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1. Float finish, except score surface to provide a broom finish just after initial set. 
Score surface uniformly and perpendicularly to traffic, unless otherwise directed.

2. Prepare test samples of scoring textures for Architect’s selection of finishes prior 
to beginning work.

F. Applied Treatments
1. Finish slabs as specified hereinbefore and apply surface treatment where 

scheduled or specified.
2. Sealer-Hardener:  Coat newly finished slabs as soon as surface water has 

disappeared and upon completion of finishing operation.  Apply 1 additional coat 
just prior to acceptance of the project.

3. Follow manufacturer’s recommendations and provide 2 layers of wax when 
concrete is ready.

G. Defective Work:  Remove and replace when directed by Architect, surfaces which show 
excessive shrinkage cracks.

3.06 NON-SHRINK GROUT
A. Apply in accordance with manufacturer's direction; protect adjacent finished surfaces 

from defacement.  Provide for sleeves, and where indicated.
3.07 CURING AND PROTECTION

A. Protect freshly deposited concrete from premature drying and excessively hot or cold 
temperatures; maintain minimal moisture loss at relatively constant temperature for 
necessary hydration time and proper hardening of concrete.  Do not use curing agents 
for concrete that will receive fluid applied waterproofing or pedestrian traffic topping.

B. Duration of Curing:  In addition to overnight initial curing, continue final curing operations 
until the cumulative number of days or fractions thereof, not necessarily consecutive, 
during which temperature of the air in contact with concrete is above 50 degrees F. 
equals 7 days; if high-early strength concrete has been used continue final curing 
operation for 3 days total calculated as before.  Take care to prevent rapid drying at the 
end of the curing period.  If early removal of forms is approved and forms are removed 
during the curing period apply one of the curing methods specified in Standard 
Specifications and continue curing for the remainder of the required curing period.

*** END OF SECTION 03 30 00 ***
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PART 1 GENERAL
1.01 SECTION INCLUDES

A. System for Draining Retaining walls next to interior occupied space.
B. It is the intent of section for the membrane, insulation and drainage mat to be installed by 

a single contractor who warranties the integrity of the waterproofing.
1.02 RELATED REQUIREMENTS

A. Drawings and general provisions of the Contract, including General and Supplemental 
Conditions and Division 1 specification sections, apply to this section.

B. Division 3:  Concrete
C. Section 07 21 00:  Rigid Insulation 
D. Section 23 21 13:  Ground Loop Heat-Pump Piping 
E. Section 26 05 43:  Underground Ducts and Raceways for Electrical Systems 
F. Section 33 10 00:  Water Distribution

1.03 REFERENCE STANDARDS
A. ASTM International (ASTM) (www.astm.org)

1. ASTM D 5199 – Standard Test Method for Measuring the Nominal Thickness of 
Geosynthetics.

2. ASTM D 5261 – Standard Test Method for Measuring Mass per Unit Area of 
Geotextiles.

1.04 SUBMITTALS
A. See Section 01 34 00 - Submittals.
B. Product Data: Submit manufacturer's product data, including installation instructions.
C. Samples: Submit manufacturer’s sample of composite drainage mats, minimum 6” by 6”.
D. Manufacturer's Certification: Submit manufacturer's certification that materials comply 

with specified requirements and are suitable for intended application.
E. Warranty Documentation: Submit manufacturer's extended warranty.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacture of products of the type 

specified and providing technical representatives to visit project site.
B. Installer Qualifications: Acceptable to manufacturer, with documented experience on at 

least 5 projects of similar nature within the last 5 years.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Delivery Requirements: Deliver materials to site in manufacturer's original, unopened 
containers and packaging, with labels clearly identifying product name and manufacturer.

B. Storage and Handling Requirements:
1. Store and handle materials in accordance with manufacturer's instructions.
2. Keep materials in original, unopened containers and packaging until installation.
3. Store materials in clean, dry area indoors.
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4. Protect materials during storage, handling, and installation to prevent damage.

PART 2 PRODUCTS
2.01 LIQUID APPLIED WATERPROOF MEMBRANE

A. Materials
1. Provide Flex-System II by Pro-Seal Products.
2. Similar products with as good or better specifications will be accepted after 

bidding for approval with completed 01 42 00 Substitution Request Form.
2.02  RIGID INSULATION

A. Materials
1. Provide Rigid Insulation Board as specified in 07 21 00 - Insulation
2. Similar products with as good or better specifications will be accepted after 

bidding for approval with completed 01 42 00 Substitution Request Form.
2.03  COMPOSITE DRAINAGE MATS

A. Materials 
1. Core bonded to filter fabric.
2. Core:

a. Material: Polypropylene.
b. Type: Tangled matrix of randomly oriented monofilaments shaped into 

series of parallel porous drainage channels.
3. Filter Fabric:

a. Material: Polyester.
b. Type: Nonwoven.
c. Fabric Overlap: 3” (76 mm).

4. Nominal Weight, ASTM D 5261:
a. Core: 14.3 oz per sq yd (485 g/m2)
b. Fabric: 2.9 oz per sq yd (100 g/m2)
c. Composite: 17.2 oz per sq yd (585 g/m2)

5. Nominal Thickness, ASTM D 5199:
a. Core: 0.25” (6 mm).
b. Composite: 0.26” (7 mm).

6. Provide Composite Drainage Mats: “AdvancedDrain .25” by ABP, “Drainage 
Panel Geonet A” by Sika, ProDrain by Pro-Seal.

7. Similar products with as good or better specifications will be accepted after 
bidding for approval with completed 01 42 00 Substitution Request Form.

2.04 FILTER FABRIC at outside edge of drainage rock
A.  Provide by Mirafi
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B. Similar products with as good or better specifications will be accepted after bidding for 
approval with completed 01 42 00 Substitution Request Form.

2.05  WALL PENETRATIONS
Hardware and Products per other Sections 

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine surfaces to receive wall drainage systems
B. Confirm installation of sleave for utility conduits to pass thru wall.
C. Notify Architect of conditions that would adversely affect installation or subsequent use.
D. Do not begin installation until unacceptable conditions are corrected.

3.02 INSTALLATION
A. Follow manufacturers directions and recommendations.
B.  Clean the concrete surface to accept the liquid applied membrane.
C.  Confirm the utility sleaves which pass through the wall are ready to accept membrane.
D.  Install the la first coat of i[quid applied membrane, wrapping around to enclose the 

sleeves.  Let dry.
E. Install a second coat of liquid applied membrane using the fresh as an adhesive for the 

rigid insulation.
F.  Mechanically fasten the composite drainages mats :

1. To allow flow of water in all directions within drainage core.
2. To prevent soil from entering drainage core while providing ample flow of water.

G. Install the footing drains
H. Install free draining material and wrap with filter fabric.

3.03 PROTECTION
A. Protect installed composite drainage mats from damage during construction.

*** END OF SECTION ***
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Web Site: http://www.emseal.com.

2. Polytite Manufacturing Corporation, a Dayton Superior Company.

Web Site:  http://www.polytite.com . 

2.03 EXTERIOR JOINT SEALANTS – VERTICAL

A. Non-Porous Materials Adhered to both Porous and Non-Porous Materials:
USE AT METAL DOOR & WINDOW FRAMES
1. Weatherproofing Sealant, Non-Paintable.  Neutral curing.

a. Reference Standard: ASTM C920, Type S, Grade NS, Class 50, Use 
NT, M, G, A, and O.

b. Single Component Silicone:

1) Dow Corning 791, Dow Corning 795, or Dow Corning 756. 
2) Pecora 895 or Pecora 865.
3) Tremco Spectrem 2 or Tremco Spectrem 3.
4) GE Silpruf SCS2000. 

c. Joint Movement Capabilities: 50 percent extension and 50 percent 
compression in accordance with ASTM C719.

2.04 EXTERIOR JOINT SEALANTS - HORIZONTAL

A. Recessed Joint Fillers: Asphalt impregnated joint filler and as specified Division 2 for 
paving and other horizontal surfaces. 

B. Exterior Paving Joint Sealant over Joint Filler: 

1. Reference Standard: ASTM C920, Grade P, Class 25, Use T.
2. Single Component Silicone Sealant: Type S, ASTM D5893

a. Dow Corning 890 SL.
b. Dow Corning Parking Structure SL.
c. Tremco Parking Structure Sealant GG (Gun Grade).

3. Parking Structure Sealant SL (Self-Leveling). Two Component Polyurethane 
Paving Joint Sealant: Type M.

a. Tremco THC 900 or THC 901.
b. Sika Sikaflex-2c SL.
c. Sonneborn Sonolastic SL 2.

2.05 JOINT SEALANTS SPECIFIED ELSEWHERE

A. Refer to Related Sections.

2.06 BACKER MATERIAL

A. Backer Rod: Non-adhering, closed cell polyethylene foam or skinned open cell 
polyethylene foam (soft rod) and as instructed by joint sealant manufacturer.

1. Diameter: 1/3 greater than width of joint where it is to be installed.
2. Polystyrene foam and open cell rods not accepted.

B. Pre-compressed Foam Joint Sealant: Self expanding, polyurethane foam tape joint 
sealant. Size as appropriate for plus and minus 50 percent elongation and 
compression of joint.

http://www.emseal.com/
http://www.emseal.com/
http://www.emseal.com/
http://www.emseal.com/
http://www.emseal.com/
http://www.polytite.com/
http://www.polytite.com/
http://www.polytite.com/
http://www.polytite.com/
http://www.polytite.com/
http://www.polytite.com/
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PART I - GENERAL

1.01 GENERAL

A. Conform to General Conditions, Supplementary Conditions, and Division 01.

B. This section of the specification applies to the entire mechanical work, both interior 
and exterior, as specified herein after and shown on the plans.

1.02 SCOPE

A. Provide heating, ventilating, and air conditioning equipment, piping, ductwork, etc. 
as shown on Plans and as described in contract documents.

1.03 DEFINITIONS

A. The term "approved equal" means final approval by the Owner's representative of 
a material or piece of equipment substituted for that which is shown in the 
specifications or plans.

B. The term "provide" means the furnishing and installing of equipment (including 
connections and appurtenances) complete and ready for use.

C. The term "Mechanical Contractor (MC)" and "Electrical Contractor (EC)" as used in 
these Specifications or on the Contract Drawings, refers to those subcontractors 
working under the direction of the "General Contractor (GC)."

1.04 INTENT OF DRAWINGS

A. The drawings are diagrammatic and do not show the exact details and locations, 
nor all offsets in ductwork and piping. Contractor shall provide additional fittings, 
offsets and extensions in piping, ductwork and related mechanical insulation as 
required to meet the intent of the documents. Contractor shall include in his bid 
provisions to relocate or shift piping and ductwork where conflicts exist with 
Structural, Architectural, or Electrical.

B. Refer to the complete set of Architectural, Structural, Electrical, and Civil Plans and 
Specifications for additional details of the work. Review Plans and Specifications of 
other trades to identify other requirements. Discrepancies shall be reported to the 
Owner's representative immediately before ordering material or beginning work.

1.05 COORDINATION

A. Examine the complete set of drawings including all disciplines before work is 
started. Consult with each of the other Contractors regarding locations and spaces 
required for work and lay out work to avoid interference. Maximum clearance shall 
be maintained for service access and maintenance of all equipment. Failure to 
coordinate shall be justification to require Contractor, at his own expense, to move 
his work to provide the necessary space for the other contractors.

B. Contractor shall be responsible for his own coordination between all other trades. 
Development of Shop Drawings shall be a collaborative effort between the General 
Contractor, Mechanical Contractor, Electrical Contractor and all other 
subcontractors working on the project. Shifting of piping, ductwork and other 
mechanical items shall be the responsibility of the Team to maintain the intent of 
the documents. Submit shop drawings to the Owner's representative.

1.06 WORK IN OTHER SECTIONS

A. Drawings and General Provisions of the Contract, including General and Special 
Conditions and Division 01 Specification Sections, apply to this Section.

1.07 CODES AND REFERENCES
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A. Codes and Standards listed shall be the most current issue as adopted by the 
Local Jurisdiction. In the event of a conflict of codes, the most stringent code will 
apply.

1. International Building Code (IBC)

2. Uniform Plumbing Code (UPC)

3. International Mechanical Code (IMC)

4. Washington State Energy Code

5. SMACNA Duct Construction Standards, Metal and Flexible

6. National Electrical Code (NEC)

1.08 PERMITS AND FEES

A. Obtain and pay for all permits, licenses and construction or utility fees. Furnish 
final certificate to Owner showing compliance with code requirements.

1.09 SCHEDULING

A. Comply with requirements of General Specifications.

1.10 PRIOR APPROVALS

A. Specifications have been written around equipment and material selected for this 
project based on quality, size, capacity, and performance required to meet building 
design criteria. Any equipment and/or material used in this project, that is not as 
specified, must have prior approval from the Owner's representative.

B. Request for Approval must be submitted with substitution request form included in 
Division 0 to Owner's representative, a minimum of 10 calendar days prior to bid 
date. This letter shall be accompanied with complete information regarding items 
to be substituted.

C. Those items that receive prior approval, will be listed in the Mechanical Addenda.

D. Supplier, and/or Mechanical Contractor, shall be responsible for ensuring that 
substituted material or equipment is of the same size, quality, capacity, weight, and 
electrical characteristics as that specified. Any changes and costs required during 
construction, due to contractor's/supplier's neglect to properly select substituted 
equipment, shall be paid by the contractor/supplier. 

E. Prior approval to bid does not mean automatic final approval of material or 
equipment by the Owner's representative. Final approval will be given after final 
submittal data has been presented to Owner's representative, with complete 
information regarding weights, capacities, size, electrical requirements and quality.

1.11 MATERIAL AND MATERIAL SUBMITTALS

A. All material used on the project shall be new material and free from defects. This 
Contractor shall submit catalog data and engineering data on all equipment as 
specified or having received prior approval.

B. Material and equipment specified is designated by various manufacturer's catalog 
numbers. Acceptable alternate manufacturers are also listed. Such manufacturers 
are exempt from the 10-day prior approval clause of these specifications, but must 
submit standard submittal data for final approval as otherwise noted.

C. Submittal shall be arranged in numerical order, according to specification section 
number and item number. Submittal shall be in PDF format complete with labeled 
bookmarks (minimum one per specification section).
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D. Submittal shall be as follows: Before ordering or installing any of the materials, this 
Contractor shall submit copies of complete information on the materials to be used 
on the project. Submittal shall include, but not be limited to, the following.

1. Contractor's Cost Breakdown

2. Complete List of Subcontractors and Suppliers

3. Piping

4. Ground Loops

5. Tests and Adjustments 

E. Owner's representative's review of submittals is for general conformance with the 
design concept and Contract Documents. Marking or comments shall not be 
construed as relieving the Contractor from compliance with the project Plans and 
Specifications, nor departures therefrom. The Contractor remains responsible for 
details and accuracy for confirming and correlating all quantities and assembly and 
for safe performance of his work.

F. The Owner's representative will return one set of this submittal to the contractor 
showing any corrections, additions, and/or deletions. This Contractor shall 
resubmit those items that need to be corrected or added.

1.12 CONTRACTOR'S COST BREAKDOWN

A. Mechanical Contractor shall submit, with the submittals, a cost breakdown of the 
major portions of his work, pursuant to the following outline.

1. Job organization and submittals.

2. Outside site utilities.

3. Equipment

4. HVAC piping

5. Tests and adjustments .

1.13 RECORD (AS-BUILT) DRAWINGS

A. This Contractor shall maintain a set of Contract Drawings at the site on which the 
actual installed location of piping, equipment, etc., shall be shown in a legible, neat 
manner. This set of plans shall show actual dimensions (including depth of bury) of 
underground piping from construction lines, so they can be readily found after 
covering. Upon completion of the project, the as-built information shall be 
transformed into AutoCAD version 2018 or greater. Record drawings shall be the 
same size as contract drawings. This set of plans shall be submitted for final 
approval. Drawings shall be one full size set, one half size set and on a USB flash 
drive in PDF and .dwg format. The contractor shall be ready for review of the on-
site as-builts monthly prior to submitting his billing. Failure to have drawings 
available for review may delay monthly billings.

1.14 OPERATING INSTRUCTIONS 

A. Operate all systems through complete cycles in the presence of designated 
Owner's representative. Give instructions for operation, care and maintenance. All 
systems shall be operated through complete operating cycles for a minimum 
period of 7 days in conjunction with the designated Owner's representative before 
acceptance.

1.15 TRAINING 
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A. The Mechanical Contractor shall digitally record all Owner Mechanical training 
sessions and shall provide copies on USB flash drives. Training sessions shall be 
provided for all mechanical systems. Three copies of these USB drives shall be 
turned over to the Owner at the completion of the project.

1.16 OPERATION AND MAINTENANCE MANUALS (O&MS)

A. General: Provide one preliminary searchable PDF set of Operation and 
Maintenance Manuals including maintenance information and parts list furnished 
by the manufacturer with the equipment, together with supplementary drawings 
where necessary, to itemize serving and maintenance points. Include the Valve 
Tag list as posted in the Mechanical spaces. Filter list shall include all sizes and 
quantities for each unit and recommended filter maintenance schedule.  Include 
methods of operation, seasonal requirements, manufacturer's data and warranty 
forms. Warranty forms are to be located in the front of the manuals as well as in 
each applicable specific section. Provide address and 24-hour phone number of 
the firms responsible under warranty. Items requiring service or correction during 
the warranty period shall be serviced within 24 hours of notification by Owner. Data 
in manuals shall be neat, clean copies, with operation and maintenance 
instructions for each item of equipment installed. Drawings shall be accordion 
folded. An index shall be provided with all contents listed in an orderly presentation 
with bookmarks according to specification section. 

B. Number of Copies: A preliminary set of the O&M Manuals shall be submitted for 
approval.  After this set has been approved, one hard copy and 3 electronic copies 
on USB flash drives shall be submitted.

C. Hard Copy Binding: Organize operating and maintenance data into suitable sets of 
manageable size. Copies shall be submitted in 3-ring binders. Covers shall include 
the name of the Job, Owner, Architect, Engineer, Contractor, and the year of 
completion. The back edge of the binder shall include a label with the name of the 
Job, the Owner and the year completed. Each copy shall have a typewritten index 
and tabbed dividers between equipment categories. Binders to be no more than 
80% full; binders that are over 80% full will be sent back for dividing into additional 
binders.

1.17 CERTIFICATIONS

A. Provide written certification that work has been fully completed in strict accordance 
with Plans and Specifications and request final inspection.

B. Provide written certification that Contractor will replace materials and workmanship 
that prove defective for one (1) year after date of acceptance or extended warranty 
as listed in individual sections.

C. Provide written certification of inspection from the Authority Having Jurisdiction, 
stating that all work has been inspected, accepted, and approved as complying 
with existing governing ordinances and codes.

D. Provide written certification that Owner's representative has been fully instructed in 
the operation and function of all mechanical systems.

E. Provide copies of certification in the O & M Manuals.

1.18 DOCUMENTS

A. Present the following documents to the Owner's representative prior to final 
acceptance of buildings. Final payment of the Contract will be contingent upon 
receiving these documents:

1. Record (as-built) drawings.

2. Operation and Maintenance Manuals (3 sets).
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3. Final material submittal.

4. Warranties and Extended Warranties.

5. Approved Final Balancing logs. 

6. Final certificates of inspection and code compliance.

7. All applicable forms required by these specifications.

8. Provide copies of the above documents in O & M Manuals.

1.19 WARRANTY

A. All mechanical equipment and systems including Heating, Ventilating, and Air 
Conditioning systems, including controls and all parts thereof, shall be warranted 
(parts and labor), for a period of one (1) year after the date of substantial 
completion as determined by the documentation.

B. Contractor shall repair or replace to the satisfaction of the Owner's representatives 
any defective material, equipment, or poor workmanship, which may show itself 
during this warranty period.

PART II - PRODUCTS (NOT USED)

PART III - EXECUTION

3.01 SUBMITTAL

A. Owner's representative's review of submittals is for general conformance with the 
design concept and Contract Documents. Marking or comments shall not be 
construed as relieving the Contractor from compliance with the project Plans and 
Specifications, nor departures therefrom. The Contractor remains responsible for 
details and accuracy for confirming and correlating all quantities and assembly and 
for safe performance of his work.

*** END OF SECTION 23 00 10 ***
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PART I - GENERAL

1.01 WORK INCLUDES

A. General requirements for basic materials and methods.

1.02 REFERENCES

A. American Society of Heating, Refrigeration and Air Conditioning Engineers 
(ASHRAE).

B. "Seismic Restraint Manual Guidelines for Mechanical Systems" by Sheet Metal 
and Air Conditioning Contractors National Association, Inc. (SMACNA).

PART II - PRODUCTS

2.01 GENERAL

A. See specific sections for this requirement.

2.02 PRODUCT TESTING

A. Any piece of equipment used in this project and hereinafter specified which, by its 
nature, requires electrical connection, such as fans, pumps, air handling 
equipment, etc., must be provided with an approval label from one of the agencies 
hereinafter listed.

B. Approval of agency must be for the total package; approval of individual 
components not acceptable. All labels must be located outside of equipment and 
shall be visible to inspector. Comply with all requirements of RCW 19.28.010 and 
NEC Sections 90-7 and 110-3 (1993).

C. It shall be the responsibility of the Mechanical Contractor or the equipment supplier 
to meet the requirements of this section. Any agency costs to provide an 
appropriate label for a piece of equipment must be included in this bid. Failure by 
Mechanical Contractor or supplier to obtain approval labels prior to bid shall be 
sufficient cause for the Mechanical Contractor/supplier to obtain all such labels at 
no additional cost to Owner. The following is a list of approval testing laboratories:

1. Underwriters Laboratories, Inc., www.ul.com

2. Canadian Standards Association, www.csagroup.org

3. American Gas Association, www.aga.org.

4. Factory Mutual Systems, www.fmglobal.com

5. MET Electrical Testing, www.metlabs.com

6. Intertek Testing, www.intertek.com

2.03 DAMAGED OR REJECTED MATERIALS

A. Remove from the site immediately.

2.04 FIRE INTEGRITY

A. Manufacturers

1. 3M Fire Products

2. Holdrite

3. Approved equal

B. The penetration sealing systems shall be provided with F-Rating and/or T-Rating 
as required by IBC Section 714.3 and 714.4 Penetrations include the following:
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1. Through-penetration firestopping in fire-rated construction.

2. Construction-gap firestopping at connections of the same or different 
materials in fire-rated construction.

3. Construction-gap firestopping occurring within fire-walls, floor or floor-
ceiling assemblies.

4. Construction-gap firestopping in smoke partitions.

5. Through-penetration smoke stopping in smoke partitions.

6. Construction-gap smoke stopping in smoke partitions.

7. All ductwork and piping penetrating mechanical spaces, mechanical 
mezzanines, mechanical lofts, mechanical boiler rooms, or other 
mechanical spaces, shall be fire caulked, even if the walls are not rated. 
Visible piping penetrations shall be covered by split chrome-plated floor 
and ceiling plates. Visible ductwork penetrations shall be covered by 
painted angle-iron frames.

C. All products shall be listed in Underwriters Laboratory Fire Resistance Directory. 
Firestopping for penetrations and voids shall be UL-tested systems.

1. Through-penetration firestop devices (XHCR).

2. Fire resistance ratings (BXUV).

3. Through-penetration firestop systems (XHEZ).

4. Fill, void or cavity material (XHHW).

D. All material shall be tested per American Society for Testing and Material 
Standards, ASTM E814: Standard test method for fire tests of through-penetration 
firestops.

E. Firestopping for penetrations and voids shall be UL-tested systems.

2.05 HANGERS

A. Provide all anchors, and all supports for piping and equipment included in contract. 

B. It is the responsibility of the Contractor to provide an adequate pipe support 
system in accordance with recognized engineering practices, using standard, 
commercially-accepted pipe hangers and accessories.

2.06 BURIED UTILITY WARNING AND IDENTIFICATION TAPE

A. Where non-metallic piping is buried, provide detectable aluminum foil plastic-
backed tape or detectable magnetic plastic tape manufactured specifically for 
warning and identification of buried piping. Tape shall be detectable by an 
electronic detection instrument. Provide tape in rolls, 3" minimum width, color-
coded for the utility involved with warning and identification imprinted in bold black 
letters continuously and repeatedly over entire tape length. Warning and 
identification shall read "Caution: Buried Water Piping Below" or similar wording. 
Use permanent code and letter coloring unaffected by moisture and other 
substances contained in trench backfill material.

PART III - EXECUTION

3.01 LAYING OUT WORK

A. Locate all general reference points as established by the General Contractor and 
take such action as is necessary to prevent their destruction; lay out work and be 
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responsible for all lines, elevations, grading for utilities and other work executed 
under the Contract. Exercise proper precautions to verify figures shown on 
drawings, before laying out work and be responsible for any errors resulting from 
failure to exercise such precaution. The coordination of the utility installation with 
the final site grading and elevation by the General Contractor shall be the 
responsibility of this contractor. Locate existing utility lines which will be affected by 
the building location before any footing work begins. Report conflicts with the Plans 
to the Owner's representative for adjustment before proceeding with the work. 
Failure to follow this instruction will result in the contractor being required to alter 
his work at his own expense.

3.02 WORKMANSHIP

A. Furnish and install all equipment for a neat and finished appearance. If, in the 
judgment of the Owner's representative, any portion of the work has not been 
installed in a workmanlike manner, or has been left in a rough, unfinished manner, 
Contractor will be required to remove and reinstall the equipment, and patch and 
paint surrounding surfaces in a manner satisfactory to the Owner's representative, 
without any increase in cost to the Owner.

3.03 EXCAVATION - GENERAL

A. Perform all necessary excavation, shoring and backfilling required for the proper 
installation of work inside the buildings and premises, or outside as may be 
necessary. Slope sides of excavation to comply with local codes and ordinances 
having jurisdiction. Shore and brace where sloping is not possible because of 
space restrictions or stability of material excavated.

B. Excess excavation shall be backfilled with gravel or sand and mechanically 
compacted to give full support to the piping. In case of sewer lines in rock 
excavation, the excavation shall be made at least 6" deeper than required and 
backfilled with sand to outside invert grades to provide cushion. No underground 
lines shall be covered until the installation has been approved by the Owner's 
representative, and the Authority Having Jurisdiction. Maintain sides and slopes of 
excavations in safe condition until completion of backfilling. All backfill shall be 
thoroughly compacted.

C. No cinders shall be used for backfilling where steel, iron or copper piping is used. 
All trenches near or under footings shall be cut only after approval of the Owner's 
representative, and all backfilling of such trenches shall be according to his 
direction.

D. All items of grading which will in any manner affect the bearing capacity of the soil 
foundations upon which will be placed floor slabs, walls, column footings or piping 
beds shall be performed to the satisfaction of the Owner's representative. All soil 
foundation areas which will in any manner support any of the above stated 
construction will be compacted by the use of mechanical tampers to at least 95% 
of the maximum density of the soil foundations, as determined by the compaction 
control test, in accordance with the "Method of test for Moisture Density Relations 
of Soils, ASTM Designation D1557." The moisture control at the time of 
compaction shall be uniform throughout the area and shall not vary more than 5% 
above or below the optimum moisture content as determined by the above 
described " Compaction Control Test." Place fill in 8" loose layers, each layer 
compacted.

E. Division 31, (31 23 16 - Excavation, 31 23 23 Fill, 31 26 16.13 Trenching), shall 
provide Excavation, Fill and Trenching for the Mechanical Contractor, as needed to 
complete his work.

3.04 EXCAVATION DEWATERING
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A. Prevent surface water and subsurface or ground water from flowing into 
excavations, and from a flooding project site and/or surrounding area.

B. Do not allow water to accumulate in excavations. Remove water to prevent 
softening of foundation bottoms, undercutting footings, and soil changes 
detrimental to stability of subgrades and foundations. Provide and maintain pumps, 
well points, sumps, suction and discharge lines, and other dewatering system 
components necessary to convey water away from excavations.

C. Establish and maintain temporary drainage ditches and other diversions, outside 
excavation limits to convey rain water and water removed from excavations to 
collection points or run off areas. Do not use trench excavation as temporary 
drainage ditches.

3.05 EXCESS EXCAVATION MATERIAL

A. Dirt and debris from trench excavation shall be disposed of by this contractor, as 
directed by the Owner's representative.

3.06 PIPING INSTALLATION

A. Lay piping in straight lines with uniform slope, leave no pockets. Care shall be 
taken to keep all foreign materials out of the piping during installation. Where 
ground water is present, provide suction pumps to keep trenches free of water, 
and cap ends of piping exposed to ground water when work is interrupted.

B. All underground piping used for the distribution of HVAC systems located outside 
the building perimeter shall be buried a minimum of 36" from finish grade to top of 
piping.

C. Isolation valves: Provide isolation ball or butterfly valves with positive shutoff on all 
inlets and outlets for all piping where they enter the building. These valves are 
required even if not shown on the Plans.

3.07 OPENINGS IN PIPING 

A. Keep all openings covered tightly with plastic during the work.

3.08 PIPE SLEEVES

A. General: Provide pipe sleeves for piping passing through foundations, walls, floors, 
partitions, and roof to allow piping to pass freely through.

B. Foundation Walls: Where piping passes through walls below finished grade, but 
does not enter the building spaces, the sleeves shall be Schedule 40 galvanized 
steel pipe. Provide a modular seal between the sleeve and the piping.

C. Building Walls (Below Grade) and Floor Slabs: Where piping passes through 
building walls below grade, and floor slabs on grade or below grade, the sleeves 
shall extend a minimum of 1" inside the building wall or above the finished floor 
level, and shall be made watertight and gas tight by the appropriate modular seal. 
Sleeves shall be Schedule 40 galvanized steel pipe. If the sleeve and modular seal 
are subject to trapping water on the top side, pack with water resistant foam and 
caulk with flexible caulking or grout.

D. Building Walls and Floor Slabs (Above Grade): Where piping passes through 
concrete walls or floors within the building, the sleeves shall be of sufficient 
strength to withstand the pressure and concrete pouring operation without 
deforming or rupturing. Sheet Metal Ductwork with end slit and formed into flanges 
is not acceptable. Sleeves shall extend 1" above the finished floor. Sleeves in walls 
shall be flush on both sides.

E. Piping Subject to Expansion: Where piping is subject to motion due to expansion, 
such as hot water heating mains, the sleeve shall be made large enough to allow 
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free motion. Where piping passing through is insulated, the sleeve shall be large 
enough to permit the covering to pass through.

3.09 PAINTING, TAGS, ETC.

A. Identification Tags: Provide identification tags for each main shutoff and control 
valve throughout the building indicating the system served. Tags shall be black 
phenolic plastic with white engraved inscription attached with chrome chain.

B. Mechanical Room: Provide valve tag lists laminated in mechanical room. Provide 
matching floor plan diagram showing locations for each valve on an overall floor 
plan.  Locate as directed by the Owner's representative.

C. Pipe Markers:

1. Piping throughout the building shall be equal to Brady Corporation No. B-
946, M.S.I. No. MS-900, meeting or exceeding ANSI A13.10-1981. Pipe 
markers shall consist of two wraps of arrows in the direction of flow, color, 
and wording as indicated in the schedule following. Stencils shall be visibly 
located and spaced on maximum 20'-0" centers for long straight pipe runs. 
Stencils shall be located on both sides of a wall, within the first 3'.  Label 
all ground loop piping by zone where it enters the building.

2. Color Code Schedule: (Service, Color, Stencil)

Condenser Water Supply Green CON. W.S.

Condenser Water Return Green CON. W.R.

3.10 FIRE INTEGRITY

A. All penetrations of fire-rated walls, ceilings, roofs or floors via piping must be 
protected by appropriately-rated assemblies, and caulking to maintain integrity of 
structure.

3.11 CLEANING UP

A. Comply with requirements of the General Specifications.

3.12 CAULKING

A. Caulk all openings and flash around all piping, equipment, and ductwork passing 
through roof, floor, and walls. All caulking shall be water resistant. See also 
paragraph "Fire Integrity" for rated walls, ceilings, roofs, or floor penetrations.

B. All piping and ductwork penetrations of walls, ceilings, and floors shall be caulked. 
A chrome-plated steel escutcheon plate shall be installed at each visible piping 
penetration of walls, ceilings, or floors. All duct penetrations of walls, ceilings or 
floors shall be flashed with 3" x 3" 18 gauge galvanized sheet metal angle for 
concealed ducts, and stainless steel angle for exposed ducts.

3.13 OPERATION OF EQUIPMENT AND SYSTEMS

A. Contractor is responsible during all periods of balancing and testing. Provide 
temporary utilities as required.

3.14 TESTS, ADJUSTMENTS AND INSPECTION

A. Test all work thoroughly and systematically, both during construction and after 
completion. Notify Owner's representative 48 hours in advance of all tests. Tests 
shall be maintained until approved. Tests shall be as hereinafter specified.

B. The Contractor shall test the completed installation as in regular service. Any 
defects or imperfections that may show up are to be promptly corrected. The 
Contractor shall guarantee the entire system and all parts thereof for a period of 
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one year from date of final acceptance. The Contractor shall repair or replace any 
part which may show signs of failure during that time, if such failure, in the opinion 
of the Owner's representative, is due to imperfections in material or to improper 
workmanship.

C. No system, whether prescribed for testing or not, shall be covered or concealed 
below ground, in walls, in ceiling spaces, or generally from ease of viewing, without 
first notifying the Owner's representative. Failure to notify the Owner's 
representative for inspection of concealed systems shall be cause to require this 
contractor to uncover and recover such systems at no additional cost to Owner.

D. A log of all tests shall be kept. The log shall note, dates, time of day test started, 
system or portion of system tested, length of test, test results, and who witnessed 
the test (AHJ, Owner's representative, or GC). Contractor shall insert legible name 
of witnesses. Contractor to submit a copy of the contractor's test log monthly to the 
Owner's representative.

E. Review the project to determine when final inspection is appropriate and advise 
Owner's representative. Mechanical Contractor is required to complete his work 
before requesting final inspection.

F. See specification section of piping used for test methods or procedures used.

3.15 FINAL INSPECTION

A. This contractor shall thoroughly review and inspect the project to determine when 
final inspection is required, and shall so advise the Owner's representative. It shall 
be understood that the work is to be essentially complete. If such is not the case 
and more than one final inspection and one backcheck are necessary, this 
Contractor may be billed for the additional backchecks at the then governing rate 
for the personnel involved. The final inspection punchlist shall be legibly signed on 
a copy of the punch list by a person responsible for the trade involved, and 
transmitted to the Owner�s representative, before a backcheck will be scheduled.

3.16 PROTECTION AND CLEANING

A. All equipment and material installed by this contractor shall be properly protected 
from damage during the course of construction.

3.17 SPECIAL PROTECTION

A. Exercise maximum precaution to protect the building and equipment from damage 
of any kind, and in particular, prevent water and dust seepage into new equipment.

3.18 BALANCING WORK

A. Provide Testing, Adjusting and Balancing as required in this section of the 
specification.

3.19 INSTRUCTION PERIODS FOR OWNER'S PERSONNEL

A. Scope: Following installation of mechanical work, have representatives of 
installation tradesmen conduct demonstrations and instruction periods to point out 
locations of servicing points and required points of maintenance to Owner's 
representatives.

B. General Description of Instruction Periods: Each period shall include preliminary 
discussion and presentation of information from maintenance manuals with 
appropriate references to drawings, followed by tours of building areas explaining 
maintenance requirements, access methods, servicing and maintenance 
procedures, equipment cleaning procedures, temperature control settings, and 
available adjustments.
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C. Scheduling of Instruction Periods: Notice of Contractor's readiness to conduct such 
instruction and demonstration shall be given to the Owner's representative at least 
two weeks prior to the instruction periods, and agreement reached as to the date 
at which the instruction periods are to be performed. Advise Owner's 
representative two weeks prior to date when ready to conduct instruction and 
demonstrations; receive approvals of proposed date prior to making final 
arrangements.

D. Schedule an additional instruction period for the off-season. That is, if initial 
instruction period takes place during the heating season, schedule another during 
the cooling season, or vice versa.

3.20 ON-SITE OBSERVATIONS AND SAFETY MEASURES

A. During its progress, all work shall be subject to observation by the Owner's 
representative, and of the National Board of Fire Underwriters, State and Local 
Inspectors. The Engineer has not been retained or compensated to provide design 
and construction review services relating to the Contractor's safety precautions or 
to means, methods, techniques, sequences or procedures required for the 
Contractor to perform his work. The Contractor will be totally responsible for 
conditions of the jobsite, including safety of all persons and property during 
performance of the work. This requirement will apply continuously and not be 
limited to normal working hours. The duty of the Owner's representative to conduct 
construction observations of the Contractor's performance is not intended to 
include review of the adequacy of the Contractor's safety measures in, on, or near 
the construction site. It shall be the Contractor's responsibility to comply with 
"Safety and Health Regulations for Construction" in the Federal Register by the 
U.S. Department of Labor. Contractor shall be responsible for providing all such 
safety measures and shall consult with the State and/or Federal Safety Inspector 
for interpretation whenever in doubt as to whether he is or is not in compliance with 
State and/or Federal regulations. Furthermore, the Contractor distinctly assumes 
all risk or damage or injury to any persons or property wherever located resulting 
from any action or operation under this contract or in connection with the work.

3.21 SYSTEM STARTUP

A. Provide the services of manufacturer's field representative for starting and testing 
equipment.

3.22 COMMISSIONING

A. This Contractor will be required to participate in the commissioning process. The 
Mechanical Contractor shall complete the start-up forms and be available to assist 
in the commissioning process. The Mechanical Contractor shall include in his bid 
all cost associated with his portion of the commissioning process.

B. As a minimum, the following Mechanical Items shall be commissioned, see 
Commissioning section.

1. Ground loop piping systems

*** END OF SECTION 23 00 20 ***
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PART I - GENERAL

1.01 SECTION INCLUDES

A. Ground-coupled heat exchanger and connections to building piping system

B. Site test bore drilling report

1.02 RELATED REQUIREMENTS

A. Section 31 23 16 - Excavation.

B. Section 31 23 23 - Fill.

C. Section 31 23 16.13 - Trenching.

1.03 REFERENCE STANDARDS

A. 49 CFR 192.285 - Plastic Pipe: Qualifying Persons to Make Joints; current edition.

B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications, Chapter 32, 
Geothermal Energy; American Society of Heating, Refrigerating and Air-
Conditioning Engineers, Inc..

C. ASTM D2447 - Standard Specification for Polyethylene (PE) Plastic Pipe, 
Schedules 40 and 80, Based on Outside Diameter.

D. ASTM D2683 - Standard Specification for Socket-Type Polyethylene Fittings for 
Outside Diameter-Controlled Polyethylene Pipe and Tubing.

E. ASTM D2837 - Standard Test Method for Obtaining Hydrostatic Design Basis for 
Thermoplastic Pipe Materials or Pressure Design Basis for Thermoplastic Pipe 
Products.

F. ASTM D3035 - Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) 
Based on Controlled Outside Diameter.

G. ASTM D3261 - Standard Specification for Butt Heat Fusion Polyethylene (PE) 
Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing.

H. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fittings 
Material.

I. ASTM F714 - Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) 
Based on Outside Diameter.

J. ASTM F1055 - Standard Specification for Electrofusion Type Polyethylene Fittings 
for Outside Diameter Controlled Polyethylene Pipe and Tubing.

K. IGSHPA (GROUT) - Grouting Procedures for GHP Systems; International Ground 
Source Heat Pump Association.

L. IGSHPA (GVERT) - Grouting for Vertical GHP Systems; International Ground 
Source Heat Pump Association.

M. IGSHPA (INSTALL) - Closed-Loop/Ground-Source Heat Pump Systems: 
Installation Guide; International Ground Source Heat Pump Association.

N. IGSHPA (SLINK) - Closed-Loop Geothermal Systems Slinky� Installation Guide; 
International Ground Source Heat Pump Association.

O. PPI TR4 - PPI Listing of Hydrostatic Design Basis (HDB), Strength Design Basis, 
Pressure Design Basis (PDB) and Minimum Required Strength (MRS) Ratings for 
Thermoplastic Piping Materials or Pipe; Plastics Pipe Institute.

P. Reference standards shall be the latest revision as accepted by the local Authority 
Having Jurisdiction.
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1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section. 
Require attendance by all installers involved with site work and HVAC work.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data, Polyethylene Piping:  Provide manufacturer's data for piping and 
pipe fittings, showing compliance with specified requirements.

C. Provide manufacturer's recommendations for fusion jointing.

D. Include certification of long term hydrostatic basis, or test reports.

E. Product Data, Heat Exchange Fluid:  Provide data showing compliance with 
specified requirements.

F. Provide manufacturer's Material Data Safety Sheets.

G. Product Data, Grout and Slurry:  Provide information on thermal conductivity of 
proposed materials.

H. Shop Drawings:  Show complete piping layout, water table, water level, depths of 
excavation, final depths of piping, backfill placement, point of entrance to building, 
point of connection to equipment, test point locations, and fittings used for all joints 
and connections.

I. Samples: Provide one 2� length of pipe in selected size.

J. Test Reports, Piping: Indicate test method and results of hydrostatic pressure 
tests.

K. Record Documents: Record actual locations of all underground piping installed 
relative to Owner's permanent structure on same property.

L. Operation and Maintenance Data:  Provide procedures for pressurizing, charging, 
and isolation for equipment replacement.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver piping and fittings to project site in shipping containers with labeling in 
place.

1. Verify that labels on piping indicate manufacturer's name, pipe or tube 
size, and PE cell classification.

2. Verify that piping complies with specifications and is undamaged.

B. Deliver chemicals for heat exchange fluid to project site in unopened shipping 
containers with labeling in place; comply with local and state regulations.

1. Protect from weather, humidity and temperature variations, dirt and dust, 
and other environmental contaminants.

C. Store piping capped or plugged until time of installation.

1.07 GUARANTEED PERFORMANCE

A. Piping shall be guaranteed from material defects for a minimum of 25 years.  This 
shall include all material and labor to replace the faulty piping.

1.08 GENERAL DESCRIPTION OF WORK

A. Provide a complete Vertical Geothermal Loop Heat Exchanger (GLHE) as shown 
on the drawings.  The GLHE is a closed vertical loop bore hole depth as indicated 
on plans (300) foot deep bore holes.  Group the designated number of bore holes 
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per circuit headered in parallel, and route the appropriate number of supply/return 
headers as designated into the mechanical rooms terminated with a regulating full 
opening ball valve with a cap or plug.

B. The Ground Loop Contractor shall provide a complete closed loop system in 
accordance with International Ground Source Heat Pump Association (IGSHPA) 
Design and Installation Standards.

C. The piping in the bore holes shall be 1.00� (1�) High Density Polyethylene pipe 
(HDPE) and the header circuits shall be per engineering drawings HDPE.  All 
subsurface HDPE pipe must meet IGSHPA designated ASTM cell classifications 
and be approved by the Architect�s Engineer or Owner�s representative for this 
project.

D. All header trenches shall be traced with locator tape and warning wire with the 
warning wired run to the mechanical room.

E. This Contractor shall provide all geo-technical engineering, permits, surveys, 
underground drilling equipment, grouting, piping, valves, dewatering pumps, 
supports, surface excavation, backfill material, rough grading requirements, 
equipment, test equipment and other related equipment necessary to provide a 
complete working system as designed.

F. Site shall be returned to rough grade as per drawings.

G. Drilling methods used (rotary, air, mist, mud, etc.) are at the discretion of this 
Contractor.

1.09 QUALITY ASSURANCE

A. Unless otherwise instructed, work is to be observed by the Architect�s Engineer or 
Owner�s representative.  Tests and inspection work are to meet his approval at 
each stage before backfilling.  When public authorities require inspection and 
approval by them or their supervision of the work is required, their requirements 
shall be complied with.  Work covered before inspection and approval shall be re-
excavated and the cost borne by the Contractor responsible for covering the work.  
The National Ground Water Association �Guidelines for the Construction of Vertical 
Boreholes for Closed Loop Heat Pump Systems� and IGSHPA �Design and 
Installation Standards� shall serve as general criteria unless otherwise noted.

B. Manufacturer(s) supplying HDPE must be regularly engaged in the manufacture of 
GLHE products and tools of the types, materials, and sizes required and the 
product supplied must be approved by IGSHPA for GLHE use.

C. The Ground Loop Contractor shall be certified by IGSHPA and have 1000 tons of 
leak free projects.

D. Submit a resume containing credentials, applicable certifications, past experience 
with Ground Source technology and/or other relevant data.

E. Acceptable Bidders:  (Or approved Equal)

Geo Loop Tec
85 S. Orcas St.
Seattle, WA  98108
206-767-1895

PART II - PRODUCTS

2.01 HEAT EXCHANGER
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1. Heat Exchanger Configuration:  Closed system; polyethylene piping in 
vertical boreholes located adjacent to building, as indicated on drawings.

2. Pipe Diameter: 1�.

3. Length of piping: 600 feet

4. Borehole Depth: 300 feet.

5. Borehole Diameter: 5-6� .

6. Borehole Spacing: 20 feet, minimum.

7. Total Number of Boreholes: 18.

8. Total Heat exchanger performance shall be a minimum of 300MBH

2.02 MATERIALS

A. Corrosion Inhibitor: 1.25 pounds sodium dichromate per 75 gallons of calcium 
chloride brine.

B. pH Correction: 0.27 pounds of 76 percent caustic soda per pound of sodium 
dichromate, to maintain a pH of 7.5 to 8.0.

C. Heat Exchange Fluid: Water and antifreeze solution, 30 percent propylene glycol 
by weight.

D. Heat Exchange Fluid:  Any type that meets the following criteria and complies with 
requirements of authorities having jurisdiction.

1. Compatible with heat pump equipment.

2. Biodegradability: Minimum 90 percent.

3. Flash Point: 194 degrees F, when determined in accordance with ASTM 
D92, minimum.

4. Biological Oxygen Demand: 0.2 gram oxygen per gram, maximum; 0.1 
gram oxygen per gram, minimum; when tested for five days at 50 degrees 
F in accordance with USGS (FMWQ).

5. Freezing Point: 18 degrees F, as determined in accordance with ASTM 
D1177, maximum.

6. Toxicity: LD 50 (oral-rats) of 5 g/kg, maximum, when tested in accordance 
with EPA 712-C-02-190.

7. Toxicity, Hazardous Material Rating: 1, maximum, as determined in 
accordance with NFPA 704.

8. Storage Stability: No separation from exposure to heat or cold, and no 
increase in turbidity, when tested in accordance with ASTM F1105.

E. Pipe Insulation:  Closed cell, water resistant plastic foam with thermal resistance of 
at least R2.

F. Backfill for Vertical Boreholes: High solids thermal grout minimum thermal 
conductivity of 85 TC.

2.03 PIPING

A. Piping shall be constructed of high density polyethylene (HDPE) to meet ASTM D 
3350 cell classification No. PE345434C or PE 355434C with a UV stabilizer.  
Extruded pipe sizes and dimensions used in vertical bore holes shall conform to 
the specifications of ASTM D 3035-93, SDR-11.  
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B. Pipe fittings which are molded shall be manufactured to the dimensional 
specifications and requirements of ASTM D 2683 (for socket fusion fittings) or 
ASTM D 3261 (for butt/saddle fusion fittings).  All fittings below ground level shall 
be made by IGSHPA approved thermal fusion.

C. Vertical sections of pipe shall be one piece except for �U� tube fitting(s) at the base 
of the loop.  

D. Fusion technicians shall be trained and certified by the factory in the different 
fusion methods.

2.04 DRILLING FLUIDS

A. All drilling fluids shall comply with state and local codes and they shall be applied 
and used as prescribed by the manufacturer.  Clays added shall be of the 
commercially processed type that shall meet or surpass the viscosity specification 
in the American Petroleum Institute �Std. 13-A for Drilling Fluid Materials�.

B. All other drilling fluid additives used shall comply with recognized industry 
guidelines and practices and local codes.  Toxic or dangerous substances shall not 
be added to the drilling fluid.

2.05 MECHANICAL VAULT (FOR MANIFOLD ACCESS)

A. External construction of the vault will be of 1� sheets of high density polyethylene 
(P.E. 3408) with a UV stabililzer cell classification 45444c.  30� manhole through 
top.  Manhole to be connected with stainless steel counter sunk bolts.

B. Vault to be factory assembled with all internal pipe fittings, pressure temperature 
ports on each branch, butterfly valves on each branch, ladder to manhole, main 
headers assembled, floor grading over main headers, purge ports and main shut 
off valves for main header.

PART III - EXECUTION

3.01 EXAMINATION AND PREPARATION

A. Verify location of existing structures and utilities prior to excavation.

B. Verify soil composition and rock depth, if any, before beginning excavation.

C. Protect adjacent structures from the effects of excavation.

D. Verify that layout dimensions are correct and that available land is sufficient for 
design.

E. Notify Architect of unsatisfactory conditions.

F. Do not proceed with installation until unsatisfactory conditions have been 
corrected.

G. Coordinate work with site grading, site backfilling, and foundation construction.

3.02 EXCAVATION

A. Excavate in accordance with requirements of authorities having jurisdiction.

B. Remove rock as specified in Section 31 23 16.26, Rock Removal.

C. Vertical Boreholes:  Drill to depths required.

1. Minimize over-drilling; fill over-drilled areas with backfill or excavated 
materials.

2. Piping:  Assemble heat exchanger piping and test before installation.
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D. Trenches:  Excavate trenches for piping to lines and grades shown on drawings.

1. Minimize over-excavation; fill over-excavated areas with backfill or 
excavated materials.

2. Excavate to accommodate grade changes.

3. Maintain trenches free of debris, material, and obstructions that may 
damage pipe.

4. Piping:  Assemble heat exchanger piping and test before backfilling.

3.03 DRILLING AND DRILLING FLUIDS

A. Bore hole alignment shall be as close as reasonably possible to the grid supplied 
in the engineering drawings.

B. Vertical boreholes shall be clean (no permanent casing) and of sufficient diameter 
to facilitate the installation of the U-tube assembly.  Reasonable and prudent care 
shall be taken during installation and grouting in order not to crush, cut or kink the 
pipe.

C. All vertical boreholes shall be of the minimum specified depth.  There shall be no 
variations less than the specified depth.  Variations of more than 10 (ten) feet 
depth greater than specified depth shall be approved by Architect�s Engineer or 
Owner�s representative.

D. This Contractor shall maintain current records on the site at all times.

E. The Contractor shall prepare the drilling fluid with potable water.  This Contractor is 
responsible for obtaining a water meter and purchasing water as required for the 
drilling process.

F. Drilling fluids shall be disposed of in accordance with state and local requirements.  
All drilling products should be disposed of at an approved disposal site.

3.04 POLYETHYLENE PIPING

A. Join piping and fittings using heat fusion or electrofusion; do not use solvents, 
adhesives, or mechanical fittings.

B. Provide flanges or unions to connect heat exchanger piping to equipment or piping 
of different type; locate all transitions between piping of different types inside the 
building or otherwise accessible (i.e. above grade).

C. Keep dirt, water, and debris out of pipe assemblies; cap or plug open ends until 
connected to adjacent piping.

D. Do not bend piping to shorter radius than recommended by pipe manufacturer; do 
not kink piping; use elbow or other fittings for sharp bends.

E. Partially backfill radius bends in narrow trenches by hand to ensure that piping is 
properly supported and to prevent kinking.

F. All vertical loop assembly shall extend to the bottom of the bore hole as close as 
practical.  Variations of more than 10 feet (ten) feet shall be approved by 
Architect�s Engineer or Owner�s representative

G. Test piping to be installed in boreholes after assembly but before installation in 
boreholes; re-cap tested assemblies before installation.

H. Bore hole locations and header pipes shall be traced with a buried conductive or 
inductive trace tape.  The depth of the trace tape should not exceed half of the 
depth to the horizontal loop or header or the manufacturers recommended depth.

I. Test piping to be installed in trenches after installation but before backfilling.
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J. Testing:  Perform hydrostatic test on all piping; portions of assembled piping may 
be tested separately.

1. Prior to testing, isolate piping from all connections to building systems.

2. Flush all dirt and debris using potable water flowing at twice the normal 
operating flow rate for a minimum of four hours or until no dirt or debris is 
visible, whichever is longer.

3. Plug or cap piping.

4. Pressurize piping to 100 psi for 30 minutes and monitor.

5. If there is any pressure loss or visible leakage, identify leak and repair in 
accordance with manufacturer's recommendations.

6. Repeat test until there is no loss of pressure for the duration of the test.

K. Insulation:  Insulate the following heat exchanger piping:

1. Above ground piping.

2. Indoor piping that will be colder than ambient air temperature.

L. Where piping passes through foundation walls, provide sleeves sealed with non-
hardening, waterproof material.

M. After connection of piping to building systems and installation of equipment served 
by heat exchanger, fill piping with heat exchange fluid and pressurize.

1. Water Temperature of 70 to 90 degrees F:  Pressurize to 20 to 30 psi, 
minimum.

2. Water Temperature of 40 to 50 degrees F:  Pressurize to 40 to 50 psi, 
minimum.

3. If adequate flooding of circulating pump can be accomplished without 
pressurization and pump manufacturer approves, pressurization is not 
required.

4. After pressurization, remove charging valve handles, or plug ports, 
whichever is applicable, and deliver handles to Owner.

5. Install system label at charging valves, indicating:

a. Heat exchange fluid, including antifreeze type and concentration.

b. Service date.

c. Company name.

d. Company phone number and responsible person.

3.05 HEADERING

A. All header manifolds shall be constructed to IGSHPA standards and design criteria 
for �Close Coupled Headers� to facilitate equivalent fluid flow, minimum pressure 
drop and air removal during purging.

B. All stub lengths between tees shall be the same length to maintain fluid flow 
balance.

3.06 FLUSHING AND PURGING

A. Before the system is placed in operation, velocity flushing of all ground heat 
exchanger piping shall be performed to remove debris and air.  Flushing shall be 
performed at 135 % of design flow, but in no case less than 2 FPS.  Each zone 
shall be separately flushed and purged.  A closed loop flushing unit with removable 
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strainers shall be utilized.  The flushing shall be considered complete when no less 
than 10 volumes have been recirculated through the system without cleaning 
required in the strainers.

B. Flushing shall be performed for each vertical circuit, before connection to the 
lateral header.  An acceptable alternative is to flush each sub-field (multiple circuits 
connected as per the drawings) through each header pair stubbed into the 
mechanical room.

C. Conduct a pressure and flow test on each circuit to insure that the system is free 
from blockage.  This test shall be performed in the presence of the Architect�s 
Engineer or Owner�s representative.

D. Pressurization shall be performed once the filling and flushing process is complete.  
The purge barrel should exhibit not more that 1� drop in the barrel during the 
pressurization process.  This should be recorded

E. Once all Purging, Flushing and Pressurization has been completed a Hydrostatic 
Test shall be performed per manufacturers recommendations.  This test should be 
witnessed by Architect/Engineer or Owners representative.

3.07 BACKFILLING

A. Install in compliance with local authorities having jurisdiction.

B. Vertical Boreholes:  Backfill after pipe installation in accordance with IGSHPA 
Grouting Procedures for GHP Systems.

C. Trenches:

1. Provide minimum 24� cover over piping.

2. Backfill trenches after pipe has been installed and tested, using fill free of 
rocks and other debris.

3. Backfill and compact using the procedures specified in Division 31.

4. Backfill to original grades with sufficient overfill to allow for settlement.

D. Protect piping from displacement.

3.08 SUBMISSION OF AS BUILT DRAWINGS

A. Scaled as-built drawings and illustrations indicating location, depth, diameter and 
number of bore holes relative to the existing site as well as detail illustrations of 
bores, trenches, penetrations and grouting procedures shall be submitted prior to 
final inspection.  In addition, copies of all required site logs and records shall be 
included.

*** END OF SECTION 23 21 13.33 ***
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Executive Summary 
 

A formation thermal conductivity test was performed on the geothermal bore with a GPS location 

of N 47.774818°, W 122.254807° at the Kenmore PWOC site in Kenmore, Washington. The 

vertical bore was completed on October 14, 2024 by Gregory Drilling, Inc. Geothermal Resource 

Technologies’ (GRTI) test unit was attached to the vertical bore on the morning of October 22, 

2024.   

 

This report provides an overview of the test procedures and analysis process, along with plots of 

the loop temperature and input heat rate data. The collected data was analyzed using the “line 

source” method and the following average formation thermal conductivity was determined. 
 

Formation Thermal Conductivity = 1.01 Btu/hr-ft-°F 

 

Due to the necessity of a thermal diffusivity value in the design calculation process, an estimate 

of the average thermal diffusivity was made for the encountered formation.  
 

Formation Thermal Diffusivity ≈≈≈≈ 0.70 ft
2
/day 

 

The undisturbed formation temperature for the tested bore was established from the initial loop 

temperature data collected at startup. 
 

Undisturbed Formation Temperature ≈≈≈≈ 51.7-54.1°F 

 

The formation thermal properties determined by this test do not directly translate into a loop 

length requirement (i.e. feet of bore per ton). These parameters, along with many others, are 

inputs to loop-field design procedures and commercially available software to determine the 

required loop length. Additional questions concerning the use of these results are discussed in the 

frequently asked question (FAQ) section at www.grti.com. 
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Test Procedures 
 
The American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE) has 

published recommended procedures for performing formation thermal conductivity tests in the 

ASHRAE HVAC Applications Handbook, Geothermal Energy Chapter. The International 

Ground Source Heat Pump Association (IGSHPA) also lists test procedures in their Design and 

Installation Standards. GRTI’s test procedures meet or exceed those recommended by ASHRAE 

and IGSHPA, with the specific procedures described below: 

 

Grouting Procedure for Test Loops – To ensure against bridging and voids, it is 

recommended that the bore annulus is uniformly grouted from the bottom to the top via 

tremie pipe. 

 

Time Between Loop Installation and Testing – A minimum delay of five days 

between loop installation and test startup is recommended for bores that are air drilled, 

and a minimum waiting period of two days for mud rotary drilling. 

 

Undisturbed Formation Temperature Measurement – The undisturbed formation 

temperature should be determined by recording the loop temperature as the water returns 

from the u-bend at test startup.  

 

Required Test Duration – A minimum test duration of 36 hours is recommended, with 

a preference toward 48 hours.   

 

Data Acquisition Frequency - Test data is recorded at five minute intervals. 

 

Equipment Calibration/Accuracy – Transducers and datalogger are calibrated per 

manufacturer recommendations. Manufacturer stated accuracy of power transducers is 

less than ±2%. Temperature sensor accuracy is periodically checked via ice water bath.   

 

Power Quality – The standard deviation of the power should be less than or equal to 

1.5% of the average power, with maximum power variation of less than or equal to 10% 

of the average power.  

 

Input Heat Rate – The heat flux rate should be 51 Btu/hr (15 W) to 85 Btu/hr (25 W) 

per foot of installed bore depth to best simulate the expected peak loads on the u-bend. 

 

Insulation – GRTI’s equipment has 1 inch of foam insulation on the FTC unit and 1/2 

inch of insulation on the hose kit connection.  An additional 2 inches of insulation is 

provided for both the FTC unit and loop connections by insulating blankets. 

 

Retesting in the Event of Failure – In the event that a test fails prematurely, a retest 

may not be performed until the bore temperature is within 0.5°F of the original 

undisturbed formation temperature or until a period of 14 days has elapsed. 
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Data Analysis 
 
Geothermal Resource Technologies, Inc. (GRTI) uses the "line source" method of data analysis to 

determine the thermal conductivity of the formation. The line source method assumes an 

infinitely thin line source of heat in a continuous medium. A plot of the late-time temperature rise 

of the line source temperature versus the natural log of elapsed time will follow a linear trend. 

The linear slope is inversely proportional to the thermal conductivity of the medium. Applying 

the line source method to a u-bend grouted in a borehole, the test must be run long enough to 

allow the finite dimensions of the u-bend pipes and the grout to become insignificant. Experience 

has shown that approximately ten hours is required to allow the error of early test times and the 

effects of finite borehole dimensions to become insignificant.   

 

In the analysis of the data from the formation thermal conductivity test, the average temperature 

of the water entering and exiting the u-bend heat exchanger was plotted versus the natural log of 

elapsed testing time. Using the Method of Least Squares, linear coefficients were calculated that 

produce a line that fit the data. This procedure was repeated for various time intervals to ensure 

that variations in the power or other effects did not produce inaccurate results.   

 

The calculated results are based on test bore information submitted by the driller/testing agency.  

GRTI is not responsible for inaccuracies in the results due to erroneous bore information. All data 

analysis is performed by personnel that have an engineering degree from an accredited university 

with a background in heat transfer and experience with line source theory. The test results apply 

specifically to the tested bore. Additional bores at the site may have significantly different results 

depending upon variations in geology and hydrology.   

 

Through the analysis process, the collected raw data is converted to spreadsheet format 

(Microsoft Excel) for final analysis. If desired, please contact GRTI and a copy of the data will 

be made available in either a hard copy or electronic format.  

 
Contact:Contact:Contact:Contact:    Galen Streich 

    Regional Managing Engineer 
    Elkton, SD 

    Ph: 866-991-4784 

    gstreich@grti.com 
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 Test Bore Details 
 (As Provided by Gregory Drilling, Inc.) 
 

Site Name Kenmore PWOC 

Location Kenmore, WA 

Driller Gregory Drilling, Inc. 

Installed Date October 14, 2024 

Borehole Diameter 6 inches 

U-Bend Size 1 inch HDPE 

U-Bend Depth Below Grade 330 ft 

Grout Type Baroid Quik-Grout 

Grout Mixture 50 lb bentonite, 22 gal water 

Grouted Portion 120-330 ft 

 Note: Neat cement placed from 0-120 ft. 

 
 
Drill Log 
 
 

 Formation DescriptionFormation DescriptionFormation DescriptionFormation Description    DepthDepthDepthDepth    ((((FT)FT)FT)FT)    

 Fill 0'-2' 

 Sand gravel - wet 2'-20' 

 Clay 20'-90' 

 Cobbles sand 90'-100' 

 Silt gravel clay 100'-330' 

Note: Bore produced approx. 5 gpm water at 100 ft. 
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Thermal Conductivity Test Data 
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Fig. 1: Temperature & Heat Rate Data Vs Time 

 
 
Figure 1 above shows the loop temperature and heat input rate data versus the elapsed time of the 

test. The temperature of the fluid supplied to and returning from the U-bend are plotted on the left 

axis, while the amount of heat supplied to the fluid is plotted on the right axis on a per foot of 

bore basis. In the test statistics below, calculations on the power data were performed over the 

analysis time period listed in the Line Source Data Analysis section. 

 
 
Summary Test Statistics 
 

Test Date October 22-24, 2024 

Undisturbed Formation Temperature Approx. 51.7-54.1°F 

Duration 44.4 hr 

Average Voltage 242.9 V 

Average Heat Input Rate 21,623 Btu/hr (6,337 W) 

Avg Heat Input Rate per Foot of Bore 65.5 Btu/hr-ft (19.2 W/ft) 

Circulator Flow Rate 7.7 gpm 

Standard Deviation of Power 0.04% 

Maximum Variation in Power 0.12% 
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Line Source Data Analysis 
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Fig. 2: Temperature & Heat Rate Vs Natural Log of Time 

 

 

The loop temperature and input heat rate data versus the natural log of elapsed time are shown 

above in Figure 2. The temperature versus time data was analyzed using the line source method 

(see page 3) in conformity with ASHRAE and IGSHPA guidelines. A linear curve fit was applied 

to the average of the supply and return loop temperature data between 10 and 44.4 hours. The 

slope of the curve fit was found to be 5.16. The resulting thermal conductivity was found to be 

1.01 Btu/hr-ft-°F. 
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Thermal Diffusivity 
 
The reported drilling log for this test borehole indicated that the formation consisted of sand, 

gravel, silt and clay. A weighted average of heat capacity values based on the indicated formation 

was used to determine an average heat capacity of 34.5 Btu/ft
3
-°F for the formation. A diffusivity 

value was then found using the calculated formation thermal conductivity and the estimated heat 

capacity. The thermal diffusivity for this formation was estimated to be 0.70 ft
2
/day. 
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CERTIFICATE OF CALIBRATION 

 
GRTI maintains calibration of the datalogger, current transducer and voltage transducer on a 

regular schedule. The components are calibrated by the manufacturer using recognized national 

or international measurement standards such as those maintained by the National Institute of 

Standards and Technology (NIST). 

 

 

FTC Unit 253 

  

DA Unit 58 
 

 

Primary Equipment 

Component Calibration Date 

Datalogger 3/23/2022 

Current Transducer 3/30/2022 

Voltage Transducer 3/30/2022 

 

 

GRTI periodically verifies the combined temperature sensor/datalogger accuracy via a water bath. 

Temperature readings are simultaneously taken with a digital thermometer that has been 

calibrated using instruments traceable to NIST. 

 

 

Date 4/6/2022 12/20/2022 8/1/2023 5/14/2024 

Thermocouple 1 (°F) 32.2 32.2 32.1 32.4 32.3 32.2 76.8 77.0 77.0 53.5 53.5 53.5 

Thermocouple 2 (°F) 32.3 32.2 32.2 32.4 32.4 32.3 76.9 77.0 77.1 53.5 53.5 53.5 

Thermocouple 3 (°F) 32.2 32.2 32.2 32.3 32.3 32.2 76.9 77.0 77.1 53.5 53.4 53.5 

Thermocouple 4 (°F) 32.2 32.1 32.1 32.3 32.2 32.2 76.9 77.1 77.1 53.5 53.4 53.5 

Digital Thermometer (°F) 32.3 32.3 32.2 32.4 32.3 32.3 77.0 77.1 77.2 53.6 53.6 53.7 
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PART 1 - GENERAL 

1.01 SUMMARY OF WORK 

A. The extent and location of “Electrical Work” Work is shown in the Contract 

Documents. This Section includes general requirements for accomplishing 

electrical Work as specified herein and indicated on the Drawings. 

B. Related Documents: The provisions and intent of the Contract, the General and 

Supplementary Conditions, and Division 1 Specification Sections, apply to the 

Work as if specified in this Section. 

C. Provisions in individual electrical specification sections take precedence over 

provisions in 26 00 00 Electrical Work - General. Where provisions are not 

indicated in the electrical specifications Division 0 shall take precedence 

1.02 GOVERNING CODES, STANDARDS AND REFERENCES 

A. NFPA 70: National Electrical Code (NEC) 

B. NFPA 70 E: Standard for Electrical Safety in the Workplace 

C. Puget Sound Energy (PSE) 

D. State of Washington Dept. of Labor & Industries.   

E. Underwriters Laboratories, Inc.   

F. WAC 296-45 

G. State of Washington safety rules and health standards 

1.03 SUBMITTALS 

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. 

Furnish manufacturers’ technical literature, standard details, product 

specifications, and installation instructions. 

B. Submittals shall include the following: 

1. Review of Shop Drawings and Brochures shall not relieve the Contractor 

of responsibility for dimensions and/or errors that may be contained 

therein, or deviations from Contract Document requirements. It shall be 

clearly understood that the noting of some errors, but the overlooking of 

others does not grant the Contractor permission to proceed in error. 

Regardless of any information contained in the Shop Drawings and 

Brochures, the requirements of the Contract Documents shall govern 

and are not waived or superseded in any way by the review of the Shop 

Drawings and Brochures. 

2. Manufacturer Approval Drawings: Equipment that is laid out, configured, 

or designed by manufacturer based on performance specifications only 

shall be submitted to the Engineer for approval prior to release of 

drawings for manufacturing. 

C. Ordering Materials: Order materials within two (2) weeks of receiving reviewed 

submittals from the Engineer. Provide proof of order placement upon request. 

Failure to comply will be considered non-performance and progress payments 

will be suspended until proof of order placement is reviewed and accepted by the 

Engineer. 
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1.04 DRAWINGS 

A. The electrical drawings are diagrammatic and are not intended to show all 

raceway, wiring, exact locations of equipment, terminations, or number or types 

of fittings required by the electrical system. Provide all related electrical Work 

which is specified herein, diagrammed or scheduled on the electrical drawings, 

required by code enforcing agencies and as indicated on other details or 

elevations for complete and operating electrical systems. Since the drawings of 

floor, wall, and ceiling installation are made at a small scale, outlets, devices, 

equipment, etc. are indicated only in their approximate location unless 

dimensioned or otherwise indicated. Locate outlets and apparatus symmetrically 

on floors, walls and ceilings where not dimensioned and coordinate such 

locations with the Work of other trades to prevent interferences. Verify all 

dimensions on the job. Do not scale the electrical drawings. Refer to Architectural 

and Mechanical shop drawings and project drawings for dimensions as 

applicable. 

1.05 PRODUCTS 

A. General: Products are specified by manufacturer name, description, and/or 

catalog number to show intended function and quality. Report discrepancies, 

such as discontinued equipment or catalog numbers, to the Engineer prior to 

bidding. If the Contractor is unable to interpret any part of the plans and/or 

specifications, Contractor shall notify the Engineer, who will issue interpretation 

and/or additional clarifications to Bidders before the project is bid. 

B. Manufacturers: Provide only equipment specified in the Contract Documents or 

approved by addendum. Manufacturers' catalog numbers and descriptions 

establish the quality of product required. 

C. Warranty: Comply with Section 01 78 36 - Warranties and Bonds. Warranty shall 

be manufacturer’s standard or a minimum of one year unless noted otherwise in 

Division 26 Electrical Sections. 

1.06 SUBSTITUTIONS 

A. Comply with Section 01 25 00 - Substitutions. 

1.07 QUALITY ASSURANCE 

A. All materials shall be new, unless noted otherwise. Properly store all materials 

and equipment for protection from physical damage or damage due to corrosion. 

B. Review accessibility of equipment for operation, maintenance and repair prior to 

installation. Proceed with installation only after unsatisfactory conditions have 

been corrected 

C. Equipment Manufacturer Qualifications: Equipment manufacturers shall have at 

least 10 years experience in manufacturing products and accessories similar to 

those for this Project, with a record of successful in-service performance. 

D. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site 

testing. 

1.08 COORDINATION AND SCHEDULING 

A. Coordinate and schedule electrical Work with the Work of other trades. Every 

reasonable effort shall be made to prevent conflicts as to space requirements, 

dimensions, locations, code required working spaces, access openings, drawout 
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and removal spaces or other matters tending to obstruct or delay the Work of 

other trades. All changes caused by failure to coordinate shall be made at the 

Contractor's expense. 

B. All work areas are to be kept clean and clear to permit access and egress of 

personnel and equipment at all times. 

1.09 SAFETY AND PROTECTION 

A. Safety Measures To Be Taken: The Engineer has not been retained or 

compensated to provide design and construction review services relating to the 

Contractor's safety precautions or to the means, methods, techniques, 

sequences or procedures required for the Contractor to perform his Work. The 

Contractor will be solely and completely responsible for conditions of the job site, 

including safety of all persons and property during performance of the Work. This 

requirement will apply continuously and not be limited to normal working hours. 

The duty of the Engineer to conduct construction observations of the Contractor's 

performance is not intended to include review of the adequacy of the Contractor's 

safety measures, in, on or near the construction site. It shall be the Contractor's 

responsibility to comply with applicable safety and health regulations for 

construction. The Contractor shall consult with the state or federal safety 

inspector for interpretation whenever in doubt as to whether safe conditions do or 

do not exist or whether they are or are not in compliance with state or federal 

regulations. 

B. Protection: The Contractor shall take whatever measures are required to ensure 

that electrical safety and protection are maintained, including the proper 

covering, signage, and securing of “live” circuits. 

C. “Electrical Safety Rules” are as follows: 

1. Power Outages: Any essential outages required in the course of 

construction, whether for temporary services, cutovers, or testing, shall 

be closely coordinated with the Engineer and shall occur at times 

approved by the Owner by means of shutdown notification request. 

Contractor to identify all systems affected and provide copy of panel 

schedules of panelboards affected by shutdown notification request.   

2. Electrical circuits shall be considered de-energized only after Lock-out 

Tag-out and under the following conditions: 

a. Switches connecting subject circuit to the energy supply are 

observed in the “open” position, with an air break, and locked 

and tagged out. 

b. Electrically operated switches are visibly “open”, blocked or 

racked in the “open” position, and locked and tagged out “open”. 

c. If the supply circuit break is not visible and clearly identified, the 

circuit shall be grounded. If the ground connection is not within 

sight of the Work area, the ground connection shall be locked 

and tagged out before proceeding with the Work. 

3. Use of Red Safety Tags 

a. For protection of personnel working on circuits, safety tags shall 

be filled out and attached to any opened switch or equipment. 

b. Safety tags shall be removed only the by the Contractor who 

placed the tag, or by another Contractor who has been 



KENMORE PUBLIC WORKS OPERATIONS CENTER ELECTRICAL WORK – GENERAL 
INITIAL SITE WORK SECTION 26 00 00 

 

   
7/16/2025  PAGE 4 OF 6 

authorized to remove the tag in writing by the Contractor who 

placed the tag. 

c. Equipment with a safety tag attached shall not be operated, and 

connections with a safety tag attached shall not be changed. 

4. All personnel working around energized electrical equipment shall 

comply with NFPA 70 E per equipment labels.  If no label is present 

personnel shall wear standard insulated, non-conducting hard hats and 

shall wear fire retardant garments with no metallic zipper fasteners. 

5. Ladders used in any electrical Work shall be of wood or fiberglass 

construction. 

6. All panelboards, junction boxes, electrical devices and other similar 

equipment which is being worked on and which have exposed live wires, 

bus bars, or terminals operating above 50 volts shall be covered 

adequately for the voltage with an electrical insulating material and 

labeled with a “Caution” sign when Contractor personnel are not present. 

The Caution sign shall advise that exposed electrical parts are behind 

the temporary protective cover. 

1.10 ELECTRICAL SERVICE 

A. Continuity of Service: Provide temporary service to existing systems as required 

to maintain continuous operation without reducing equipment efficiency. 

Contractor shall be responsible for all temporary services including application 

and coordination with serving utility. 

B. Power Outages: Outages shall be kept to an absolute minimum. Any essential 

outages required in the course of construction, whether for temporary services, 

cutovers, or testing, shall be closely coordinated with the Owner and shall occur 

at times approved by the Owner. 

1.11 DEMOLITION 

A. General: De-energize circuits in demolition areas to ensure a safe condition. 

B. Existing material that is not to be reused or is not requested by the Owner to be 

retained shall be removed from the site and shall become the property of the 

Contractor for salvage.  All materials removed from the site shall be disposed of 

at facilities licensed for the material.   

C. Remove all unused exposed conduit except where located in or above existing 

construction, which is not being altered and would require removal and 

replacement of the existing construction. 

1.12 ELECTRICAL EQUIPMENT INSTALLATION 

A. Comply with Division 1 General Requirements Sections for environmental 

regulatory requirements, quality control, construction facilities and temporary 

controls, traffic control, access control, and signage requirements. 

B. National Electrical Code Compliance: Comply with applicable portions of National 

Electrical Code as to the type of products used and provisions for electrical 

power connections. 

C. Underwriters Laboratories acceptance: All material and equipment within the 

scope of the UL Re-examination service shall be approved by Underwriters 

Laboratories, Inc. for the purpose for which they are used and shall bear their 

label. 



KENMORE PUBLIC WORKS OPERATIONS CENTER ELECTRICAL WORK – GENERAL 
INITIAL SITE WORK SECTION 26 00 00 

 

   
7/16/2025  PAGE 5 OF 6 

D. Cutting and Patching: Provide and coordinate the locations of all openings 

required in the building construction for installation of the Work. 

1. Drill penetrations required through existing concrete slabs or walls with a 

diamond core drill. In no case shall any structural member be cut. 

2. Provide approved sleeves as required for electrical penetrations through 

floors and walls. Seal all openings around conduits in sleeves with a 

material of equal fire rating as the surface penetrated. 

3. Obtain written approval from a Structural Engineer licensed in the State 

of Washington prior to cutting any reinforcing bars. 

4. Provide weekly updated Submittal Log of all penetrations and cuts 

performed. 

E. Equipment Bases and Fastening: Comply with seismic anchorage and bracing 

requirements of Section 26 05 48 - Seismic Controls for Electrical Systems. 

F. Equipment Accessibility: Comply with applicable codes and install equipment to 

be accessible for operation, maintenance or repair. Equipment deemed 

inaccessible shall be reported to the Engineer, and relocated as directed. 

G. Electrical Work Exposed to Weather: Provide weatherproof enclosures and 

corrosion protection for all ferrous metal portions of electrical Work exposed to 

weather, including conduit, clamps, supports, and hardware. 

1. All galvanized electrical equipment exposed to the weather shall be 

painted to prevent leaching of zinc into the stormwater system. Paint 

coating shall be a minimum of 3 mils thick, and application as part of the 

manufacturing process is preferred over painting in the field. 

1.13 EARTHWORK 

A. Existing Underground Utilities: Verify, before any excavation, the location of all 

existing utilities in the area of new construction.  Exercise extreme care with all 

work adjacent to these utilities.  A designated representative of the Contractor 

shall advise the Owner’s Representative and Electrical Utility Provider where he 

can be contacted in any emergency.  

B. Review drawings and notify the Engineer of any deviations in duct runs to avoid 

conflicts with existing utilities.  Any changes in the work resulting in the same 

quantities of trenching material shall not entitle the Contractor to any claim for an 

addition to this Contract. 

C. The Contractor is responsible for any damage done to existing utility installations 

during the course of the work.  All damaged installations shall be replaced to the 

satisfaction of the utility or agency involved at the expense of the Contractor.  

D. Comply with the Division 1 and 2 requirements for site work, including 

excavation, bracing and shoring, erosion control, requirements for temporary 

pumping equipment, backfilling, patching and paving, sod replacement, removal 

of surplus material, and requirements for traffic control during construction. 

1.14 PROJECT FINALIZATION 

A. Fully test and adjust all equipment installed under this specification and 

demonstrate its proper operation. 

B. Present the Engineer with Certificate of Inspection from the Authorities Having 

Jurisdiction upon completion of the Work stating that all Work complies with all 

applicable Codes and Ordinances. 
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C. Comply with Division 1 General Requirements for cleaning, closeout procedures, 

commissioning, training, operations and maintenance manuals, and record 

drawings. 

 

PART 2 - PRODUCTS (NOT USED) 

 

PART 3 - EXECUTION (NOT USED) 

 

 

 

 

*** END OF SECTION 26 00 00 *** 
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PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 

2. Nonmetallic conduits and fittings. 

3. Handholes and boxes for exterior underground cabling. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for firestopping at conduit and 

box entrances. 

2. Section 260543 "Underground Ducts and Raceways for Electrical 

Systems" for exterior ductbanks, manholes, and underground utility 

construction. 

3. Section 271000 "Telecommunications System" for conduits, wireways, 

surface pathways, innerduct, boxes, faceplate adapters, enclosures, 

cabinets, and handholes serving communications systems. 

1.03 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. EMT: Electrical metallic tubing 

C. GRC: Galvanized rigid steel conduit. 

D. IMC: Intermediate metal conduit. 

1.04 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-

cover enclosures, and cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, 

sections, and attachment details. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the 

following items are shown and coordinated with each other, using input from 

installers of items involved: 

1. Structural, landscape, plumbing items and architectural features in paths 

of conduit groups with common supports. 

 

PART 2 - PRODUCTS 

2.01 METAL CONDUITS AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 
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1. Allied Tube & Conduit.  

2. O-Z/Gedney.  

3. Republic Conduit.  

4. Southwire Company.  

5. Thomas & Betts Corporation.  

6. Western Tube and Conduit Corporation.  

7. Wheatland Tube Company. 

B. Metal Conduit: 

1. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and 

application. 

2. GRC: Comply with ANSI C80.1 and UL 6. 

3. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit. 

a. Comply with NEMA RN 1. 

b. Coating Thickness: 0.040 inch, minimum. 

C. Metal Fittings: 

1. Comply with NEMA FB 1 and UL 514B. 

2. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and 

application. 

3. Fittings, General: Listed and labeled for type of conduit, location, and 

use. 

4. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 

886, UL 1203, and NFPA 70. 

5. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 

0.040 inch, with overlapping sleeves protecting threaded joints. 

D. Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities 

having jurisdiction for use in conduit assemblies, and compounded for use to 

lubricate and protect threaded conduit joints from corrosion and to enhance their 

conductivity. 

2.02 NONMETALLIC CONDUITS AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following:  

1. AFC Cable Systems, Inc 

2. Thomas and Betts/Carlon CANTEX Inc.  

3. JM Eagle  

4. Southern Pipe  

5. Hubbell/Raco 

B. Nonmetallic Conduit: 
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1. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for 

intended location and application. 

2. RNC: Type EPC-40-PVC or Type EPC-80-PVC, complying with NEMA 

TC 2 and UL 651 unless otherwise indicated. 

C. Nonmetallic Fittings: 

1. Fittings, General: Listed and labeled for type of conduit, location, and 

use. 

2. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing 

type and material. 

3. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.03 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed 

and identified as defined in NFPA 70, for intended location and 

application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location 

and application. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded 

of sand and aggregate, bound together with polymer resin, and reinforced with 

steel, fiberglass, or a combination of the two. 

1. Manufacturers: Subject to compliance with requirements, provide 

products by one of the following: 

a. Armorcast Products Company. 

b. Carson Industries LLC. 

c. NewBasis. 

d. Oldcastle Precast, Inc. 

e. Quazite: Hubbell Power Systems, Inc. 

f. Synertech Moulded Products. 

2. Standard: Comply with SCTE 77. 

3. Configuration: Designed for flush burial with closed bottom unless 

otherwise indicated. 

4. Cover: Weatherproof, secured by tamper-resistant locking devices and 

having structural load rating consistent with enclosure and handhole 

location. 

5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction 

of 0.50. 

6. Cover Legend: Molded lettering, "ELECTRIC" or “SYSTEMS”. 

7. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with 

entering ducts for secure, fixed installation in enclosure wall. 
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8. Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts 

for cable racks and pulling-in irons installed before concrete is poured. 

2.04 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES 

A. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes 

for compliance with SCTE 77. Strength tests shall be for specified tier ratings of 

products supplied. 

1. Strength tests of complete boxes and covers shall be by either an 

independent testing agency or manufacturer. A qualified registered 

professional engineer shall certify tests by manufacturer. 

2. Testing machine pressure gages shall have current calibration 

certification complying with ISO 9000 and ISO 10012 and traceable to 

NIST standards. 

 

PART 3 - EXECUTION 

3.01 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit: GRC. 

2. Underground Conduit: RNC, Type EPC-40-PVC. Concrete encased 

under roadways and streets, or areas subject to vehicular traffic. 

B. Minimum Raceway Size: 1-inch trade size for copper and aluminum conductors, 

1-1/4-inch for telecommunications data cabling, and 1-inch for optical-fiber 

cables. 

C. Conduits, boxes, and fittings shall be of the same material. Mixing dissimilar 

metals is prohibited. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid Steel Conduit: Use threaded rigid steel conduit fittings unless 

otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for 

use with this type of conduit. Patch and seal all joints, nicks, and scrapes 

in PVC coating after installing conduits and fittings. Use sealant 

recommended by fitting manufacturer and apply in thickness and number 

of coats recommended by manufacturer. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or 

earth. 

F. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg 

F. 

3.02 INSTALLATION 

A. Provide separate conduits for 208Y/120V circuits and low-voltage and controls 

cabling. 

B. Planning: the layout of all raceways shall be carefully planned by the contractor 

to ensure an installation which is neatly done and workmanlike. Any work 

showing improper care in planning will be ordered removed by the Architect or 
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Owner’s Representative, and shall be replaced in a neat and proper manner, 

without any additional cost to the Owner.   

C. Keep raceways at least 6 inches away from parallel runs of flues and steam or 

hot-water pipes. Install horizontal raceway runs above water and steam piping. 

D. Complete raceway installation before starting conductor installation. Mandrel 

conduits to verity integrity. 

E. Keep raceways at least 6 inches away from parallel runs of mechanical system 

piping. Maintain 12” minimum clearance between conduit and heat sources such 

as flues, steam pipes and heating appliances. Comply with NEC article 110.26.  

Install horizontal raceway runs above water and steam piping. 

F. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

G. Pathways for low-voltage electrical conductors: 

1. Install no more than the equivalent of four 90-degree bends in any 

conduit run except for control wiring conduits, for which fewer bends are 

allowed. 

H. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal 

and nonmetallic, rigid and flexible, as follows: 

1. 1-Inch Trade Size and Larger: Install pathways in maximum lengths of 75 

deet. 

2. Install with a maximum of two 90-degree bends or equivalent for each 

length of pathway. Separate lengths with pull or junction boxes or 

terminations at distribution frames or cabinets where necessary to 

comply with these requirements. 

I. Make bends in raceway using large-radius preformed ells. Field bending shall be 

according to NFPA 70 minimum radii requirements. Use only equipment 

specifically designed for material and size involved. 

J. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to 

main reinforcement. Where at right angles to reinforcement, place 

conduit close to slab support. Secure raceways to reinforcement at 

maximum 10-foot intervals. 

2. Arrange raceways to keep a minimum of 3 inches of concrete cover in all 

directions. 

3. Do not embed threadless fittings in concrete unless specifically approved 

by Architect for each specific location. 

4. Change from ENT to GRC before rising above floor. 

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor 

Conditions: Apply listed compound to threads of raceway and fittings before 

making up joints. Follow compound manufacturer's written instructions. 

L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing 

conductive compound prior to assembly. 

M. Terminate threaded conduits into threaded hubs or with locknuts on inside and 

outside of boxes or cabinets. Align the raceway to enter squarely. Install bushings 

on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-
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1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 

throat metal grounding bushings on service conduits. 

N. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, 

use roll cutter or a guide to make cut straight and perpendicular to the length. 

O. Provide galvanized pipe sleeves and UL listed fire seal assembly for all concrete, 

masonry, and fire-rated penetrations. 

P. Install pull wires in empty raceways. Use polypropylene or monofilament plastic 

line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at 

each end of pull wire. Cap underground raceways designated as spare above 

grade alongside raceways in use. 

Q. Provide bushings on conduit stubs for control wiring. 

R. Provide grounding connections for raceways, boxes, and components. Provide 

ground wire in all raceway. Conduit and metallic raceway shall not be used as a 

ground path. 

S. Comply with manufacturer's written instructions for solvent welding RNC and 

fittings. 

 

 

 

 

*** END OF SECTION 26 05 33 *** 
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PART 1 - GENERAL 

1.01 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.02 SECTION INCLUDES 

A. Direct-buried conduit, ducts, and duct accessories.  

B. Concrete-encased conduit, ducts, and duct accessories.  

C. Handholes and boxes.  

D. Manholes. 

1.03 DEFINITIONS 

A. Direct Buried: Duct or a duct bank that is buried in the ground, without any 

additional casing materials such as concrete. 

B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as 

component of a duct bank. 

C. Duct Bank: 

1. Two or more ducts installed in parallel, with or without additional casing 

materials. 

2. Multiple duct banks. 

D. GRC: Galvanized rigid (steel) conduit. 

E. Handhole: An underground junction box in a duct or duct bank. 

F. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of 

events. 

1.04 ACTION SUBMITTALS 

A. Submit under provisions of Division 01. 

B. Submit catalog cuts for all items proposed to be furnished and installed under 

this Section. 

C. Provide submittals which include the following: 

1. Provide product data for accessories for vaults and handholes, conduit 

and duct, ductbank materials, and miscellaneous components.  

2. Shop drawings showing details and design calculations for precast vaults 

and handholes, including reinforcing steel.  

3. Certificate for concrete and steel used in underground precast concrete 

utility structures, according to ASTM C 858. 

4. Inspection report for factory inspections, according to ASTM C 1037. 

1.05 INFORMATIONAL SUBMITTALS 

A. Duct-Bank Coordination Drawings: Show duct profiles and coordination with 

other utilities and underground structures.  
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1. Include plans and sections, drawn to scale, and show bends and 

locations of expansion fittings.  

2. Drawings shall be signed and sealed by a qualified professional 

engineer.  

B. Product Certificates: For concrete and steel used in precast concrete manholes 

and handholes, as required by ASTM C 858.  

C. Qualification Data: For professional engineer and testing agency responsible for 

testing nonconcrete handholes and boxes.  

D. Field quality-control reports. 

1.06 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing 

indicated. 

B. Manufacturer’s Qualifications: Company specializing in manufacturing the 

products specified in this section with minimum three years documented 

experience.  

C. Provide products listed and classified by Underwriters Laboratories (UL) as 

suitable for the purpose specified and indicated.  

D. Conform to requirements of ANSI C2 “National Electrical Safety Code” for 

components and installation. 

 

PART 2 - PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS  

A. Comply with NFPA 70 “National Electrical Code” and ANSI C2 “National Electrical 

Safety Code”. 

2.02 CONDUIT  

A. Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.   

B. Steel Fittings: Zinc-coated cast malleable ferrous metal threaded fittings with 

neoprene cover gasket on each fitting installed outdoors.  

C. Seal Bushings: Provide O.Z. compound bushing on each conduit passing from 

one space into another, which is normally at lower temperature.  

D. Hubs: Provide Appleton “Hub” Series, or Thomas and Betts “370” series hub or 

approved equal on each conduit terminating in a box.   

E. Unions: Provide Appleton Type EC or Thomas and Betts Erickson Coupling 

conduit unions or approved equal.  

F. RNC: NEMA TC 2, Type EPC-40-PVC or Type EPC-80-PVC, UL 651, with 

matching fittings by same manufacturer as the conduit, complying with NEMA TC 

3 and UL 514B.  

1. Provide PVC fittings or PVC conduit and suitable watertight connections 

where PVC conduit connects to galvanized steel conduit. 
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2.03 PRECAST CONCRETE HANDHOLES AND BOXES  

A. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following:  

1. Utility Vault/Oldcastle Precast Group. 

2. Utility Concrete Products, LLC.  

3. Concast  

B. Comply with ASTM C 858 for design and manufacturing processes.   

C. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls 

and bottom. Walls and bottom shall be constructed to support rating of cover. 

Frame and cover shall form top of enclosure and shall support highway rated 

covers as defined below.  

1. Frame and Cover: 

a. Cover to include insert of other devices to facilitate lifting.  

b. Cover to contain locking devices similar to REA or FARGO.  

c. Cover Hinges: Concealed, with hold-open ratchet assembly.  

d. Cover Handle: Recessed.  

2. Cover Finish: Nonskid finish shall have a minimum coefficient of friction 

of 0.50.  

3. Cover Legend: Molded lettering, as indicated for each service.  

4. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, 

and durability properties necessary to withstand maximum hydrostatic 

pressures at the installation location with the ground-water level at grade.  

5. Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating 

fitting in wall for each entering duct.  

a. Type and size shall match fittings to duct or conduit to be 

terminated.  

b. Fittings shall align with elevations of approaching ducts and be 

located near interior corners of handholes to facilitate racking of 

cable. 

2.04 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE   

A. General Requirements for Handholes and Boxes: Comply with SCTE 77. 

1. Color: Gray.  

2. Configuration: Units shall be designed for flush burial and have open 

bottom unless otherwise indicated.  

3. Cover: Weatherproof, secured by tamper-resistant locking devices and 

having structural load rating consistent with enclosure.  

4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction 

of 0.50.  

5. Cover Legend: Molded lettering, as indicated for each service. 
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6. Duct Entrance Provisions: Duct-terminating fittings shall mate with 

entering ducts for secure, fixed installation in enclosure wall.  

7. Handholes 12 inches wide by 24 inches long and larger shall have 

factory-installed inserts for cable racks and pulling-in irons.  

B. Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced polyester 

resin, with covers made of reinforced concrete or cast iron.  

1. Manufacturers: Subject to compliance with requirements, provide 

products by one of the following:  

a. Carson Industries LLC.  

b. Christy Concrete Products.  

c. Oldcastle Precast  

d. Quazite: Hubbell Power System, Inc. 

2.05 DUCTBANK CONCRETE  

A. Material: Provide as follows:  

1. Gravel: 3/8 inch maximum  

2. Slump: 4 inches maximum  

3. Compressive strength: 3000psi at 28 days  

4. Color: Dye ductbank concrete red.  

B. Reinforcing (except when GRC is used): Provide steel conforming to ASTM A15. 

Provide #4 rebar top and bottom, 2’-0” lap at splices (typically 4 places) and #4 

rebar at 18 inches on center around perimeter with 3” minimum cover. 

2.06 BACKFILL MATERIAL 

A. Reinforced Concrete Ductbanks: 

1. Below Concrete Encasement: 6-inches minimum compacted 5/8-inch 

minus crushed rock. 

2. Above Concrete Encasement: 3-inch minimum sand. 

3. Upper Trench: 

a. Areas under Pavement: Controlled Density Fill: 

1) Content: A mixture of Portland cement, fly ash, 

aggregates, water and admixtures proportioned to 

provide a non-segregating, self-consolidating and free 

flowing material which will result in a hardened, dense, 

non-settling and excavatable fill. Batch and mix in 

accordance with Division 03 to provide a flowing, non-

segregating mix with a slump between 6-inch and 8-inch. 

b. Areas not under Pavement: Select Native Fill: 

1) Unsaturated excavated earth free of rocks, broken 

concrete and debris 6-inch and larger, and compacted in 

12-inch lifts to prevent settlement. 

c. Provide Underground Warning Tape 3-inches (76 mm) wide 

polyethylene tape, detectable type colored red with suitable 
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warning label describing buried electrical lines, buried 12-inches 

below grade. 

B. Direct Burial Conduit: 

1. Initial Bedding: 3-inches of sand below conduits. 

2. Secondary Bedding: Unsaturated excavated earth free of rocks, broken 

concrete, and debris 2-inches and larger, and compacted to 6-inch 

minimum above conduits. 

3. Upper Trench: 

a. Areas under Pavement: Controlled Density Fill: 

1) Content: A mixture of Portland cement, fly ash, 

aggregates, water and admixtures proportioned to 

provide a non-segregating, self-consolidating, and free 

flowing material which will result in a hardened, dense, 

non-settling and excavatable fill. Batch and mix in 

accordance with Division 03 to provide a flowing, non-

segregating mix with a slump between 6-inch and 8-inch. 

b. Areas not under Pavement: Select Native Fill: 

1) Unsaturated excavated earth free of rocks, broken 

concrete, and debris 6-inch and larger, and compacted 

in 12-inch lifts to prevent settlement. 

c. Provide Underground Warning Tape 3-inches (76 mm) wide 

polyethylene tape, detectable type colored red with suitable 

warning label describing buried electrical lines, buried 12-inches 

below grade. 

C. Material: 

1. Gravel: 3/8-inch maximum. 

2. Slump: 4-inch maximum. 

2.07 SOURCE QUALITY CONTROL  

A. Test and inspect precast concrete utility structures according to ASTM C 1037.  

B. Nonconcrete Handhole and Pull-Box Prototype Test: Test prototypes of manholes 

and boxes for compliance with SCTE 77. Strength tests shall be for specified tier 

ratings of products supplied.  

1. Strength tests of complete boxes and covers shall be by either an 

independent testing agency or manufacturer. A qualified registered 

professional engineer shall certify tests by manufacturer.  

2. Testing machine pressure gages shall have current calibration 

certification, complying with ISO 9000 and ISO 10012, and traceable to 

NIST standards. 

 

PART 3 - EXECUTION 
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3.01 EXAMINATION 

A. Examine site to receive ducts and vaults for compliance with installation 

tolerances and other conditions affecting performance of the underground ducts 

and vaults. Do not proceed with installation until unsatisfactory conditions have 

been corrected and installations have been inspected by WA State Labor & 

Industries (LnI) Inspectors. 

3.02 DELIVERY, STORAGE AND HANDLING  

A. Deliver ducts to site with ends capped. Store non-metallic ducts with supports to 

prevent bending, warping and deforming. 

B. Store precast concrete vaults at site to prevent physical damage.  

C. Lift and support precast vaults only at designated lifting or supporting points. 

3.03 PREPARATION  

A. Coordinate layout and installation of ducts, manholes, handholes, and boxes with 

final arrangement of other utilities, site grading, and surface features as 

determined in the field. 

B. Locate all existing utilities in the area prior to performing any excavation.  

C. Coordinate elevations of ducts and duct-bank entrances into manholes, 

handholes, and boxes with final locations and profiles of ducts and duct banks, 

as determined by coordination with other utilities, underground obstructions, and 

surface features. Revise locations and elevations as required to suit field 

conditions and to ensure that duct runs drain to manholes and handholes, and as 

approved by Architect.  

D. Clear and grub vegetation to be removed, and protect vegetation to remain. 

Remove and stockpile topsoil for reapplication. 

3.04 UNDERGROUND DUCT APPLICATION  

A. General:  

1. All underground conduit to be a minimum 1-inch standard trade size.  

2. All underground non-metallic conduit shall be labeled for underground 

use and 90°C conductors.  

B. Ducts for Electrical Cables 600 V and Less:   

1. RMC, galvanized rigid steel, ANSI C80.1.  

2. RNC, NEMA TC2 Type EPC-40-PVC, in direct-buried duct bank except 

under roadways and areas of vehicular traffic.  

3. RNC Type EPC 40-PVC encased in reinforced concrete under roadways 

and areas of vehicular traffic. 

C. Under-slab conduit installations:  

1. For conduits 2” and larger installed under floor slabs:  

a. Conduits shall be concrete encased and reinforced with steel 

reinforcing rods.  

b. Group conduits in an orderly manner.   

c. Install conduits so that top of conduit is 24” below top of slab. 
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2. For conduits less than 2” diameter, bed in sand or soil that is free from 

rocks or debris with sharp edges. 

a. Group conduits in an orderly manner.   

b. Install conduits so that top of conduit is 24” below top of slab. 

3.05 UNDERGROUND ENCLOSURE APPLICATION  

A. Handholes and Boxes for 600 V and Less, Including Telephone, 

Communications, and Data Wiring: 

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete. 

AASHTO HB 17, H-20 structural load rating. 

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to 

Occasional, Nondeliberate Loading by Heavy Vehicles: Precast concrete, 

AASHTO HB 17, H-20 Units Subject to Light-Duty Pedestrian Traffic 

Only: Fiberglass-reinforced polyester resin, structurally tested according 

to SCTE 77 with 3000-lbf vertical loading. 

B. Manholes: Precast or cast-in-place concrete. 

1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy 

or Medium Vehicles: H-20 structural load rating according to AASHTO 

HB 17. 

2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium 

Vehicles: H-10 load rating according to AASHTO HB 17. 

3.06 EARTHWORK  

A. Depth: 24 inch minimum cover over top of conduit ductbank.  

B. Width: Excavate to minimum width consistent with stability of sides.  

C. Muck Excavation: Where much or unstable material is encountered, over-

excavate and backfill to attain proper grade with coarse sand, gravel or CDF.  

D. Rock Excavation: Where rock pad is used for conduit trench, over-excavate 6 

inches below the ductbanks and refill and compact with selected backfill material 

of same composition.  

E. Bedding: Bottom of excavation to be firm, stable and at uniform density.  

F. Restore surface features at areas disturbed by excavation, and re-establish 

original grades unless otherwise indicated. Replace removed sod immediately 

after backfilling is completed. 

G. Restore areas disturbed by trenching, storing of dirt, cable laying, and other 

work. Restore vegetation and include necessary topsoiling, fertilizing, liming, 

seeding, sodding, sprigging, and mulching. Comply with engineer of record 

requirements. 

3.07 DUCT INSTALLATION  

A. Install ducts according to NEMA TCB 2.  

B. Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and 

handholes and away from buildings and equipment. Slope ducts from a high 

point in runs between two manholes, to drain in both directions.  
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C. Curves and Bends: Use manufactured galvanized rigid steel elbows for stub-ups 

at equipment and at building entrances with minimum radius of 36 inches.  

D. Joints: Use solvent-cemented joints in ducts and fittings and make watertight 

according to manufacturer's written instructions. Stagger couplings so those of 

adjacent ducts do not lie in same plane.  

E. Installation Adjacent to High-Temperature Steam Lines: Where duct banks are 

installed parallel to underground steam lines, perform calculations showing the 

duct bank will not be subject to environmental temperatures above 40 deg C. 

Where environmental temperatures are calculated to rise above 40 deg C, and 

anywhere the duct bank crosses above an underground steam line, install 

insulation blankets listed for direct burial to isolate the duct bank from the steam 

line.  

F. Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: 

Use end bells, spaced approximately 10 inches o.c. for 5-inch ducts, and vary 

proportionately for other duct sizes.  

1. Begin change from regular spacing to end-bell spacing 10 feet from the 

end bell without reducing duct line slope and without forming a trap in the 

line.  

2. Grout end bells into structure walls from both sides to provide watertight 

entrances  

G. Building Wall Penetrations: Make a transition from underground duct to rigid steel 

conduit at least 5 feet outside the building wall, without reducing duct line slope 

away from the building, and without forming a trap in the line. Use fittings 

manufactured for duct-to-conduit transition. Duct banks shall be tied into building 

walls using rebar to prevent shearing of conduit and cable. Install conduit 

penetrations of building walls.  

H. Sealing: Provide temporary closure at terminations of ducts that have cables 

pulled. Seal spare ducts at terminations. Use sealing compound and plugs to 

withstand at least 15-psig hydrostatic pressure.  

I. Pulling Cord: Install 100-lbf test nylon cord in empty ducts. 

J. Concrete Encased Ducts:   

1. Provide rigid PVC spacers to provide 3 inch minimum duct spacing.  

2. Anchor ducts so as to prevent flotation when concrete is poured. Do not 

pour concrete until conduit installation has been approved.  

K. Excavate trench bottom to provide firm and uniform support for duct bank. 

Prepare trench bottoms as specified in by civil engineer for pipes less than 6 

inches in nominal diameter.  

1. Width: Excavate trench to minimum width consistent with stability of 

sides.   

2. Depth: Install top of duct bank at least 24 inches below finished grade in 

areas not subject to deliberate traffic, and at least 24 inches below 

finished grade in deliberate traffic paths for vehicles unless otherwise 

indicated.  

3. Separator Installation: Space separators close enough to prevent 

sagging and deforming of ducts, with not less than three spacers per 20 
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feet of duct. Secure separators to earth and to ducts to prevent floating 

during concreting. Stagger separators approximately 6 inches between 

tiers. Tie entire assembly together using fabric straps; do not use tie 

wires or reinforcing steel that may form conductive or magnetic loops 

around ducts or duct groups.  

4. Minimum Space between Ducts: 3 inches between ducts and exterior 

envelope wall, 3 inches between ducts for like services, and 18 inches 

between power and comm ducts. Note that the center to center distance 

between ducts shall be 7.5 inches minimum per NFPA 70.  

5. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at 

poles and equipment, at building entrances through floor.  

a. Couple steel conduits to ducts with adapters designed for this 

purpose, and encase coupling with 3 inches of concrete.  

b. Stub-Ups to Equipment: Rigid galvanized steel conduit and 

fittings. Install insulated grounding bushings on terminations at 

equipment.  

6. Reinforcement: Reinforce all concrete-encased duct banks. Arrange 

reinforcing rods and ties without forming conductive or magnetic loops 

around ducts or duct groups.  

7. Forms: Use walls of trench to form side walls of duct bank where soil is 

self-supporting and concrete envelope can be poured without soil 

inclusions; otherwise, use forms.  

8. Concrete Cover: Install a minimum of 3 inches of concrete cover at top 

and bottom, and a minimum of 3inches on each side of duct bank.  

9. Concreting Sequence: Pour each run of envelope between manholes or 

other terminations in one continuous operation.  

a. Start at one end and finish at the other, allowing for expansion 

and contraction of ducts as their temperature changes during 

and after the pour. Use expansion fittings installed according to 

manufacturer's written recommendations or use other specific 

measures to prevent expansion-contraction damage.  

b. If more than one pour is necessary, terminate each pour in a 

vertical plane and install 3/4-inch reinforcing-rod dowels 

extending a minimum of 18 inches into concrete on both sides of 

joint near corners of envelope.  

10. Pouring Concrete: Comply with requirements of civil engineer of record. 

Place concrete carefully during pours to prevent voids under and 

between conduits andat exterior surface of envelope. Do not allow a 

heavy mass of concrete to fall directly onto ducts. Allow concrete to flow 

to center of bank and rise up in middle, uniformly filling all open spaces. 

Do not use power-driven agitating equipment unless specifically 

designed for duct-bank application.  

L. Warning Tape: Bury warning tape approximately 12 inches above all concrete-

encased ducts and duct banks. Align tape parallel to and within 3 inches of 

centerline of duct bank. Provide an additional warning tape for each 12-inch 

increment of ductbank width over a nominal 18 inches. Space additional tapes 12 

inches apart, horizontally. 
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3.08 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES  

A. Cast-in-Place Manhole Installation:  

1. Finish interior surfaces with a smooth-troweled finish.  

B. Precast Concrete Handhole and Manhole Installation:  

1. Comply with ASTM C 891 unless otherwise indicated.  

2. Install unit level and plumb and with orientation and depth coordinated 

with connecting ducts, to minimize bends and deflections required for 

proper entrances.  

3. Unless otherwise indicated, support units on a level bed of crushed stone 

or gravel, graded from 1-inch sieve to No. 4 sieve and compacted to 

same density as adjacent undisturbed earth.  

C. Elevations:  

1. In areas subject to vehicular traffic, install plumb and level to 

manufacturer’s instructions and ASTM C 891.   

2. In areas which are not subject to vehicular traffic, install so that manhole 

or handhole cover is 2 inches above the level of surrounding dirt or 

gravel.  

3. Manhole Frame: In paved areas and trafficways, set frames flush with 

finished grade. Set other manhole frames 1 inch above finished grade.  

4. Where indicated, cast handhole cover frame integrally with handhole 

structure.  

D. Support units on a level bed of crushed pea gravel or compacted gravel.  

E. Drainage: Install 2” drains in bottom of manholes and handholes where required. 

Coordinate with drainage provisions indicated.  

F. Manhole Access: Circular opening in manhole roof; sized to match cover size.  

1. Manholes with Fixed Ladders: Offset access opening from manhole 

centerlines to align with ladder.  

2. Install ring, constructed of precast concrete collars and rings, to support 

cast-iron frame to connect cover with manhole roof opening. Provide 

moisture-tight masonry joints and waterproof grouting for frame to ring. 

G. Waterproofing: Apply waterproofing to exterior surfaces of manholes and 

handholes after concrete has cured at least three days. After ducts have been 

connected and grouted, and before backfilling, waterproof joints and connections, 

and touch up abrasions and scars. Waterproof exterior of manhole rings after 

mortar has cured at least three days.  

H. Hardware: Install removable hardware, including pulling eyes, cable stanchions, 

cable arms, and insulators, as required for installation and support of cables and 

conductors and as indicated.  

I. Sealing: Seal around all penetrations. Provide temporary closure at terminations 

of ducts. Seal spare ducts and use sealing compound to withstand at least 15 psi 

hydrostatic pressure.  

J. Fixed Manhole Ladders: Arrange to provide for safe entry with maximum 

clearance from cables and other items in manholes.  
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K. Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill 

deeper than 3-7/8 inches for manholes and 2 inches for handholes, for anchor 

bolts installed in the field. Use a minimum of two anchors for each cable 

stanchion.  

3.09 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE  

A. Install handholes and boxes level and plumb and with orientation and depth 

coordinated with connecting ducts, to minimize bends and deflections required 

for proper entrances. Use box extension if required to match depths of ducts, and 

seal joint between box and extension as recommended by manufacturer.  

B. Unless otherwise indicated, support units on a level bed of crushed stone or 

gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density 

as adjacent undisturbed earth.  

C. Elevation: In paved areas and trafficways, set cover flush with finished grade. Set 

covers of other handholes 2 inches above finished grade.  

D. Install removable hardware, including pulling eyes, cable stanchions, cable arms, 

and insulators, as required for installation and support of cables and conductors 

and as indicated. Select arm lengths to be long enough to provide spare space 

for future cables, but short enough to preserve adequate working clearances in 

enclosure.  

E. Field cut openings for ducts and conduits according to enclosure manufacturer's 

written instructions. Cut wall of enclosure with a tool designed for material to be 

cut. Size holes for terminating fittings to be used, and seal around penetrations 

after fittings are installed.  

F. For enclosures installed in asphalt paving and subject to occasional, 

nondeliberate,  

G. heavy-vehicle loading, form and pour a concrete ring encircling, and in contact 

with, enclosure and with top surface screeded to top of box cover frame. Bottom 

of ring shall rest on controlled density fill per engineer of record.  

1. Concrete: 3000 psi, 28-day strength with a troweled finish.  

2. Dimensions: Minimum 10 inches wide by 12 inches deep or per engineer 

of record. 

3.10 GROUNDING  

A. Ground underground ducts and utility structures according to Section 260526 

"Grounding and Bonding for Electrical Systems."  

1. Handhole and Small Manholes: Install two ground rods through floor in 

each medium voltage handhole and small manhole with top protruding 4’ 

above floor.  

2. Large Manholes and Vaults: Install four ground rods through floor in each 

medium voltage manhole with top protruding 4” above floor. 

3. Ensure rods are copper-clad steel, 3/4-inch by 10 foot minimum.  

4. Provide #4/0 ground wire in ductbank. Provide #4/0 bare copper ground 

wire in manhole, attached to wall, attached at 24 inches on center and 

mounted minimum 6 inches above floor.  
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5. Provide #2 stranded copper equipment ground minimum in each 

raceway in use.  

3.11 FIELD QUALITY CONTROL  

A. Perform the following tests and inspections and prepare test reports:  

1. Demonstrate capability and compliance with requirements on completion 

of installation of underground ducts and utility structures.  

2. Prior to pouring any concrete, pull solid aluminum or wood test mandrel 

through duct to prove joint integrity and adequate bend radii, and test for 

out-of-round duct. Provide a minimum 6-inch-long mandrel equal to 80 

percent fill of duct, with chalk covered end and inspect scoring. Replace 

all score-producing sections of conduit. Test manhole and handhole 

grounding to ensure electrical continuity of grounding and bonding 

connections. Measure and report ground resistance as specified in 

Section 260526 "Grounding and Bonding for Electrical Systems."  

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.12 CLEANING  

A. Cleaning:  Pull brush through full length of ducts.  Clean internal surfaces of 

handholes, manholes and vaults including sump. Repeat until mandrelling is 

successful. 

 

 

 

 

*** END OF SECTION 26 05 43 *** 
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PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.02 SUMMARY 

A. Provide completely identified electrical systems and equipment that complies 

with the current edition of the National Electrical Code (NEC), and all applicable 

regulatory codes. 

B. Section Includes: 

1. Identification for raceways.  

2. Underground-line warning tape.  

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of 

individual components and profiles, and finishes for electrical 

identification products. 

B. Samples: For each type of label and sign to illustrate composition, size, colors, 

lettering style, mounting provisions, and graphic features of identification 

products. 

1.04 QUALITY ASSURANCE  

A. Comply with ANSI A13.1.  

B. Comply with NFPA 70.  

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.  

D. Comply with ANSI Z535.4 for safety signs and labels.  

E. Comply with requirements of Authority Having Jurisdiction  

F. Adhesive-attached labeling materials, including label stocks, laminating 

adhesives, and inks used by label printers, shall comply with UL 969. 

 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating 

adhesives, and inks used by label printers, shall comply with UL 969. 

F. Thermal Movements: Allow for thermal movements from ambient and surface 

temperature changes. 
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1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 

deg C), material surfaces. 

2.02 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum 

length of color field for each raceway size. 

B. Plastic Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, 

flexible label laminated with a clear, weather- and chemical-resistant coating and 

matching wraparound clear adhesive tape for securing ends of legend label. 

C. Provide conduit identification at both ends of all Medium Voltage Conduits, Low 

Voltage Conduits, and Communications Conduits identifying systems contained 

within conduits and “to” location for other end of conduit. This requirement 

applies to both site underground conduits routed between vaults, buildings, and 

also conduits within Buildings. 

2.03 CONDUIT MARKERS 

A. Location: Furnish markers for each conduit longer than 6-feet (2m). 

B. Underground Conduit Entering Vaults: 

1. Brass conduit tags. 

2. .032-inch (20 gauge) brass. 

3. 3/16-inch hole for easy mounting. 

4. Top line 1/4-inch text with second line 1/2-inch number is standard. 

5. Tag shall identify conduit by system and location of other end of conduit. 

E.g., “FIBER – RM ###”. Identify “SPARE” for system for empty conduits. 

2.04 UNDERGROUND WARNING TAPE 

A. Tape:  

1. Recommended by manufacturer for the method of installation and 

suitable to identify and locate underground electrical and 

communications utility lines.  

2. Printing on tape shall be permanent and shall not be damaged by burial 

operations.  

3. Tape material and ink shall be chemically inert, and not subject to 

degrading when exposed to acids, alkalis, and other destructive 

substances commonly found in soils.  

B. Color and Printing:  

1. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 

ANSI Z535.5. 

2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE. 

3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV 

CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.  

C. Tag: “CAUTION: BURIED ELECTRIC LINE BELOW”   

1. Pigmented polyolefin, bright-colored, continuous-printed on one side with 

the inscription of the utility, compounded for direct-burial service.  
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2. Thickness: 4 mils.  

3. Width: 6 inches minimum.  

4. Tensile strength of 1750 psi.  

D. Tag: “CAUTION: MEDIUM VOLTAGE ELECTRICAL LINE BELOW”: 

1. Detectable three-layer laminate, consisting of a printed pigmented 

polyolefin film, a solid aluminum-foil core, and a clear protective film that 

allows inspection of the continuity of the conductive core, bright-colored, 

continuous-printed on one side with the inscription of the utility, 

compounded for direct-burial service.  

2. Overall Thickness: 5 mils.  

3. Width: 6 inches minimum. 

 

PART 3 - PRODUCTS 

3.01 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification 

products, clean substrates of substances that could impair bond, using materials 

and methods recommended by manufacturer of identification product. 

3.02 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other 

features with requirements in other Sections requiring identification applications, 

Drawings, Shop Drawings, manufacturer's wiring diagrams, operation and 

maintenance manual, and with those required by codes, standards, and 29 CFR 

1910.145.  Use consistent designations throughout Project. 

B. System Identification for Raceways and Cables under 600 V: Identification shall 

completely encircle cable or conduit. Place identification of two-color markings in 

contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 

C. System Identification for Raceways and Cables over 600 V: Identification shall 

completely encircle cable or conduit. Place adjacent identification of two-color 

markings in contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 

D. Underground Line Warning Tape: 

1. During backfilling of trenches, install continuous underground-line 

warning tape directly above cable or raceway at 6 to 8 inches below 

finished grade. Use multiple tapes where width of multiple lines installed 

in a common trench or concrete envelope exceeds 16 inches overall. 

2. Install underground-line warning tape for direct-buried cables and cables 

in raceways. 

E. Each outdoor conduit shall be labeled with the location of the opposite end of the 

conduit, and numbered as C# (Where C stands for conduit and # is increased 

with each conduit in the set). 
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1. For example, if 2 conduits are installed between vault 101 and vault 102, 

both conduits in vault 101 shall have a weatherproof label and be labeled 

“C1 To Vault 102” and “C2 To Vault 102” while both conduits in vault 102 

shall be labeled “C1 To Vault 101” and “C2 To Vault 101” respectively. If a 

conduit ends in a building, the building name and room number shall be 

labeled as the destination. 

3.03 IDENTIFICATION SCHEDULE 

A. Locations of Underground Lines: Identify with underground-line warning tape for 

power, lighting, communication, and control wiring and optical fiber cable. 

 

 

 

 

*** END OF SECTION 26 05 53 *** 
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PART 1 - GENERAL 

1.01 SUMMARY 

A. Clear and grub site as indicated and as necessary to construct improvements. Construct and 
maintain erosion and sedimentation control in accordance with contract documents and City of 
Kenmore requirements. Save and protect from harm any trees, vegetation, or other objects 
selected to remain. Remove from area to be cleared all other growth unless otherwise indicated 
or directed. 

B. Work includes but is not limited to the following: 

1. Establish clearing limits and vegetation to remain. 

2. Protect existing structures, utilities, pavements, sidewalks, curbs, or other features 
intended to remain. 

3. Clear trees, shrubs, and root masses within clearing limits. 

4. Remove existing structures, pavements, and other improvements as needed to 
accommodate new construction. 

5. Disposal of materials per regulatory requirements. 

1.02 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including Supplementary Conditions and Division 1 
Specification Sections, apply to this section. Coordinate related work specified in other parts of 
the Project Manual, including but not limited to following: 

1. Section 01 56 26 “Temporary Fencing” 

2. Section 01 57 00 “Temporary Erosion Control”  

3. Section 31 20 00 “Earth Moving” 

1.03 REFERENCES 

A. This Section incorporates by reference the latest revisions of the following documents. They are 
part of this section insofar as specified and modified herein. The Contractor shall have one copy 
of each of the following documents at the job site. The bidder, in submitting a bid, acknowledges 
that they are familiar with the documents named in References and that they are incorporated 
into this document by reference. The Standard Plans and Policies apply only to performance and 
materials and how they are to be incorporated into the work. The legal/contractual relationship 
sections and the measurements and payment sections do not apply to this document. 

1. City of Kenmore  2021 Road Standards 

2. Standard Specifications WSDOT-APWA Standard Specifications for Road, Bridge, and  
    Municipal Construction, 2025 

3. Standard Plans  WSDOT/APWA Standard Plans for Road, Bridge, and Municipal  
    Construction, current edition. 
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4. King County Surface Water Design Manual, 2021, Appendix D – Construction 
Stormwater Pollution Prevention (CSWPP) Standards. 

5. Geotechnical Report Project Geotechnical Report 

1.04 SUBMITTALS 

A. General: Comply with Section 01 30 00. 

B. Submit demolition procedures and operational sequence for review and acceptance by Owner.  

C. Permits for transport and disposal of debris as required. 

1.05 EXISTING CONDITIONS 

A. Protection of Existing Improvements 

1. Provide, erect, and maintain barricades, coverings, or other types of protection necessary 
to prevent damage to existing improvements. 

2. Restore any existing improvements damaged by this work to their original condition, as 
acceptable to the Owner. 

B. Objectionable Noises: Conform to local governing requirements regarding Noise Control. 

C. Maintain vehicular and pedestrian traffic routes: 

1. Ensure minimum interference with roads, streets and adjacent facilities. 

2. Do not close or obstruct streets, fire lanes, sidewalks, passageways, or emergency exits 
without permission from authorities having jurisdiction. 

3. If required by governing authorities, provide alternate routes around closed or obstructed 
traffic ways. 

1.06 DIMENSIONS AND LAYOUTS 

A. The Contractor will be responsible for furnishing, setting and marking all line and location stakes, 
including offsets and general construction staking. When work requiring control is being 
performed, all necessary related equipment, supplies and instruments shall be on site. A qualified 
surveyor must be assigned to the Contractor's crew for this work. This equipment and personnel 
must be available for the purpose of verifying layout, conformance of grading design, and 
certifying the accuracy of work on the site.  

B. The Contractor is responsible for preserving all benchmarks and stakes and the replacement of 
any that are displaced or missing. 

C. The Contractor is responsible for review of all utility purveyor, and City or State records relative to 
the existing underground utilities. The Contractor is responsible for avoiding damage to these 
facilities and shall restore all utilities at Contractor's own expense. 

D. The Contractor is to notify the Owner’s Representative immediately if underground utilities not 
shown on the project documents are encountered. 

PART 2 - PRODUCTS 
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2.01 CONSTRUCTION FENCING 

A. See Section 01 56 26 “Temporary Fencing” 

2.02 CLEARING LIMITS FENCING 

A. High visibility fence either plastic or metal in accordance with Standard Specification Section 9-
16.1 and detail on plans. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify limits of clearing, grubbing, and site improvement removal with Owner prior to commencing 
work. 

B. Obtain required permits and permission from local governing authorities and Owner prior to 
commencing work. 

C. Prior to beginning site removals and clearing, meet with Owner’s Representative and review all 
proposed utility layouts on site. Indicate all existing trees, shrubs and landscaping as well as site 
improvements that will be affected by construction. Coordinate removals of landscape materials 
with Owner. 

D. Site and Drawings: Carefully examine the site and compare the drawings with existing conditions. 
By the act of submitting bids, the Contractor shall be deemed to have made such examination 
and to have accepted such conditions, and to have made allowance therefore in preparing their 
figure. 

3.02 CLEARING 

A. Clearing, Grubbing, and Stripping shall be in accordance with Section 2-01.3 of the Standard 
Specifications. Stripping Depth is anticipated to be 6-inches below existing grade. 

B. Prior to site clearing and demolition, contact utility location service and have all underground 
utilities on the construction site and adjacent areas clearly marked. Locate, flag and protect 
existing underground utilities to remain. 

C. Approximate locations of existing utilities have been obtained from available records and are 
shown for convenience. The Contractor shall be responsible for verification of the locations 
shown and for discovery of possible additional utilities not shown to avoid damage or disturbance. 
The Owner shall be contacted if a utility conflict exists. 

D. Unless otherwise noted, completely remove all roots, vegetation and all other organic debris 
within the clearing limits as required for new construction and as indicated. Perform removal 
operations in a manner to protect property. 

3.03 UTILITY SERVICES 

A. Underground Utility Locations: Phone 1-800-424-5555 for location 48 hours prior to excavation. 

B. Maintain existing utilities indicated to remain in service and protect them against damage during 
selective demolition. 
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1. Do not interrupt existing utilities servicing occupied or operating facilities, except when 
authorized in writing by the Owner. Provide temporary services during interruptions to 
existing utilities, as acceptable to the Owner. 

2. Provide not less than 72 hours’ notice to the Owner if shutdown of service is required 
during changeover. 

C. Utility requirements: Locate, identify, disconnect, and seal or cap off indicated utility services to 
be removed that serve existing buildings. 

1. Arrange to shut off utilities with utility company and/or Owner as required. 

2. Where utility services are required to be removed, relocated, or abandoned, provide 
bypass connections to maintain continuity of service. 

3.04 GRUBBING 

A. General: Grub or otherwise prepare areas where clearing has occurred to receive construction or 
other improvements. 

3.05 SITE IMPROVEMENT REMOVALS 

A. Remove existing underground utilities, per City of Kenmore Standards, below the future building 
structure, and as shown on plans. 

B. Sprinkle excavated material and access roads as necessary to limit dust to the lowest practicable 
level. Do not use water to the extent of causing flooding, contaminated runoff, or icing. 

3.06 DRAINAGE 

A. Keep designated drainage ways open for drainage at all times. Maintain and/or adjust erosion 
control facilities as required to prevent sediment transport either downstream or off-site. At no 
time shall more than one foot of sediment be allowed to accumulate within a catch basin, ditch or 
swale. All catch basins and conveyance ditches shall be cleaned prior to paving. Mud/sediment 
build-up shall be removed, and the cleaning operation shall not flush sediment-laden water into 
the downstream system. 

B. The Contractor is responsible for providing temporary and permanent control of surface water 
and subsurface seepage to allow for site access, grading, construction of underground utilities, 
and paving. The Contractor is solely responsible for protecting disturbed areas from inclement 
weather and surface runoff during construction process to provide a suitable working platform for 
all phases of the construction. Ground water from upgradiant sources shall be intercepted and 
routed around the work area. The Contractor shall be familiar with and shall follow the 
specifications concerning subgrade protection. 

C. Keep open pits and holes caused by demolition work free of standing water. 

3.07 DISPOSAL OF MATERIALS 

A. Refuse from clearing and grubbing shall be disposed of by the Contractor in a manner consistent 
with government regulations. In no case shall refuse material be left on the project site, placed 
onto abutting private properties, or buried in embankments or trenches on the project site. Debris 
shall not be deposited in a stream or body of water, any public right of way or upon private 
property except by written consent of the private property owner. On-site burning is not allowed. 
Maintain hauling routes clean and free of debris resulting from work of this Section. 
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END OF SECTION 31 10 00 
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PART 1 - GENERAL 

1.01 SUMMARY 

A. Work of this Section includes, but is not limited to, the following: 

1. Rough and final grading of the project area from the existing condition to the lines and 
grades shown on the plans. 

2. Excavation and off-site removal of stripping material. 

3. Excavation and off-site removal of unsuitable material. 

4. Excavation and off-site removal of excavated and/or excess soil material. 

5. Excavation and backfill for utility trenches. 

6. Import and place Structural Fill. 

7. Subgrade Preparation. 

8. Unit Prices as described in this Section. 

9. Onsite stockpiling and protection of excavated material. 

1.02 RELATED DOCUMENTS 

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

B. Related Sections: The following Sections contain requirements that relate to this Section: 

1. Section 31 10 00 “Site Preparation” 

2. Section 01 57 00 “Temporary Erosion Control” 

3. Section 31 41 33 “Trench Safety” 

1.03 REFERENCES 

A. This Section incorporates by reference the latest revisions of the following documents. They are 
part of this section insofar as specified and modified herein. The Contractor shall have one copy 
of each of the following documents at the job site. The bidder in submitting a bid acknowledges 
that he is familiar with the documents named in References and that they are incorporated into 
this document by reference. The Standard Plans and Policies apply only to performance and 
materials and how they are to be incorporated into the work. The legal/contractual relationship 
sections and the measurements and payment sections do not apply to this document. 

1. City of Kenmore  2021 Road Standards 

2. Standard Specifications WSDOT-APWA Standard Specifications for Road, Bridge, and  
    Municipal Construction, 2025 

3. Standard Plans  WSDOT/APWA Standard Plans for Road, Bridge, and Municipal  
    Construction, current edition. 
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4. King County Surface Water Design Manual, 2021, Appendix D – Construction 
Stormwater Pollution Prevention (CSWPP) Standards. 

5. Geotechnical Report Project Geotechnical Report 

1.04 DEFINITIONS 

A. Backfill: Soil materials used to fill a cut, trench, or other excavation placed at a specified degree 
of compaction. 

B. Pipe Bedding: Soil layer placed over the excavated subgrade in a trench before laying pipe. 

C. Excavation: Removal of material encountered above subgrade elevations, or as indicated on 
project documents.  

D. Over-excavation: Excavation below subgrade elevations or below excavation elevations as 
indicated in project documentation and as identified by the Geotechnical Engineer. 

E. Unauthorized over-excavation: Excavation below subgrade elevations or beyond indicated 
dimensions without approval of the Geotechnical Engineer. 

F. Fill: Soil materials placed at a specified degree of compaction used to obtain an indicated grade 
or elevation. 

G. Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or 
backfill immediately below base, drainage fill, or topsoil materials. 

1. Walkways and Paving (including curbs): The elevation at the bottom of the paving 
section, below the gravel base material. 

2. Utility Trenches: The elevation of the bottom of the pipe bedding. 

H. Unsuitable Soils: Existing, in-situ soil or other material that can be identified by the Geotechnical 
Engineer as having insufficient strength characteristics or stability to support the intended loads. 
Unsuitable soil also includes imported or on-site soil containing organics, construction debris, or 
other deleterious material. 

I. Wet Weather Earthwork: Earthwork performed between October 1 and April 30 or during wet 
weather regardless of the time of year. 

J. Structural Fill: Material placed below pavement and building subgrades and compacted to the 
specified maximum dry density per the project documents and as defined by ASTM D 1557.  

1.05 PROJECT CONDITIONS 

A. Environmental Requirements: Expose, excavate, and place existing site material only in dry 
weather. 

B. Existing Conditions: Existing soil is moisture sensitive and moisture content is above the optimum 
moisture content for compacting to specified maximum dry densities for pavements and 
structures. 

1.06 SUBMITTALS 

A. General: Comply with Section 01 30 00. 
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B. Samples: Submit 50-pound sample to Geotechnical Engineer for each material four business 
days prior to placing material.  

C. Quality Assurance/Control Submittals 

D. Test Reports: Sieve analysis for each material. 

E. Certificates: WSDOT pit certification for each pit. 

1.07 BASE BID: 

A. Contractor shall include in the base bid the cost of achieving the final grades shown on the 
Contract Documents beginning with the existing conditions as represented in the site survey 
included in the Contract Documents. The project Geotechnical Report shall be used as a 
reference. All excavation to suitable bearing soil, removal of unsuitable materials and debris, 
stockpiling and protection, import, placement, and compaction required to achieve the final 
grades, as shown in the contract documents, shall be included in the base bid.  

B. The Contractor has the option to perform, at their own expense, a topographic survey of existing 
conditions and submit their survey for Owner’s Review and approval for use for earthwork 
calculations prior to Contractor’s land disturbing clearing or earthwork activities.  

C. The cost of excavation and off-site disposal of material and imported fill and its placement and 
compaction required to meet sub-grade elevations as defined in the Contract Documents shall be 
included in the base bid amount and shall be compensated using Unit Prices except as noted in 
paragraphs E, F, and G below.  

D. Sub-Grade: For the purpose of the Contractor Bid, the sub-grade elevations are defined in 
Paragraph 1.04.G. 

E. Soil integrity will be influenced by the weather conditions and the Contractor's handling and 
protection of the material as it is removed and placed. It is the sole responsibility of the Contractor 
shall protect soils from the elements. Material that is deemed unsuitable due to lack of protection 
will not be issued a change order. The Contractor will be responsible for removing such material 
and replacing with acceptable material at no additional cost to the owner. 

F. The Contractor shall be solely responsible for all unauthorized excavation and import and shall be 
at no additional cost to the Owner. The Unit Price shall not be applied to unauthorized excavation 
or import. Unauthorized excavations shall be backfilled with structural fill and compacted as 
required.  

G. Removal, disposal, and replacement of soils deemed unsuitable as a result of the Contractor’s 
sequencing, handling and protection of the materials shall be at no additional cost to the Owner 
and will not be compensated using Unit Prices. 

1.08 QUALITY ASSURANCE 

A. Comply with applicable provisions of the following specifications and documents: 

1. Washington State Department of Transportation Standard Specifications for Road, 
Bridge, and Municipal Construction, current edition.  

2. Standard Plans: WSDOT-APWA Standard Plans for Road, Bridge, and Municipal 
Construction, current edition. 

3. ASTM C136 Standard Method for Sieve Analysis of Fine and Coarse Aggregate. 
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4. ASTM D-422 Method for Particle Size Analysis of Soils 

5. ASTM D1557 Test Method for Laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lb/cu ft). 

6. ASTM D2922 Standard Test methods for Density of Soil and Soil-Aggregate in Place 
by Nuclear Methods (Shallow Depth). 

7. ASTM D3017 Standard Test methods for Water Content of Soil and Rock in Place by 
Nuclear Methods (Shallow Depth). 

8. ASTM D698 Standard Test method for Moisture-Density relations of soils and soil-
aggregate mixture using 5.5-lb. Rammer and 12-inch Drop. 

9. AASHTO T176 Plastic Fines in Graded Aggregates and Soils by use of the Sand 
Equivalent Test. 

B. Tests and Inspection: Provide sieve analysis per ASTM D422 for each material type. Tests and 
analysis of aggregate material will be performed in accordance with Standard Specifications. If 
tests indicate materials do not meet specified requirements, change material and retest. 

1.09 QUALIFICATIONS 

A. Crew Foreman: Minimum six years’ working experience and four years’ experience as foreman 
performing similar work. 

B. Regulatory Requirements 

1. All work and material shall be in accordance with Standard Specifications. 

2. The Contractor shall comply with the safety requirements of all government agencies, 
including OSHA. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Stockpiling: Stockpile materials on site within clearing limits or at locations approved by Owner. 
The Contractor shall be responsible for protecting the stockpiled material.  

B. Direct surface water away from stockpile site to prevent erosion or deterioration of materials. 

C. Remove stockpile, leave area in a clean and neat condition. Grade site surface to prevent free 
standing surface water. 

D. Comply with Section 3-02.2(6) of the Standard Specifications. Contractor shall provide survey 
stakes for stockpiles. 

E. Maintain toe of material at least a horizontal distance equal to the excavation depth from edges of 
trenches and excavations. Pile so surface water is prevented from flowing into excavations. 
Provide free access to fire hydrants, water valves, meters; private driveways; and leave clearance 
to enable the free flow of storm water in gutters, conduits, and natural water courses. 

1.11 DIMENSIONS AND LAYOUTS 

A. See Section 31 10 00, “Site Preparation”. 

PART 2 - PRODUCTS 
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2.01 MATERIALS 

A. Pipe Bedding Material shall be per the following Sections: 

1. 33 10 00 – “Water Distribution” 

2. 33 30 00 – “Sanitary Sewer” 

3. 33 40 00 – “Storm Drainage”.  

4. For all other utilities, material shall be Gravel Backfill for Pipe Zone Bedding, unless 
otherwise noted in their respective Sections.  

B. Utility Trench Backfill shall be per the following Sections: 

1. 33 10 00 – “Water Distribution” 

2. 33 30 00 – “Sanitary Sewer” 

3. 33 40 00 – “Storm Drainage”.  

4. For all other utilities, material shall be Structural Fill, unless otherwise noted in their 
respective Sections.  

C. Structural Fill: All fill placed shall be as defined herein, unless specified otherwise for particular 
applications.  

1. Structural Fill shall be Import Structural Fill; Native Structural Fill is not allowed. 

2. Import Structural Fill: Imported material that conforms to the grading requirements of: 

a. Gravel Borrow per Section 9-03.14(1) of the Standard Specifications, except the 
material passing the US #200 sieve shall be less than 5% based on that fraction 
passing the US #4 Sieve.  

b. Select Borrow per Section 9-03.14(2) of the Standard Specifications, except the 
material passing the US #200 sieve shall be less than 5% based on that fraction 
passing the US #4 Sieve.  

D. Gravel Backfill for Pipe Zone Bedding shall be in accordance with Section 9-03.12(3) of the 
Standard Specifications. 

E. Gravel Backfill for Drains: shall be 1-inch minus washed rock in accordance with Section 9-
03.12(4) of the Standard Specifications. It shall be free of roots, organic matter, and other 
unsuitable materials. 

F. Crushed Surfacing Base Course (CSBC): shall be manufactured from ledge rock, talus or gravel 
and shall be 1 1/4" minus for base course. Crushed surfacing base course shall conform to the 
gradations of Section 9-03.9(3) of the Standard Specification with the following revisions: the 
material passing the No. 200 sieve shall be 5.0% (maximum), and it shall have at least two 
mechanically fractured surfaces. 

G. Crushed Surfacing Top Course (CSTC): shall be manufactured from ledge rock, talus or gravel 
and shall be 3/4" minus for base course. Crushed surfacing base course shall conform to the 
gradations of Section 9-03.9(3) of the Standard Specification with the following revisions: the 
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material passing the No. 200 sieve shall be 5.0% (maximum), and it shall have at least two 
mechanically fractured surfaces. 

H. Granular Structural Fill shall be one of the following: 

1. Aggregate for Ballast and Crushed Surfacing per Section 9-03.9 of the Standard 
Specifications. 

2. Gravel Borrow per Section 9-03.14(1) of the Standard Specifications, except the material 
passing the US #200 sieve shall be less than 5%. 

I. Controlled Density Fill shall be per Section 2-09.3(1)E of the Standard Specifications. 

J. Nov Woven Filter Fabric shall be Mirafi 140 N or approved equal. 

2.02 APPROVAL OF FILL MATERIAL  

A. All fill placed shall be “Structural Fill” as defined herein, unless specified otherwise for specific 
applications. 

B. Approval of Fill Material: All material that is proposed to be used as fill and backfill shall meet 
specified gradation. Gradation test results shall be submitted for review and approved by the 
Geotechnical Engineer prior to placement.  

1. It is the sole responsibility of the Contractor to protect existing ground, prepared 
subgrade, and any stockpiled material from inclement weather, surface runoff, 
construction traffic and other conditions that may preclude the re-use of the material. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. The Contractor shall review the topographical map as provided and verify current conditions of 
the project site. 

B. Verify site conditions and limits of work are as shown on the plan. Notify Architect if conditions are 
not as shown. 

C. Verify survey benchmark and intended elevations for the work are as indicated.  

D. Verify all vegetation to remain is protected and prominently marked.  

E. Verify erosion control is in place and operating properly for the weather conditions.  

F. Verify removal of abandoned utilities is complete. 

G. Review the Geotechnical Report. 

3.02 PREPARATION 

A. Protection 

1. Locate existing utilities. For aid in utility location call "Dial Dig 1-800-424-5555," 48 hours 
(two working days) prior to beginning construction. Provide and pay for additional 
marking as required. 
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2. Protect and maintain existing utilities which are to remain. 

3. Protect plant life, lawns, and other features remaining as a portion of final landscaping or 
interim erosion control. 

4. Protect benchmarks. 

5. Protect from damage pavement or paved areas intended to remain. 

6. Use all means necessary to prevent the erosion of freshly graded areas during 
construction or until such time that permanent drainage and erosion control measures are 
fully operational. 

7. Repair and/or replacement of damaged facilities will be accomplished at the Contractor’s 
expense. 

B. Survey and stake limits of clearing per Plans. 

C. Identify required lines, levels, contours, and datum. Should indicated elevations conflict with 
actual conditions, notify Architect and await direction before proceeding. 

D. Identify onsite trees to be removed within the Limits Of Clearing.  

E. Provide and maintain erosion control measures to prevent erosion or displacement of soils, 
discharge of sediment-laden water, or airborne dust to adjacent properties. Erosion control 
measures and treatment of construction stormwater runoff shall be in accordance with Section 01 
57 00 “Temporary Erosion Control”. 

3.03 PERMITS 

A. Obtain all required permits and inspections. Pay any and all fees or costs for permits and 
inspections. 

3.04 PROTECTION OF EXISTING FACILITIES 

A. Utilities: The Contractor shall protect private and public utilities from damage in accordance with 
Section 1-07.17 of the Standard Specifications. 

B. Pavement: The Contractor shall protect from damage all pavements or paved areas intended to 
remain. 

C. Access Streets and Roadways: Maintain wheel cleaning stations to clean wheels and 
undercarriage of trucks before leaving site, as necessary to prevent dirt from being carried onto 
public streets. Provide new wheel cleaning stations prior to driving on paved surfaces. If streets 
are fouled, they must be cleaned immediately in conformance with the City of Kenmore 
requirements and regulations. 

D. Repair and/or replacement of damaged facilities will be accomplished at the Contractor's 
expense. 

3.05 CONSTRUCTION  

A. Clearing and Grubbing (Stripping) shall be in accordance with Section 31 10 00, “Site 
Preparation”. 

B. Strip topsoil, organics, and soft surficial soils to their full depth within the clearing limits. 
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1. Do not strip more area than can be protected from moisture damage to underlying 
material. 

2. Remove and dispose of topsoil and other organic material off site in a legal manner. 

C. Remove and dispose of debris off site in a legal manner. 

3.06 EXCAVATION 

A. The contractor shall be responsible for, and make their own determination regarding, the import 
of fill materials and hauling off-site excess materials as necessary to attain the indicated 
elevations. Excavation of excess material, stockpiling and/or haul off and disposal, and importing, 
placing, and compacting Fill Material shall be included in the Base Bid. Excavation and placement 
of all displaced soil from utility trenches and other excavations shall be included in the Base Bid. 

B. Excavate and remove all topsoil and existing soil containing organic and/or other unsuitable 
materials within project area. 

C. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions 
encountered, including cobbles and boulders, soil materials, and obstructions. 

D. Subgrade Preparation shall be in accordance with Section 31 10 00, “Site Preparation”.  

1. Following stripping and site excavation, and prior to placement of any backfill, proof roll 
exposed subgrade with appropriate construction equipment approved by the 
Geotechnical Engineer. In areas where pumping or excessive subgrade movement 
occurs, scarify, aerate, and recompact existing material as directed by the Geotechnical 
Engineer. 

2. Minimize traffic over prepared subgrade. 

E. The Contractor shall arrange for the Geotechnical Engineer to observe excavation work. Obtain 
the Geotechnical Engineer’s approval of subgrade prior to placement of any Structural Fill. 

F. Excavations may encounter perched groundwater zones within existing fill and native soils, 
particularly during the wet season. The Contractor shall handle groundwater seepage by 
excavating interceptor trenches, pumping from sumps, and other suitable methods. 

G. Fill materials may be stockpiled in areas on-site that do not interfere with other portions of the 
work. Contractor shall protect stockpiled soils from wind or erosion by covering with secured 
plastic sheeting, or other effective methods.  

1. Direct surface water away from excavation and stockpiles to prevent erosion or 
deterioration of materials. 

H. The Contractor shall condition the soil, with drying or moistening, so that a dense unyielding 
condition results and the compaction criteria are met. 

I. Stabilization of Excavations and Trenches  

1. The Contractor shall exercise sound engineering and construction practices for 
excavations and trenches and maintain them so that no damage will occur to any 
foundation, structure, pole line, pipe line, or other facility because of sloughs or slopes, or 
from any other cause. If, as a result of the excavation or trenching, there is disturbance of 
the ground that may endanger other property or require repair, the Contractor shall take 
remedial action at no expense to the Owner.  
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2. The Contractor shall provide dewatering, shoring or other types of stabilization, in 
addition to the shoring required for safety by State codes, as required to maintain the 
integrity of the trenching or excavation and protect nearby existing utilities and structures. 
All earthwork activities shall conform to the Washington Administrative Code (WAC) 296-
155 requirements for Excavation, Trenching, and Shoring. If the Contractor elects to 
provide stabilization by open pit excavation or flatter side slopes, no additional 
compensation will be made for the work including excavation, select backfill material, 
backfilling, and protection of existing facilities.  

3.07 PROOFROLLING 

A. Before any fill material is placed, Contractor shall proof-roll or compact subgrade to a dense and 
unyielding condition with a loaded dump truck, large vibrating roller or equivalent to identify soft 
pockets and areas of excess yielding. Do not proof roll wet or saturated subgrades. 

B. Proofrolling shall be observed the Geotechnical Engineer. 

C. When soft subgrade is identified by the Geotechnical Engineer, the contractor shall excavate the 
unsuitable soil and replace it with Structural Fill. Structural fill shall be compacted to meet the 
specified compaction criteria. Previously approved subgrade areas that subsequently deteriorate 
because of Contractor’s activities shall be removed and replaced with structural fill at no expense 
to the Owner. 

3.08 FILLING, BACKFILLING, AND COMPACTION 

A. All areas that are to receive compacted fill shall be field reviewed by the Geotechnical Engineer 
prior to the placement of new Structural Fill. 

B. Any areas of loose or soft soil exhibiting significant deflection, pumping, or weaving that cannot 
be adequately reworked and/or compacted shall be over-excavated per the Geotechnical 
Engineer’s recommendations. Over-excavated material shall be replaced with structural fill unless 
otherwise directed.  

C. Filling, Backfilling, and Compaction 

1. Fill areas to contours and elevations with approved Structural Fill as indicated in the 
plans.  

2. Soil surfaces that will receive fill shall be scarified to depth of at least six inches. The 
scarified soil shall be moisture-conditioned to obtain soil moisture near optimum moisture 
content. The scarified soil shall be compacted to a minimum relative compaction as listed 
in this Section.  

3. Place fill in controlled layers the thickness of which is compatible with the type of 
compaction equipment used. The loose thickness of each fill layer shall not exceed 12 
inches when using heavy compaction equipment and 6 inches when using hand operated 
compaction equipment. Compact each layer to a minimum relative compaction as listed 
in this Section. 

4. Maintain optimum moisture content of fill materials to attain required compaction density. 

5. Do not fill over ponded surface water or existing subgrade surfaces which are yielding, 
disturbed, or softened. 

6. Suspend placing fill when the climatic conditions will not allow proper placement and fill 
compaction. 
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7. Make grade changes gradual. Blend slope into level areas. Construct uniform grades 
between spot elevations or contours shown.  

8. The Geotechnical Engineer shall observe the placement of compacted fills and conduct 
in-place field density tests on the compacted fill to check for adequate moisture content 
and the required relative compaction. Where less than the required relative compaction is 
indicated, remove, and replace the substandard soil or apply additional compactive effort 
and moisture-condition the soil as necessary until the relative compaction as specified in 
this Section is attained. 

9. Compaction Requirements: Compact all fill and backfill to prevent subsequent settlement. 
Water settling or jetting is not permitted as a means of compaction. Furnish heavy rollers 
or compactors except as follows: 

a. Use pneumatic hand tampers for trenches and areas not accessible to heavy 
equipment. 

10. Required compaction: Compact fill and backfill to the following minimum relative 
compaction (percentage of maximum dry density determined in accordance with ASTM 
D1557): 
Locations Req’d Min. Relative Compaction 
  
Under Future Building slabs  
Top two feet of fill material below walks and paving 
Fill material placed deeper than the top two feet 
material placed below pavements 
Beddings for utility lines 
Against walls  

95% 
95% 
 
90% 
90% 
90% 
 

3.09 SITE TOLERANCES 

A. Grading Tolerance: Finish grades shall match contours and elevations shown within 1/10 foot. 

3.10 FIELD QUALITY CONTROL 

A. In accordance with Division 01, “Quality Control”. 

B. The Owner will engage a qualified independent Geotechnical Engineer to perform field quality-
control testing. 

C. Notify and allow Geotechnical Engineer 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. 

D. Site Tests 

1. Perform compaction test. If tests indicate Work does not meet specified requirements, re-
compact and retest at Contractor’s Expense. 

E. Inspect: 

1. Subgrade prior to placing fills 

2. Surface after completion of cuts and fills and prior to placing Structural Fill. 
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3. Each lift of structural fill as deemed necessary by the Geotechnical Engineer. 

3.11 PROTECTION 

A. If subgrade or fill soils become loosened, wet, or disturbed, additional excavation to expose 
undisturbed soil and replacement with properly compacted fill will be required. The Contractor 
may reduce disturbance by the following methods: 

1. Limit construction traffic over unprotected soil.  

2. Provide gravel “working pads” 

3. Sloping excavated surfaces to promote runoff. Collecting runoff and directing it to a 
sediment storage facility. 

4. Sealing exposed surfaces by rolling with a smooth drum compactor or rubber-tired roller 
at the end of each working day and removing wet surface soil prior to filling each day. 

5. Completing earthwork activities in dry weather conditions and in the typical dry season 
(June through September). 

B. The Contractor shall repair and provide the additional excavation, disposal, and import of 
replacement material at no additional cost to the owner. 

3.12 CLEANING 

A. Dispose of waste, surplus, and unsuitable materials according to laws, regulations, and 
ordinances off site at a site obtained by Contractor.  

3.13 WET WEATHER WORK 

A. If earthwork is to be performed or fill is to be placed in wet weather or under wet conditions when 
control of soil moisture content is not possible, the following procedures shall be followed: 

1. Earthwork shall be performed in small areas to minimize exposure to wet weather.  

2. Excavation or the removal of unsuitable soils shall be followed promptly by the placement 
and compaction of Import Structural Fill. The size and type of construction equipment 
used may have to be limited to prevent soil disturbance. Under some circumstances, it 
may be necessary to excavate soils with a backhoe to minimize subgrade disturbance 
caused by equipment traffic. 

3. The ground surface within the construction area shall be graded to promote runoff of 
surface water and to prevent the ponding of water. 

4. Material used as Structural Fill shall be Import Structural Fill. 

5. The ground surface within the construction area shall be sealed by a smooth drum 
vibratory roller, or equivalent, and under no circumstances shall be left uncompacted and 
exposed to moisture. Soils which become too wet for compaction shall be removed and 
replaced with clean granular materials.  

6. Excavation and placement of fill shall be observed by the Geotechnical Engineer to verify 
that all unsuitable materials are removed, and suitable compaction and site drainage is 
achieved. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. All earthwork shall conform to the Washington Administrative Code (WAC) 296-155 
requirements for Excavation, Trenching and Shoring.  

B. Weigh items transported to the site by truck on certified scales. Present certified truck weight 
tickets to the Architect at the time of delivery.  

C. No separate measurement or payment will be made for trench or structure excavation, 
bedding, backfill or backfilling and compaction for utilities including the detention pipes. 
Bedding, backfill and excavation shall be considered incidental to and included in the 
appropriate items as a lump sum.  

D. “Excavation and Export” will be measured by the cubic yard of excavated material, in its 
original position. Quantities will be established through the use of TIN and prismoidal methods 
utilizing a maximum 25 foot grid for input of elevation points. The original ground elevations 
shall be defined as the elevations following the completion of clearing, grubbing, stripping and 
demolition operations. The bidder shall assume the quantities in the bid form, and the contract 
amount will be adjusted based on actual quantities encountered. 

E. “Structural Fill” will be measured following compaction by the cubic yard of material placed and 
compacted. Quantities will be established through the use of TIN and prismoidal methods 
utilizing a maximum 25 foot grid for input of elevation points. The original ground elevations 
shall be defined as the elevations following the completion of clearing, grubbing, stripping and 
demolition operations. The bidder shall assume the quantities in the bid form, and the contract 
amount will be adjusted based on actual quantities encountered. 

4.02 PAYMENT 

A. Payment will be made for the following bid items as are included in the Schedule of Unit Prices:  
1. “Excavation and Export” per cubic yard. 
2. “Structural Fill” per cubic yard. 

B. Compensation:  

1. The unit contract prices per cubic yard for items above shall be full compensation for 
excavating, loading, placing, or disposing of the material as indicated on the drawings, as 
specified herein or as directed by the Engineer. Dewatering shall be considered 
incidental to the unit contract price per the items above.  

2. Where earthwork is required and a bid item is not provided in the Bid Form, all costs for 
excavation and embankment shall be included in the prices bid for the various bid items.  

3. All costs associated with stockpiling and moisture conditioning shall be considered 
incidental to and included in the appropriate unit prices in the Schedule of Unit Prices.  

4. No Payment will be made for material which has become contaminated by the 
Contractor’s action, or lack of action, and which has been ordered removed from below 
the elevations indicated on the drawings. All such material excavated below the 
established elevations shall be replaced at no additional cost to the Owner. Replacement 
shall be made with material consistent with the Contract Documents.  
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5. No separate payment will be made for survey or other work related to determination of 
earthwork quantities. Such work shall be considered incidental to and included in the unit 
price bid for other items that appear in the Schedule of Unit Prices.  

6. No separate payment will be made for excavation and backfill of completed work as 
directed by the Owner’s testing agency in order to perform compaction tests on 
completed lifts. 

END OF SECTION 31 20 00 
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PART 1 - GENERAL 

1.01 SUMMARY 

A. This section specifies requirements for the safety systems to be used in all excavation activities, 
including but not limited to storm, sewer, water and electrical trench and structure excavation, and 
excavation for grading. 

1.02 RELATED SECTIONS 

A. Coordinate related work specified in other parts of the Project Manual, including but not limited to 
the following: 

1. Section 31 10 00 – Site Preparation 

2. Section 31 12 00 – Earthwork 

3. Section 33 11 00 – Water Utilities 

4. Section 33 30 00 – Sanitary Sewer  

5. Section 33 40 00 – Storm Drainage 

1.03 REFERENCES 

A. R.C.W. Chapter 49.17 WISHA. 

B. WAC 296-155 Safety Standards for Construction Work. 

C. WAC 296-155-660. 

D. R.C.W. Chapter 39.04.180 Public Works/Trench Excavations - Safety Systems Required. 

PART 2- PRODUCTS -- NOT USED 

PART 3 - EXECUTION 

3.01 EXCAVATION SAFETY SYSTEMS 

A. Protect all excavation in excess of four-feet in depth with a safety system conforming to the 
referenced requirements. 

B. The Contractor’s excavation safety system shall be designed by a qualified person and meet the 
referenced requirements. 

C. All excavation not requiring trench safety systems shall also meet the WISHA safety standards 
and the requirements of Section 31 12 00, Earthwork. 
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PART 4- MEASUREMENT AND PAYMENT 

4.01 MEASUREMENT 

A. Measurement for “Trench Safety Systems” will be lump sum. 

4.02 PAYMENT 

A. The unit price for “Trench Safety Systems” shall include all costs for the work required to provide, 
construct, maintain, and remove safety systems for excavation equal to or exceeding a depth of 
four feet. 

End of Section 31 41 33 
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PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Work includes but is not limited to following: 

1. Crushed surfacing for asphalt concrete and asphalt treated base (ATB) paving. 

2. Asphalt patching for utilities. 

1.02 RELATED SECTIONS 

A. Drawings and general provisions of Contract, including and Supplementary Conditions and 
Division 01 Specification Sections, apply to this section. Coordinate related work specified in 
other parts of the Project Manual, including but not limited to following: 

1. Section 312000 – Earth Moving. 

2. Section 321300 – Concrete Paving & Sidewalks 

1.03 REFERENCES 

A. This Section incorporates by reference the latest revisions of the following documents. They are 
part of this section insofar as specified and modified herein. The Contractor shall have one copy 
of the each of the following documents at the job site. The bidder in submitting a bid 
acknowledges that he is familiar with the documents named in References and that they are 
incorporated into this document by reference. The Standard Plans and Policies apply only to 
performance and materials and how they are to be incorporated into the work. The 
legal/contractual relationship sections and the measurements and payment sections do not apply 
to this document. 

1. City of Kenmore   2021 Road Standards  

2. Standard Specifications WSDOT-APWA Standard Specifications for Road, Bridge, and  
       Municipal Construction, 2025 

3. Standard Plans   WSDOT/APWA Standard Plans for Road, Bridge, and Municipal  
       Construction, current edition. 

4. King County Surface Water Design Manual, 2021, Appendix D – Construction 
Stormwater Pollution Prevention (CSWPP) Standards. 

5. Geotechnical Report Project Geotechnical Report 

1.04 SUBMITTALS 

A. Submit under provisions of Division 013300. 

B. Submit product data for all materials specified. 

1.05 QUALITY ASSURANCE 

A. Contractor is responsible for obtaining all permits for work within the Right of Way and 
coordinating with the City Inspectors. 
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B. No paving shall begin prior to the approval of the mix design by the City. Submit mix design 
verification certifications to the City for approval. The following are acceptable certification forms: 

1. WSDOT Mix Design Evaluation Report from the current WSDOT QPL; 

2. Proposed HMA mix design on WSDOT Form 350-042 with the seal and certification 
(stamp & signature) of a valid licensed Washington State Professional Engineer; or 

3. Mix Design Report for the proposed HMA mix design developed by a qualified City or 
County laboratory that is within one year of the approval date.  

C. Use of additives that reduce the optimum mixing temperature or serve as a compaction for 
producing HMA are not allowed without prior authorization by the City.  

D. Use of material transfer device or vehicle (MTD/V) will be required for the final lift when the length 
of paving is at least 1000 feet long. 

E. The Contractor shall correct any work that exhibits aggregate separation, soft spots, and excess 
porosity at no additional cost to the Owner. 

F. Repair cracks and unsatisfactory elevation irregularities immediately upon notification. 

G. Replace any paving not draining properly. 

1.06 SYSTEM DESCRIPTION 

A. This work shall consist of one or more courses of plant mixed asphalt concrete placed on a 
prepared base in accordance with these specifications and in reasonably close conformity with 
the lines, grades, thicknesses, and typical cross-sections shown in the plans or established by the 
Owner’s representative. 

B. Asphalt concrete shall be composed of asphalt and aggregate which, with or without the addition 
of mineral filler and blending sand as may be required, shall be mixed in the proportions specified 
to provide a homogenous, stable and workable mixture. 

1.07 PROJECT SITE CONDITIONS 

A. Environmental Requirements shall be in accordance with referenced standard specifications and 
the following: 

1. Do no paving in rain or when subgrade or base is wet or frozen. 

2. Do not apply tack coats when the temperature is below 50 degrees F. or when base is 
wet. 

3. Apply asphalt concrete paving only when temperature is above 40 degrees and when 
base is dry. 

1.08 DIMENSIONS AND LAYOUTS 

A. See Section 31 10 00, Site Preparation. 

B. The Contractor is to notify the Owner’s Representative immediately if underground utilities not 
shown on the Agency's record are encountered. 



CITY OF KENMORE PUBLIC WORKS OPERATIONS CENTER ASPHALT PAVING 
CONTRACT 1 - SITEWORK SECTION 32 12 00 

 

  
7/16/2025  PAGE 3 OF 5 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Comply with "Quality Control" provisions, "References," Specifications, and Manufacturer's data. 
Where these may be in conflict, the more stringent requirements govern. 

B. Conform to APWA - Section II, "Specifications for Asphalt Paving" of above referenced manual. 
Provide bases, type and thickness of asphalt concrete as required by type of soils for indicated 
use. 

2.02 ASPHALT CONCRETE PAVING  

A. Headers, Benders & Stakes: Construction Grade Douglas fir; preservative treated. 

B. Crushed Surfacing Top and Base Courses shall be per Specification 31 20 00, “Earth Moving”. 

C. Hot Mix Asphalt ("HMA") shall be Class ½” PG 58H-22 or 58S-22 meeting the Standard 
Specifications.  

D. Crack Filler: Flexafil rubberized asphalt, or equal. 

E. Other Materials: Provide all accessory and incidental materials, equipment, tools, and methods 
required for completion of paving where indicated on drawings, including the following. 

F. Tack Coat: CSS 1 in accordance with Section 9-02.1(6) of the Standard Specifications. Apply to 
all vertical surfaces to which "HMA" abuts. 

G. Asphalt Treated Base (ATB): The mix design requirements for asphalt treated base shall be as 
described in Section 9-03.8(2) of the Standard Specifications.  Ndesign will be 100 gyrations for all 
ATB design applications.  The asphalt binder shall be PG 58H-22. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify installation conditions as satisfactory to receive work of this Section. Do not install until 
unsatisfactory conditions are corrected. Beginning work constitutes your acceptance of conditions 
as satisfactory. 

1. Construction shall conform to the details, dimensions and grades specified. Maximum 
variations in finished grade of paving shall be +/- 0.05 feet. 

2. Grade and compact all areas to be paved in accordance with Section 312000. 

3.02 PREPARATION 

A. Protect surrounding areas and surfaces to preclude damage from the work of this Section. 

B. Protect work of other trades. Take special care in work adjacent to buildings . 

C. Should any defacement or damage occur, repair or replace as directed. 

D. Preparation of Asphalt Patches 
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1. Where existing asphalt concrete pavement upon a granular base is required to be 
removed due to deterioration, settlement, concrete curb construction or trenching, 
uniformly define the area in size and shape. Remove the existing asphalt by saw cutting 
pavement vertically at a sufficient distance of at least 6" over the undisturbed base 
surface and then break up and remove the affected pavement. 

2. Replace the granular base under the removed pavement as shown on the plans. 

3. Preparation of Untreated Roadway or Parking Lot for Paving: Prepare roadway or parking 
lot subgrade in accordance with Section 31 20 00, “Earth Moving”. Place crushed 
surfacing in accordance with Section 4-04 of the Standard Specifications, to the 
thicknesses shown on the drawings. 

E. Traffic Control: Traffic Control shall be provided as required in accordance with the City of 
Kenmore requirements, the Manual on Uniform Traffic Control Devices, and WSDOT 
requirements. 

3.03 ASPHALT AND ATB PAVING INSTALLATION 

A. General: Remove all existing fill, debris, vegetation, and other perishable materials from areas to 
be paved. Proof-roll subgrade and address soft yielding areas per Engineers recommendation. 
Bring areas requiring fills to rough grade elevations. Install wood headers and benders to true 
lines as indicated and securely staked to prevent movement or displacement during paving 
operations. Remove upon completion.  

B. Base Course: Place in accordance with the requirements of Section 4-04 of the Standard 
Specifications and to the thickness shown on the plan or to match existing depth, whichever is 
greater. Materials shall be graded and compacted in 4 inch maximum layers to at least 98 percent 
of maximum density in accordance with ASTM D1557, Method D. 

C. Tack Coat: All contact surfaces, curbs and cold pavement joints shall be painted with asphalt 
emulsion before the surfacing is laid. All longitudinal and transverse joints shall be fully 
compressed by the spreading machine and be free from surface irregularities. 

D. Hot Mix Asphalt Paving: Provide HMA as indicated on the plans, consisting of mineral aggregate, 
uniformly mixed with bituminous material in a central plant. Provide all labor, equipment and 
materials required to complete the work. All asphalt concrete pavement work shall conform to the 
requirements of Section 5-04.3 of the Standard Specifications. 

E. Place asphalt in accordance with Section 5-04 of the Standard Specifications. Spread, finish and 
compact in accordance with Sections 5-04.3(9) and 5-04.3(10) of the Standard Specifications. 
Minimum lift thickness shall be 1 ½ inches.  

F. Construct joints in accordance with Section 5-04.3(12) of the Standard Specifications. Provide 
surface smoothness in accordance with Section 5-04.3(13) of the Standard Specifications. 
Accomplish paving in accordance with the Weather Limitations outlined in Section 5-04.3(1) of 
the Standard Specifications. 

G. Sample and test asphalt concrete in accordance with Section 5-04.3(10)B of the Standard 
Specifications. 

H. The completed surface of the wearing course shall not vary more than: 

1. Non-ADA areas: 1/4 inch in 10 feet from the rate of slope shown in project plans. 
Depressions exceeding 1/4" shall be corrected. 
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3.04 ASPHALT PAVEMENT PATCHING 

A. Patching Bituminous Pavement: Replace the existing pavement with ½” HMA asphalt concrete 
pavement and compacted aggregate base course to either match the existing thickness as the 
existing HMA and base the asphalt paving section as shown on the plans, whichever is greater. 

3.05 CLEANING 

A. After completion of paving operations, clean surfaces of excess or spilled asphaltic materials. 

B. Contractor shall phase the final lift of pavement in a manner to limit Construction traffic within this 
area after completion. 

C. Do not permit vehicular traffic on asphaltic paving until it has cooled and hardened, and in no 
case sooner than twelve (12) hours after placing. 

End of Section 32 12 00 
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PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Provide cement concrete sidewalks, concrete paving, and concrete curbs as shown on the 
Contract Documents. 

B. Aggregate and soil materials for concrete pavements. 

C. Protection and conditioning of on-site materials. 

D. Exporting and disposing of unsuitable and excess soil material. 

1.02 RELATED SECTIONS   

A. Drawings and general provisions of Contract, including and Supplementary Conditions and 
Division 01 Specification Sections, apply to this section. Coordinate related work specified in 
other parts of the Project Manual, including but not limited to following: 

1. Section 31 20 00 “Earth Moving” 

1.03 REFERENCES 

A. This Section incorporates by reference the latest revisions of the following documents. They are 
part of this section insofar as specified and modified herein. The Contractor shall have one copy 
of each of the following documents at the job site. The bidder in submitting a bid acknowledges 
that he is familiar with the documents named in References and that they are incorporated into 
this document by reference. The Standard Plans and Policies apply only to performance and 
materials and how they are to be incorporated into the work. The legal/contractual relationship 
sections and the measurements and payment sections do not apply to this document. 

1. City of Kenmore   Surface Water Design Manual Addendum, Current Edition 

2. Standard Specifications WSDOT-APWA Standard Specifications for Road, Bridge, and  
       Municipal Construction, 2025 

3. Standard Plans   WSDOT/APWA Standard Plans for Road, Bridge, and Municipal  
       Construction, current edition. 

4. Geotechnical Report Project Geotechnical Report 

1.04 SUBMITTALS 

A. Submit under provisions of Division 013300. 

B. Submit product data for all materials specified. 

C. Test Reports:  Sieve analysis for each material. 

D. Certificates:  WSDOT pit certification for each pit. 

1.05 SYSTEM DESCRIPTION 
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A. This work shall consist of concrete placed on a prepared foundation or base in accordance with 
these specifications and in reasonably close conformity with the lines, grades, thicknesses, and 
typical cross-sections shown in the plans or established by the Owner’s representative. 

B. Concrete shall be composed of portland cement and aggregate which, with or without the 
admixtures as may be required, shall be mixed in the proportions specified to provide a 
homogenous, stable, and workable mixture. 

1.06 PROJECT SITE CONDITIONS 

A. Environmental Requirements shall be in accordance with referenced standard specifications and 
the following: 

1. Do not pour concrete in rain or when subgrade or base is wet or frozen. 

2. Apply concrete paving only when the temperature is above 40 degrees and when base is 
dry. 

1.07 DIMENSIONS AND LAYOUTS 

A. See Section 31 10 00, Site Preparation. 

B. The Contractor is to notify the Owner’s Representative immediately if underground utilities not 
shown on the Agency's record are encountered. 

PART 2 - PRODUCTS 

2.01 CEMENT CONCRETE PAVING, SIDEWALKS, AND ADA RAMPS 

A. On Site Work: Construct cement concrete sidewalks and integral curb and sidewalks and ADA 
ramps with air entrained concrete Class 4000 conforming to the requirements of Section 6-02 of 
the Standard Specifications. Portland cement, aggregates, joint filler and curing materials shall 
conform to Section 8-14.2 of the Standard Specifications. Calcium Chloride is not allowed as an 
admixture. 

B. Pavement, sidewalks, and ADA ramps located in the Right-of-Way shall be constructed in 
accordance with City of Kenmore Road Standards. 

2.02 CEMENT CONCRETE CURBS 

A. Construct cement concrete curb with air entrained concrete Class 4000 conforming to the 
requirements of Section 8-04.3(1)A of the Standard Specifications. Portland cement and 
aggregates shall conform to Section 8-04.2 of the Standard Specifications. Calcium Chloride is 
not allowed as an admixture. 

2.03 REINFORCING STEEL 

A. Reinforcing steel shall conform to ASTM A615 (including supplement S1), Grade 60, fy=60,000 
PSI.  

B. Detailing reinforcing steel (including bends) shall be in accordance with ACI 315-18 and 318-14. 
Lap all continuous reinforcement #5 and smaller 40 bar diameters or 2’-0” minimum. No bars 
partially embedded in hardened concrete shall be field bent. 
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PART 3 EXECUTION 

3.01 EXAMINATION 

A. Verify installation conditions as satisfactory to receive work of this Section. Do not install until 
unsatisfactory conditions are corrected. Beginning work constitutes your acceptance of 
conditions. 

1. Verify proper compaction of subgrade, Section 31 00 00, for on-grade work. 

3.02 PREPARATION 

A. Field Measurements. 

1. Carefully verify and coordinate with all Kenmore and WSDOT/APWA requirements 
Identify existing structural foundations near excavations.  Verify excavation will not 
undermine footings or supports and cause damage to structures. 

2. Verify existing dimensions and shapes. Conform to existing where applicable. 

3.03 INSTALLATION 

A. Install cement concrete vertical curbs in accordance with Contract Documents and Section 8-
04.3(1) of the Standard Specifications. Provide expansion joints at maximum 12-foot maximum 
spacing. Perform the work in a manner that results in a curb constructed to specified line and 
grade, uniform in appearance and structurally sound. Remove curbs found with unsightly bulges, 
ridges or other defects and replaced at Contractor's expense if Owner’s representative considers 
them irreparable.  

1. When checked with a 10-foot straightedge, grade shall not deviate more than 1/8 inch, 
and alignment shall not vary more than 1/4 inch. Curb repairs shall match existing 
grades. 

B. Cement concrete sidewalks and walkways shall be installed in accordance with the plan drawings 
and Section 8-14 of the Standard Specifications. Sidewalks and walkways shall be broom 
finished. Sidewalks and walkways shall be installed flush with adjacent walks.  

3.04 DEFECTIVE WORK 

A. Remove and replace defective work not conforming to the plans and specifications to specified 
tolerances at the Contractor own expense. 

B. Remove and replace, as directed, any sidewalks or walkways that show excessive cracking, and 
which do not freely drain, at the Contractors own expense. 

3.05 CLEANING 

A. Leave premises clean and free of residue of work of this Section. 

End of Section 32 13 00 
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PART 1 - GENERAL 

1.01 Related sections: 

1. Section 02 41 00 – Demolition 

2. Section 01 56 39 – Tree Protection 

3. Section 31 20 00 – Earthwork 

1.02 SUMMARY 

A. Reference ANSI A300 Part 6 Planting and Transplanting 

B. Section includes: 

1. Excavation, moving, storage, maintenance, and planting of trees and shrubs 
noted on the drawings for transplanting. 

C. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division-1 Sections, apply to this section. 

1.03 SUBMITTALS 

A. The method of transplanting as specified is suggested as a means to accomplish the 
work. Alternate methods for transplanting may be submitted to the Architect for review 
prior to implementation. Alternate procedures will be evaluated on their ability to provide 
the transplanted plant materials with the highest survival rate possible. 

1.04 CONDITIONS FOR TRANSPLANTING 

A. Transplanting shall occur between October and March and when seasonal and climatic 
variables allow in accordance with sound horticultural practices. 

B. Should unusual circumstances or unexpected scheduling problems arise, the Contractor 
may submit a proposal to the Architect for transplanting outside the specified time 
window. If approval is granted, the Contractor maintains responsibility for taking any extra 
precautions to insure the success of the transplanted material. 

1.05 PLANT GUARANTEE AND REPLACEMENT 

A. Guarantee: Contractor shall guarantee transplanted plant materials until the end of one 
complete growing cycle, one year from date of planting. Contractor shall not be held 
responsible for damage resulting from extreme climatological conditions as based on 
average daily ranges recorded by the U.S. Weather Services. Contractor shall be 
responsible for missing or vandalized material until commencement of guarantee period. 
The guarantee period shall commence on date of substantial completion. Any 
transplanted tree or shrub that does not survive the guarantee period shall be replaced 
by the Contractor at no expense to the Owner. 

B. Replacement Materials: All replacement plants shall be of same variety, size and root 
condition as existing transplanted plant materials and shall include any new growth that 
may have occurred since planting. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Materials and methods for transplanting shall be the same as those for planting new 
material as specified in Section 32 90 00 unless otherwise noted. 

2.02 PLANTS 

A. See plans for list of plants to be transplanted. 
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PART 3 - EXECUTION 

3.01 METHOD OF TRANSPLANTING 

A. Trees may be moved utilizing a “Vermeer” type hydraulic spade or by hand digging.  
Rootball shall be a diameter and depth sufficient to encompass fibrous and feeding roots 
necessary to insure full recovery and development.  Soil adjacent to roots shall be 
watered thoroughly prior to excavation.  Approved Contractors are:  Marty Holmes, 
Olympic Tree Farm (16507 140 Pl. NE, P.O. Box 742, Woodinville, WA  98072 
Telephone:  486-TREE or 486-1391) and Ty Hickman, Big Tree Transplants (13506 - 
92nd SE, Snohomish, WA  98290 Telephone:  206-568-3000). 

B. Shrubs may be moved by hand digging taking the same care as noted above.  Approved 
Contractors are: Big Tree Transplants (13506 - 92nd SE, Snohomish, WA  98290) or 
approved equal. 

3.02 MOVING & STORAGE 

A. Plant materials shall be transported with care to prevent damage. Branches shall be tied 
back as necessary and bark protected from chafing at all times. All trees are to be 
planted directly into their final locations or in a temporary holding area as noted on the 
drawings. 

B. If plant materials are to be held in temporary holding they shall be healed-in in sawdust or 
mulch sufficient to totally cover the rootball. Provide a temporary water supply to the 
storage area for irrigation. 

3.03 INSTALLATION OF TRANSPLANTED TREES 

A. All transplanted material shall be planted as specified for new planting.  Apply root 
stimulant per manufacturer's directions. Stake or guy all transplanted material as 
indicated on the drawings and details. Flag all wires with red plastic. Do not prune 
transplanted trees or shrubs unless directed by Architect. 

3.04 PLANT PROTECTION 

A. Properly protect all transplanted material from harmful effects of wind and unusual 
weather conditions. 

B. Special planting techniques, defoliating, wilt-proofing or spray-misting may be required by 
Architect for unseasonable planting conditions prolonged periods of drought, etc.  
'Special Planting' techniques, as specified elsewhere, shall be provided at no additional 
cost. 

3.05 MAINTENANCE OF TRANSPLANTED TREES 

A. The Contractor will be responsible for maintaining plants in storage area. 

3.06 IDENTIFICATION OF CONTINUING MAINTENANCE REQUIREMENTS  

A. It shall be the responsibility of the Contractor to identify any and all maintenance 
requirements that will affect proper and healthy maturation of this project. Maintenance 
tasks outlined shall be submitted in writing to the Architect prior to substantial completion 
and shall identify to Owner any special needs, time requirements, and duration of 
maintenance within the next one year. 

 
*** END OF SECTION 32 96 00 *** 
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PART 1 - GENERAL 

1.01 RELATED SECTIONS 

A. Drawings and general provisions of Contract, including Supplementary Conditions and Division 
01 Specification Sections, apply to this section.  

1.02 SUMMARY 

A. Section includes but is not limited to: Furnishing, layout and installing waterlines, meters, fittings, 
and connections to existing water mains. 

B. Coordinate related work specified in other parts of the Project Manual, including but not limited to 
following: 

1. Section 31 20 00 "Earth Moving" 

1.03 REFERENCES 

A. This Section incorporates by reference the latest revisions of the following documents. They are 
part of this section insofar as specified and modified herein. The Contractor shall have one copy 
of the each of the following documents at the job site. The bidder in submitting a bid 
acknowledges that he is familiar with the documents named in References and that they are 
incorporated into this document by reference. The Standard Plans and Policies apply only to 
performance and materials and how they are to be incorporated into the work. The 
legal/contractual relationship sections and the measurements and payment sections do not apply 
to this document. 

1. Northshore Utility District (NUD, or District) Current Engineering Specifications: Materials 
of Construction (Standards) 

2. Northshore Utility District (NUD, or District) Current Engineering Specifications: Methods 
of Construction (Standards) 

3. Standard Specifications: WSDOT/APWA Standard Specifications for Road, Bridge, and 
Municipal Construction, 2025  

4. Standard Plans:   WSDOT/APWA Standard Plans for Road, Bridge, and Municipal 
Construction 

5. Geotechnical Report Project Geotechnical Report 

1.04 SUBMITTALS 

A. Comply with pertinent provisions of Section 013300. Submit Manufacturer's Literature on 
proposed material prior to the start of any work.  

B. No installation of the material concerned shall be made until written approval has been obtained 
from the Engineer. Approval of materials and equipment shall in no way obviate compliance with 
the plans and specifications. 

C. Contractor shall complete and submit the following information to NUD prior to construction: 

1. Contractor Application (found on NUD’s website) 
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2. Material Submittals for piping, water services, valves, fittings, meter boxes, fire hydrants, 
and all other materials used on the water portion of the project. 

3. Certificate of Insurance with the following minimum requirements: 

a. Bodily injury and property damage liability (per person) of $1,000,000.00 (One 
Million) per occurrence and $2,000,000.00 (Two Million) per aggregate.  

b. Northshore Utility District is to be named as additional insured and certificate 
holder.  

c. Include Additional Insured Endorsement.  

d. For Developer Extension Projects, list the project name on the certificate under 
“project description” or list “General Side Sewer Work” to be able to pull sewer 
permits for all addresses within the District. 

D. No installation of the material concerned shall be made until written approval has been obtained 
from the NUD and Project Engineer. Approval of materials and equipment shall in no way obviate 
compliance with the plans and specifications. 

1.05 QUALITY ASSURANCE 

A. All Contractors installing, inspecting, servicing or maintain fire protection systems shall be 
licensed by the State Director of Fire Protection Services in accordance with Chapter 18.106 
RCW. 

B. Contractor is responsible for coordinating water main and fire system work on site with the City of 
Kenmore and the Northshore Utility District. 

C. Manufacturer's and Installer's Qualifications: Firms regularly engaged in manufacture or 
installation of water projects consisting of similar scope and materials. 

D. General: Use adequate numbers of skilled personnel who are thoroughly trained and experienced 
in the necessary crafts and who are completely familiar with the specified requirements and 
methods needed for proper performance of the work in this section. 

1.06 QUALIFICATIONS 

A. Contractor shall have completed (5) projects of similar nature within the last 5 years.  

1. Project information, including construction dollar amount, shall be submitted to NUD. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Storage: 

1. Piping: Inspect materials delivered to the site for damage. Store with minimum of 
handling. Store materials on site in enclosures or under protective coverings. Do not 
store materials directly on the ground. Keep inside of pipes and fittings free of dirt and 
debris. 
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2. Metal Items: Check upon arrival and identify and segregate as to types, functions, and 
sizes. Store in a manner affording easy accessibility and not causing excessive rusting or 
coating with grease or other objectionable materials. 

B. Handling: Handle pipe, fittings, and other accessories in such a manner as to ensure delivery to 
the trench in sound, undamaged condition. Take special care not to injure fittings. Carry pipe to 
trench; do not drag it.  

1.08 RECORD DRAWINGS 

A. One complete set of drawings will be provided as record drawings which shall be separate, clean, 
prints reserved for the purpose of showing a complete picture of the work as actually installed. 
The contractor shall coordinate the record drawing requirements with the NUD Inspector. 

B. These drawings shall also serve as work progress report sheets and the Contractor shall make 
any notations, neat and legible, thereon daily as work proceeds. These drawings shall be 
available for inspection at all times and shall be kept at the job. 

C. All buried piping and indicated future connections, exterior of any building, shall be located both 
by depth and by accurate measurement from a permanently established landmark. All notations 
on record drawings of buried piping shall be made before any backfilling is started. 

D. At completion of the work, these record drawings shall be signed by the Contractor, dated, and 
returned to the Architect. 

E. At the conclusion of construction, a Registered Professional Surveyor shall prepare a drawing 
based on the surveyed location of the water system. The survey shall include water main, meter 
boxes, blowoffs, valves boxes, hydrants and bends. The drawing shall be provided to the District 
in AutoCAD format. 

F. In addition, all water easements shall be staked and flagged at their intersection with property 
lines and at 25-foot stations along the easement lines. 

1.09 REGULATORY REQUIREMENTS 

A. All work shall comply with Northshore Utility District (NUD) standards. The Contractor shall 
coordinate with the NUD Inspector.  

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. All materials shall be in accordance with NUD Standards. 

B. All materials shall be new and undamaged. The same manufacturer of each item shall be used 
throughout the work.  

C. All materials not specifically referenced shall comply with applicable sections of ANSI, ASTM, 
AWWA or the WSDOT Standard Specifications.  

D. Ductile iron pipe shall be new, restrained joint, Class 52, cement-lined, conforming to AWWA 
C151.  
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1. Ductile iron pipe shall be U.S. Pipe “TR Flex” or push-on joint pipe restrained with U.S. 
Pipe “Field Lok” gaskets, or equal.  

2. Each length of pipe shall be clearly marked with the manufacturer’s identification, year, 
thickness, class of pipe and weight.  

3. The Contractor shall furnish certification from the manufacturer of the pipe and gasket 
being supplied that the inspection and all of the specified tests have been made and the 
results thereof comply with the requirements of this standard. 

4. Ductile iron pipe shall be encased with polyethylene encasement. 

E. Ductile iron fittings shall be short body with a 350-psi pressure rating for mechanical joint fittings 
and 250-psi for flanged fittings.  

1. All fittings shall be cement lined and shall be in conformance with AWWA C153 for 
mechanical joint fittings and AWWA C110 for flanged fittings.  

2. All mechanical joint fittings shall be restrained with EBAA Iron, Inc. “MegaLug” 
mechanical joint restraints, or equal. Megalug fittings are prohibited for use on cast iron 
pipe.  

3. Restrained joint connections to existing cast iron water main shall be made with Romac 
Alpha Couplings and fittings only.  

4. All deactivated water mains shall be capped with Romac EC501 End Cap Coupling or 
equal. 

F. Polyethylene Pipe Encasement shall be 8 mil’s thick in accordance with AWWA C105. Installation 
shall be in accordance with AWWA C105, Method A or Method C. 

G. Fire hydrants shall conform to AWWA Standard Specification C502  

1. Fire Hydrants shall be one of the following types:  

a. Mueller Super Centurion  

b. American Darling B-62-B  

c. Clow Medallion  

d. M & H 129  

e. East Jordan Iron Works WaterMaster 5CD250 

2. They shall be a rising stem compression-type which opens counterclockwise and closes 
with the pressure. The minimum main valve opening diameter shall be 5-1/4-inch unless 
otherwise specified. The hydrant seat and hydrant seat retaining ring shall be bronze. All 
external bolts, nuts and studs shall be cadmium plated in accordance with ASTM A165 
Type HS or rust proofed by some other process approved by the District.  

3. Gaskets shall be of rubber composition. Fire hydrants shall be equipped with one 5-inch 
pumper connection (Seattle Standard Thread) with Storz Adapter (integral or non-
integral) as required by those jurisdictions shown on the Standard Details. The hydrant 
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shall include two 2-1/2-inch NST hose ports. Pentagon nuts or caps and operating stem 
shall measure 1-1/4-inch point to flat and shall open by turning to the left. Nozzle shall be 
fitted with renewable bronze nipples locked in place.  

4. Fire hydrants shall be set plumb, and ports shall be oriented as directed by the City of 
Kenmore Fire Marshal.  

5. Fire hydrant piping from the main line valve to the hydrant base shall be restrained joint 
pipe or shall be restrained with stainless steel shackle rods and nuts.  

6. The hydrants shall be coated with enamel paint in accordance with the Standard Details.  

H. Gate valves shall be ductile iron body valves with resilient wedge conforming to the latest revision 
of AWWA Standard C515 and shall be NSF 61 approved.  

1. Valves shall have epoxy coating fusion bonded to all internal and external surfaces of the 
valve body and bonnet in compliance with AWWA C550. The wedge shall be fully 
encapsulated in rubber. The valves shall be non-rising stem, open to the left, equipped 
with standard 2-inch square operating nuts and O-ring seals at all joints.  

2. Resilient wedge gate valves shall be one of the following manufacturers: 

a. American Flow Control Series 2500 

b. Clow model 2638 

c. Mueller 2360 series 

d. Kennedy 7000 series 

e. East Jordan FlowMaster  

f. M&H Style 7000. 

I. SERVICE SADDLES  

1. For ductile iron and cast iron water mains larger than 4-inch diameter, direct tapping of 1-
inch standard corporation stop threaded tap will be required. Saddles will not be allowed 
on ductile iron and cast-iron pipe larger than 4- inch diameter for 1-inch water services. 
Service taps for all other water main sizes and materials shall be as follows:  

a. Service saddles for 1-inch, 1-1/2-inch, and 2-inch standard corporation stop 
threaded tap, shall be single strap and shall be equal to Mueller Company DR1S, 
Ford Meter Box Company FC101, or Romac Industries, Inc. 101NS.  

2. On existing water mains that are live and connected to the existing system; the 
Contractor shall furnish and install all parts of the water service and reconnection as 
required, except the tap. The District will provide all parts necessary to perform the tap 
(including but not limited to the corporation stop and saddle) and the Contractor shall 
repair the polyethylene encasement material per manufacturer’s recommendations and 
per the District’s Standard Detail.  

3. On new water mains installed and not yet connected to the existing system; the 
Contractor shall provide all parts and equipment necessary to tap the new main and 
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repair the polyethylene encasement material per manufacturer’s recommendations and 
per the District’s Standard Detail. 

4. Valve boxes shall be two-piece, cast iron, East Jordan Iron Works:  

a. Valve box cover, 06800209  

b. Valve box top, 85557016U  

c. Valve box bottom, 85556036U 

J. Building Connections: Service connections shall be per Section 9-30.6 of the WSDOT 
Specifications. 

K. Fire Protection Connections: shall be in accordance with NFPA-13 and NFPA-20. Coordinate with 
building sprinkler connections shown on mechanical drawings and as constructed by the building 
sprinkler installer. 

L. Post Indicator Valve: Per detail on plans. 

M. Foundation gravel shall consist of clean, granular material free from objectionable materials such 
as organic matter or other deleterious substances with at least 90% coarse material ranging from 
1” in diameter to 3” in diameter and 100% 3” in diameter or less, unless otherwise specified or 
approved by the District. 

N. Pipe Bedding Material:  

1. Water Main shall be Gravel Backfill For Drains per Section 9-03.12(4) of the Standard 
Specifications. 

2. Water Service Pipe shall consist of 100% clean sand per Section 9-03.13(1) of the 
Standard Specifications.  

O. Trench Backfill shall be Gravel Barrow conforming to Section 9-03.14(1) of the Standard 
Specifications.  

P. Tracer Wire shall be blue 14-gauge solid copper wire with polyethylene insulation.  

1. Wire shall be placed in the trench on top of the water main and the ends brought into the 
valve boxes, per the Standard Detail.  

2. Tracer wire shall also be wrapped around the water service line and brought up into the 
meter box.  

3. All connections or splicing shall be made with District approved split-bolt wire connectors.  

PART 3 - EXECUTION 

3.01 EXECUTION 

A. Installation of all water pipe, fittings and appurtenances shall be in accordance with NUD 
Standards. 
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3.02 EXAMINATION 

A. Site and Drawings: Carefully examine the site and compare the drawings with existing conditions. 
By the act of submitting bids, the Contractor shall be deemed to have made such examination 
and to have accepted such conditions, and to have made allowance therefore in preparing their 
figure. 

B. Verification of Existing Elevations: Verify all connection elevations prior to laying pipe. 

C. Verification of Dimensions: Before proceeding with any work, the Contractor shall carefully check 
and verify all dimensions, sizes, etc. and shall assume full responsibility for the fitting in of his 
equipment and to the structure. Where apparatus and equipment have been taken from typical 
equipment of the class indicated, the Contractor shall carefully check the drawings to see that the 
equipment they contemplate installing will fit into the spaces. 

3.03 GENERAL CONSTRUCTION REQUIREMENTS 

A. The improvements shall be constructed as shown on the plans and in accordance with these 
Standards, Standard Details, and Standard Specifications. Manufacturer’s equipment shall be 
installed in compliance with specifications of the manufacturer, except where a higher quality of 
workmanship is required by the plans and specifications. All materials and work shall be in strict 
accordance with any applicable regulations NUD Standards and City of Kenmore Fire Marshal. 
The Contractor shall arrange for such inspection by these agencies as may be required and shall 
submit evidence of their approval, if requested by the Engineer.  

B. The plans may show the approximate locations of various existing utilities known to the engineer, 
such as gas lines, water mains, sanitary sewers, power lines, telephone lines, television cables, 
and other obstructions based on information obtained from various sources. This information is 
not guaranteed to be accurate, and the Contractor is directed to check for interferences and 
obstructions by inquiry from the different utilities and by underground exploration ahead of his 
regular excavation.  

C. The Contractor shall request field locates and notify the owners of underground facilities about 
the scheduled commencement of excavation through a one-call number: (1-800-424-5555).  

D. The Contractor shall excavate around and under service pipes with special care and shall support 
and maintain them in service. Where it is necessary to cut, move or reconnect any service lines, 
arrangements shall be made with the respective utility. 

3.04 INSTALLATION 

A. Alignment and Staking 

1. All work done under a Project shall be to the lines shown on the approved plans or to 
approved revisions. All surveying and/or staking shall be performed by a qualified 
surveying firm. All construction staking shall be reviewed by NUD prior to construction.  

2. Stake locations of all proposed tees, bends, valves, meters, etc. prior to construction. 

B. All trenching shall conform to the Washington Administrative Code (WAC) 296-155 requirements 
for Excavation, Trenching and Shoring.  

C. The maximum length of open trench permissible on any line, in advance of pipe laying, will be 
100 feet for sewer pipe and 250 feet for water mains, except at the end of each day's operations, 
there shall be no trench in which pipe laying, embedment and backfill have not been completed. 
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Upon completion of work each day, all open trenches shall be completely backfilled, leveled and 
temporarily patched, graveled, fenced, or sheeted as required by the regulatory agency and the 
District. 

D. Ductile Iron Pipe: 

1. Pipe shall be laid in a straight grade through localized breaks in grade, the excavation 
shall be deepened gradually at changes in the street grades so that there are no abrupt 
changes in pipeline grade. To maintain the required alignment, use short lengths and 
deflect the joints or use necessary bends. Each pipe section shall be carefully lowered 
into place in the ditch after inspecting it for defects. 

2. All pipe shall be kept free of gravel, dirt, and other contaminants. Temporary pipe plugs 
must be installed at all exposed pipe ends at the end of each working day. The pipe plug 
must be a watertight, mechanical device, and shall be cleaned thoroughly prior to 
installation. 

E. Pipe Zone Bedding  

1. Bedding material shall be carefully placed and firmly compacted to provide a firm, uniform 
cradle for the pipe.  

2. The minimum thickness of the layer of bedding material required shall be 4-inches under 
the bell. The Contractor shall provide firm, continuous support for the pipe. After the pipe 
laying operation, additional bedding material shall be placed and compacted by hand 
tools for the full width of the trench to a height of 6" above the top of the pipe.  

F. Trench Backfill 

1. Trenches shall be backfilled in 24” maximum lifts using heavy machinery, or 12” lifts 
using hand equipment, and compacted to 95% of maximum dry density.  

2. The moisture content of all soils used shall be within 2% of optimum. All densities shall 
be determined by the ASTM D-1557 (Modified Proctor) test procedure.  

G. Valve Installation  

1. Gate valves shall be set in the ground vertically and shall be opened and shut under 
pressure to check operation and, at the same time, show no leakage.  

2. Valves 8-inches and larger that are not flanged to other fittings shall be blocked in 
accordance with the Standard Blocking Details. 

H. Valve box top sections shall be adjusted flush with the finished pavement and, in those areas to 
be excavated for future roadway grades, enough adjustment shall be provided in the valve box to 
allow the top of the box to be adjusted to the required grade. 

I. Fire Hydrant Installation: 

1. Fire hydrant shall be set as shown in the Standard Detail. Mega-lugs or stainless-steel tie 
rods shall be used to restrain the ductile iron pipe between the hydrant foot and the 6-
inch hydrant valve. The location of the fire hydrant shall be shown on the plans to 
determine length of hydrant run required. The hydrant shall be set on a solid concrete 
block 4-inch x 8-inch x16-inch and a minimum of 6 cubic feet of clean gravel shall be 
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placed around the base of the hydrant for a drain pocket. Fire hydrants shall be set plumb 
and with the ports oriented as directed by the Fire Marshal.  

2. The area for at least a three (3) foot radius around the hydrant shall be graded and 
leveled, and the cut slopes or fill slopes shall be neatly graded by hand.  

3. No tool other than an approved hydrant-operating wrench shall be used when operating 
hydrants.  

4. Fire hydrants shall be prime-coated and finish coated in accordance with the Standard 
Detail. 

J. Concrete blocking shall be 2500 psi minimum strength, cast in place and have a minimum of 1/2 
square foot bearing against the fitting. Blocking shall bear against fittings only and shall be clear 
of joints so as to permit taking up or dismantling joint. The Contractor shall install blocking which 
is adequate to withstand full test pressure as well as to continuously stand operating pressures 
under all conditions of service. For concrete blocking based upon a 250-psi test pressure, see the 
Standard Details. 

K. Service connections: Shall be in accordance with NUD Standards. 

3.05 TESTING AND DISINFECTION 

A. Testing of water services shall conform to Section 10.21 of the NUD Standards. 

B. Disinfection and flushing of water services shall conform to Section 10.22 NUD Standards. 

C. Before a performance test is to be observed by the NUD, the Contractor shall make whatever 
preliminary tests are necessary to assure that the material and/or equipment are in accordance 
with the plans and specifications.  

D. Contractor shall correct any deficiencies within seven days of the notice and before final 
inspection will be made by the NUD, unless otherwise approved.  

3.06 CONNECTION TO EXISTING WATERMAIN  

A. Connection to existing water mains shall conform to Section 10.23 of the NUD Standards. 

B. Points of connection to existing water mains shall be exposed prior to trenching of the new line, 
and not less than 48 hours prior to the anticipated connection time. The Contractor shall notify the 
Owner and the NUD 48 hours in advance prior to any water main shut-off or connection.  

C. Water main shut-offs shall not be scheduled to take place on Fridays, or on the day before a 
National holiday, unless otherwise approved by the NUD, Owner, and City of Kenmore. The 
Contractor shall ensure that the existing fittings are in accordance with the Contract Plans and 
that the connection can be made in accordance with the Contract Plans. The Contractor shall 
immediately notify the Engineer if the connection cannot be made in accordance with the plans in 
order that the connection detail may be revised.  

D. Opening and closing of valves and use of water from NUD’s system will be done only by the 
NUD.  

E. Contractor shall have the responsibility of giving at least forty-eight (48) hours’ notice to the 
Owner, NUD and affected water customers of intention to disrupt service. 
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PART 1 - GENERAL 

1.01 RELATED SECTIONS 

A. Drawings and general provisions of Contract, including and Supplementary Conditions and 
Division 01 Specification Sections, apply to this section.  

1.02 SUMMARY 

A. Work includes but is not limited to following: 

1. Furnishing and installing sanitary sewer piping and cleanouts. 

2. Connections to existing sanitary sewer systems.  

B. Coordinate related work specified in other parts of the Project Manual, including but not limited to 
following: 

1. Section 31 20 00 "Earth Moving" 

2. For Interior Plumbing systems, refer to Division 21   

1.03 REFERENCES 

A. This Section incorporates by reference the latest revisions of the following documents. They are 
part of this section insofar as specified and modified herein. The Contractor shall have one copy 
of the each of the following documents at the job site. The bidder in submitting a bid 
acknowledges that he is familiar with the documents named in References and that they are 
incorporated into this document by reference. The Standard Plans and Policies apply only to 
performance and materials and how they are to be incorporated into the work. The 
legal/contractual relationship sections and the measurements and payment sections do not apply 
to this document. 

1. Northshore Utility District (NUD, or District) Engineering Specifications: Materials of 
Construction (Standards), Current Edition 

2. Northshore Utility District (NUD, or District) Engineering Specifications: Methods of 
Construction (Standards), Current Edition 

3. Standard Specifications: WSDOT/APWA Standard Specifications for Road, Bridge, and 
Municipal Construction, 2025 

4. Standard Plans: WSDOT/APWA Standard Plans for Road, Bridge, and Municipal 
Construction 

5. Geotechnical Report:  Project Geotechnical Report 

1.04 SUBMITTALS 

A. Comply with pertinent provisions of Section 01 33 00. Submit Manufacturer's Literature on 
proposed material prior to the start of any work.  

B. No installation of the material concerned shall be made until written approval has been obtained 
from the Engineer. Approval of materials and equipment shall in no way obviate compliance with 
the plans and specifications. 
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C. Contractor shall complete and submit the following information to NUD prior to construction: 

1. Contractor Application (found on NUD’s website) 

2. Material Submittals for piping, frames and covers, cleanouts, and other materials to be 
used on the sewer portion of the project.  

3. Certificate of Insurance with the following minimum requirements: 

a. Bodily injury and property damage liability (per person) of $1,000,000.00 (One 
Million) per occurrence and $2,000,000.00 (Two Million) per aggregate.  

b. Northshore Utility District is to be named as additional insured and certificate 
holder.  

c. Include Additional Insured Endorsement.  

d. For Developer Extension Projects, list the project name on the certificate under 
“project description” or list “General Side Sewer Work” to be able to pull sewer 
permits for all addresses within the District. 

1.05 QUALITY ASSURANCE 

A. Standard Compliance: In addition to complying with all codes and regulation, comply with all 
pertinent recommendations contained in the following documents. When a conflict arises between 
the following standards, the more stringent provision shall apply. Delete references to measure 
and payment. 

B. Manufacturer's and Installer's Qualifications: Firms regularly engaged in manufacture or 
installation of sewer projects consisting of similar scope and materials. 

C. General: Use adequate numbers of skilled personnel who are thoroughly trained and experienced 
in the necessary crafts and who are completely familiar with the specified requirements and 
methods needed for proper performance of the work in this section. 

1.06 QUALIFICATIONS 

A. Contractor shall have completed (5) projects of similar nature within the last 5 years.  

1. Project information, including construction dollar amount, shall be submitted to NUD. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Storage: 

1. Piping: Inspect materials delivered to the site for damage. Store with minimum of 
handling. Store materials on site in enclosures or under protective coverings. Store 
plastic piping and rubber gaskets under cover out of direct sunlight. Do not store 
materials directly on the ground. Keep inside of pipes and fittings free of dirt and debris. 

2. Cement: Store cement immediately upon receipt at site of work. Store bagged cement in 
a suitable waterproof structure made as air-tight as practicable, and with floors elevated 
above ground a sufficient distance to prevent absorption of moisture. Stack bags close 
together to reduce circulation of air, but do not stack against outside walls; arrange 
storage to permit easy access for inspection and identification of each shipment. 
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3. Metal Items: Check upon arrival and identify and segregate as to types, functions, and 
sizes. Store in a manner affording easy accessibility and not causing excessive rusting or 
coating with grease or other objectionable materials. 

B. Handling: Handle pipe, fittings, and other accessories in such a manner as to ensure delivery to 
the trench in sound, undamaged condition. Take special care not to injure fittings. Carry pipe to 
trench; do not drag it. Do not leave rubber gaskets and plastic piping that are not to be installed 
immediately in the sunlight, but store under cover out of direct sunlight. 

1.08 Layout and Dimensions 

A. Layout and Dimensaions shall be in conformance with Section 31 10 00 “Site Preparation”. 

1.09 RECORD DRAWINGS 

A. One complete set of drawings will be provided as record drawings which shall be separate, clean, 
prints reserved for the purpose of showing a complete picture of the work as actually installed. 
The contractor shall coordinate the record drawing requirements with the NUD Inspector. 

B. These drawings shall also serve as work progress report sheets and the Contractor shall make 
any notations, neat and legible, thereon daily as work proceeds. These drawings shall be kept at 
the job and available for inspection at all times. 

C. All buried piping and indicated future connections, exterior of any building, shall be located both 
by depth and by accurate measurement from a permanently established landmark. All notations 
on record drawings of buried piping shall be made before any backfilling is started. 

D. At completion of the work, these record drawings shall be signed by the Contractor, dated, and 
returned to the Architect. 

E. At the conclusion of construction, a Registered Professional Surveyor shall prepare a drawing 
based on the surveyed location of the sewer system. The survey shall include: 

1. Location of existing manholes including rim & all invert elevations  

2. New manhole locations including rim & all invert elevations.  

3. The drawing shall be provided to the District in AutoCAD format.  

F. In addition, all sewer easements shall be staked and flagged at their intersection with property 
lines and at 25-foot stations along the easement lines. 

1.10 REGULATORY REQUIREMENTS 

A. All work shall comply with Northshore Utility District (NUD) standards. The Contractor shall 
coordinate with the NUD Inspector. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. All materials shall be in accordance with NUD Standards. 
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B. All PVC pipe and fittings shall be integral wall bell and spigot, rubber gasket joint, unplasticized 
polyvinyl chloride (PVC) pipe in conformance with ASTM D3034 and shall have a maximum SDR 
of 35.  

1. PVC pipe shall have a minimum "pipe stiffness" of 46 psi at 5 percent deflection when 
tested in accordance with ASTM Designation D2412 and a minimum impact strength of 
210 foot-pounds based upon ASTM D3034.  

2. All pipes shall be clearly marked with the manufacturer’s identification, year, and class of 
pipe.  

3. All fittings and accessories shall be manufactured and furnished by the pipe supplier, or 
shall be District approved equal.  

4. Pipe joints shall use flexible elastomeric gaskets conforming to ASTM D3212.  

5. Connections for side sewer stubs shall be 6 inches inside diameter tee fittings. Wye 
branches shall be used where the sewer line size is less than 8- inch inside diameter.  

C. SSMH Adaptors shall be GPK PVC Manhole Adapters (also known as “sand collars”) with an 
external abrasive silica layer or Kor-N-Seal Connector manufactured by NPC. Inc. 

D. Cleanouts: Per NUD Standard Detail.  

E. Neoprene foam pad shall be Dow Plastics Ethafoam 220, or an approved equal meeting the 
same ASTM requirements. 

F. Grout for all uses including, but not limited to, shelves, pick-holes, and adjusting rings, shall be 
cement based, nonshrink, noncorrrosive, and nonmetallic grout conforming to ASTM C 1107. 
Grout shall be Dayton Superior 1107 Advantage Grout, Basalite Non-Shrink Grout - Fast Set, 
SpecChem SC Multipurpose Grout, or Quikrete Commercial Grade FastSet Non-Shrink Grout. 
The District may sample and test grout to determine conformance with the specifications. 

G. Foundation gravel shall consist of clean, granular material free from objectionable materials such 
as organic matter or other deleterious substances with at least 90% coarse material ranging from 
1” in diameter to 3” in diameter and 100% 3” in diameter or less, unless otherwise specified or 
approved by the District. 

H. Pipe Bedding Material shall be Pea Gravel conforming to the following gradation requirements: 

 
US Sieve Size % Passing by Weight 

½ inch 100 

3/8 inch 85-95 

No. 4 5-15 

No. 8 0-2 

I. Trench Backfill shall be Gravel Barrow conforming to Section 9-03.14(1) of the Standard 
Specifications. 
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J. Tracer Tape: 3-inch wide, green metallic sewer detector tape shall be laid 24-inch above the pipe 
bedding, for the entire length of the sewer main between manholes. Identification on the tape 
shall include the words "Sanitary Sewer". 

PART 3 - EXECUTION 

3.01 GENERAL CONSTRUCTION REQUIREMENTS 

A. The improvements shall be constructed as shown on the plans and in accordance with the NUD 
Standard Specifications and Details. Manufacturer’s equipment shall be installed in compliance 
with specifications of the manufacturer, except where a higher quality of workmanship is required 
by the plans and specifications. All materials and work shall be in strict accordance with any 
applicable regulations of the State, County and local authorities. The Contractor shall arrange for 
such inspection by these agencies as may be required and shall submit evidence of their 
approval, if requested by the Engineer.  

B. The plans may show the approximate locations of various existing utilities known to the engineer, 
such as gas lines, water mains, sanitary sewers, power lines, telephone lines, television cables, 
and other obstructions based on information obtained from various sources. This information is 
not guaranteed to be accurate, and the Contractor is directed to check for interferences and 
obstructions by inquiry from the different utilities and by underground exploration ahead of his 
regular excavation.  

C. The Contractor shall request field locates and notify the owners of underground facilities about 
the scheduled commencement of excavation through a one-call number: (1-800-424-5555). 

D. The Contractor shall excavate around and under service pipes with special care and shall support 
and maintain them in service. Where it is necessary to cut, move or reconnect any service lines, 
arrangements shall be made with the respective utility. 

3.01 EXAMINATION 

A. Site and Drawings: Carefully examine the site and compare the drawings with existing conditions. 
By the act of submitting bids, the Contractor shall be deemed to have made such examination 
and to have accepted such conditions, and to have made allowance therefore in preparing their 
figure. 

B. Verification of Existing Elevations: Verify all connection elevations prior to laying pipe. 

C. Verification of Dimensions: Before proceeding with any work, the Contractor shall carefully check 
and verify all dimensions, sizes, etc. and shall assume full responsibility for the fitting in of his 
equipment and to the structure. Where apparatus and equipment have been taken from typical 
equipment of the class indicated, the Contractor shall carefully check the drawings to see that the 
equipment they contemplate installing will fit into the spaces. 

3.02 STAKING  

A. All surveying and staking shall be performed a surveying firm Capable of performing such work. 
The engineer or surveyor directing and/or performing such work shall be currently licensed by the 
state of Washington to perform said tasks. 

B. A preconstruction meeting shall be held with the NUD prior to commencing staking.  

C. The minimum staking of the sewer system shall be as follows:  
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1. Stake centerline alignment every 25’ with cuts and/or fills to the invert of the pipe. 

2. Stake location, finished grade, and IE of all cleanouts and other fixtures for grade and 
alignment. 

3.03 GRADE ESTABLISHMENT 

A. Sewer grades shall be established by means of laser beam or grade boards or other means 
approved by the Engineer. The grades shall be checked at periodic intervals as directed by the 
Engineer. A plumb bob shall be used to check the line of the pipe. Both grade and line shall be 
checked for each length of pipe laid, except at tunnels or through jacked casings where adequate 
methods shall be used to carry forward the line and grade.  

B. If the Contractor chooses to use a laser beam the equipment and methods shall meet the 
approval of the engineer. Laser beam alignment and grade shall as a minimum be verified at a 
point 50’ from the laser by use of a grade board.  

C. The Contractor shall replace all monuments, right-of-way markers, property stakes, etc., that are 
removed or disturbed, to the satisfaction of the Engineer. 

3.04 EXCAVATION AND BACKFILL 

A. Sewer trenching shall be per Section 10.25 of the NUD Standards. 

B. Trenches shall be in straight lines as indicated on the drawings. Where feasible, trench width at 
the top shall be no greater than 24". If sloughing of trench side is encountered, a cribbing form 
will be required to maintain trench side stability. Excavate to a depth below invert grade to allow 
for bedding as specified. 

C. Keep the trench free from water until pipe is laid and backfilled. Divert all surface water so as not 
to enter the trench. Entirely remove boulders, rocks, roots and other obstructions, or cut out to the 
width of the trench and to a depth of 6" below the elevation of bottom of pipe. Remove and 
dispose of all loose and excess excavated materials off-site at Contractor's prearranged location.  

3.05 PIPE LAYING 

A. Sewer trenching shall be per Section 10.5 of the NUD Standards. 

B. Sewer pipe shall be laid per Section 10.5(c) of the NUD Standards.  

C. Pipe Joints 

1. Sewer pipe jointing shall be per Section 10.5(d) of the NUD Standards.  

D. Existing sewage flow shall be diverted away from the segment being worked on by method 
approved by the Engineer.  

E. Adjustment to the line and grade shall be done by scraping away or filling in and tamping material 
under the body of the pipe. Adjustment to the line and grade by wedging and blocking shall not be 
permitted.  

F. The pipe shall be lowered into the trench by means of ropes, tripod, crane or any other suitable 
means. The pipe shall not be dropped or handled roughly. The pipe shall be checked for cracks 
and defects prior to use and any defective pipe rejected.  
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G. Tees, wyes, and standing services shall be installed as shown on the Standard Details and at 
such locations as are shown on the plans or as otherwise directed by the Engineer.  

H. Pipe laying shall start from the lowest point unless otherwise approved by the Engineer.  

3.06 ALIGNMENT TOLERANCE  

A. Pipe alignment tolerance shall be per Section 10.7(b) of the NUD Standards. 

1. Variance from established line and grade shall not be greater than (1/32) of an inch per 
inch of pipe diameter and not to exceed one-half (1/2) inch, provided that such variation 
does not result in a level or reverse sloping invert 

2. The variation in the invert elevation between adjoining ends of pipe, due to non-
concentricity of joining surface and pipe interior surfaces, does not exceed one sixty-
fourth (1/64) of an inch per inch of pipe diameter, or one-half (1/2) inch maximum.  

3.07 PIPE BEDDING 

A. Pipe bedding shall be per Section 10.25(d) of the NUD Standards. 

3.08 PIPE BACKFILL  

A. Backfilling shall be per Section 10.26 of the NUD Standards. 

3.09 CONNECTING TO AN EXISTING MANHOLE 

A. Connect sewer pipe to existing manhole per Section 10.5(a) of the NUD Standards. 

1. Connections to existing manholes shall be made by core-drilling.  

2. Connections shall be watertight.  

B. Adjust new structures to grade per Section 10.28 of the NUD Standards. 

3.10 CLEANING & FLUSHING  

A. Cleaning and flushing shall be per Sections 10.7(a) and 10.33 of the NUD Standards. 

3.11 TESTING 

A. Testing of pipe shall be per Section 10.7 of the NUD Standards prior to connecting to building 
stubs. 

1. Gravity sewers shall be low-pressure tested per Section 10.7(c) of the NUD Standards. 

2. Gravity sewers shall be tested for deflections per Section 10.7(d) of the NUD Standards. 

3. Gravity sewers shall be inspected by a Closed-Circuit TV per Section 10.7(e) of the NUD 
Standards. 

B. All manholes shall be vacuum tested per Section 10.9 of the NUD Standards. 

End Of Section 33 30 00 
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PART - 1 GENERAL  

1.01 SECTION INCLUDES 

A. Work includes but is not limited to following: 

1. Furnishing and installing catch basins, cleanouts, and storm drain piping of the type and 
sizes designated in the plans and specifications. 

2. Connections to existing public drainage systems. 

1.02 RELATED SECTIONS 

A. Coordinate related work specified in other parts of the Project Manual, including but not 
limited to following. 

1. Section 015700 – Erosion Control 

2. Section 311000 – Site Preparation 

3. Section 312000 – Earth Moving 

4. Section 314133 – Trench Safety 

1.03 REFERENCES 

A. This Section incorporates by reference the latest revisions of the following documents. They 
are part of this section insofar as specified and modified herein. The Contractor shall have 
one copy of the each of the following documents at the job site. The bidder in submitting a bid 
acknowledges that he is familiar with the documents named in References and that they are 
incorporated into this document by reference. The Standard Plans and Policies apply only to 
performance and materials and how they are to be incorporated into the work. The 
legal/contractual relationship sections and the measurements and payment sections do not 
apply to this document. 

1. City of Kenmore  2021 Road Standards 

2. WSDOT-APWA  2025 Standard Specifications for Road, Bridge, and Municipal  
   Construction, “Standard Specifications” 

3. Standard Plans  WSDOT/APWA Standard Plans for Road, Bridge, and Municipal  
   Construction 

1.04 PERMITS 

A. All permits are to be obtained by Contractor at their expense. 

1.05 DIMENSIONS AND LAYOUTS 

A. See Section 31 10 00 “Site Preparation”. 

B. The Contractor is responsible for preserving all benchmarks and stakes and the replacement 
of any that are displaced or missing. 
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C. The Contractor is responsible for review of all the Engineer's records relative to the existing 
underground utilities. The Contractor is responsible for avoiding damage to these facilities 
and shall restore all utilities at its own expense. 

D. The Contractor is to notify the Owner’s Representative immediately of underground utilities 
encountered, which are not shown on the Engineer's record. 

1.06 SUBMITTALS 

A. Comply with pertinent provisions of Division 01. Submit Manufacturer's Literature on 
proposed material prior to the start of any work. 

B. Provide data sheets for all proposed materials. 

1.07 RECORD DRAWINGS: 

A. One complete set of drawings will be provided as record drawings which shall be separate, 
clean, prints reserved for the purpose of showing a complete picture of the work as actually 
installed. The contractor shall coordinate the record drawing requirements with the Utility 
Inspector. 

B. These drawings shall also serve as work progress report sheets and the Contractor shall 
make any notations, neat and legible, thereon daily as work proceeds. These drawings shall 
be available for inspection at all times and shall be kept at the job. 

C. All buried piping and indicated future connections, exterior of any building, shall be located 
both by depth and by accurate measurement from a permanently established landmark. All 
notations on record drawings of buried piping shall be made before any backfilling is started. 

D. At completion of the work, these Record Drawings shall be signed by the Contractor, dated, 
and returned to the Architect. 

E. In addition, a CAD survey of the newly installed storm system shall be prepared by a licensed 
surveyor and submitted to the owner. Specifically, all structures sizes (SDCO, type 1, type 2-
48”, etc.) rim elevations, pipe inverts, pipe sizes, and pipe slopes shall be noted on surveyed 
drawing. 

PART - 2 PRODUCTS 

2.01 STORM PIPE 

A. The following pipe types and materials are accepted for drains, culverts, and storm sewers 
for this project. The Contractor has the option of choosing the material except for those pipes 
specified on the plans. Pipe shall be as noted in the following sections of the Standard 
Specifications. 

B. Storm Conveyance Pipe 

1. Dual Wall Polypropylene (PP) pipe per Section 9-05.24(1) of the Standard Specifications.  

2. High-density polyethylene pipe (HDPE; including solid wall polyethylene pipe) per Section 
9-05.23 of the Standard Specifications. 

3. Ductile Iron Pipe Class 52 per Section 33 10 00, Water Distribution. 

C. Detention Pipe (36” Diameter and larger) 
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1. Lined corrugated polyethylene pipe (LCPE)    

2. Aluminized Type 2 corrugated steel pipe (meets AASHTO designations M274 and M36)  

3. Corrugated or spiral rib aluminum pipe  

4. Spiral rib steel pipe, Aluminized or Galvanized with treatments 1, 2 or 5  

D. Footing Drain  

1. Footing drain pipe shall be polyvinyl Chloride (PVC) pipe, SDR 35, with perforations 
conforming to Section 9-05.2(6) of the Standard Specifications.  

2.02 STORM STRUCTURES 

A. All manholes and catch basins and associated frames, grates, castings, and ladders, and 
other appurtenances shall be precast concrete units and shall conform to Kenmore Figures 7-
003 through 7-011 of the City of Kenmore Standards. 

B. New lids shall read “DRAIN”. All shall be bolt down. 

C. Cleanouts shall conform to the Contract Documents. All cleanout covers will be locking. 

2.03 BEDDING AND BACKFILL MATERIAL 

A. Pipe Zone Bedding shall be Gravel Backfill for Pipe Zone Bedding per Section 9-03.12(3) of 
the Standard Specifications. 

B. Pipe Zone Backfill shall be Gravel Backfill for Drains per Section 9-03.12(4) of the Standard 
Specifications. 

C. Pipe trench backfill shall be Crushed Surfacing Base Course per Section 9-03.9(3) of the 
Standard Specifications. 

2.04 TRACER TAPE 

A. Tracer Tape: 3-inch wide, green metallic sewer detector tape shall be laid 24-inch above the 
pipe bedding, for the entire length of the sewer main between manholes. Identification on the 
tape shall include the words "Storm Drain". 

PART - 3 EXECUTION 

3.01 EXAMINATION 

A. Site and Drawings  

1. Carefully examine the site and compare the drawings with existing conditions. By the act 
of submitting bids, the Contractor shall be deemed to have made such examination and 
to have accepted such conditions, and to have made allowance therefore in preparing his 
figure. 

B. Verification of Existing Elevations 

1. Verify all connection elevations prior to laying pipe. 

C. Verification of Dimensions  
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1. Before proceeding with any work, the Contractor shall carefully check and verify all 
dimensions, sizes, etc. and shall assume full responsibility for the fitting-in of his 
equipment and to the structure.  

2. Where apparatus and equipment have been taken from typical equipment of the class 
indicated, the Contractor shall carefully check the drawings to see that the equipment he 
contemplates installing will fit into the spaces. 

3.02 TRENCHING 

A. Trenches shall be per Section 7-08.3(1)A of the Standard Specifications. 

B. If well points are used for dewatering pipe trenches, they shall be adequately spaced to 
provide the necessary dewatering and shall be sandpacked and/or other means used to 
prevent pumping of fine sands or silts from the sub-surface. A continual check by the 
Contractor shall be maintained to ensure that the sub-surface soil is not being removed by 
the dewatering operation. 

C. Once commenced, the dewatering operation shall be continuous until construction and 
backfilling in the dewatered area is complete. Pump shutdown shall be accomplished in an 
approved gradual manner. The Contractor shall provide enough facilities and personnel to 
maintain continuous operation once commenced. Such continuous operation shall be the 
responsibility of the Contractor. 

D. In the event of damage to the trench foundation as determined by the Engineer, or to the 
ditch walls, or other operations resulting from the failure of the Contractor to maintain the 
dewatering operation, the complete cost of all repairs shall be borne by the Contractor. 

E. It shall be the sole responsibility of the Contractor to dispose of all waters resulting from its 
dewatering operation. This responsibility also includes choice of method, obtaining regulatory 
agency approvals, complying with state water quality standards and other agency 
requirements. 

F. Each individual project and dewatering operation shall be evaluated individually to determine 
exact requirements; however, in general the following conditions will apply. 

1. Disposal into the existing storm drain facilities (pipes, channels, ditches, etc.) may be 
acceptable if the Contractor obtains the necessary permits and approvals. 

2. Discharge to existing storm drain facilities shall not result in a violation of state water 
quality standards for surface water, Chapter 173-203 WAC. 

3. The Contractor shall monitor discharge and receiving water(s) as required to verify that 
water quality standards are being met. 

4. If necessary to meet standards and approval requirements, the Contractor shall treat the 
water prior to discharge. A settling pond may be an acceptable method of treatment. 

G. Any damage, as determined by the Engineer to properties or improvements resulting from an 
inadequate disposal (water) operation shall be the responsibility of the Contractor, including 
repairs, replacements and/or restoration. 

H. Where required or where directed by the Engineer, stabilization of the trench bottom shall be 
in accordance with Section 7-08.3(1)A of the Standard Specifications. Excavation of the 
unsuitable material shall be considered as trench excavation. The unsuitable material shall 
be disposed of by the Contractor. 
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I. Trench excavation shall include the required pavement removal for construction of the trench.  

J. Open cuts shall be a neat-line cut made by saw cutting a straight continuous line. The current 
Standard Specifications, Sections 7-08 and City of Kenmore Figure 5-002 will apply unless 
otherwise stated.  

1. Trench sides shall be kept as nearly vertical as possible.  

2. Compaction and restoration must be done per City of Kenmore Figure 5-002 and as 
detailed below and immediately after the trench is backfilled.  

3. After backfill and compaction, if a permanent repair cannot be completed during that 
same work period, an immediate cold mix patch shall be placed and maintained in a 
manner acceptable to the City.  

4. A permanent hot mix patch per Section  9.07 shall be placed and sealed before permit 
expiration but within 30 calendar days.  

5. On crossings required to be opened to traffic prior to final trench restoration, steel plates 
shall be installed by the Contractor with cold patch wedges on all sides or as directed by 
the City.  

3.03 PIPE BEDDING 

A. Bedding shall be placed in accordance with City of Kenmore Figures 5-002 and 7-002.  

B. Bedding material shall be tamped in layers under, around and above the pipe to adequately 
support and protect the pipe. The Contractor shall use compaction equipment approved by 
the Geotechnical Engineer to obtain adequate compaction of the bedding material per 
Section 31 12 00, Earth Moving. 

C. The pipe shall be protected from damage when compacting. At least two feet of cover is 
required over the pipe prior to using heavy compaction equipment. 

3.04 TRENCH BACKFILL 

A. Trench Backfill shall be per Section 7-08.3(3) of the Standard Specifications. 

B. Backfill shall be placed and compacted mechanically at a maximum of 12-inch lifts to 95 
percent of the maximum density as determined by ASTM D1557 Modified proctor test.  

3.05 PIPE LAYING 

A. Pipe Laying shall be per Section 7-08.3(2) of the Standard Specifications. 

B. At locations of pipe crossing between new or existing pipes the minimum vertical clearance 
shall be one and one-half foot unless otherwise approved by the Engineer. If this clearance 
cannot be obtained, the Contractor shall install a 2-inch thick 1-2 PSF styrofoam cushion 
between the pipes. The cushion shall be installed longitudinally with the lower pipe. The 
cushion width shall be equal to the lower pipe diameter and the length shall be one foot 
greater than the upper pipe diameter. 

C. It should be noted that field adjustment of specified slopes for storm and sanitary side sewers 
are permissible, if approved by the Design Engineer, to obtain the minimum clearances. 

D. External or internal grouting or repair by use of collars on the new sanitary or storm sewer 
line will not be an acceptable means of repair, should repair be necessary. 
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E. All pipe, adaptors, tees, and other fittings shall be used for the purpose intended by the 
manufacturer and shall be installed according to manufacturer’s recommendations.  

F. Laying pipe with rubber gasketed joints shall be per Section 7-08.3(2)E of the Standard 
Specifications. 

3.06 JOINTING OF DISSIMILAR PIPE 

A. Jointing of dissimilar pipe shall be per Section 7-08.3(2)G of the Standard Specifications. 

B. Connections of Ductile or Cast-Iron Pipe to Concrete Pipe will be done by the use of Cast 
Transition or reducing couplings (Romac 501 or equivalent). 

3.07 STORM LINE CONNECTIONS 

A. Storm line connections shall be per Section 7-08.3(2)H of the Standard Specifications. 

B. Where indicated on the plans, or where directed by the Engineer, connections shall be made 
to the existing storm drain/sewer systems by the Contractor in accordance with applicable 
portions of the Standard Specifications in a workmanlike manner satisfactory to the Engineer. 

3.08 MANHOLES, INLETS, AND CATCH BASINS 

A. Care must be taken to ensure that pressures exerted on the soils beneath the manholes and 
the adjacent mains are approximately uniform. Unequal soil pressures may result in 
excessive settlement at manholes. A spread foundation or other measures may be required 
to reduce the unit load imposed by the manhole. 

B. All pipe materials shall be mudded directly into the manholes and catch basins using a 
smooth forty-five (45) degree bevel from the pipe to the structure meeting ASTM D-303-H-78 
SDR35. The allowable protrusion is two (2) inches inside the structure unless approved 
otherwise by the Engineer. 

3.09 ADJUSTING MANHOLES AND CATCH BASINS TO GRADE 

A. All utility covers, including drainage, which are located on proposed asphalt roadways, shall 
be temporarily placed at subgrade elevation prior to placing crushed surfacing material.  

B. Final adjustment of all covers and access entries shall be made following final paving by 

1. Sawcutting or neat-line jack hammering of the pavement around lids and covers. 
Opening should not be larger than 12 inches beyond the radius of the cover.  

2. Removing base material, surfacing course, and frame; adding risers; replacing frame and 
cover no higher than finished grade of pavement and no lower than one-half inch below 
the pavement.  

3. Filling and mechanically compacting around the structure and frame with crushed 
surfacing material, or asphalt treated base, or placing in 5-inch minimum thickness of 
cement concrete Class 4000 to within 3 inches of the top.  

4. Filling the remaining 3 inches with HMA compacted and sealed to provide a dense, 
uniform surface.  

5. Final adjustment of all covers and access entries shall be completed prior to permit 
expiration but within 30 days of final paving.  
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6. Final adjustments may be done prior to the final pavement lift utilizing HMA and paper 
joints around covers, as approved by the Inspector.  

3.10 CONNECTIONS TO EXISTING MANHOLES 

A. Connections to Existing Manholes shall be per Section 7-05.3(3) of the Standard 
Specifications. 

B. It shall be the Contractor’s sole responsibility to protect the existing sewer system from any 
damage and/or debris resulting from the construction. Should any damage and/or debris 
occur, the Contractor shall, at no cost to the City, repair and/or clean said system to the 
satisfaction of the Engineer. 

C. NOTE: Cleaning shall include those existing lines downstream of the project in which debris 
has been deposited. 

3.11 CLEANING AND TESTING 

A. Cleaning and Testing of storm systems shall be per Section 7-17.3(2) of the Standard 
Specifications.  

B. All sewer pipe shall be thoroughly cleaned to remove any solids or construction debris that 
may have entered the pipe during construction by jet cleaning or flush and pigging as 
approved by the City. 

C. The Contractor shall be responsible to ensure that material flushed from sewers are trapped, 
and do not enter the downstream system. The City shall approve the Contractors method 
prior to cleaning sanitary sewer mains. The rate of flushing shall be such that the flow will not 
overload the downstream sewers. The flushing of a sewer main tributary to a lift station shall 
be coordinated with the Operations Division to ensure that the lift station is not overloaded. 

3.12 EXFILTRATION TESTING 

A. Exfiltration Testing shall be per Section 7-17.3(2)B and D of the Standard Specifications.  

3.13 INFILTRATION TESTING 

A. Infiltration Testing shall be per Section 7-17.3(2)C and D of the Standard Specifications.  

3.14 TELEVISION INSPECTION 

A. Television inspection shall be per Section 7-17.3(2)H of the Standard Specifications. 

B. All new City storm drain extensions, 24-inch diameter and smaller shall be TV camera 
inspected by the City Utility Department and accepted prior to placing final crushed rock 
surfacing and pavement. All construction except final casting adjustments must be completed 
and approved by the Inspector prior to the TV inspection. The manholes and catch basins 
must be set to grade, channeled, and grade rings set in place prior to TV inspection. Castings 
must be removed for paving, and fully grouted in place after paving. 

3.15 MISCELLANEOUS 

A. Removal of Water: The contractor shall at all times provide and maintain ample means and 
devices to remove and dispose of all water entering the trench excavation during the process 
of laying the pipe. 
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B. Preparation of Pipe: All pipe and fittings shall be carefully inspected before being laid and 
cracked, broken or defective pipe shall not be used in the work. 

C. Restoration: At minimum, road paved areas shall be restored to existing thickness using like 
materials. Disturbed roadside-shoulders shall be restored with 6 inches of crushed surfacing 
top course. Disturbed cut and fill slopes shall be fertilized and re-seed. 

D. Re-vegetation: It shall be the Contractors responsibility to restore all disturbed areas to their 
original state. Rough grade compact earth, fine grade, place topsoil, fertilize and seed 
disturbed areas and perform all other necessary operations in accordance with specification 
section 31 20 00 (Earth Moving), and 01 57 00 (Erosion Control). 

 
 

End Of Section 33 40 00 
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