOTES:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:
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PLAN VIEW

COPPER WATER SERVICE STREET CROSSING DETAIL
STANDARD DRAWING: STD W 08

NOTES:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024
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PLAN VIEW

PEX WATER SERVICE STREET CROSSING DETAIL
STANDARD DRAWING: STD W 08A

NOTES:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

10/26/21



ASSEMBLY INCLUDES

FIRE HYDRANT ASSEMBLY DETAIL
STANDARD DRAWING:

TOP VIEW

SIDE VIEW

STD W 09

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

10/26/21

NOTE:

NOTE:



STANDARD DRAWING: STD W 10

RAILROAD & STREET CROSSING CONDUIT DETAIL

PIPE & STEEL
CASING SCHEDULE

PIPE
DIA. A DIA. B

CASING

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024
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3/4" METER SETTING
STANDARD DRAWING: STD W 11

LAST REVISION DATE:
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3/4" REX METER SETTING
STD W 11ASTANDARD DRAWING:

LAST REVISION DATE:
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STD W 12STANDARD DRAWING:
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1" METER SETTING



1" PEX METER SETTING
STD W 12ASTANDARD DRAWING:

LAST REVISION DATE:
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1 1/2" POSITIVE DISPLACEMENT METER SETTING
STANDARD DRAWING: STD W 13

LAST REVISION DATE:
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2" COMPOUND METER SETTING
STANDARD DRAWING: STD W 14

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99



2" POSITIVE DISPLACEMENT METER SETTING
STANDARD DRAWING: STD W 15

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024
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1 1/2" & 2" TURBINE METER SETTING
STANDARD DRAWING: STD W 16

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99



METER OR VALVE VAULT DETAIL
STANDARD DRAWING:

SECTION "B"-"B"

SECTION "A"-"A"

SECTION "C"-"C"

STD W 17

"A"

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99

NOTES:

NOTE:

"B""B"

"A"

"C"

"C"



BLOW OFF VALVE ASSEMBLY DETAIL

STANDARD DRAWING: STD W 18

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99

NOTES:



AERIAL/SHALLOW CREEK CROSSINGS 

STANDARD DRAWING: STD W 19

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

8/01/99

 FOR WATER LINES



WATERLINE ROUTE AT CUL-DE-SAC

STD W 20STANDARD DRAWING:

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

N/A



NOTES:

SANITARY SEWER PIPE BEDDING DETAIL

DRAWN BY: ZSS APPROVED:

LAST REVISION DATE:

STANDARD DRAWING:

TSRCHECKED BY:

STD SS 01

2/01/2012

KDS DATE: 02/01/2024

DUCTILEP V C CONCRETE

NON-PAVED AREAS

IRON
DUCTILEP V C CONCRETE
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(EXISTING SEWER)
SANITARY SEWER TAP DETAIL

STANDARD DRAWING: STD SS 02

LAST REVISION DATE: 2/01/2012

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

NOTES:



SANITARY SEWER RISER DETAIL
(NORMAL TRENCH LESS THAN 15' DEEP)

STANDARD DRAWING: STD SS 03

LAST REVISION DATE: 8/01/99

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024



STANDARD DRAWING:

(NARROW TRENCH LESS THAN 15' DEEP)
SANITARY SEWER TAP DETAIL

STD SS 03A

LAST REVISION DATE: 8/01/99

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

NOTES:



SANITARY SEWER RISER DETAIL

STD SS 04

OVER 15' DEEP (WIDE TRENCH)
STANDARD DRAWING:

LAST REVISION DATE: 8-01-99

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

NOTE:



SANITARY SEWER RISER DETAIL

STANDARD DRAWING:

OVER 15' DEEP (NARROW TRENCH)
STD SS 05

LAST REVISION DATE: 8-01-99

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

NOTE:



TYPE B MANHOLE

TYPE A MANHOLE

PIPE CONNECTOR DETAILS
SANITARY SEWER MANHOLE

PRECAST

A

A

INSTALLED IN THE FIELD

SECTION B-B

STANDARD DRAWING: STD SS 06

SECTION A-A

LAST REVISION DATE: 8/01/99

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE: 02/01/2024

B

B



STAGE CONSTRUCTION

STAGE CONSTRUCTION

STAGE CONSTRUCTION

CAST IN PLACE MANHOLE DETAIL
STANDARD DRAWING:

MONOLITHIC CONSTRUCTION
ALTERNATE 3

STD SS 07

ALTERNATE 2

ALTERNATE 1

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:

8/01/99

NOTES:

02/01/2024



FLAT TOP

CAST-IN-PLACE BASE

PRECAST MANHOLE

PRECAST MANHOLE DETAIL

STANDARD & DROP MANHOLE

PRECAST MANHOLE

STD SS 08STANDARD DRAWING:

TAPERED TOP

LAST REVISION DATE:

DRAWN BY: ZSS TSRCHECKED BY: APPROVED: KDS DATE:

8/01/99

02/01/2024
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SECTION 800 
VERTICAL CONSTRUCTION 

PART 1 GENERAL 

801 ADOPTION OF STANDARD SPECIFICATIONS/CODES: The City of Broken Arrow, Oklahoma, in 
Chapter 6 of the Code of Ordinances, has adopted the standards for vertical construction. 

802 CHANGES TO STANDARD SPECIFICATIONS/CODES: If there is a reference that requires 
clarification and it is not covered in the Special Provisions of the Contract, the Contract Administrator will 
provide the Contractor with a written clarification upon request. 

803 PROCEDURE FOR USING STANDARD SPECIFICATIONS/CODES IN CITY CONTRACTS: The 
person preparing the Contract will cite the appropriate code and supporting specification (if required). 
Normally citing the appropriate code is sufficient as the supporting specification requirements are cited in 
the codes. All citations will include sufficient information to ensure that the Contractor will understand the 
requirements. When pay items are not included in the supporting specifications, the person preparing the 
contract will develop appropriate pay items. When a Standard Specification/Code requires clarification, the 
person preparing the Contract will provide additional clarification by referencing the specification/code by 
number and description and then providing the required clarification. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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