DIVISION 33 - UTILITIES

Section 33 41 00 Storm Drainage


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

NOTE TO DESIGNER: MARITIME PROJECTS WITHIN THE CITY OF SEATTLE

All Maritime projects must be designed to City of Seattle Stormwater Code SMC 22.800 – 22.808 and Grading Code SMC 22.170 as required by the Port of Seattle’s Phase I municipal separate storm sewer system NPDES Permit (MS4) WAR044701. This includes completing the project review process pursuant to the June 1997 Stormwater Code Interagency Agreement between the City of Seattle and the Port of Seattle, evaluating the applicability of BMPs within City of Seattle Stormwater Manual Volume 2: Construction Stormwater Control and Volume 4: Source Control, and incorporating into project planning/design as required. 
A. If Work of this section will connect to or otherwise alter the Port of Seattle MS4 or City of Seattle MS4, the Marine Stormwater Utility Program Manager must be contacted for approval and to determine project-related requirements.  Projects on Maritime properties within the City of Seattle that include catch basin(s) shall include outlet traps (downturn elbows), similar to City of Seattle Standard Plan No. 267. Reference City of Seattle Stormwater Manual Volume 4 Source Control BMP 2 Perform Routine Maintenance.

B. All Maritime projects with land disturbing activities over 750 square feet must follow the Port of Seattle Stormwater Design Review process, and complete the Stormwater and Grading Design Review Screening Form during the Project Initiation/Planning Phase. 
1. Pursuant to Port of Seattle and City of Seattle Stormwater Code Interagency Agreement dated June 23, 1997, projects must be reviewed by either the Port of Seattle or the City of Seattle dependent on the discharge location of the project. 

a. For projects that discharge only to the Port MS4, Port of Seattle Stormwater and Grading Review applies and City of Seattle Drainage Control Review does not apply.  Submit required Port of Seattle Stormwater and Grading Review documentation to the Port of Seattle Environmental Permitting Department. 

b. For projects that discharge only to the City of Seattle MS4 or combined sewer, the City of Seattle Drainage Control Review Process applies.  Submit required documentation to the Port’s Environmental Permitting department who will submit the Drainage Control Review application to the City of Seattle for review.  If contractor will submit the Drainage Control Review application directly to the City of Seattle, the Port’s Environmental Permitting department must be notified prior to the submittal.

If Work of this section is to be conducted on Maritime properties, zinc and copper products/materials should be eliminated and replaced with non-pollution generating products/materials whenever feasible. Approximately 80% of Maritime properties monitor for zinc, copper and turbidity at extremely low levels (ex. Copper is 14 ppb). Stormwater piping must not contain these sacrificial elements or the Port and its tenants will not be able to meet stormwater benchmarks. 
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The location and extent of “Storm Drainage” Work is indicated in the Contract Documents. The Work includes the requirements for providing culverts, storm sewers and storm drainage structures.

1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
A. American Association of State Highway and Transportation Officials (AASHTO)

1. AASHTO M 36, Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
2. AASHTO M 86, Standard Specification for Concrete Sewer, Storm Drain, and Culvert Pipe

3. AASHTO M 170, Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe

4. AASHTO M198, Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants

5. AASHTO M 175, Standard Specification for Perforated Concrete Pipe

6. AASHTO M 196, Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains

7. AASHTO M 197, Standard Specification for Aluminum Alloy Sheet for Corrugated Aluminum Pipe

B. American Society for Testing and Materials (ASTM)

1. ASDF A 36, Standard Specification for Carbon Structural Steel

2. ASTM A 123, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

3. ASTM C 14, Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and Culvert Pipe

4. ASTM C 76, Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe

5. ASTM C 118, Standard Specification for Concrete Pipe for Irrigation or Drainage

C. Washington State Department of Transportation (WSDOT)

1. WSDOT 2014 Standard Specifications for Road, Bridge, and Municipal Construction Section 9-05.4, Steel Culvert Pipe and Pipe Arch

2. WSDOT 2014 Standard Specifications for Road, Bridge, and Municipal Construction Section 9-05.5, Aluminum Culvert Pipe

3. WSDOT 2014 Standard Specifications for Road, Bridge, and Municipal Construction Section 9-05.6, Structural Plate Pipe, Pipe Arch, Arch, and Underpass

D. City of Seattle Specifications

1. 9‑04.4(1), Rubber Gaskets for Concrete Pipes and Precast Manholes

1.3 SUBMITTALS
A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.  Submittals shall include the following:
PART 2   MATERIALS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 PREPARATION FOR MATERIALS
2.2 MATERIAL REQUIREMENTS
A. Concrete Storm Sewer Or Culvert Pipe
B. Drain Pipe

1. Concrete drain pipe shall meet the requirements of ASTM C118.

2. Concrete drain pipe and fittings larger than 12-inch diameter shall be reinforced concrete pipe, complying with ASTM C76. Class IV, Wall B, 12-inch and smaller storm drain pipe and fittings shall be concrete conforming to ASTM C14, Class 2 Or Approved Equal, unless otherwise specified on the drawings. Before being laid, the pipe and fittings shall be carefully inspected for defects and those not meeting the foregoing specifications shall be rejected.

3. Zinc-coated (galvanized) corrugated iron or steel drain pipe shall meet the requirements of AASHTO M36. The galvanized sheet thickness shall be 0.052 inches for six inch diameter drain pipe and 0.064 inches for eight inch diameter and larger drain pipe. When sealed joints are required, the bands shall not have projections. All Zinc and copper coatings or components must be eliminated from Maritime projects.  See Note 1 section 1.02 B.
4. Corrugated aluminum alloy drain pipe shall meet the requirements of AASHTO M196, without perforations.

C. Underdrain Pipe

1. Perforated concrete underdrain pipe shall meet the requirements of AASHTO M175, Type I, except the perforations shall be approximately 1/2 inch in diameter. Strength requirements shall be as shown in Table I of AASHTO M86.

2. Zinc-coated (galvanized) corrugated iron or steel underdrain pipe shall meet the requirements of AASHTO M36, except that the perforations required in Class I, II and III pipe may be located anywhere on the tangent of the corrugations provided that the other perforation spacing requirements remain as specified.  All Zinc and copper coatings or components must be eliminated from Maritime projects.  See Note 1 section 1.02 B.

a. The pipe may conform to any one of the Type III pipes specified in AASHTO M36, and perforations in Class I, II and III pipe may be drilled or punched. Either steel or plastic couplings may be used as specified in AASHTO M36. The galvanized sheet thickness shall be 0.052 inches for six inch diameter underdrain pipe and 0.064 inches for eight inch diameter and larger underdrain pipe.

3. Perforated, corrugated aluminum alloy underdrain pipe shall meet the requirements of AASHTO M196, except that the perforations may be located anywhere on the tangent of the corrugations, provided that the other perforation spacing requirements remain as specified.

a. The pipe may be field-jointed with coupling bands as described in AASHTO M197, or with a smooth, sleeve-type coupler. The sleeve-type coupling may be either plastic or aluminum suitable for holding the pipe firmly in alignment without the use of sealing compound or gaskets.

D. Concrete Culvert or Sewer Pipe

1. Plain concrete culvert or sewer pipe shall be round and shall conform to the requirements of AASHTO M-86, Class 2. Section 11(a) of AASHTO M-170 shall be amended to require that both bells and spigots shall be reinforced in pipe 30 inches in diameter and greater.

a. Plain concrete culvert or sewer pipe may be shipped when it meets all test requirements. Unless it is tested and accepted at an earlier age, it shall not be considered ready for shipment sooner than twenty-eight (28) days after manufactured when made with standard Portland cement, nor sooner than seven (7) days when made with high-early-strength Portland cement.

2. Reinforced concrete culvert or sewer pipe shall be round and conform to the requirements of AASHTO M170 except as herein provided. For all classes of pipe, except Class I, which are of a diameter less than the minimum for the particular class set forth in AASHTO M170, the minimum wall thickness shall be 1-3/4 inches and the steel area shall not be less than 0.06 square inch per linear foot of pipe barrel.

a. The end designs for reinforced concrete culvert or sewer pipe shall conform to the applicable requirements of AASHTO M198 for rubber gasketed joints; or shall be the bell and spigot type, or tongue and groove type, in accordance with the details indicated on the drawings for cement mortar joints. Unless specified otherwise in the Contract, the Contractor shall have the option of providing rubber gasket or cement mortar joints. The planes of the ends of the pipes shall be perpendicular to their longitudinal axes.

DO NOT allow cement mortar joints if line is to be sealed and/or pressure tested.

b. Reinforced concrete culvert or sewer pipe may be shipped when it meets all test requirements. Unless it is tested and accepted at an earlier age, it shall not be considered ready for shipment sooner than 28 days after manufactured when made with standard Portland cement, nor sooner than seven days when made with high-early-strength Portland cement.

c. In lieu of marking circular pipe with elliptical reinforcement in accordance with AASHTO M170, the location of the top of the pipe shall be indicated by three inch wide, waterproof, painted stripes on the inside and outside of the pipe for a distance of two feet from each end of the section. At the option of the Contractor, a lift hole or lift holes may be provided at the top of the pipe in lieu of the painted stripes. If one lift hole is provided, it shall be at the balance point of the pipe; and if two lift holes are provided, they shall be spaced equidistant to each side of the balance point. Such holes shall not interfere with the reinforcement. After placing, any open lift holes shall be filled with mortar or concrete plugs before backfilling.

d. In addition to the requirements as set forth in AASHTO M170, it will be required on all pipe 30 inches and over in diameter with elliptical steel reinforcement that the manufacturer expose the reinforcement in not less than one of every three lengths of pipe manufactured. A hole exposing the steel shall be cut on the inside of the pipe at “Top” or “Bottom,” and a second hole shall be cut on the outside, 90 degrees from the “Top” or “Bottom” position. After placing, any holes exposing the reinforcement shall be filled with mortar or concrete plugs before backfilling.

3. Beveled concrete end sections shall conform to the applicable sections of AASHTO M170, with the design requirements as listed in Table II, Wall B, Circular Reinforcement in circular pipe.

4. Joints in concrete sewer pipe shall be made watertight by the use of flexible rubber gaskets conforming to [City of Seattle Standard Specifications, Section 9, latest edition] [the applicable requirements of AASHTO M198]. Joint ties shall be as indicated on the drawings.
E. Steel Culvert Pipe and Pipe Arch

1. Steel Culvert Pipe and Pipe Arch shall conform to the requirements of WSDOT Standard Specifications Section 9-05.4.

F. Aluminum Culvert Pipe

1. Aluminum Culvert Pipe shall conform to the requirements of WSDOT Standard Specifications Section 9-05.5.

G. Structural Plate Pipe, Pipe Arch, Arch and Underpass

1. Structural Plate Pipe, Pipe Arch, Arch and Underpass shall conform to the requirements of Section 9-05.6 of the Washington State Department of Transportation Standard Specifications.

H. Manholes and Catch Basins

1. Manholes and Catch Basins shall be of precast concrete and shall be made up from the components indicated on the drawings.

a. Manhole Rings and Covers shall be [gray-iron] [ductile iron] castings of the size and style indicated on the drawings.

b. Metal Frame and Grate for Catch Basins or Inlets shall be cast steel or ductile iron of the size and style indicated on the drawings.

c. Cast Metal Inlets shall be cast steel or ductile iron of the size and style indicated on the drawings.

d. Grate Inlets shall be steel conforming to ASTM A36, hot-dipped galvanized in accordance with ASTM A123.

(1) Steel grating shall be fabricated by weld connections. Bearing bars and cross bars shall be resistance welded at the intersecting joints. Welds, welding procedures and welding materials shall conform to standard specifications for welding issued by the American Welding Society.

(2) Alternate grate designs will be permitted with the approval of the Engineer; provided that the hydraulic opening is not decreased, the overall dimensions are the same, allowing the grate to be interchangeable, and the strength is essentially equal to the grate indicated on the drawings.

(3) The Contractor has the option of furnishing either cast-in-place or precast grate inlets unless otherwise indicated on 
(4) The drawings.

e. Traps shall be cast iron as detailed on the drawings. Mortar shall be mixed 1:1; Type I Cement and Sand.

Competition waiver to be submitted to CPO for ARMCO 20C to be the only approved product for the Port.
f. Flap Gate shall be ARMCO 20C flat back with Lubrite bushings, No Equal.  
2.3 FABRICATION & SUPPLY OF MATERIALS
2.4 MATERIAL HANDLING & STORAGE
A. Materials delivered to site shall be inspected for damage, unloaded, and stored with a minimum of handling.  Materials shall not be stored directly on the ground.  The inside of pipes and fittings shall be kept free of dirt and debris.  Before, during, and after installation, plastic pipe and fittings shall be protected from any environment that would result in damage or deterioration to the material.  Keep a copy of the manufacturer’s instructions available at the construction site at all times and follow these instructions unless directed otherwise by the Engineer.  Materials shall be handled in a manner that ensures delivery to the trench in sound, undamaged condition.  Pipe shall be carried to the trench, not dragged.
2.5 QUALITY ASSURANCE & INSPECTIONS
A. Inspections
1. Inspection and Testing: The Port of Seattle will provide field or plant inspection and testing service to the satisfaction of the Engineer. Sampling and testing to assure compliance with the contract provisions shall be in accordance with Section 01 45 29 - Independent Testing and Inspection Service of these specifications. The Contractor may obtain copies of results of tests performed by the Port of Seattle from the office of the Engineer at no cost. Tests conducted for the sole benefit of the Contractor shall be at the Contractor's expense

Use paragraph above when the project does not utilize CQC. Coordinate closely with Section 01 45 29 - Independent Testing and Inspection Service to assure Sampling and Testing on materials called for in that section agree with intent of this section.

OR

2. Testing and Inspection for Contractor Quality Control: The Contractor shall perform the inspection and tests described below and, based upon the results of these inspections and tests, shall take the action required and shall submit specified reports.

a. Sampling and Testing of Materials:

b. Pipeline Testing:

c. Field Tests for Concrete:

d. Reports:

Use paragraph above when project utilizes CQC and Section 01 45 16.13 - Contractor’s Quality Control Program. Provide text for inspection and testing to be performed by the Contractor with specifics on frequency and scope.
3. Codes and Standards: Comply with the applicable provisions of all pertinent codes and regulations. References made herein for manufactured materials, such as pipe, fittings, manholes, catch basins and specialties refer to designations for American Association of State Highway and Transportation Officials (AASHTO) or to American Society for Testing Materials (ASTM).
PART 3   EXECUTION

3.1 PROJECT INFORMATION
3.2 PREPARATION FOR EXECUTION
3.3 EXECUTION OF WORK
A. Earthwork
1. Excavation, bedding, and backfilling shall be as specified in Section 31 00 00 - Earthwork of these specifications.

B. Surveys
1. Alignment and grade of site drainage piping will be established by Port of Seattle survey crews upon 48 hours' notice to the Engineer. Check the line and grade during installation to ensure that the Work is within the following allowable tolerances:
a. Fine-grade and prepare bedding so the pipe can be initially placed with a variation from true line or grade, measured at each joint, of not more than 1/32 inch per inch diameter or 1/2 inch maximum, provided that:

(1) A resulting level or backsloping length of pipe does not occur; and

(2) No more than one-half of the permissible variation shall be accumulated between successive joints.

b. Pipe laid within these tolerances shall not be subjected to any further adjustment. Measurement for grade shall be taken at the pipe invert, NOT TOP OF PIPE. Eccentricity of pipe barrels, with respect to jointing surfaces, shall not produce grade interruption adverse to flow of more than 1/4 inch maximum.

C. Installation Of Underground Pipe
1. Furnish all necessary machinery for the Work and pump, bail, or otherwise remove any water which accumulates in the trench. Perform all Work necessary to keep the trench clear of water while the foundation and the masonry are being constructed or the pipe is being laid.

2. Placing:

a. Place the pipe in appropriate bedding graded that will conform to the lines and grades as indicated on the drawings and prepared as specified. Ensure that the pipe has a full, solid bearing along its entire length. Provide small depressions for pipe bells when utilized. Make minor adjustments to line and grade by scraping away, or filling in with, bedding material. Do not support pipes on blocks or mounds of any nature.

3. Jacking:

a. Where indicated on the drawings, sections of the sewer line shall be jacked under existing roadways and railroad tracks without interruption to traffic or damage to existing paved surfaces or track alignment.

b. Locate faces of jacking pits a minimum of ten feet from adjacent edges of traveled ways. The pit edge shall be appropriately shored and barricaded to protect the public as the Engineer may direct.

c. Mining or tunneling beyond the forward face of jacking pits will not be allowed. The sewer pipe may be installed by a combination of augering and jacking with the approval of the Engineer.

Specify struts in steel pipe if appropriate.

4. Jointing:

a. Take care to properly align the pipe and clean the bell and spigot or tongue of the pipe. Gaskets must be straight, properly lubricated and without twist. The pipe shall be partially supported by hand, sling, or crane, as required, to minimize lateral pressure on the gasket and to maintain concentricity until the pipe has been forced into final longitudinal position in accordance with the manufacturer’s recommendations. Pipe handling, after the gasket has been affixed, shall be carefully controlled to avoid bumping the gasket and, thus, knocking it out of position or loading it with dirt or other foreign material. Gaskets so disturbed shall be removed, cleaned, re-lubricated and replaced before the joint is attempted.

b. Apply sufficient restraint to the line to ensure that the joints, once home, are held so by tamping fill material under and alongside the pipe. At the end of the day’s work, block the last pipe in such a manner as may be required to prevent creep during down time.

D. Installation Of Manholes, Catch Basins and Inlets
1. Furnish all necessary labor, materials, or equipment to pump, bail, or otherwise dewater the trench or pit for the duration of the construction and backfill period.

2. Manholes:

a. Place manholes at the elevation and location indicated on the drawings upon the appropriate bedding, prepared in accordance with Section 31 00 00 - Earthwork.

b. Construct cast-in-place manholes in accordance with the drawings. Concrete and reinforcing steel shall conform to the requirements of Division 3 - Concrete.

For two paragraphs below (Manhole Type 200 and Type 201), verify that specification is appropriate for special loading consideration.

c. Precast Manholes, City of Seattle Type 200:

(1) Carefully place on the prepared bedding so as to be fully and uniformly supported in true alignment, making sure that all entering pipes can be inserted on proper grade.

(a) All lift holes and all joints between precast elements shall be thoroughly wetted and then completely filled with mortar, smoothed and pointed both inside and out, to ensure watertightness.

(b) Place precast sections and align to provide vertical sides and vertical alignment of the ladder rungs. The completed manhole shall be rigid, true to dimensions and watertight.

(c) In precast manhole sections where steel loops have been provided in lieu of lift holes, remove the loops flush with the inside wall surface after the manhole has been completed. No sharp cutoff protrusions will be permitted. If concrete spalling occurs as a result of the loop removal, restore the spalled area with mortar to a uniformly smooth surface.

d. Precast Manholes, City of Seattle Types 201:

(1) Place the first precast section on the monolithic base structure before the base has taken initial set, and carefully adjust to true grade and alignment with all inlet pipes properly installed so as to form an integral, watertight unit; or the section may be mortared into a suitable groove provided in the top of the monolithic base. The first section shall be uniformly supported by the base concrete and shall not bear directly on any of the pipes.

(a) All lift holes and all joints between precast elements, and all connections between precast elements and cast-in-place bases or structures, shall be thoroughly wetted and completely filled with mortar, smoothed and pointed both inside and out, to ensure watertightness.

(b) Place precast sections and align to provide vertical sides and vertical alignment of the ladder rungs. The completed manhole shall be rigid, true to dimension and watertight.

e. Grade Adjustments:

(1) Construct manholes of the type noted on the project drawings to provide adjustment space for setting cover fastenings to a finished grade. The manhole grade furnished by the Engineer for manhole construction indicates the approximate top grade for the manhole plus or minus 0.2 foot, and the final grade will be set by the Engineer after backfilling has been completed to the grade established by the Engineer. No separate payment for final adjustment of the cover castings for new construction will be made, and all costs thereof will be considered as incidental and be included in the [unit contract] price [for the manhole].

(2) Where Work is in paved streets or areas which have been brought to grade, not less than eight inches or more than 16 inches shall be provided between the top of the cone or slab and the underside of the manhole casting ring for adjustment of the casting ring to street grade.

(3) Where Work is in streets or other areas which have not been brought to grade, the top of the cone or slab shall be constructed to provide clearance not less than 24 inches or more than 36 inches below the surface to be restored, unless otherwise directed by the Engineer.

f. Channel:

(1) Conform accurately to the sewer grade and bring together smoothly with well-rounded junctions, satisfactory to the Engineer. Carry channel sides up vertically to the crown elevation of the various pipes, and the concrete shelf between channels shall be smoothly finished and warped evenly with slopes to drain.

g. Pipe Connections:

(1) Place all un-reinforced pipes entering or leaving the manhole on firmly compacted bedding, particularly within the area of the manhole excavation, which normally is deeper than that of the sewer trench [and provide with flexible joints within 12 inches of the manhole structure]. Take special care to see that the openings through which pipes enter the structure are completely and firmly rammed full of mortar to ensure watertightness.

h. Backfill:

(1) Hand-place backfill around the manhole, extending at least one pipe length into each trench and tamp with selected material up to an elevation of six inches above the crown of all entering pipes. Conform to the applicable provisions of Section 31 00 00 - Earthwork.

3. Drop Manholes:

a. Drop manholes, wherever indicated on the drawings, shall conform in all respects to the requirements for standard manholes of the type or types used on the Project except for the additional drop detail indicated.

4. Catch Basins and Inlets:

a. Place catch basins and inlets at the elevation and location indicated on the drawings upon the appropriate bedding prepared in accordance with Section 31 00 00 - Earthwork.

b. Grade Adjustment: The inlet frame may be either cast into a concrete collar or set flange down on concrete adjustment blocks and mortared, as directed by the Engineer. It shall not, in any case, be grouted to final grade until the final elevation of the pavement, gutter, ditch, or sidewalk in which it is to be placed has been established and permission has been given by the Engineer to grout the casting in place. Location of catch basins will be staked by the Engineer.

c. Pipe Connections:

(1) All openings in the walls of catch basins constructed with precast sections for the insertion of pipe connections and outlet trap castings shall, after pipe or castings have been placed to their final position, be grouted tight in place to present a smooth uniform surface inside and outside. Pipe placed through walls to which connections will be made shall be so placed that the socket end of the pipe is backed against the outside surface of the catch basin as closely as practicable for the angle of entrance. The spigot end of the pipe shall be cut square with the last point of contact with the inside wall surface.

d. Subgrade Drainage Openings:

(1) Pack bank-run gravel or crushed rock around the openings in the catch basin inlets to provide uninterrupted drainage from the adjacent roadway subgrade into the catch basin where directed by the Engineer.
3.4 QUALITY ASSURANCE & INSPECTIONS
A. Qualification of Workmen
1. Employ at least one person who shall be present at all times during execution of this portion of the Work, shall be thoroughly familiar with the type of materials being installed and the best methods for their installation and shall direct all Work performed under this section.
3.5 DELIVERABLES
PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
12/11/2018 Updated requirements for projects on Maritime properties 
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