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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 PROJECT INFORMATION

A. Project:  Remodel of Yuba Theater Building, project number 100619.

1. Project Location:  212 Main St, Downieville, California, 95936.

B. Owner:  County of Sierra, Department of Public Works, Tim Beals, Director.

C. Architect:  James Crippen Architect, 1005 Terminal Way, #140, Reno, Nevada 89502.

D. The Work consists of Interior remodeling of existing restroom.

E. Work Under Separate Contracts:

1. New Septic Waste system.

2. New HVAC system.

1.2 WORK RESTRICTIONS

A. Contractor's Use of Premises:  During construction, Contractor will have full use of building
area indicated.  Contractor's use of premises is limited only by Owner's right to perform work or 
employ other contractors on portions of Project and as follows:

1. Driveways, Walkways, and Entrances:  Keep entrances serving premises clear and 
available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use 
these areas for parking or storage of materials.

B. Nonsmoking Building:  Smoking is not permitted within the building or within 25 feet of 
entrances, operable windows, or outdoor-air intakes.

C. Insert any special provisions or restrictions, such as environmental regulations, rules governing 
work in or adjacent to occupied spaces, etc..

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 014200 - REFERENCES

PART 1 - GENERAL

1.1 GENRAL REQUIREMENTS

A. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 
otherwise indicated.

B. Abbreviations and Acronyms:  Where abbreviations and acronyms are used in Specifications or 
other Contract Documents, they shall mean the recognized name of the entities in the following 
list.  Names, telephone numbers, and Web site addresses are subject to change and are believed 
to be accurate and up-to-date as of the date of the Contract Documents.

AIA American Institute of Architects (The)

AITC American Institute of Timber Construction

ALSC American Lumber Standard Committee, Incorporated

ANSI American National Standards Institute

ASTM ASTM International
(American Society for Testing and Materials International)

AWI Architectural Woodwork Institute

AWPA American Wood Protection Association
(Formerly:  American Wood Preservers' Association)

BHMA Builders Hardware Manufacturers Association

CPA Composite Panel Association

CSI Construction Specifications Institute (The)

DHI Door and Hardware Institute

IEEE Institute of Electrical and Electronics Engineers, Inc. (The)

ISO International Organization for Standardization
Available from ANSI

NECA National Electrical Contractors Association

NEMA National Electrical Manufacturers Association
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NFPA NFPA
(National Fire Protection Association)

NSF NSF International
(National Sanitation Foundation International)

PDCA Painting & Decorating Contractors of America

PDI Plumbing & Drainage Institute

RFCI Resilient Floor Covering Institute

UL Underwriters Laboratories Inc.

WCLIB West Coast Lumber Inspection Bureau

WDMA Window & Door Manufacturers Association
(Formerly:  NWWDA - National Wood Window and Door Association)

WI Woodwork Institute (Formerly:  WIC - Woodwork Institute of California)

WIC Woodwork Institute of California
(Now WI)

WWPA Western Wood Products Association

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014200
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. The term "product" includes the terms "material," "equipment," "system," and terms of similar 
intent.

B. Comparable Product Requests:

1. Submit request for consideration of each comparable product.  Do not submit unapproved 
products on Shop Drawings or other submittals.

2. Identify product to be replaced and show compliance with requirements for comparable 
product requests.  Include a detailed comparison of significant qualities of proposed 
substitution with those of the Work specified.

3. Architect will review the proposed product and notify Contractor of its acceptance or 
rejection.

C. Basis-of-Design Product Specification Submittal:  Show compliance with requirements.

D. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products, select product compatible with products previously selected.

E. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written instructions.

1. Schedule delivery to minimize long-term storage at Project site and to prevent 
overcrowding of construction spaces.

2. Deliver products to Project site in manufacturer's original sealed container or packaging, 
complete with labels and instructions for handling, storing, unpacking, protecting, and 
installing.

3. Inspect products on delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected.

4. Store materials in a manner that will not endanger Project structure.
5. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation.

F. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents.
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PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. Provide products that comply with the Contract Documents, are undamaged, and are new at the 
time of installation.

1. Provide products complete with accessories, trim, finish, and other devices and 
components needed for a complete installation and the intended use and effect.

2. Descriptive, performance, and reference standard requirements in the Specifications 
establish salient characteristics of products.

B. Unless otherwise indicated, Architect will select color, gloss, pattern, density, or texture from 
manufacturer's product line of standard items.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017000 - EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 - GENERAL

1.1 CLOSEOUT SUBMITTALS

A. Record Drawings:  Maintain a set of prints of the Contract Drawings as record Drawings.  Mark 
to show actual installation where installation varies from that shown originally.

1. Identify and date each record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location.

B. Operation and Maintenance Data:  Submit one copy of manual.  Organize data into three-ring 
binders with identification on front and spine of each binder, and envelopes for folded drawings.  
Include the following:

1. Manufacturer's operation and maintenance documentation.
2. Spare parts list.
3. Copies of warranties.

1.2 CLOSEOUT PROCEDURES

A. Substantial Completion:  Before requesting Substantial Completion inspection, complete the 
following:

1. Prepare a list of items to be completed and corrected (punch list), the value of items on 
the list, and reasons why the Work is not complete.

2. Advise Owner of pending insurance changeover requirements.
3. Submit specific warranties, maintenance service agreements, and similar documents.
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities.  Include occupancy permits, operating certificates, and similar 
releases.

5. Submit record Drawings, operation and maintenance manuals, and similar final record 
information.

6. Deliver tools, spare parts, extra materials, and similar items.
7. Remove temporary facilities and controls.
8. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance.
9. Complete final cleaning requirements, including touchup painting.
10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects.

B. Submit a written request for inspection for Substantial Completion.  On receipt of request, 
Architect will proceed with inspection or advise Contractor of unfulfilled requirements.  
Architect will prepare the Certificate of Substantial Completion after inspection or will advise 
Contractor of items that must be completed or corrected before certificate will be issued.
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C. Request inspection for Final Completion, once the following are complete:

1. Submit a copy of Substantial Completion inspection list stating that each item has been 
completed or otherwise resolved for acceptance.

D. Request reinspection when the Work identified in previous inspections as incomplete is 
completed or corrected.

E. Submit a written request for final inspection for acceptance.  On receipt of request, Architect 
will proceed with inspection or advise Contractor of unfulfilled requirements.  Architect will 
advise Contractor of items that must be completed or corrected before final certificate will be 
issued.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION AND PREPARATION

A. Before proceeding with each component of the Work, examine substrates, areas, and conditions, 
with Installer or Applicator present where indicated, for compliance with requirements for 
installation tolerances and other conditions affecting performance.

1. Verify compatibility with and suitability of substrates.
2. Examine roughing-in for mechanical and electrical systems.
3. Examine walls, floors, and roofs for suitable conditions.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. Take field measurements as required to fit the Work properly.  Where portions of the Work are 
indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication.

D. Verify space requirements and dimensions of items shown diagrammatically on Drawings.

3.2 INSTALLATION

A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as 
indicated.  Make vertical work plumb and make horizontal work level.

1. Make joints of uniform width.  Where joint locations in exposed work are not indicated, 
arrange joints for the best visual effect.  Fit exposed connections to form hairline joints.

2. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
3. Maintain minimum headroom clearance of 90 inches in occupied spaces and 84 inches in 

unoccupied spaces.

B. Comply with manufacturer's written instructions and recommendations.
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C. Conduct construction operations so no part of the Work is subjected to damaging operations or 
loading in excess of that expected during normal conditions of occupancy.

D. Use products, cleaners, and installation materials that are not considered hazardous.

E. Provide blocking and attachment plates and anchors and fasteners of adequate size and number 
to securely anchor each component in place.  Obtain and distribute to the parties involved 
templates for work specified to be factory prepared and field installed.

3.3 CUTTING AND PATCHING

A. Provide temporary support of work to be cut.  Do not cut structural members or operational 
elements without prior written approval of Architect.

B. Where existing services/systems are required to be removed, relocated, or abandoned, bypass 
such services/systems before cutting to minimize interruption to occupied areas.

C. Patch with durable seams that are as invisible as possible.  Provide materials and comply with 
installation requirements specified in other Sections.

1. Restore exposed finishes of patched areas and extend finish restoration into adjoining 
construction in a manner that will minimize evidence of patching and refinishing.

2. Where patching occurs in a painted surface, prepare substrate and apply primer and 
intermediate paint coats appropriate for substrate over the patch, and apply final paint 
coat over entire unbroken surface containing the patch.  Provide additional coats until 
patch blends with adjacent surfaces.

3.4 CLEANING

A. Clean Project site and work areas daily, including common areas.  Dispose of materials 
lawfully.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate.
3. Remove debris from concealed spaces before enclosing the space.

B. Complete the following cleaning operations before requesting inspection for certification of 
Substantial Completion:

1. Remove labels that are not permanent.
2. Clean transparent materials, including mirrors.  
3. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign 

substances.  Sweep concrete floors broom clean.
4. Vacuum carpeted surfaces and wax resilient flooring.
5. Wipe surfaces of mechanical and electrical equipment.  Remove excess lubrication.  

Clean plumbing fixtures.  Clean light fixtures, lamps, globes, and reflectors.
6. Clean Project site, yard, and grounds, in areas disturbed by construction activities.  

Sweep paved areas; remove stains, spills, and foreign deposits.  
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END OF SECTION 017000
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1 SUBMITTALS

A. Waste Management Plan:  Submit plan within seven (7) days of date established for 
commencement of the Work.

B. Landfill and Incinerator Disposal Records:  Manifests, weight tickets, receipts, and invoices.

C. Waste Management Conference:  Conduct conference at Project site to review methods and 
procedures related to waste management.

D. Waste Management Plan:  Develop a waste management plan consisting of waste identification 
and waste reduction work plan.  

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PLAN IMPLEMENTATION

A. General:  Implement approved waste management plan.  Provide handling, containers, storage, 
signage, transportation, and other items as required to implement waste management plan 
during the entire duration of the Contract.

B. Training:  Train workers, subcontractors, and suppliers on proper waste management 
procedures, as appropriate for the Work occurring at Project site.

C. Distribute waste management plan to entities when they first begin work on-site.  Review plan 
procedures and locations established for disposal.

3.2 RECYCLING WASTE

A. General:  Recycle paper and beverage containers used by on-site workers.

3.3 DISPOSAL OF WASTE

A. Remove waste materials from Project site and legally dispose of them in a landfill or 
incinerator acceptable to authorities having jurisdiction.

B. Do not burn waste materials.
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END OF SECTION 017419
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SECTION 024119 - SELECTIVE STRUCTURE DEMOLITION

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Comply with EPA regulations and hauling and disposal regulations of authorities having 
jurisdiction.  Comply with ANSI A10.6 and NFPA 241.

B. It is not expected that hazardous materials will be encountered in the Work.  If materials 
suspected of containing hazardous materials are encountered, do not disturb; immediately notify 
Architect and Owner.  Hazardous materials will be removed by Owner under a separate 
contract.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 DEMOLITION

A. Requirements for Building Reuse:

1. Maintain existing building structure (including structural floor and roof decking) and 
envelope (exterior skin and framing, excluding window assemblies and nonstructural 
roofing material) not indicated to be demolished; do not demolish such existing 
construction beyond indicated limits.

2. Maintain existing interior nonstructural elements (interior walls, doors, floor coverings, 
and ceiling systems) not indicated to be demolished; do not demolish such existing 
construction beyond indicated limits.

B. Maintain services/systems indicated to remain and protect them against damage during selective 
demolition operations.  Before proceeding with demolition, provide temporary services/systems 
that bypass area of selective demolition and that maintain continuity of services/systems to 
other parts of the building.

C. Locate, identify, shut off, disconnect, and seal or cap off indicated utility services and 
mechanical/electrical systems serving areas to be selectively demolished.

D. Provide and maintain shoring, bracing, and structural supports as required to preserve stability 
and prevent movement, settlement, or collapse of construction and finishes to remain, and to 
prevent unexpected or uncontrolled movement or collapse of construction being demolished.

E. Protect walls, ceilings, floors, and other existing finish work that are to remain.  Erect and 
maintain dustproof partitions.  Cover and protect furniture, furnishings, and equipment that have 
not been removed.
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F. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use cutting 
methods least likely to damage construction to remain or adjoining construction.

G. Promptly remove demolition waste materials from Project site and legally dispose of them.  Do 
not burn demolished materials.

H. Clean adjacent structures and improvements of dust, dirt, and debris caused by demolition 
operations.  Return adjacent areas to condition existing before demolition operations began.

END OF SECTION 024119
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL  (Not Used)

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber:  Provide dressed lumber, S4S, marked with grade stamp of inspection agency.

2.2 LUMBER

A. Dimension Lumber:

1. Maximum Moisture Content: 19 percent.
2. Interior Partition Framing:  Construction, Stud, or No. 3: Western woods:  WCLIB or 

WWPA.
3. Other Framing:  Construction or No. 2: Douglas fir-larch:  WCLIB, or WWPA; Hem-fir:  

WCLIB, or WWPA.

B. Miscellaneous Lumber:  Construction, or No. 2 grade with 19 percent maximum moisture 
content of any species.  Provide for nailers, blocking, and similar members.

2.3 FASTENERS

A. Fasteners:  Size and type indicated.  

B. Power-Driven Fasteners:  CABO NER-272.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Set miscellaneous rough carpentry to required levels and lines, with members plumb, true to 
line, cut, and fitted.  Locate nailers, blocking, and similar supports to comply with requirements 
for attaching other construction.

B. Securely attach miscellaneous rough carpentry to substrates, complying with the following:

1. CABO NER-272 for power-driven fasteners.
2. Table 2304.9.1, "Fastening Schedule," in the IBC.

END OF SECTION 061053
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SECTION 062000 - FINISH CARPENTRY

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS  (Not Used)

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Lumber:  DOC PS 20 and grading rules of inspection agencies certified by American Lumber 
Standards Committee Board of Review.

2.2 INTERIOR STANDING AND RUNNING TRIM

A. Interior Softwood Lumber Trim:  C Select (Choice), eastern white, Idaho white, lodgepole, 
ponderosa, or sugar pine.

1. Maximum Moisture Content:  19 percent.

2.3 MISCELLANEOUS MATERIALS

A. Glue:  Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Condition finish carpentry in installation areas for 24 hours before installing.

B. Install finish carpentry level, plumb, true, and aligned with adjacent materials.  Scribe and cut to 
fit adjoining work.  Refinish and seal cuts.

C. Install standing and running trim with minimum number of joints practical, using full-length 
pieces from maximum lengths of lumber available.  Stagger joints in adjacent and related trim.  
Cope at returns and miter at corners.

END OF SECTION 062000
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SECTION 066400 - PLASTIC PANELING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS  (Not Used)

PART 2 - PRODUCTS

2.1 PLASTIC SHEET PANELING

A. General:  Gel-coat-finished, glass-fiber-reinforced plastic panels complying with 
ASTM D 5319.

1. Nominal Thickness:  Not less than 0.075 inch.
2. Surface Finish:  Smooth.

B. Trim Accessories:  Manufacturer's standard one-piece vinyl extrusions designed to retain and 
cover edges of panels.  Provide division bars, inside corners, outside corners, and caps as 
needed to conceal edges.

C. Adhesive:  As recommended by plastic paneling manufacturer.

D. Sealant:  Single-component, mildew-resistant, silicone sealant recommended by plastic paneling 
manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Lay out paneling before installing.  Locate panel joints so that trimmed panels at corners are not 
less than 12 inches wide.

1. Locate trim accessories to allow clearance at panel edges according to manufacturer's 
written instructions.

B. Install panels in a full spread of adhesive.

C. Install trim accessories with adhesive and nails or staples. Do not fasten through panels.

D. Fill grooves in trim accessories with sealant before installing panels and bed inside corner trim 
in a bead of sealant.

E. Maintain uniform space between panels and wall fixtures.  Fill space with sealant.
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END OF SECTION 066400
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SECTION 081416 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS  (Not Used)

PART 2 - PRODUCTS

2.1 DOOR CONSTRUCTION, GENERAL

A. Quality Standard:  WDMA I.S.1-A.

B. WDMA I.S.1-A Performance Grade:

1. Standard Duty.  

2.2 FLUSH WOOD DOORS

A. Doors for Transparent Finish:

1. Interior Hollow-Core Doors:  Premium grade, seven-ply, standard hollow cores with lock 
blocks on both sides.

a. Faces:  Grade A, Fir or Pine, to substantially match existing wood doors.

2.3 FABRICATION AND FINISHING

A. Factory fit doors to suit frame-opening sizes indicated and to comply with clearances specified.

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply 
with DHI-WDHS-3.

C. Field apply transparent finish with laquer or polyurethane to substantially match existing wood 
doors.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install doors to comply with manufacturer's written instructions and WDMA I.S.1-A, and as 
indicated.

B. Align and fit doors in frames with uniform clearances and bevels.
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C. Clearances:  As follows unless otherwise indicated:

1. 1/8 inch at heads and jambs.
2. 1/8 inch from bottom of door to top of decorative floor finish or covering.

D. Repair, refinish, or replace doors damaged during installation, as directed by Architect.

END OF SECTION 081416
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SECTION 087100 - DOOR HARDWARE

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS  (Not Used)

PART 2 - PRODUCTS

2.1 HARDWARE

A. Hinges:

1. Brass/bronze hinges with matching pins.
2. 3 hinges for 1-3/8-inch- thick wood doors.

B. Locksets and Latchsets:

1. BHMA A156.2, Series 4000, Grade 2 for bored locks and latches.
2. Lever handles on locksets and latchsets.

C. Provide hardware finishes as follows:

1. Hinges: Matching finish of lockset/latchset.
2. Locksets, Latchsets, and Exit Devices: Satin brass, clear coated.
3. Other Hardware:  Matching finish of lockset/latchset.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Mount hardware in locations recommended by the Door and Hardware Institute unless 
otherwise indicated.

3.2 HARDWARE SCHEDULE

A. Hardware Set No. 01:

1. Hinges: One pair adjustable tension self-closing, and one standard.  Adjust tension to be 
within the limits stated on Plans.

2. Bored privacy, bedroom or bath lock (F76).

END OF SECTION 087100
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data.

B. Extra Materials:  Deliver to Owner at least 6 linear feet of  type and color of resilient wall base 
installed.

PART 2 - PRODUCTS

2.1 RESILIENT BASE

A. Color and Pattern:  Dark Brown or Black, Smooth.

B. ASTM F 1861, Type TV (vinyl).

C. Group (Manufacturing Method):  I (solid).

D. Style:  Cove (base with toe).

E. Minimum Thickness: 0.080 inch.

F. Height: 6 inches.

G. Lengths:  Cut lengths 48 inches long or coils in manufacturer's standard lengths.

H. Outside Corners:  Job formed or preformed.

I. Inside Corners:  Job formed or preformed.

J. Finish:  Satin.

2.2 INSTALLATION ACCESSORIES

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement- or blended 
hydraulic cement-based formulation provided or approved by flooring manufacturer for 
applications indicated.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit products and substrate 
conditions.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Adhesively install resilient wall base and accessories.

B. Install wall base in maximum lengths possible.  Apply to walls, columns, pilasters, casework, 
and other permanent fixtures in rooms or areas where base is required.

C. Install reducer strips at edges of floor coverings that would otherwise be exposed.

END OF SECTION 096513
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SECTION 096516 - RESILIENT SHEET FLOORING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data.

B. Extra Materials:  Deliver to Owner at least 2 linear feet, in roll form and in full roll width, for 
type and color of resilient sheet flooring installed.

PART 2 - PRODUCTS

2.1 SHEET VINYL FLOOR COVERING

A. Color and Pattern:  Beige, plain pattern.

B. Vinyl Sheet Floor Covering with Backing:  ASTM F 1303, Type II, minimum binder content of 
34 percent, Grade 1.

1. Overall Thickness:  As standard with manufacturer.
2. Backing Class: Class B (nonfoamed plastic) or Class C (foamed plastic).

C. Wearing Surface: Embossed.

D. Sheet Width:  As standard with manufacturer.

E. Seaming Method: Chemically bonded Standard (butted).

2.2 INSTALLATION ACCESSORIES

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement- or blended 
hydraulic cement-based formulation provided or approved by flooring manufacturer for 
applications indicated.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit sheet vinyl floor 
covering and substrate conditions indicated.

C. Chemical-Bonding Compound:  Manufacturer's product for chemically bonding seams.

D. Floor Polish:  Provide protective liquid floor polish products as recommended by manufacturer.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Unroll sheet floor coverings and allow them to stabilize before cutting and fitting.

B. Maintain uniformity of resilient sheet flooring direction, and match edges for color shading at 
seams.

C. Minimize number of seams; place seams in inconspicuous and low-traffic areas, at least 6 
inches away from parallel joints in substrates.

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor covering before 
applying liquid floor polish.

1. Apply one coat.

END OF SECTION 096516
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SECTION 099100 - PAINTING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Extra Materials:  Deliver to Owner 1 quart of each color and type of finish coat paint used on 
Project, in containers, properly labeled and sealed.

PART 2 - PRODUCTS

2.1 PAINT

A. MPI Standards:  Provide materials that comply with MPI standards indicated and listed in its 
"MPI Approved Products List."

B. Material Compatibility:  Provide materials that are compatible with one another and with 
substrates.

C. Use interior paints and coatings that comply with the following limits for VOC content:

1. Clear Wood Finishes, Lacquers:  550 g/L.
2. Shellacs, Clear:  730 g/L.
3. Stains:  250 g/L.

D. Colors:  To substantially match existing adjacent materials.

PART 3 - EXECUTION

3.1 PREPARATION

A. Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual" 
applicable to substrates indicated.

B. Remove hardware, lighting fixtures, and similar items that are not to be painted.  Mask items 
that cannot be removed.  Reinstall items in each area after painting is complete.

C. Clean and prepare surfaces in an area before beginning painting in that area.  Schedule painting 
so cleaning operations will not damage newly painted surfaces.

3.2 APPLICATION

A. Comply with recommendations in MPI's "MPI Architectural Painting Specification Manual" 
applicable to substrates indicated.
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B. Paint exposed surfaces unless otherwise indicated.

1. Do not paint prefinished items, items with an integral finish, operating parts, and labels 
unless otherwise indicated.

C. Apply paints according to manufacturer's written instructions.

D. Apply stains and transparent finishes to produce surface films without color irregularity, 
cloudiness, holidays, lap marks, brush marks, runs, ropiness, or other imperfections.  Use 
multiple coats to produce a smooth surface film of even luster.

3.3 INTERIOR PAINT APPLICATION SCHEDULE

A. Dressed Lumber:  Including architectural woodwork and doors.

1. Semigloss, Alkyd Varnish: Two coats over stain and alkyd sanding sealer:  
MPI INT 6.3D.

2. Satin Polyurethane:  Two coats over stain:  MPI INT 6.3E.

END OF SECTION 099100
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SECTION 101400 - SIGNAGE

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data.

B. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and
ICC/ANSI A117.1.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing).

B. Plastic Laminate:  High-pressure laminate engraving stock with face and core in contrasting 
colors.

2.2 SIGNS

A. Interior Panel Signs: Engraved plastic laminate with beveled edges and square corners.

1. Finishes and Colors:  White characters on blue background .
2. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch above surface with 

contrasting colors.
3. Provide signs for Toilet room mounted on the door and wall beside the room door.  

B. Exterior Panel Signs:  Acrylic panels and matte-finished opaque acrylic characters chemically 
welded to faces of panels.

1. Finishes and Colors: White characters on blue background.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Locate signs where indicated or directed by Architect.  Install signs level, plumb, and at heights 
indicated, with sign surfaces free from distortion and other defects in appearance.

B. Wall-Mounted Signs:
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1. Two-Face Tape:  Mount signs to smooth, nonporous surfaces, other than vinyl.
2. Silicone-Adhesive Mounting:  Attach signs to irregular, porous, or vinyl-covered 

surfaces.
3. Mechanical Fasteners: Use nonremovable mechanical fasteners placed through predrilled 

holes.

END OF SECTION 101400
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SECTION 102800 - TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1 - GENERAL  (Not Used)

PART 2 - PRODUCTS

2.1 MATERIALS

A. Stainless Steel:  ASTM A 666, Type 304, No. 4 finish (satin), 0.0312-inch minimum nominal 
thickness unless otherwise indicated.

B. Baked-Enamel Finish:  Factory-applied, gloss-white, baked-acrylic-enamel coating.

C. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.

D. Fasteners:  Screws, bolts, and other devices of same material as accessory unit, tamper and theft 
resistant when exposed, and of galvanized steel when concealed.

E. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  
Provide minimum of two keys to Owner's representative.

2.2 TOILET AND BATH ACCESSORIES

A. Paper Towel Dispenser:
1. Mounting: Surface.
2. Minimum Capacity: 400 single-fold towels.
3. Material: ABS plastic, gray.
4. Lockset:  Tumbler type.
5. Refill Indicators:  Pierced slots at sides or front.

B. Toilet Tissue Dispenser:
1. Type: Single-roll dispenser.
2. Mounting:  Surface mounted with concealed anchorage.
3. Material: Satin-finish aluminum bracket with plastic spindle.
4. Operation:  Noncontrol delivery with standard spindle.
5. Capacity: Designed for 4-1/2- or 5-inch- diameter-core tissue rolls.

C. Grab Bar:
1. Material:  Stainless steel, 0.050 inch thick.
2. Mounting: Exposed.
3. Gripping Surfaces:  Smooth, satin finish.
4. Outside Diameter: 1-1/2 inches for heavy-duty applications.

D. Seat-Cover Dispenser:

1. Mounting:  Surface.
2. Material:  Stainless steel, No. 4 finish (satin) or ABS plastic, gray.
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3. Lockset:  Tumbler type.

E. Mirror Unit:

1. Frame: Stainless-steel channel.

F. Underlavatory Guard:

1. Description:  Insulating pipe coverings for supply and drain piping assemblies, which 
prevent direct contact with and burns from piping, and allow service access without 
removing coverings.

2. Material and Finish:  Antimicrobial, molded plastic, white.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install accessories using fasteners appropriate to substrate indicated and recommended by unit 
manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights 
indicated.

1. Install grab bars to withstand a downward load of at least 250 lbf, when tested according 
to method in ASTM F 446.

B. Adjust accessories for unencumbered, smooth operation and verify that mechanisms function 
properly.  Replace damaged or defective items.  Remove temporary labels and protective 
coatings.

END OF SECTION 102800
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL  (Not Used)

PART 2 - PRODUCTS

2.1 HANGERS AND SUPPORTS

A. Hanger and Pipe Attachments:  Factory fabricated with galvanized coatings; nonmetallic coated 
for hangers in direct contact with copper tubing.

PART 3 - EXECUTION

3.1 GENERAL PIPING INSTALLATIONS

A. Install piping free of sags and bends.

B. Install fittings for changes in direction and branch connections.

C. Install unions at final connection to each piece of equipment.

D. Install dielectric unions and flanges to connect piping materials of dissimilar metals in gas 
piping.

E. Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals in 
water piping.

END OF SECTION 220500
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL (Not Used)

PART 2 - PRODUCTS

2.1 GENERAL-DUTY VALVES

A. Valve Sizes:  Same as upstream piping unless otherwise indicated.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Locate valves for easy access and provide separate support where necessary.

B. Install valves for each fixture and item of equipment.

C. Install valves in a position to allow full stem movement.

END OF SECTION 220523
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SECTION 220700 - PLUMBING INSULATION

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Quality Assurance:  Labeled with maximum flame-spread index of 25 and maximum smoke-
developed index of 50 according to ASTM E 84.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process.

B. Flexible Elastomeric:  Closed-cell, sponge- or expanded-rubber materials.  Comply with 
ASTM C 534, Type I for tubular materials and Type II for sheet materials.

C. Polyolefin Insulation:  Unicellular, polyethylene thermal plastic insulation.  Comply with 
ASTM C 534 or ASTM C 1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for 
sheet materials.

D. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.

PART 3 - EXECUTION

3.1 PIPE INSULATION INSTALLATION

A. Comply with requirements of the Midwest Insulation Contractors Association's "National 
Commercial & Industrial Insulation Standards" for insulation installation on pipes and 
equipment.

B. Flexible Elastomeric Insulation Installation:

1. Seal longitudinal seams and end joints with adhesive to eliminate openings in insulation 
that allow passage of air to surface being insulated.

2. Insulation Installation on Pipe Fittings and Elbows:  Install mitered sections of pipe 
insulation.  Secure insulation materials and seal seams with adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated.

C. Polyolefin Insulation Installation:

1. Seal split-tube longitudinal seams and end joints with adhesive to eliminate openings in 
insulation that allow passage of air to surface being insulated.
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2. Insulation Installation on Pipe Fittings and Elbows:  Install mitered sections of polyolefin 
pipe insulation.  Secure insulation materials and seal seams with adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated.

D. Interior Piping System Applications:  Insulate the following piping systems:

1. Domestic hot water.
2. Exposed water supplies and sanitary drains of fixtures for people with disabilities.

E. Do not apply insulation to the following systems, materials, and equipment:

1. Flexible connectors.
2. Sanitary drainage and vent piping.
3. Drainage piping located in crawlspaces unless otherwise indicated.
4. Chrome-plated pipes and fittings, except for plumbing fixtures for people with 

disabilities.
5. Piping specialties, including unions.

3.2 INDOOR PIPING INSULATION SCHEDULE

A. Unless otherwise indicated, do not install insulation on the following:

1. Drainage piping located in crawlspaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

B. Domestic Cold Water:

1. 3 / 4 inch diameter Pipe and Smaller:  Insulation shall be one of the following:

a. Flexible Elastomeric:  1/2 inch thick.
b. Polyolefin:  1/2 inch thick.

C. Domestic Hot:

1. 3 / 4 inch  diameter Pipe and Smaller:  Insulation shall be one of the following:

a. Flexible Elastomeric:  1/2 inch thick.
b. Polyolefin:  1/2 inch thick.

D. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 
Fixtures for People with Disabilities:

1. All Pipe Sizes:  Insulation shall be one of the following:

a. Flexible Elastomeric:  1/2 inch thick.
b. Polyolefin:  1/2 inch thick.

END OF SECTION 220700
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Comply with NSF 61 for potable domestic water piping and components.

PART 2 - PRODUCTS

2.1 PIPE AND FITTINGS

A. Hard Copper Tubing:  ASTM B 88, Type L , water tube, drawn temper with wrought-copper, 
solder-joint fittings.  Furnish wrought-copper fittings if indicated.

1. Copper Unions:  Cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-
to-metal seating surfaces and solder-joint or threaded ends.

2. Joining Materials:  Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-
free-alloy solder.

B. Galvanized-Steel Piping:  ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe, with 
ASME B16.4, Class 125, galvanized, standard pattern gray-iron, threaded fittings.

C. Transition Fittings:  Manufactured piping coupling or specified piping system fitting.  Same size 
as pipes to be joined and pressure rating at least equal to pipes to be joined.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 
basic piping installation requirements.

B. Install domestic water piping with 0.25 percent slope downward toward drain for horizontal 
piping and plumb for vertical piping.

C. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 
basic piping joint construction.

1. Soldered Joints:  Comply with procedures in ASTM B 828 unless otherwise indicated.

D. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 
pipe hanger and support devices.
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3.2 INSPECTING AND CLEANING

A. Inspect and test piping systems as follows:

1. Fill domestic water piping.  Check components to determine that they are not air bound 
and that piping is full of water.

2. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired.

3.3 PIPING SCHEDULE

A. Aboveground Distribution Piping: Type L, hard copper tubing.

3.4 VALVE SCHEDULE

A. Install gate or ball valves on each supply to each plumbing fixture not having stops on supplies.

END OF SECTION 221116
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Minimum Pressure Requirement for Soil, Waste, and Vent:  10-foot head of water.

B. Comply with NSF 14, "Plastic Piping Components and Related Materials," for plastic piping 
components.

PART 2 - PRODUCTS

2.1 PIPES AND FITTINGS

A. PVC Plastic, DWV Pipe and Fittings:  ASTM D 2665, Schedule 40, plain ends with PVC 
socket-type, DWV pipe fittings.

PART 3 - EXECUTION

3.1 PIPING INSTALLATION

A. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 
basic piping installation requirements.

B. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used 
on vertical stacks if change in direction of flow is from horizontal to vertical.  Straight tees, 
elbows, and crosses may be used on vent lines.  Do not change direction of flow more than 90 
degrees.  Use proper size of standard increasers and reducers if pipes of different sizes are 
connected.  Reducing size of drainage piping in direction of flow is prohibited.

C. Install soil and waste drainage and vent piping at the following minimum slopes, unless 
otherwise indicated:

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping NPS 3 and 
smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.

D. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.

E. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction.
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F. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 
basic piping joint construction.

G. Comply with requirements in Division 22 Section "Common Work Results for Plumbing" for 
pipe hanger and support devices.

3.2 PIPE SCHEDULE

A. Aboveground Applications: PVC plastic, DWV pipe and fittings with solvent-cemented joints.

END OF SECTION 221316
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SECTION 224000 - PLUMBING FIXTURES

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Submittals:  Product Data for each type of plumbing fixture, including trim, fittings, 
accessories, appliances, appurtenances, equipment, and supports.

B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable 
Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public 
Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for people with 
disabilities.

C. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy 
Act," about water flow and consumption rates for plumbing fixtures.

D. NSF Standard:  Comply with NSF 61, "Drinking Water System Components - Health Effects," 
for fixture materials that will be in contact with potable water.

PART 2 - PRODUCTS

2.1 WATER CLOSET

A. Vitreous-China Water Closet: Round front, siphon-jet type, floor-mounted, floor outlet with 
close-coupled, gravity-type tank.

1. Design Consumption: 1.6 gal./flush.

B. Toilet Seat: Round front, solid plastic closed front with cover with bumpers and hardware, 
Standard class.

2.2 LAVATORY

A. Vitreous-China Lavatory:  Accessible, wall-mounting, 22 inches by 17 inches.

B. Faucets:  ASME A112.18.1; solid brass.

1. Type:  Center set with inlets on 4-inch centers or Widespread with inlets on 8-inch
centers and with pop-up waste.

2. Finish:  Polished chrome-plate.
3. Handle(s): Dual, 4-inch wrist blade or Dual, 6-inch wrist blade.
4. Maximum Flow Rate:  0.5 gpm.

C. Drain: Pop up with NPS 1-1/4 tailpiece, included with faucet.
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D. Trap:  Chrome-plated, tubular brass cast-brass with slip-joint inlet and wall flange.

E. Supply and Drain Insulation:  Soft-plastic covering; removable at stops.

F. Fixture Support: Concealed arm Hanger plate for wall-mounting, lavatory-type fixture.

PART 3 - EXECUTION

3.1 INSTALLATIONS

A. Install fitting insulation kits on fixtures for people with disabilities.

B. Install fixtures with flanges and gasket seals.

C. Install tanks for accessible, tank-type water closets with lever handle mounted on wide side of 
compartment.

D. Fasten wall-hanging plumbing fixtures securely to supports attached to building substrate when 
supports are specified, and to building wall construction where no support is indicated.

E. Fasten floor-mounted fixtures to substrate.  Fasten fixtures having holes for securing fixture to 
wall construction, to reinforcement built into walls.

F. Secure supplies to supports or substrate within pipe space behind fixture.

G. Install individual supply inlets, supply stops, supply risers, and tubular brass traps with 
cleanouts at fixture.

H. Install water-supply stop valves in accessible locations.

I. Install traps on fixture outlets.  Omit traps on fixtures having integral traps.  

J. Install escutcheons at wall, floor, and ceiling penetrations in exposed, finished locations and 
within cabinets and millwork.  Use deep-pattern escutcheons where required to conceal 
protruding pipe fittings.

K. Seal joints between fixtures and walls, floors, and counters using sanitary-type, one-part, 
mildew-resistant, silicone sealant.  Match sealant color to fixture color.

L. Install piping connections between plumbing fixtures and piping systems and plumbing 
equipment.  Install insulation on supplies and drains of fixtures for people with disabilities.

M. Ground equipment.

END OF SECTION 224000
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 RACEWAYS

A. Raceways:

1. EMT:  ANSI C80.3, zinc-coated steel, with setscrew or compression fittings.
2. FMC:  Zinc-coated steel.
3. Raceway Fittings:  Specifically designed for raceway type used in Project.

2.2 CONDUCTORS AND CABLES

A. Conductors:

1. Conductors, No. 10 AWG and Smaller:  Solid or stranded copper.
2. Insulation:  Thermoplastic, rated at 75 deg C minimum.
3. Wire Connectors and Splices:  Units of size, ampacity rating, material, type, and class 

suitable for service indicated.

B. Cable Type NM-B Cable: Comply with UL 719 with Type THHN/THWN conductors 
complying with UL 83.

2.3 SUPPORT AND ANCHORAGE COMPONENTS

A. Raceway and Cable Supports:  As described in NECA 1.

B. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and fittings.

C. Mounting, Anchoring, and Attachment Components:

1. Power or Hand Driven Fasteners:  Threaded-steel wood screws.



Copyright 2008 AIA MASTERSPEC - SMALL PROJECT 2008 EDITION

COMMON WORK RESULTS FOR ELECTRICAL 260500 - 2

PART 3 - EXECUTION

3.1 RACEWAY AND CABLE INSTALLATION

A. Indoor Raceways Applications:

1. Exposed:  EMT.
2. Boxes and Enclosures:  Metallic, NEMA 250, Type 1, unless otherwise indicated.

B. Conceal cables, unless otherwise indicated, within finished walls, ceilings, and floors.

C. Install raceways and cables at least 6 inches away from parallel runs of flues and steam or hot-
water pipes.

3.2 WIRING METHODS

A. Exposed Feeders, Branch Circuits, and Class 1 Control Circuits, Including in Crawlspaces:  
Type THHN-THWN, single conductors in raceway.

B. Feeders and Branch Circuits Concealed in Ceilings, Walls, Partitions, and Crawlspaces: 
Nonmetallic-sheathed cable, Type NM or NMC.

3.3 INSTALLATION OF HANGERS AND SUPPORTS

A. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods, 
unless otherwise indicated or required by Code:

1. To Wood:  Fasten with lag screws or through bolts.

END OF SECTION 260500
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 SECTION REQUIREMENTS

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 DEVICES

A. Convenience Receptacle:  NEMA WD 1, NEMA WD 6, Configuration 5-20R, and UL 498.

B. Wall Switch at Toilet Room:  Standard SPST Toggle switch set in recessed box.

C. Wall Plates, Finished Areas:  Smooth, high-impact thermoplastic, fastened with metal screws 
having heads matching plate color.

D. Finishes:

1. Wiring Devices Connected to Normal Power System: Ivory or White As selected by 
Architect Insert color unless otherwise indicated or required by NFPA 70 or device 
listing.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including the mounting heights listed in that standard, unless otherwise 
noted.

B. Install devices and assemblies plumb, level, and square with building lines.

C. When mounting into metal boxes, remove the fiber or plastic washers used to hold device 
mounting screws in yokes, allowing metal-to-metal contact.

END OF SECTION 262726
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SECTION 02080 - PIPED UTILITIES - BASIC MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping joining materials. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Sleeves. 
5. Identification devices. 
6. Grout. 
7. Flowable fill. 
8. Piped utility demolition. 
9. Piping system common requirements. 
10. Equipment installation common requirements. 
11. Concrete bases. 
12. Metal supports and anchorages. 

1.3 DEFINITIONS 

A. Exposed Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures 
and weather conditions. 

B. Concealed Installations:  Concealed from view and protected from weather conditions and 
physical contact by building occupants but subject to outdoor ambient temperatures.  Examples 
include installations within unheated shelters. 

C. ABS:  Acrylonitrile-butadiene-styrene plastic. 

D. CPVC:  Chlorinated polyvinyl chloride plastic. 

E. PE:  Polyethylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 
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1. Piping 
2. Fittings 

1.5 QUALITY ASSURANCE 

A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of 
identification devices. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 COORDINATION 

A. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

PART 2 - PRODUCTS 

2.1 PIPING JOINING MATERIALS 

A. Solvent Cements for Joining Plastic Piping: 

1. ABS Piping:  ASTM D 2235. 
2. CPVC Piping:  ASTM F 493. 
3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 
4. PVC to ABS Piping Transition:  ASTM D 3138. 

2.2 TRANSITION FITTINGS 

A. Transition Fittings, General:  Same size as, and with pressure rating at least equal to and with 
ends compatible with, piping to be joined. 

B. Flexible Transition Couplings for Underground Nonpressure Drainage Piping: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Cascade Waterworks Mfg. Co. 
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b. Fernco, Inc. 
c. Mission Rubber Company. 
d. Plastic Oddities. 

C. Description:  ASTM C 1173 with elastomeric sleeve, ends same size as piping to be joined, and 
corrosion-resistant metal band on each end. 

2.3 DIELECTRIC FITTINGS 

A. Dielectric Fittings, General:  Assembly of copper alloy and ferrous materials or ferrous material 
body with separating nonconductive insulating material suitable for system fluid, pressure, and 
temperature. 

B. Dielectric Unions: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Epco Sales, Inc. 
d. Hart Industries, International, Inc. 
e. Watts Water Technologies, Inc. 
f. Zurn Plumbing Products Group; Wilkins Div. 

2.4 SLEEVES 

A. Galvanized-Steel Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

B. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast-Iron Sleeves:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with 
plain ends and integral waterstop, unless otherwise indicated. 

D. Molded PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms. 

E. PVC Pipe Sleeves:  ASTM D 1785, Schedule 40. 

F. Molded PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing 
flange for attaching to wooden forms. 

2.5 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 
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1. Characteristics:  Post hardening, volume adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications. 
2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

2.6 FLOWABLE FILL 

A. Description:  Low-strength-concrete, flowable-slurry mix. 

1. Cement:  ASTM C 150, Type I, portland. 
2. Density:  115- to 145-lb/cu. ft. 
3. Aggregates:  ASTM C 33, natural sand, fine and crushed gravel or stone, coarse. 
4. Aggregates:  ASTM C 33, natural sand, fine. 
5. Admixture:  ASTM C 618, fly-ash mineral. 
6. Water:  Comply with ASTM C 94/C 94M. 
7. Strength:  100 to 200 psig at 28 days. 

PART 3 - EXECUTION 

3.1 PIPED UTILITY DEMOLITION 

A. Refer to Division 1 Sections "Cutting and Patching" and "Selective Demolition" for general 
demolition requirements and procedures. 

B. Disconnect, demolish, and remove piped utility systems, equipment, and components indicated 
to be removed. 

1. Piping to Be Removed:  Remove portion of piping indicated to be removed and cap or 
plug remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place:  Drain piping.  Fill abandoned piping with flowable 
fill, and cap or plug piping with same or compatible piping material. 

3. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 
4. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make operational. 
5. Equipment to Be Removed and Salvaged:  Disconnect and cap services and remove 

equipment and deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal capacity and 
quality. 

3.2 PIPING INSTALLATION 

A. Install piping according to the following requirements and Division 2 Sections specifying piping 
systems. 
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B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.  Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless 
deviations to layout are approved on the Coordination Drawings. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated 
otherwise. 

D. Install piping to permit valve servicing. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. Select system components with pressure rating equal to or greater than system operating 
pressure. 

I. Sleeves are not required for core-drilled holes. 

J. Permanent sleeves are not required for holes formed by removable PE sleeves. 

K. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof 
slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

3.3 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 2 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

E. Plastic Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings 
according to the following: 
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1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements. 
2. ABS Piping:  Join according to ASTM D 2235 and ASTM D 2661 appendixes. 
3. CPVC Piping:  Join according to ASTM D 2846/D 2846M Appendix. 
4. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket 

fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855. 

5. PVC Nonpressure Piping:  Join according to ASTM D 2855. 
6. PVC to ABS Nonpressure Transition Fittings:  Join according to ASTM D 3138 

Appendix. 

F. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139. 

G. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

H. Plastic Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or 
paper towels.  Join according to ASTM D 2657. 

1. Plain-End PE Pipe and Fittings:  Use butt fusion. 
2. Plain-End PE Pipe and Socket Fittings:  Use socket fusion. 

I. Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to pipe 
manufacturer's written instructions. 

3.4 EQUIPMENT INSTALLATION 

A. Install equipment level and plumb, unless otherwise indicated. 

B. Install equipment to facilitate service, maintenance, and repair or replacement of components.  
Connect equipment for ease of disconnecting, with minimum interference with other 
installations.  Extend grease fittings to an accessible location. 

C. Install equipment to allow right of way to piping systems installed at required slope. 

3.5 GROUTING 

A. Mix and install grout for equipment base bearing surfaces, pump and other equipment base 
plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 
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H. Cure placed grout. 
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SECTION 02300 - EARTHWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Preparing subgrades  
2. Excavating and backfilling for buildings and structures. 
3. Subsurface drainage backfill for walls and trenches. 
4. Excavating and backfilling for utility trenches. 
5. Excavating and backfilling trenches for buried mechanical and electrical utilities and pits 

for buried utility structures. 

B. Related Sections include the following: 

1. Division 1 Section "Allowances" for quantity allowance provisions related to unit-price 
rock excavation and authorized additional excavation. 

2. Division 1 Section "Unit Prices" for unit-price rock excavation and authorized additional 
excavation provisions. 

3. Division 1 Section "Temporary Facilities and Controls" for temporary controls, utilities, 
and support facilities. 

4. Division 2 Section "Subdrainage" for septic leach field system. 

1.3 UNIT PRICES 

A. Unit prices for earthwork are included in Division 1 Section "Unit Prices." 

B. Quantity allowances for earthwork are included in Division 1 Section "Allowances." 

1.4 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Course placed between the subbase course and hot-mix asphalt paving. 
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C. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Course supporting the slab-on-grade that also minimizes upward capillary 
flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Engineer.  Authorized additional 
excavation and replacement material will be paid for according to Contract provisions for 
changes in the Work. 

2. Bulk Excavation:  A single excavated area of more than 10 feet in width and more than 
30 feet in length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 
lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as 
remedial work directed by Engineer, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material that exceed 1 cubic yard for bulk excavation or ¾ cubic yard for footing, 
trench, and pit excavation that cannot be removed by rock excavating equipment equivalent to 
the following in size and performance ratings, without systematic drilling, ram hammering, 
ripping, or blasting, when permitted: 

1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic 
excavator; equipped with a 42-inch- wide, maximum, short-tip-radius rock bucket; rated 
at not less than 138-hp flywheel power with bucket-curling force of not less than 28,090 
lbf and stick-crowd force of not less than 18,650 lbf; measured according to SAE J-1179. 

2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 210-hp  
flywheel power and developing a minimum of 48,510-lbf  breakout force with a general-
purpose bare bucket; measured according to SAE J-732. 

I. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material ¾ cubic yard or more in volume that exceed a standard penetration resistance 
of 100 blows/2 inches when tested by an independent geotechnical testing agency, according to 
ASTM D 1586. 

J. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical 
and electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

K. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt 
pavement, or course placed between the subgrade and a cement concrete pavement or a cement 
concrete or hot-mix asphalt walk. 

L. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a fill or 
backfill immediately below subbase, drainage fill, or topsoil materials. 
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M. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground 
services within buildings. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Each type of plastic warning tape. 
2. Geotextile. 
3. Controlled low-strength material, including design mixture. 
4. imported backfill material, including sand, gravel, and topsoil 

B. Samples:  None. 

C. Material Test Reports:  From a qualified testing agency indicating and interpreting test results 
for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each soil or rock material proposed for fill 
and backfill. 

2. Laboratory compaction curve according to ASTM D 698 for each  soil material proposed 
for fill and backfill. 

1.6 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented 
according to ASTM D 3740 and ASTM E 548. 

B. Preexcavation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination." 

1.7 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted in writing by Engineer and then only after arranging to provide temporary 
utility services according to requirements indicated. 

1. Notify Engineer not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Engineer's written permission. 
3. Contact utility-locator service for area where Project is located before excavating. 

B. Demolish and completely remove from site existing underground utilities indicated to be 
removed.  Coordinate with utility companies to shut off services if lines are active. 
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PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils:  As approved by the Engineer. 

C. Unsatisfactory Soils:  Native soils containing rock larger than 6 inches as measured across the 
narrowest section of the specimen. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch 
sieve and not more than 8 percent passing a No. 200 sieve. 

E. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch sieve and 0 to 5 percent passing a No. 4 sieve. 

F. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand. 

2.2 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test 
methods referenced: 

1. Survivability:  Class 2; AASHTO M 288. 
2. Grab Tensile Strength:  157 lbf; ASTM D 4632. 
3. Sewn Seam Strength:  142 lbf; ASTM D 4632. 
4. Tear Strength:  56 lbf; ASTM D 4533. 
5. Puncture Strength:  56 lbf; ASTM D 4833. 
6. Apparent Opening Size:  No. 70 sieve, maximum; ASTM D 4751. 
7. Permittivity:  0.1 per second, minimum; ASTM D 4491. 
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355. 

2.3 ACCESSORIES 

A. Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) 
thick, continuously inscribed with a description of the utility; colored as follows: 

B. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches  wide 
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and 4 mils thick, continuously inscribed with a description of the utility, with metallic core 
encased in a protective jacket for corrosion protection, detectable by metal detector when tape is 
buried up to 30 inches deep; colored as follows: 

1. Red:  Electric. 
2. Yellow:  Gas, oil, steam, and dangerous materials. 
3. Orange:  Telephone and other communications. 
4. Blue:  Water systems. 
5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, trees, and other facilities and features from 
damage caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, 
debris, obstructions, and deleterious materials from ground surface is specified in Division 2 
Section "Site Clearing." 

C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 
Section "Site Clearing," during earthwork operations. 

D. Provide protective insulating materials to protect subgrades and foundation soils against 
freezing temperatures or frost. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches. 

2. Install a dewatering system to keep subgrades dry and convey ground water away from 
excavations.  Maintain until dewatering is no longer required. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 
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3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil 
materials, and obstructions.  No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

 
a.  6 inches  beneath pipe in trenches, and the greater of 24 inches wider than pipe or 

42 inches wide. 

3.5 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide uniform, consistent clearance on each side of 
pipe or conduit.  Excavate trench walls vertically from trench bottom to a minimum of 12 
inches higher than top of pipe or conduit, unless otherwise indicated. 

1. Clearance:  As indicated. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits.  Remove projecting stones and sharp 
objects along trench subgrade. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

3.6 SUBGRADE INSPECTION 

A. Notify Engineer when excavations have reached required subgrade. 

B. Authorized additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Engineer, without additional compensation. 

3.7 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Engineer. 
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1. Fill unauthorized excavations under other construction or utility pipe as directed by 
Engineer. 

3.8 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 
remaining trees or buildings. 

3.9 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 

C. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch in any 
dimension, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 
sides and along the full length of utility piping or conduit to avoid damage or 
displacement of piping or conduit.  Coordinate backfilling with utilities testing. 

D. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

E. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

F. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 

3.10 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 
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3.11 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 
inches of existing subgrade and each layer of backfill or fill soil material at 95 percent. 

2. Under lawn or unpaved areas, scarify and recompact top 6 inches  below subgrade and 
compact each layer of backfill or fill soil material at 85 percent. 

3. For utility trenches, compact each layer of initial and final backfill soil material at 85 
percent. 

3.12 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Revise 
subparagraphs below to suit Project. 

1. Lawn or Unpaved Areas:  Rock larger than 3” maximum diameter shall be removed from 
the finished ground surface. 

3.13 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe:  Specified in Division 2 Section "Subdrainage." 

B. Subsurface Drain:  Place subsurface drainage geotextile as shown on the Plans. Retain one of 
two options in subparagraph below if compaction of filter material is required.  In first option, 
revise percentage if required. 

1. Lightly compact each sand bedding material layers with a single pass of a plate-type 
vibratory compactor.  Place sand in max. 1 foot lifts.  Compaction shall not be less than 
80%, nor more than 85%. 

C. Filter material backfill:  Place and compact filter material over subsurface drain, in width as 
shown on the Plans.  Overlay filter material backfill with 1 layer of subsurface drainage 
geotextile, over entire length and width of percolation trench. 
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3.14 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent geotechnical engineering testing 
agency to perform field quality-control testing. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 
subsequent earthwork only after test results for previously completed work comply with 
requirements. 

C. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth 
required; recompact and retest until specified compaction is obtained. 

3.15 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and 
recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.16 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, 
trash, and debris, and legally dispose of it off Owner's property. 

END OF SECTION 02300 
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SECTION 02530 - SANITARY SEWERAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes gravity-flow, nonpressure sanitary sewerage outside the building, with the 
following components: 

1. Special fittings for expansion and deflection. 
2. Cleanouts. 
3. Corrosion-protection piping encasement. 
4. Precast concrete structures (septic tank). 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. EPDM:  Ethylene-propylene-diene-monomer rubber. 

C. FRP:  Fiberglass-reinforced plastic. 

D. LLDPE:  Linear low-density, polyethylene plastic. 

E. PE:  Polyethylene plastic. 

F. PP:  Polypropylene plastic. 

G. PVC:  Polyvinyl chloride plastic. 

H. RTRF:  Glass-fiber-reinforced, thermosetting-resin fitting. 

I. RTRP:  Glass-fiber-reinforced, thermosetting-resin pipe. 

J. TPE:  Thermoplastic elastomer. 

1.4 PERFORMANCE REQUIREMENTS 

A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  10-foot head of water . 

SANITARY SEWERAGE 02530 - 1 



Zaninovich Engineering YUBA THEATRE July 2010 
SEPTIC SYSTEM REPLACEMENT 

1.5 SUBMITTALS 

A. Product Data and Shop Drawings:  For the following: 

1. Pipe, solid wall. 
2. Pipe, perforated wall. 
3. Pipe fittings and specials. 
4. Septic tank. 
5. Distribution box. 
6. Cleanout boxes and assemblies. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle precast concrete items according to manufacturer's written rigging instructions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining 
materials. 

2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74 

B. Gaskets:  ASTM C 564, rubber. 

C. Calking Materials:  ASTM B 29, pure lead and oakum or hemp fiber. 
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2.4 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant 
fasteners, and rubber sleeve with integral, center pipe stop. 

C. Shielded, Stainless-Steel Couplings:  CISPI 310, with ASTM A 666, Type 301, stainless-steel 
corrugated shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve. 

1. Available Manufacturers: 

a. ANACO. 
b. Dallas Specialty & Mfg. Co. 
c. Fernco Inc. 
d. Ideal Div.; Stant Corp. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Tyler Pipe; Soil Pipe Div. 

2. Couplings for NPS 1-1/2 to NPS 4:   2-1/8-inch-  wide shield with 2 bands. 

D. Heavy-Duty, Shielded, Stainless-Steel Couplings, NPS 10 and Smaller:  With ASTM A 666, 
Type 301 or Type 304, stainless-steel shield; 2 or more stainless-steel bands and tightening 
devices; and ASTM C 564, rubber sleeve. 

1. Available Manufacturers: 

a. ANACO. 
b. Clamp-All Corp. 
c. Dallas Specialty & Mfg. Co. 
d. Ideal Div.; Stant Corp. 
e. Mission Rubber Company; a division of MCP Industries, Inc. 
f. Tyler Pipe; Soil Pipe Div. 

2. Couplings for NPS 1-1/2 to NPS 4:  3 inches. 
3. Couplings for NPS 5 to NPS 10:  4 inches. 

E. Heavy-Duty, Cast-Iron Couplings:  ASTM A 48/A 48M, two-piece, cast-iron housing; stainless-
steel bolts and nuts; and ASTM C 564, rubber sleeve. 

1. Available Manufacturers: 

a. MG Piping Products Co. 

2. Couplings for NPS 1-1/2 to NPS 4:  2-1/8-inch- wide housing with 2 bolts. 

F. Unshielded Couplings:  ASTM C 1461, rigid, sleeve-type, reducing- or transition-type 
mechanical coupling molded from ASTM C 1440, TPE material with corrosion-resistant-metal 
tension band and tightening mechanism on each end. 

1. Available Manufacturers: 
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a. ANACO. 

2. Couplings for NPS 1-1/2 to NPS 4:  Sleeve with two bands. 

2.5 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS 

A. Pipe:  ASTM A 746, for push-on joints. 

B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints. 

C. Compact Fittings:  AWWA C153, for push-on joints. 

D. Gaskets:  AWWA C111, rubber. 

2.6 PVC PIPE AND FITTINGS 

A. PVC Pressure Pipe:  AWWA C900, Class 150, for gasketed joints and using ASTM F 477, 
elastomeric seals. 

1. Fittings NPS 4 to NPS 8:  PVC pressure fittings complying with AWWA C907, for 
gasketed joints and using ASTM F 477, elastomeric seals. 

B. PVC Sewer Pipe and Fittings, NPS 15 (DN 375) and Smaller:  ASTM D 3034, SDR 35, with 
bell-and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals. 

C. PVC Profile Gravity Sewer Pipe and Fittings:  ASTM F 794 pipe, with bell-and-spigot ends; 
ASTM D 3034 fittings, with bell ends; and ASTM F 477, elastomeric seals. 

2.7 NONPRESSURE-TYPE PIPE COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 
joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and 
corrosion-resistant-metal tension band and tightening mechanism on each end. 

B. Sleeve Materials: 

 
1. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
2. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
3. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

C. Unshielded, Flexible Couplings:  Elastomeric sleeve with stainless-steel shear ring and 
corrosion-resistant-metal tension band and tightening mechanism on each end. 

1. Available Manufacturers: 

a. Dallas Specialty & Mfg. Co. 
b. Fernco Inc. 
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c. Logan Clay Products Company (The). 
d. Mission Rubber Company; a division of MCP Industries, Inc. 
e. NDS Inc. 
f. Plastic Oddities, Inc. 

D. Shielded, Flexible Couplings:  ASTM C 1460, elastomeric or rubber sleeve with full-length, 
corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening 
mechanism on each end. 

1. Available Manufacturers: 

a. Cascade Waterworks Mfg. 
b. Dallas Specialty & Mfg. Co. 
c. Mission Rubber Company; a division of MCP Industries, Inc. 

E. Ring-Type, Flexible Couplings:  Elastomeric compression seal with dimensions to fit inside bell 
of larger pipe and for spigot of smaller pipe to fit inside ring. 

1. Available Manufacturers: 

a. Fernco Inc. 
b. Logan Clay Products Company (The). 
c. Mission Rubber Company; a division of MCP Industries, Inc. 

F. Nonpressure-Type, Rigid Couplings:  ASTM C 1461, sleeve-type reducing- or transition-type 
mechanical coupling molded from ASTM C 1440, TPE material with corrosion-resistant-metal 
tension band and tightening mechanism on each end. 

1. Available Manufacturers: 

a. ANACO. 

G. Split-Sleeve Couplings:  With split sleeve with sealing pad and closure plates, O-ring gaskets, 
and bolt fasteners. 

1. Available Manufacturers: 

a. Brico Industries. 

2. Sleeve Material:  Stainless steel. 
3. Sleeve Dimensions:  Of thickness and width required to provide pressure rating. 
4. Gasket Material:  O-rings made of EPDM rubber, unless otherwise indicated. 
5. Metal Component Finish:  Corrosion-resistant coating or material. 

2.8 SPECIAL PIPE FITTINGS 

A. Ductile-Iron, Flexible Expansion Joints:  Compound fitting with combination of flanged and 
mechanical-joint ends complying with AWWA C110 or AWWA C153.  Include 2 gasketed 
ball-joint sections and 1 or more gasketed sleeve sections, rated for 250-psig  minimum working 
pressure and for offset and expansion indicated. 
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1. Available Manufacturers: 

a. EBAA Iron Sales, Inc. 
b. Romac Industries, Inc. 
c. Star Pipe Products. 

B. Ductile-Iron Deflection Fittings:  Compound coupling fitting with ball joint, flexing section, 
gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153.  Include 
rating for 250-psig  minimum working pressure and for up to 15 degrees of deflection. 

1. Available Manufacturers: 

a. EBAA Iron Sales, Inc. 

C. Ductile-Iron Expansion Joints:  Three-piece assembly of telescoping sleeve with gaskets and 
restrained-type, ductile-iron or steel with protective coating, bell-and-spigot end sections 
complying with AWWA C110 or AWWA C153.  Include rating for 250-psig (1725-kPa) 
minimum working pressure and for expansion indicated. 

1. Available Manufacturers: 

a. Dresser, Inc.; DMD Div. 
b. EBAA Iron Sales, Inc. 
c. JCM Industries. 
d. Smith-Blair, Inc. 

2.9 SEPTIC TANK 

A. Concrete septic tanks:  Concrete shall be ready-mixed with a cement content not less than six 
sacks per cubic yard and an aggregate size of 1/2 inch.  It will have a minimum compressive 
strength of 5,000psi at 28 days. 

1. The top, sides, and bottom shall be reinforced with #3 and #4 rebar (grade 60) with 
structural reinforcing fiber. 

2. A controlled expansion hydrophilic waterstop, ¾” x 1” will be placed between the top 
and bottom halves of the septic tank in the joint line of the tank.   

3. The inlet and outlets will have a sealing system that meets or exceeds the vacuum and 
hydrostatic pressure requirements in AASTM C-923 and is designed to accept the 
required piping.   

4. Inlet and outlet access ports will have a handle that is made from #3 rebar, and shall have 
min. 20” diameter clear openings. 

5. The septic tank capacity shall be 1,000 gallons. 
6. Inlet (sanitary) and outlet tees shall be provided. 
7. The manufacturer’s name and product model/size shall be provided on the exterior of the 

unit. 
8. The septic tank shall be delivered, handled and installed according to the manufacturer’s 

recommendations. 
a. If the manufacturer’s recommendations are in conflict with the Plans or the 

Specifications, the Contractor shall notify the Engineer immediately. 
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B. Manufacturers: 

1. Jensen Precast 

2.10 CLEANOUTS 

A. Gray-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping device and 
round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot 
connection and countersunk, tapered-thread, brass closure plug. 

1. Available Manufacturers: 

a. Josam Company. 
b. MIFAB Manufacturing Inc. 
c. Smith, Jay R. Mfg. Co. 
d. Wade Div.; Tyler Pipe. 
e. Watts Industries, Inc. 
f. Watts Industries, Inc.; Enpoco, Inc. Div. 
g. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

2. Top-Loading Classification:  Medium duty. 
3. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe 

and fittings. 

B. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser 
to cleanout of same material as sewer piping. 

1. Available Manufacturers: 

a. Canplas Inc. 
b. IPS Corporation. 
c. NDS Inc. 
d. Plastic Oddities, Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Zurn Light Commercial Specialty Plumbing Products; Zurn Plumbing Products 

Group. 

2.11 CORROSION-PROTECTION PIPING ENCASEMENT 

A. Encasement for Underground Metal Piping:  ASTM A 674 or AWWA C105. 

1. Form:  Sheet or tube. 
2. Material:  LLDPE film of 0.008-inch  minimum thickness. 
3. Material:  LLDPE film of 0.008-inch  minimum thickness or high-density, 

crosslaminated PE film of 0.004-inch  minimum thickness. 
4. Material:  High-density, crosslaminated PE film of 0.004-inch minimum thickness. 
5. Color:  Black. 
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2.12 MISCELLANEOUS MATERIALS 

A. PE Sheeting:  ASTM D 4397, with at least 8-mil thickness. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

3.2 PIPING APPLICATIONS 

A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may 
be used in applications below, unless otherwise indicated. 

1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure 
sewer piping, unless otherwise indicated. 

a. Shielded flexible or rigid couplings for same or minor difference OD pipes. 
b. Unshielded, increaser/reducer-pattern, flexible or rigidcouplings for pipes with 

different OD. 
c. Ring-type flexible couplings for piping of different sizes where annular space 

between smaller piping's OD and larger piping's ID permits installation. 

2. Use pressure-type pipe couplings for force-main joints. 

B. Special Pipe Fittings:  Use for pipe expansion and deflection.  Pipe couplings and special pipe 
fittings with pressure ratings at least equal to piping rating may be used in applications below, 
unless otherwise indicated. 

C. Gravity-Flow, Nonpressure Sewer Piping:  Use any of the following pipe materials for each size 
range: 

 
1. NPS 4:  Hub-and-spigot, Service class, cast-iron soil pipe and fittings; gaskets; and 

gasketed joints. 
2. NPS 4:  Hubless cast-iron soil pipe and fittings; shielded, stainless-steel or heavy-duty, 

cast-iron couplings; and coupled joints. 
3. NPS 4:  ductile-iron, gravity sewer pipe or NPS 4 ductile-iron pressure pipe; ductile-iron 

standard or compact fittings; gaskets; and gasketed joints. 
4. NPS 4:  PVC SDR 35, sewer pipe and fittings; gaskets; and gasketed joints. 
5. NPS 4:  PVC water-service pipe; PVC Schedule 40, water-service-pipe fittings; and 

solvent-cemented joints. 

3.3 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 
arrangement of underground sanitary sewerage piping.  Location and arrangement of piping 
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B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 
continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 
and couplings according to manufacturer's written instructions for using lubricants, cements, 
and other installation requirements. 

C. Install manholes for changes in direction, unless fittings are indicated.  Use fittings for branch 
connections, unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 
and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. Install gravity-flow, nonpressure, drainage piping according to the following: 

 
1. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and 

Fittings Handbook." 
2. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook." 
3. Install ductile-iron, gravity sewer piping according to ASTM A 746. 
4. Install ductile-iron and special fittings according to AWWA C600 or AWWA M41. 
5. Install stainless-steel drainage piping according to ASME A112.3.1. 
6. Install ABS sewer piping according to ASTM D 2321 and ASTM F 1668. 
7. Install PVC cellular-core piping according to ASTM D 2321 and ASTM F 1668. 
8. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 
9. Install PVC profile gravity sewer piping according to ASTM D 2321 and ASTM F 1668. 

F. Install corrosion-protection piping encasement over the following underground metal piping 
according to ASTM A 674 or AWWA C105: 

1. Hub-and-spigot, cast-iron soil pipe. 
2. Hubless cast-iron soil pipe and fittings. 
3. Ductile-iron pipe and fittings. 
4. Special pipe fittings. 

G. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  
Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in end of 
incomplete piping at end of day and when work stops. 

3.4 PIPE JOINT CONSTRUCTION 

A. Basic piping joint construction is specified in Division 2 Section "Piped Utilities - Basic 
Materials and Methods."  Where specific joint construction is not indicated, follow piping 
manufacturer's written instructions. 

B. Join gravity-flow, nonpressure, drainage piping according to the following: 

SANITARY SEWERAGE 02530 - 9 



Zaninovich Engineering YUBA THEATRE July 2010 
SEPTIC SYSTEM REPLACEMENT 

1. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast 
Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints. 

3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for hubless-coupling joints. 

4. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints. 
5. Join ductile-iron and special fittings according to AWWA C600 or AWWA M41. 
6. Join stainless-steel drainage piping according to ASME A112.3.1. 
7. Join ABS sewer piping according to ASTM D 2321 and ASTM D 2751 for elastomeric-

seal joints. 
8. Join PVC cellular-core piping according to ASTM D 2321 and ASTM F 891 for solvent-

cemented joints. 
9. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-

seal joints or ASTM D 3034 for elastomeric-gasket joints. 
10. Join PVC profile gravity sewer piping according to ASTM D 2321 for elastomeric-seal 

joints or ASTM F 794 for gasketed joints. 
11. Join fiberglass sewer piping according to ASTM D 4161 for elastomeric-seal joints. 
12. Join nonreinforced-concrete sewer piping according to ASTM C 14 and ACPA's 

"Concrete Pipe Installation Manual" for rubber-gasket joints. 
13. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation 

Manual" for rubber-gasket joints. 
14. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings. 

3.5 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil 
pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions 
to cleanouts.  Install piping so cleanouts open in direction of flow in sewer pipe. 

1. Use medium-duty, top-loading classification cleanouts in earth or unpaved foot-traffic  
areas. 

B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 12 inches  
deep.  Set with tops 1 inch above surrounding grade. 

3.6 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains  

1. Contractor shall verify that adequate, code-compliant ventilation is provided through the 
existing installation within the building and the installations and connections provided by 
the Contractor.  If adequate ventilation does not exist, the Contractor shall notify the 
Engineer immediately. 

SANITARY SEWERAGE 02530 - 10 



Zaninovich Engineering YUBA THEATRE July 2010 
SEPTIC SYSTEM REPLACEMENT 

3.7 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

1. Submit separate report for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 
b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter. 
c. Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 
within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice. 
4. Submit separate report for each test. 
5. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities 

having jurisdiction and the following: 

a. Allowable leakage is maximum of 50 gal./inch of nominal pipe size per mile of 
pipe, during 24-hour period. 

b. Close openings in system and fill with water. 
c. Purge air and refill with water. 
d. Disconnect water supply. 
e. Test and inspect joints for leaks. 
f. Option:  Test ductile-iron piping according to AWWA C600, "Hydrostatic 

Testing" Section.  Use test pressure of at least 10 psig. 

6. Air Tests:  Test sanitary sewerage according to requirements of authorities having 
jurisdiction, UNI-B-6, and the following: 

a. Option:  Test plastic gravity sewer piping according to ASTM F 1417. 
b. Option:  Test concrete gravity sewer piping according to ASTM C 924. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 
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3.8 CLEANING 

A. Clean interior of piping of dirt and superfluous material. 
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SECTION 02620 - SUBDRAINAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes subdrainage systems for the following: 

1. Septic disposal field system 

B. Related Sections include the following: 

1. Division 2, Earthwork 

2. Division 2, Piped Utilities 

3. Division 2, Sanitary Sewerage 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. HDPE:  High-density polyethylene plastic. 

C. PE:  Polyethylene plastic. 

D. PP:  Polypropylene plastic. 

E. PS:  Polystyrene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

G. Subdrainage:  System that disperses septic system effluent to an infiltration disposal field. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Perforated-wall pipe and fittings. 
2. Solid-wall pipe and fittings. 
3. Drainage conduits. 
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4. Drainage panels. 
5. Geotextile filter fabrics. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to the "Piping Applications" Article in Part 3 for applications of pipe, tube, fitting, and 
joining materials. 

2.3 PERFORATED-WALL PIPES AND FITTINGS 

A. Perforated PVC Sewer Pipe and Fittings:  ASTM D 2729, bell-and-spigot ends, for loose joints. 

B. Perforations shall conform to the following requirements: 

1. Circular perforations shall be ¼ inch, +/- 1/16 inch diameter holes arranged in rows 
parallel to the axis of the pipe. 

2. Perforations shall be spaced evenly along each row such that the center-to-center distance 
between perforations is not less than eight-times the perforation diameter. 

3. Rows shall be arranged in two equal groups at equal distance from the bottom on each 
side of the vertical centerline of the pipe.  The lower-most rows of perforations shall be 
separated by an arc of not less than 60 degrees, nor more than 125 degrees.  The spacing 
of rows between these limits shall be uniform. 

4. On both the inside and the outside of the pipe, perforations shall be free of cuttings or 
frayed edges and of any material that would reduce the effective opening. 

5. Perforations may appear at the ends of short and random lengths. 

2.4 SOLID-WALL PIPES AND FITTINGS 

A. ABS Sewer Pipe and Fittings:  ASTM D 2751. 

1. Solvent Cement:  ASTM D 2235. 
2. Gaskets:  ASTM F 477, elastomeric seal. 
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B. Cast-Iron Soil Pipe and Fittings:  ASTM A 74, Service and Extra-Heavy classes, hub-and-spigot 

ends, gray, for gasketed joints. 

1. Gaskets:  ASTM C 564, rubber, of thickness matching class of pipe. 

C. PE Drainage Tubing and Fittings:  AASHTO M 252, Type S, corrugated, with smooth 
waterway, for coupled joints. 

1. Couplings:  AASHTO M 252, corrugated, band type, matching tubing and fittings. 

D. PE Pipe and Fittings:  AASHTO M 294, Type S, corrugated, with smooth waterway, for 
coupled joints. 

1. Couplings:  AASHTO M 294, corrugated, band type, matching tubing and fittings. 

E. PVC Sewer Pipe and Fittings:  ASTM D 3034, SDR 35, bell-and-spigot ends, for gasketed 
joints. 

1. Gaskets:  ASTM F 477, elastomeric seal. 

2.5 SPECIAL PIPE COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 
joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and 
corrosion-resistant metal tension band and tightening mechanism on each end. 

1. Sleeve Materials: 

a. For Concrete Pipes:  ASTM C 443, rubber. 
b. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
c. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
d. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

2. Unshielded Flexible Couplings:  Elastomeric sleeve with stainless-steel shear ring and 
corrosion-resistant metal tension band and tightening mechanism on each end. 

3. Shielded Flexible Couplings:  ASTM C 1460, elastomeric or rubber sleeve with full-
length, corrosion-resistant outer shield and corrosion-resistant metal tension band and 
tightening mechanism on each end. 

2.6 CLEANOUTS 

A. Cast-Iron Cleanouts:  ASME A112.36.2M; with round-flanged, cast-iron housing; and secured, 
scoriated, Medium-Duty Loading class, cast-iron cover.  Include cast-iron ferrule and 
countersunk, brass cleanout plug. 

B. PVC Cleanouts:  ASTM D 3034, PVC cleanout threaded plug and threaded pipe hub. 

SUBDRAINAGE 02620 - 3 



Zaninovich Engineering YUBA THEATRE July 2010 
SEPTIC SYSTEM REPLACEMENT 

 
2.7 SOIL MATERIALS 

A. Backfill, drainage course, impervious fill, and satisfactory soil materials are specified in 
Division 2 Section "Earthwork." 

2.8 GEOTEXTILE FILTER FABRICS 

A. Description:  Fabric of PP or polyester fibers or combination of both, with flow rate range from 
110 to 330 gpm/sq. ft. when tested according to ASTM D 4491. 

1. Structure Type:  Nonwoven, needle-punched continuous filament. 
2. Style(s):  Flat. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

3.2 PIPING APPLICATIONS 

A. Underground Subdrainage Piping: 

1. Perforated PE pipe and fittings, couplings, and coupled joints. 
2. Perforated PVC sewer pipe and fittings for loose, bell-and-spigot joints. 

B. Header Piping: 

 
1. PVC sewer pipe and fittings, couplings, and coupled joints. 

3.3 CLEANOUT APPLICATIONS 

A. In Underground Subdrainage Piping: 

1. At Grade in Earth:  Cast-iron or PVC cleanouts. 

3.4 PIPING INSTALLATION 

A. Install piping beginning at low points of system, true to grades and alignment indicated, with 
unbroken continuity of invert.  Bed piping with full bearing in filtering material.  Install gaskets, 
seals, sleeves, and couplings according to manufacturer's written instructions and other 
requirements indicated. 

 
1. Lay perforated pipe with perforations down. 
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2. Excavate recesses in trench bottom for bell ends of pipe.  Lay pipe with bells facing 

upslope and with spigot end entered fully into adjacent bell. 

B. Use increasers, reducers, and couplings made for different sizes or materials of pipes and 
fittings being connected.  Reduction of pipe size in direction of flow is prohibited. 

C. Install ABS piping according to ASTM D 2321. 

D. Install PE piping according to ASTM D 2321. 

E. Install PVC piping according to ASTM D 2321. 

3.5 PIPE JOINT CONSTRUCTION 

A. Cast-Iron Soil Pipe and Fittings:  Hub and spigot, with rubber compression gaskets according to 
CISPI's "Cast Iron Soil Pipe and Fittings Handbook."  Use gaskets that match class of pipe and 
fittings. 

B. Join ABS pipe and fittings according to ASTM D 2751. 

C. Join PE pipe, tubing, and fittings with couplings for soil-tight joints according to AASHTO's 
"Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, "Joint 
Properties." 

D. Join perforated, PE pipe and fittings with couplings for soil-tight joints according to AASHTO's 
"Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, "Joint 
Properties"; or according to ASTM D 2321. 

E. Join PVC pipe and fittings according to ASTM D 3034 with elastomeric seal gaskets according 
to ASTM D 2321. 

F. Join perforated PVC pipe and fittings according to ASTM D 2729, with loose bell-and-spigot 
joints. 

G. Special Pipe Couplings:  Join piping made of different materials and dimensions with special 
couplings made for this application.  Use couplings that are compatible with and fit materials 
and dimensions of both pipes. 

3.6 CLEANOUT INSTALLATION 

A. Cleanouts for Subdrainage: 

1. Install cleanouts from piping to grade.  Locate cleanouts at beginning of piping run and at 
changes in direction.  Install fittings so cleanouts open in direction of flow in piping. 

2. In nonvehicular-traffic areas, use NPS 4 cast-iron or PVC pipe and fittings for piping 
branch fittings and riser extensions to cleanout.  Set cleanout frames and covers in a cast-
in-place concrete anchor, 12 by 12 by 4 inches in depth.  Set top of cleanout plug 1 inch 
above grade. 
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3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

3.8 IDENTIFICATION 

A. Materials and their installation are specified in Division 2 Section "Earthwork."  Arrange for 
installation of green warning tapes directly over piping. 

1. Install PE warning tape or detectable warning tape over ferrous piping. 
2. Install detectable warning tape over nonferrous piping and over edges of underground 

structures. 

3.9 FIELD QUALITY CONTROL 

A. Testing:  After installing filter course, test drain piping with water to ensure free flow before 
backfilling.  Remove obstructions, replace damaged components, and repeat test until results are 
satisfactory. 

3.10 CLEANING 

A. Clear interior of installed piping and structures of dirt and other superfluous material as work 
progresses.  Maintain swab or drag in piping and pull past each joint as it is completed.  Place 
plugs in ends of uncompleted pipe at end of each day or when work stops. 

END OF SECTION 02620 




