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PRE-CAST CONCRETE REINFORCED TURF PAVING 


NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete the 


installation of Pre-cast Concrete Reinforced Turf Unit Pavers as indicated on the Contract 
Drawings. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail.  Other references are as follows: 


 
A. The City of Seattle Standard Specifications for Road, Bridge and Municipal 


Construction (most recent edition) 
 
1.04 Submittals:  The Contractor shall submit to the Engineer materials containing the following 


information: 
 


A. Procedures to be used in the construction of the work of this Section with regard to 
the division of labor and the responsibilities of the Contractor and all sub-contractors 
involved. 


 
B. Furnish samples of pre-cast units to be used, minimum one sample unit.  Submit 


catalog sheets and test data for approval. 
 


C. Qualification data for firms and persons specified in “Quality Assurance” paragraph 
to demonstrate their capabilities and experience.  Include list of completed projects 
with project names, addresses, names of designers and owners. 


 
1.05 Quality Assurance: 
 


A. Installer Qualifications:  An experienced installer who has successfully completed at 
least 3 unit paver installations similar in material, design, and intent to that indicated 
for the project. 


 
B. Single Source Responsibility:  Obtain one color, type, and variety of unit pavers 


from a single lot manufactured by a single source.  Materials shall be available and 
be consistent in quality, appearance and physical properties without delaying 
progress of Work. 


 







Project Name 
1/11/10 


SECTION 32 14 13.19   PAGE 2 
PRE-CAST CONCRETE REINFORCED TURF PAVING 


C. Prior to commencing the work of this Section, verify the accuracy of layout and 
grading. Verify that all sub-grade and base course aggregate conditions are as 
specified.  Notify the Engineer of any discrepancies and coordinate the correction of 
those discrepancies with other trades as necessary. 


 
1.06 Delivery, Storage and Handling:  Protect unit pavers and aggregate during storage and 


construction against wetting by rain, snow, or ground water and against contamination from 
earth and other materials. 


 
1.07 Surplus Material Stock:  Following the Engineer’s approval of submittal, deliver one 


unbroken pallet consisting of 84sf of unit pavers to the Extra Materials:  Deliver one 
unbroken and shrink-wrapped pallet of unit pavers (enough pavers to cover approximately 
84 square feet) to the SPR Warehouse facility located at 4209 West Marginal Way SW, 
Seattle WA, 98106.  Notify the SPR warehouse at least five (5) working days prior to 
delivery at 206-684-7034.  Call during normal business hours (7:00am to 3:30pm).  This 
delivery is in addition to those necessary to complete the work of the Contract Drawings to 
be delivered to the work site. 


 
 
PART 2 - PRODUCTS 
 
2.01 Pre-cast Concrete Unit:  Pre-cast Concrete Unit Turf Reinforcement system providing a 


minimum 70% soil surface, 30% void at base upon installation.  Hastings’ “Checker 
Block”, as manufactured and distributed by Nicolock Paving Stones, Nicolia Industries, 
1-800-669-9294, or approved equal. 


 
2.02 Other Materials: 
 


A. Structural Soil Base as specified per Section 31 00 00 - Earthwork. 
 


B. Sand for Leveling Course:  Fine, sharp, washed concrete sand, free of foreign 
material, conforming to ASTM C 33.  Under no circumstances should masonry 
mortar sand, limestone screenings or stone dust be used as a leveling course. 


 
C. Turf Rooting Medium shall be “Playfield Soil” as specified per Section 02921 - 


Playfield Soil for Lawns. 
 
2.03 Edge Restraint:  All areas of this installation are contained within concrete curbing 


constructed under Section 32 13 13 - Concrete Paving or Division 03 - Concrete.  
Coordinate as necessary. 


 
2.04 Mortar:  Provide a commercially available, bagged pre-mixed concrete for wet-set 


installation where required. 
 
 
PART 3 - EXECUTION 
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3.01 Examination:  The Contractor shall examine surfaces indicated to receive Reinforced Turf 
for compliance with requirements for tolerances and other conditions affecting performance 
of pre-cast units.  Do not proceed with installation until unsatisfactory conditions have been 
corrected.  Prior to commencing the work, verify the approved completion of construction of 
Structural Soil Base per Section 32 00 00 - Earthwork. 


 
3.02 Sand Leveling Course Placement:  The Contractor shall place sand for leveling course over 


structural Soil Base to a depth of 2 inches, insuring that moisture content remains constant 
and the density is loose and consistent until pre-cast units are set and compacted.  Do not use 
frozen, saturated, or overly dry sand for leveling.  Does not use sand to fill in irregularities 
in the base material; base material must be added and compacted.  The Contractor shall then 
screed the sand leveling course with a straight true strike board, to the design grades as 
shown on the plans.  Mechanically compact and re-screed the surface repeatedly until a firm, 
uniformly sloping base is achieved.  Remove excess materials. 


 
3.03 Pre-cast Unit Installation: 
 


A. Install Pre-cast Units only on an approved base and sand leveling course. 
 


B. Alignment and Fit: 
 


The Pre-cast Reinforced Turf system installation is to be aligned with the cast-in-
place concrete band separating the installation from the adjacent asphalt paving.  
Begin the installation along this edge using whole Pre-cast Units.  Adjust starting 
point to insure that the largest possible Pre-cast Units are installed at the ends of the 
initial course.  This alignment is to be maintained throughout the installation. 


 
1. Install Pre-cast Units with the tightest fit approved by the manufacturer. 
2. Mechanically saw-cut Pre-cast Units to tightly fit the restraining edges of 


cast-in-place concrete. 
3. Adjust to curves with two connecting angled cuts that bisect the curvature of 


the pre-cast unit / restraining edge joint. 
4. Where the tightest approved fit results in cutting a unit to less than 1/3 of the 


manufactured size, remove the prepared base and wet-set the cut unit in a 
minimum 3” bed of approved Mortar.  Do not overfill planting voids.  Set the 
cut unit to the design grade.  Do not disturb wet-set units for a minimum of 
24 hours. 


 
C. Backfill planting voids with approved Planting Soil.  Work soil fill thoroughly to 


insure complete and uniform density as specified for the material. 
 


D. Spread a thin cover of approved sand.  Vibrate the Pre-cast Units into the sand 
leveling course with a plate vibrator capable of a 3,500 to 5,000 pound compaction 
force.  Perform at least 3 passes across the installation with the compactor.  Vibrate 
only after units are restrained and there is a completed surface and before surface is 
exposed to rain.  Remove excess sand and soil. 
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E. Water settle the soil fill using a light sprinkling application method.  Do not overly 
wet, flood, or unnecessarily erode the soil fill.  Following water settlement, broom-in 
additional Planting Soil to achieve a fill elevation equal to the Pre-cast Units. 


 
F. Finished Surface Approval:  The final surface elevations shall not deviate more than 


1/4 inch under a 10 feet long straight edge.  The top surface of the pavers shall be 1/8 
to 1/4 inch above the final elevations to compensate for possible minor settling. 


 
3.04 Clean-up and Repair: 
 


A. Repair and replace defective unit pavers which are loose, chipped, broken, stained 
with materials other than soil, or otherwise damaged, or as directed by Engineer.  
Provide new units to match adjoining units and install in the same manner as original 
units. 


 
B. Protect and repair the work as necessary until seeding is applied per SPR Standard 


Specifications for Site Work. 
 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Provide all labor, materials, and equipment to perform the following work of 


the Contract, including incidentals related to that work and coordination and support of other 
work specified elsewhere in the Contract Documents: 


 
1.02 Related Sections:  Coordinate the work of this section with the work of other related 


specifications which include: 
 


Section 03 30 00 - Cast-in-Place Concrete 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 Reference Standards: 
 


A. American Society for Testing and Materials (ASTM), most recent edition of 
referenced Materials, Testing, or Procedural Specification. 


 
B. City of Seattle Standard Specifications and Plans for Road, Bridge, and Municipal 


Construction, (most recent edition). 
 
1.04 Quality Assurance: 
 


A. Inspection Notice:  Notify the Engineer at least two (2) working days before 
inspection will be required.  Call the SPR Inspection Request Line @ (206) 684-
7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspections.  Inspection will be required immediately prior to any 
intended pours or placement of concrete. 


 
B. Salvaged Materials:  Concrete Masonry Units shall be as selectively salvaged from 


existing stock on-site.  The best materials of the available stockpile shall be 
incorporated into the work. 


 
C. The work shall be performed by, or under the direct supervision of, a Journey-level 


Mason. 
 


D. The Work shall not commence until the preparation of the sub-grade and base, 
performed under other Sections of the Specifications, has been approved by the 
Engineer as adequate to receive the Work of this Section. 


 
1.05 Pre-qualifications and Submittals: 
 



mailto:parksconstruction.inspection@seattle.gov�
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A. The Contractor shall submit written certification, prior to start of work, that the 
following requirements related to the installation of the specified Concrete Modular 
Units have been met: 


 
1. Have been successfully utilized on a minimum of three (3) similar projects, 


i.e., height, soil fill types, erection tolerances, etc. 
2. Have been successfully installed on a minimum of 10 thousand (10,000) 


square feet of retaining wall. 
 


B. The Contractor shall submit a list of three (3) previously constructed projects of 
similar size and magnitude by the wall installer where the specific retaining wall 
system has been constructed successfully.  Contact names and telephone numbers 
shall be listed for each project. 


 
C. The Engineer shall provide soil testing and quality assurance inspection during 


earthwork and wall construction operations.  The Engineer's quality assurance 
program does not relieve the contractor of responsibility for wall performance. 


 
D. Submit Mix Design for Concrete Masonry Mortar. 


 
 
PART 2 - PRODUCTS 
 
2.01 Wall Base:  Wall Base shall be a cast in place concrete footing as defined by the Contract 


Drawings and constructed per the requirements of Section 03 30 00 - Cast-in-Place Concrete 
and as approved by the Engineer as suitable to receive the Work. 


 
2.02  Concrete Modular Units (CMU): 
 


A. Selection:  Approved, unbroken salvaged concrete rubble acquired by the selective 
demolition and disassembly of existing Mortared Rubble Walls, on-site. 


 
B. Preparation:  Bonding surfaces of each salvaged Concrete Masonry Unit (CMU) 


shall have sufficient existing mortar removed to ensure a strong, durable bond.  
Individual units may be stripped of large accumulations of well-bonded mortar that 
may interfere with the assembly process with a rock hammer, chisel, or chisel-
pointed pry-bar.  Use only approved mechanical means.  Remove loose mortar and 
scale with high pressure water (3000 psi or greater) applied at multiple angles.   


 
2.03 Portland Cement:  Type II Portland Cement, as specified in the City of Seattle Standard 


Specifications (most recent edition), and AASHTO M 85.  Alternatively, Type III cement, 
meeting the requirements of AASHTO T131 on approval, as conditions warrant. 


 
2.04 Aggregates:  Fine Aggregate for Mortar shall be City of Seattle Standard Specification (most 


recent edition), Class 1 or Class 2 as appropriate for the conditions and as approved by the 
Engineer. 


 







Project Name 
1/11/10 


SECTION 04450   PAGE 3 
MORTARED CMU RETAINING WALLS 


2.05 Water:  Generally, use water from a potable source.  Comply with the requirements of the 
Seattle Standard Specifications (most recent edition), titled “Water for Concrete”. 


 
2.06 Mortar Mix: 
 


A. Provide proportions of approved cement, aggregates, and water appropriate for the 
application, generally 1:2.5 with sufficient water to achieve a consistency adequate 
for the Work. 


 
B. Admixtures:  Do not add calcium chloride. 


 
2.07 Grout:  Use only approved non-shrinking grout. 
 
2.08 Backfill:  Backfill per Section 31 20 00 - Earthwork. 
 
 
PART 3 - EXECUTION 
 
3.01 Inspection:  Do not commence the Work of this Section until preparation of the sub-grade, 


wall base, and any utility connections through the designed alignment of the wall have been 
completed and approved by Engineer.  Report to the Engineer any physical conflicts 
between the Work of other trades and the construction of Mortared Retaining Walls for 
resolution prior to commencing. 


 
3.02 Layout Control:  Coordinate vertical and horizontal control of the layout with control 


established per the requirements of other trades.  Provide stringlines establishing alignment 
and level of each successive course.  Provide a temporary fabricated or permanent 
manufactured jig to maintain design batter.  Report conflicts to the Engineer for resolution 
prior to proceeding.  Re-establish Layout Control and/or revise Layout as directed by the 
Engineer. 


 
3.03 Mortar:  Mix Mortar only in such quantities as can be used without adding additional water 


or admixtures.  Apply Mortar only to properly dampened surfaces and uniformly in 
quantities appropriate for the size and weight of the CMU to be used and design depth of 
joints. 


 
3.04 Patterns:  Select CMU’s such that a modified running bond pattern can be established.  


CMU installation pattern shall result in no vertical joints occurring within the outer third of 
the face of the CMU above and below the joint.  Vertical joints of alternating courses may 
wander out of plumb with each other as a result of the varying dimensions of the stock.  
Field adjustment of CMU sizes is acceptable within the following parameters: 


 
A. No CMU under 12” in any dimension (other than thickness) shall be used in the 


construction of Mortared Retaining Walls. 
 


B. No newly broken, unweathered surface shall be visible on the face of a completed 
wall. 
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3.05 Joints: 
 


A. Horizontal Joints 
 


1. General:  Horizontal joints shall be a minimum of 1” deep between courses at 
the face of the wall and shall consist of a continuous, unbroken application of 
Mortar from the outer edge to the normalized, average dimension to the back 
of the wall.  Work Mortar into place in a manner that eliminates voids. 


2. Depth from face:  Hold outside edge of the Mortar bed 1” back from the face 
of the supporting course.  Adjust outside edge to an “idealized” line to allow 
for irregularities in the CMU. 


 
B. Vertical Joints 


 
1. Fill vertical gaps between adjacent CMU’s prior to placing the closing unit.  


Maintain a ¾” to 1-1/4” width allowing for irregularities in the CMU. 
2. Hydraulic Relief (Weepholes) Maintain ¾” to 1-¼” un-mortared vertical gap 


as hydraulic relief as follows: 
a. 3’-5’ O.C., beginning with the first course, holding a minimum of two 


CMU’s from corners and ends.  Where this arrangement eliminates 
any appropriate location within a straight run, refer to the Engineer 
for location.  No section of wall shall be without hydraulic relief. 


b. Provide weepholes every third course, staggering locations. 
3. Hold Vertical Joints ½” back from face of adjoining CMU.  


 
3.06 Initial and Subsequent Courses: 
 


A. Layout and Approval:  Identify the design ends and all corners prior to beginning.  
Temporarily mark locations for unmortared vertical joints (weepholes) for approval.  
Hold weepholes a minimum of two CMU’s from ends and corners. 


 
B. Establish a level-line guide at an elevation that allows for a 1” Mortar bed plus the 


averaged depth of the CMU, at the idealized design face edge, allowing for 
irregularities in the materials. 


 
C. Proceed with the initial course upon approval of the setup. 


 
D. Backfill successive courses as installed per Section 31 20 00 - Earthwork. 


 
E. Secure the approval of the Engineer that the installation of the initial course is 


acceptable prior to proceeding with subsequent courses in a like manner. 
 
3.07 Meet Existing Wall:  Match to existing Mortared Masonry Walls in a manner that staggers 


new vertical joints in a stepped manner upward and away from the new work.  Clean all 
exposed surfaces of existing wall materials of organic material and loose mortar, concrete, 
aggregate, and grit. 
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3.08 Corners:  Select salvaged CMU for two neat, weathered, adjacent faces at 90° to each other, 
± 5°. Construct corners such that the design batter of the intersecting wall faces bisect neatly 
and apparently. 


 
3.09 Wall Ends: 
 


A. Terminal End at Grade:  When walls “die at grade”, provide a minimum of two 
courses below grade.  The terminal CMU of the top course shall be a whole unit, 
minimum surfaces are 3sf.  Support the terminal CMU of the top course on a bed of 
crushed CMU waste and mortar where the underlying unit falls short of the design 
end. 


 
B. Freestanding Terminal End:  Select CMU for freestanding terminal ends for shapes 


and sizes appropriate to the task, measuring carefully to maintain the design batter on 
both sides of the structure.  Field-cut selected units by non-mechanical means in a 
manner that minimizes the number of new, unweathered faces.  Construct 
freestanding terminal ends with the design batter neatly and apparently bisecting 
adjacent faces, including the end face. 


 
3.10 Top Course: 
 


A. Materials Selection:  Select CMU that has been salvaged from the top course of 
those portions of the Mortared Masonry Wall that have been selectively 
disassembled to provide a consistent weathered appearance. 


 
B. Install Top Course of CMU along a neat, level line. 


 
C. Reverse the design batter for the Top Course to establish a drip edge and shadow line 


of an approximately 1” overhang. 
 


D. Mortar vertical joints to within 1” of the top of wall elevation.  Allow mortar 
sufficient curing time.  Tightly grout joints flush to the surface of the top course and 
outer edge of adjoining units.  Do not tool joints.  Clean excess grout from exposed 
surfaces before drying. 


 
3.11 Cleaning: 
 


A. Remove loose mortar and grout materials from 
 


B. Leave premises clean and free of residue from work in this section, including trash, 
materials containers, mason line, and CMU or Mortar rubble. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description: 
 


A. Work shall consist of furnishing and construction of a Dry-Set Concrete Modular 
Unit retaining wall system in accordance with these specifications and in reasonably 
close conformity with the lines, grades, design, and dimensions shown on the plans. 


 
B. Work includes preparing foundation soil, furnishing and installing leveling pad, unit 


drainage fill and backfill to the lines and grades shown on the construction drawings. 
 


C. Work includes furnishing and installing geo-grid soil reinforcement of the type, size, 
location, and lengths designated on the construction drawings. 


 
1.02 Related Sections:  Coordinate the work of this Section with the work of related specification 


sections including: 
 


Section 03 30 00 - Cast-in-Place Concrete 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 13 13 - Concrete Paving 
Section 32 31 13 - Chain Link Fencing & Gates 


 
1.03 Reference Standards: 
 


A. American Society for Testing and Materials (ASTM), most recent edition of 
referenced Materials, Testing, or Procedural Specification. 


 
1. ASTM C-1372 Specification for Segmental Retaining Wall Units. 
2. ASTM D-422 Particle Size Analysis. 
3. ASTM D-698 Laboratory Compaction Characteristics of Soil -Standard 


Effort. 
4. ASTM D-4318 Liquid Limit, Plastic Limit and Plasticity Index of Soils. 
5. ASTM D-4595 Tensile Properties of Geo-textiles - Wide Width Strip. 
6. ASTM D-5262 Unconfined Tension Creep Behavior of Geo-synthetics. 
7. ASTM D-3034 Polyvinyl Chloride Pipe (PVC). 
8. ASTM D-1248 Corrugated Plastic Pip. 


 
B. Geo-synthetic Research Institute (GRI): 


 
1. GRI-GG4 Determination of Long Tern Design Strength of Geo-grids. 
2. GRI-GG5 Determination of Geo-grid (soil) Pullout. 


 
C. National Concrete Masonry Association (NCMA): 
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1. NCMA SRWU-1 Test Method for Determining Connection Strength of 


SRW. 
2. NCMA SRWU-2 Test Method for Determining Shear Strength of SRW. 


 
D. City of Seattle Standard Specifications and Plans for Road, Bridge, and Municipal 


Construction, (most recent edition). 
 
1.04 Quality Assurance: 
 


A. Inspection Notice:  Notify the Engineer at least two (2) working days notice before 
inspection will be required.  Call the SPR Inspection Request Line @ (206) 684-
7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspections.  Inspection will be required immediately prior to any 
intended placement of concrete. 


 
B. The work shall be performed by, or under the direct supervision of, a Journey-level 


Mason. 
 


C. The Work shall not commence until the preparation of the sub-grade and base, 
performed under other Sections of the Specifications, has been approved by the 
Engineer as adequate to receive the Work of this Section. 


 
1.05 Pre-qualifications and Submittals: 
 


A. The Contractor shall submit written certification, prior to start of work, that the 
following requirements related to the installation of the specified Concrete Modular 
Units have been met: 


 
1. Have been successfully utilized on a minimum of three (3) similar projects, 


i.e., height, soil fill types, erection tolerances, etc. 
2. Have been successfully installed on a minimum of 10 thousand (10,000) 


square feet of retaining wall. 
 


B. The Contractor shall submit a list of three (3) previously constructed projects of 
similar size and magnitude by the wall installer where the specific retaining wall 
system has been constructed successfully.  Contact names and telephone numbers 
shall be listed for each project. 


 
C. The Engineer shall provide soil testing and quality assurance inspection during 


earthwork and wall construction operations.  The Engineer's quality assurance 
program does not relieve the contractor of responsibility for wall performance. 


 
1.06  Delivery, Storage and Handling: 
 


A. The Contractor shall check all materials upon delivery to assure that the proper type, 
grade, color, and certification have been received. 


 



mailto:parksconstruction.inspection@seattle.gov�
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B. The Contractor shall protect all materials from damage due to jobsite conditions and 
in accordance with manufacturer's recommendations. Damaged materials shall not be 
incorporated into the work. 


 
 
PART 2 - PRODUCTS 
 
2.01 Definitions: 
 


A. Concrete Modular Unit (CMU) - a concrete retaining wall element machine made 
from Portland cement, water, and aggregates. 


 
B. Structural Geo-grid - a structural element formed by a regular network of integrally 


connected tensile elements with apertures of sufficient size to allow interlocking with 
surrounding soil, rock, or earth and function primarily as reinforcement. 


 
C. Unit Drainage Fill - drainage aggregate which is placed within and immediately 


behind the modular concrete units. 
 


D. Reinforced Backfill - compacted soil which is placed within the reinforced soil 
volume as outlined on the plans. 


 
2.02 Concrete Modular Units: 
 


A. Concrete Modular Units shall conform to the following architectural 
requirements: 


 
1. Face color - standard manufacturer’s ' color’. 
2. Face finish - ‘finish’ concrete unit configuration.  (Other face finishes will 


not be allowed without written approval of the Engineer). 
3. Bond configuration - running with bonds nominally located at midpoint 


vertically adjacent units, in both straight and curved alignments. 
4. Exposed surfaces of units shall be free of chips, cracks or other imperfections 


when viewed from a distance of 10 feet under diffused lighting. 
 


B. Concrete Modular Unit materials shall conform to the requirements of ASTM C1372 
- Standard Specifications for Segmental Retaining Wall Units. 


 
C. Concrete Modular Units shall conform to the following structural and geometric 


requirements measured in accordance with appropriate references: 
 


1. Compressive strength = 3000 psi minimum; 
2. Absorption = 8 % maximum (6% in northern states) for standard weight 


aggregates; 
3. Dimensional tolerances = ± 1/8" from nominal unit dimensions not including 


rough split face, ±1/16" unit height - top and bottom planes; 
4. Unit size - 8" (H) x 18" (W) x 21.5” (D) minimum; 
5. Unit weight - 110 lbs/unit minimum for standard weight aggregates; 
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6. Inter-unit shear strength - 1500 plf minimum at 2 psi normal pressure; 
7. Geo-grid/unit peak connection strength - 1000 plf minimum at 2 psi normal 


force. 
 


D. Concrete Modular Units shall conform to the following constructability 
requirements: 


 
1. Vertical setback = 1/8"± per course (near vertical) or 1"+ per course per the 


design; 
2. Alignment and grid positioning mechanism - fiberglass pins, two per unit 


minimum; 
3. Maximum horizontal gap between erected units shall be - 1/2 inch. 


 
E. Recommended Manufacturers: 


 
1. Keystone Retaining Wall Systems, Inc.:  Minneapolis, MN, Ph. (800) 747-


8971, and distributed locally by:  Keystone Pacific Northwest, 12655 SW 
Center St. - Suite #310, Beaverton, OR 97005, Ph. 800-733-7470. 


2. VERSA-LOK - Retaining Wall Systems:  6348 Hwy. 36 - Suite 1, Oakdale, 
MN, 55128, Ph 800-770-4525. www.versa-lok.com  


3. Mutual Materials:  605-119th Ave NE, PO Box 2009, Bellevue, WA 98005, 
Ph. 425-452-2300. 


4. Or, approved equal. 
 
2.03 Shear Connectors: 
 


A. Shear connectors shall be 1/2 inch diameter thermoset isopthalic polyester resin-
pultruded fiberglass reinforcement rods or equivalent to provide connection between 
vertically and horizontally adjacent units. Strength of shear connectors between 
vertical adjacent units shall be applicable over a design temperature of 10 degrees F 
to + 100 degrees F. 


 
B. Shear connectors shall be capable of holding the geo-grid in the proper design 


position during grid pre-tensioning and backfilling. 
 
2.04 Base Leveling Pad Material: 
 


1. Top Lift:  Mineral Aggregate shall be Type 1 (typically 5/8” minus crushed rock). 
2. Bottom Lift:  Mineral Aggregate shall be Type 2 (typically, 1-1/4” crushed rock) 


 
2.05 Unit Drainage Fill: 
 


A. Unit drainage fill shall consist of Type 5 (typically 1" washed gravel) meeting the 
following gradation tested in accordance with ASTM D-422: 


 
Sieve Size Percent Passing 


1 inch 100 
3/4 inch 80-100 



http://www.versa-lok.com/�
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3/8 inch 10-40 
No. 4 0-4 


No. 200 0-0.05 
 


B. One cubic foot, minimum, of drainage fill shall be used for each square foot of wall 
face.  Drainage fill shall be placed within cores of, between, and behind units to meet 
this requirement. 


 
2.06  Reinforced Backfill: 
 


A. Reinforced backfill shall be free of debris and meet the following gradation tested in 
accordance with ASTM D-422-Type 15 (modified): 


 
Sieve Size Percent Passing 


¾ inch 100-75 
¼ inch 20-75 
No. 200 0-20 


 
Plasticity Index (PI) <15 and Liquid Limit <40 per ASTM D-4318. 


 
B. The maximum aggregate size shall be limited to 3/4 inch unless field tests have been 


performed to evaluate potential strength reductions to the geo-grid design due to 
damage during construction. 


 
C. Material can be site excavated soils where the above requirements can be met. 


Unsuitable soils for backfill (high plastic clays or organic soils) shall not be used in 
the backfill or in the reinforced soil mass. 


 
D. Contractor shall submit reinforced fill sample and laboratory test results to the 


Architect/Engineer for approval prior to the use of any proposed reinforced fill 
material. 


 
2.07 Geo-grid Soil Reinforcement: 
 


A. Geo-synthetic reinforcement shall consist of geo-grids manufactured specifically for 
soil reinforcement applications and shall be manufactured from high tenacity 
polyester yarn or high density polyethylene.  Polyester geo-grid shall be knitted from 
high tenacity polyester filament yarn with a molecular weight exceeding 25,000 
Meg/m and a carboxyl end group values less than 30.  Polyester geo-grid shall be 
coated with an impregnated PVC coating that resists peeling, cracking, and stripping. 


 
B. Long Term Allowable Tensile Design Load, Ta:  Ta of the geo-grid material shall be 


determined as follows: 
Ta = Tult / (RFcr*RFd*RFid*FS) 
Ta shall be evaluated based on a 75 year design life. 


 
1. Tult, Short Term Ultimate Tensile Strength: 
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Tult is based on the minimum average roll values (MARV). 
2. RFcr, Reduction Factor for Long Term Tension Creep: 


RFcr shall be determined from 10,000 hour creep testing performed in 
accordance with ASTM D5262. Reduction value = 1.60 minimum. 


3. RFd, Reduction Factor for Durability: 
RFd shall be determined from polymer specific durability testing covering 
the range of expected soil environments. RFd = 1.10 minimum. 


4. RFid, Reduction Factor for Installation Damage: 
RFid shall be determined from product specific construction damage testing 
performed in accordance with GRI-GG4. Test results shall be provided for 
each product to be used with project specific or more severe soil type. RFid = 
1.10 minimum. 


5. FS, Overall Design Factor of Safety: 
FS shall be 1.5 unless otherwise noted for the maximum allowable working 
stress calculation. 


 
C. The maximum design tensile load of the geo-grid shall not exceed the laboratory 


tested ultimate strength of the geo-grid/facing unit connection as limited by the 
"Hinge Height" divided by a factor of safety of 1.5.  The connection strength testing 
and computation procedures shall be in accordance with NCMA SRWU-1 Test 
Method for Determining Connection Strength of SRW. 


 
D. Soil Interaction Coefficient, Ci:  Ci values shall be determined per GRI:  GG5 at a 


maximum 0.75 inch displacement. 
 


D. Manufacturing Quality Control:  The geo-grid manufacturer shall have a 
manufacturing quality control program that includes QC testing by an independent 
laboratory.  The QC testing shall include: 


 
1. Tensile Strength Testing 
2. Melt Flow Index (HDPE) 
3. Molecular Weight (Polyester) 


 
 
PART 3 - EXECUTION 
 
3.01 Inspection:  Do not commence the Work of this Section until preparation of the sub-grade, 


wall base, and any utility connections through the designed alignment of the wall have been 
completed and approved by Engineer.  Report to the Engineer any physical conflicts 
between the Work of other trades and the construction of Modular Retaining Walls for 
resolution prior to commencing. 


 
3.02 Layout Control:  Coordinate vertical and horizontal control of the layout with control 


established per the requirements of other trades.  Provide string-lines establishing alignment 
and level of each successive course.  Provide a temporary fabricated or permanent 
manufactured jig to maintain design batter.  Report conflicts to the Engineer for resolution 
prior to proceeding.  Re-establish Layout Control and/or revise Layout as directed by the 
Engineer. 
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3.03 Excavation: 
 


A. The Contractor shall excavate to the lines and grades shown on the construction 
drawings.  The Engineer shall inspect the excavation and approve prior to placement 
of leveling material or fill soils.  Proof roll foundation area as directed to determine 
if remedial work is required. 


 
B. Over-excavation and replacement of unsuitable foundation soils and replacement 


with approved compacted fill will be compensated as agreed upon with the Owner. 
 
3.04  Base Leveling Pad: 
 


A. Leveling pad material shall be placed to the lines and grades shown on the 
construction drawings, to a minimum thickness of 6 inches and extend laterally a 
minimum of 6" in front and behind the modular wall unit. 


 
1. Place bottom lift aggregates in 6 inch lifts to attain a total depth shown on the 


Drawings.  Compact each lift as noted below. 
2. Place top lift aggregates in 6 inch lift to attain a total depth shown on the 


Drawings.  Compact each lift as noted below. 
 


B. Soil leveling pad materials shall be compacted to a minimum of 95 % Standard 
Proctor density per ASTM D-698. 


 
C. Leveling pad shall be prepared to insure full contact to the base surface of the 


concrete units. 
 
3.05  Modular Unit Installation: 
 


A. First course of units shall be placed on the leveling pad at the appropriate line and 
grade.  Alignment and level shall be checked in all directions and insure that all units 
are in full contact with the base and properly seated. 


 
B. Place the front of the Units side-by-side.  Do not leave gaps between adjacent units. 


Layout of corners and curves shall be in accordance with manufacturer's 
recommendations. 


 
C. Install shear/connecting devices per manufacturer's recommendations. 


 
D. Place and compact drainage fill within and behind wall units.  Place and compact 


backfill soil behind drainage fill. Follow wall erection and drainage fill closely with 
structure backfill. 


 
E. Maximum stacked vertical height of wall units, prior to unit drainage fill and backfill 


placement and compaction, shall not exceed two courses. 
 
3.06  Structural Geo-grid Installation: 
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A. Geo-grid shall be oriented with the highest strength axis perpendicular to the wall 


alignment. 
 


B. Geo-grid reinforcement shall be placed at the strengths, lengths, and elevations 
shown on the construction design drawings or as directed by the Engineer. 


 
C. The geo-grid shall be laid horizontally on compacted backfill and attached to the 


modular wall units.  Place the next course of modular concrete units over the geo-
grid.  The geo-grid shall be pulled taut, and anchored prior to backfill placement on 
the geo-grid. 


 
D. Geo-grid reinforcements shall be continuous throughout their embedment lengths 


and placed side-by-side to provide 100% coverage at each level.  Spliced 
connections between shorter pieces of geo-grid or gaps between adjacent pieces of 
geo-grid are not permitted. 


 
3.07 Reinforced Backfill Placement: 
 


A. Reinforced backfill shall be placed, spread, and compacted in such a manner that 
minimizes the development of slack in the geo-grid and installation damage. 


 
B. Reinforced backfill shall be placed and compacted in lifts not to exceed 6 inches 


where hand compaction is used, or 8 - 10 inches where heavy compaction equipment 
is used.  Lift thickness shall be decreased to achieve the required density as required. 


 
C. Reinforced backfill shall be compacted to 95% of the maximum density as 


determined by ASTM D698.  The moisture content of the backfill material prior to 
and during compaction shall be uniformly distributed throughout each layer and shall 
be dry of optimum, + 0%, - 3%. 


 
D. Only lightweight hand-operated equipment shall be allowed within 3 feet from the 


tail of the modular concrete unit. 
 


E. Tracked construction equipment shall not be operated directly upon the geo-grid 
reinforcement.  A minimum fill thickness of 6 inches is required prior to operation of 
tracked vehicles over the geo-grid.  Tracked vehicle turning should be kept to a 
minimum to prevent tracks from displacing the fill and damaging the geo-grid. 


 
F. Rubber tired equipment may pass over geo-grid reinforcement at slow speeds, less 


than 10 MPH. Sudden braking and sharp turning shall be avoided. 
 


G. At the end of each day's operation, the Contractor shall slope the last lift of 
reinforced backfill away from the wall units to direct runoff away from wall face.  
The Contractor shall not allow surface runoff from adjacent areas to enter the wall 
construction site.  Use plastic sheeting as required to protect the Work. 


 
3.08 Wall Ends: 
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A. Terminal End at Grade:  When wall angles downward and “dies into grade”, provide 


a minimum of two courses below grade.  The terminal units of the top course shall be 
a whole unit, or half units, cut to size. 


 
3.09 Handrail/Fence Post Installation: 
 


A. Fence posts shall be placed on 6’-0” centers to correspond to voids in the modular 
retaining wall units.  Place posts in front voids of full units and between units in 
alternating courses.  Do not allow backfill material to collect in the void spaces of 
the units into which the posts will be placed. 


 
B. Fill all voids spaces and spaces between voids in alternating courses containing posts 


with non-shrink grout.  All posts shall be plumb and in alignment as shown on the 
Drawings.  Protect handrail/fence posts from damage during placement. 


 
C. Refer to Section 32 31 13 - Chain Link Fencing & Gates, for additional information 


about fence posts. 
 
3.10 Coping Installation: 
 


A. Coping to be cast in place Portland Cement Concrete (see Division 3).  Coping shall 
be crowned slightly for positive drainage and finished with a light broom finish. 


 
3.11 As-built Construction Tolerances: 
 


A. Vertical alignment:  ± 1.5" over any 10' distance. 
 


B. Wall Batter:  within 2 degrees of design batter. 
 


C. Horizontal alignment:  ± 1.5" over any 10' distance. 
Corners, bends, curves:  ± 1 ft to theoretical location. 


 
D. Maximum horizontal gap between erected units shall be 1/2 inch. 


 
3.12  Field Quality Control: 
 


A. The Engineer shall engage inspection and testing services, including independent 
laboratories, to provide quality assurance and testing services during construction.  
This does not relieve the Contractor from securing the necessary construction control 
testing during construction. 


 
B. Testing and inspections services shall only be performed by qualified and 


experienced Technicians and Engineers. 
 


C. As a minimum, quality assurance testing should include foundation soil inspection, 
soil and backfill testing, verification of design parameters, and observation of 
construction for general compliance with design drawings and specifications. 
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3.13 Cleaning:  Leave premises clean and free of residue from work in this section, including 


trash, materials containers, mason line and CMU or grout. 
 
 
 


END OF SECTION 





		PART 1 - GENERAL

		1.01 Description:

		A. Work shall consist of furnishing and construction of a Dry-Set Concrete Modular Unit retaining wall system in accordance with these specifications and in reasonably close conformity with the lines, grades, design, and dimensions shown on the plans.

		B. Work includes preparing foundation soil, furnishing and installing leveling pad, unit drainage fill and backfill to the lines and grades shown on the construction drawings.

		C. Work includes furnishing and installing geo-grid soil reinforcement of the type, size, location, and lengths designated on the construction drawings.

		1.03 Reference Standards:

		1.04 Quality Assurance:

		1.05 Pre-qualifications and Submittals:

		2.01 Definitions:

		A. Concrete Modular Unit (CMU) - a concrete retaining wall element machine made from Portland cement, water, and aggregates.

		B. Structural Geo-grid - a structural element formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock, or earth and function primarily as reinforcement.

		C. Unit Drainage Fill - drainage aggregate which is placed within and immediately behind the modular concrete units.

		D. Reinforced Backfill - compacted soil which is placed within the reinforced soil volume as outlined on the plans.

		2.02 Concrete Modular Units:

		A. Concrete Modular Units shall conform to the following architectural requirements:

		1. Face color - standard manufacturer’s ' color’.

		2. Face finish - ‘finish’ concrete unit configuration.  (Other face finishes will not be allowed without written approval of the Engineer).

		3. Bond configuration - running with bonds nominally located at midpoint vertically adjacent units, in both straight and curved alignments.

		4. Exposed surfaces of units shall be free of chips, cracks or other imperfections when viewed from a distance of 10 feet under diffused lighting.

		B. Concrete Modular Unit materials shall conform to the requirements of ASTM C1372 - Standard Specifications for Segmental Retaining Wall Units.

		C. Concrete Modular Units shall conform to the following structural and geometric requirements measured in accordance with appropriate references:

		1. Compressive strength = 3000 psi minimum;

		2. Absorption = 8 % maximum (6% in northern states) for standard weight aggregates;

		3. Dimensional tolerances = ± 1/8" from nominal unit dimensions not including rough split face, ±1/16" unit height - top and bottom planes;

		4. Unit size - 8" (H) x 18" (W) x 21.5” (D) minimum;

		5. Unit weight - 110 lbs/unit minimum for standard weight aggregates;

		6. Inter-unit shear strength - 1500 plf minimum at 2 psi normal pressure;

		7. Geo-grid/unit peak connection strength - 1000 plf minimum at 2 psi normal force.

		D. Concrete Modular Units shall conform to the following constructability requirements:

		1. Vertical setback = 1/8"± per course (near vertical) or 1"+ per course per the design;

		2. Alignment and grid positioning mechanism - fiberglass pins, two per unit minimum;

		3. Maximum horizontal gap between erected units shall be - 1/2 inch.

		E. Recommended Manufacturers:

		1. Keystone Retaining Wall Systems, Inc.:  Minneapolis, MN, Ph. (800) 747-8971, and distributed locally by:  Keystone Pacific Northwest, 12655 SW Center St. - Suite #310, Beaverton, OR 97005, Ph. 800-733-7470.

		2. VERSA-LOK - Retaining Wall Systems:  6348 Hwy. 36 - Suite 1, Oakdale, MN, 55128, Ph 800-770-4525. www.versa-lok.com

		3. Mutual Materials:  605-119th Ave NE, PO Box 2009, Bellevue, WA 98005, Ph. 425-452-2300.

		4. Or, approved equal.

		2.03 Shear Connectors:

		A. Shear connectors shall be 1/2 inch diameter thermoset isopthalic polyester resin-pultruded fiberglass reinforcement rods or equivalent to provide connection between vertically and horizontally adjacent units. Strength of shear connectors between ve...

		B. Shear connectors shall be capable of holding the geo-grid in the proper design position during grid pre-tensioning and backfilling.

		2.04 Base Leveling Pad Material:

		2.05 Unit Drainage Fill:

		A. Unit drainage fill shall consist of Type 5 (typically 1" washed gravel) meeting the following gradation tested in accordance with ASTM D-422:

		B. One cubic foot, minimum, of drainage fill shall be used for each square foot of wall face.  Drainage fill shall be placed within cores of, between, and behind units to meet this requirement.

		2.06  Reinforced Backfill:

		A. Reinforced backfill shall be free of debris and meet the following gradation tested in accordance with ASTM D-422-Type 15 (modified):

		Plasticity Index (PI) <15 and Liquid Limit <40 per ASTM D-4318.

		B. The maximum aggregate size shall be limited to 3/4 inch unless field tests have been performed to evaluate potential strength reductions to the geo-grid design due to damage during construction.

		C. Material can be site excavated soils where the above requirements can be met. Unsuitable soils for backfill (high plastic clays or organic soils) shall not be used in the backfill or in the reinforced soil mass.

		D. Contractor shall submit reinforced fill sample and laboratory test results to the Architect/Engineer for approval prior to the use of any proposed reinforced fill material.

		2.07 Geo-grid Soil Reinforcement:

		A. Geo-synthetic reinforcement shall consist of geo-grids manufactured specifically for soil reinforcement applications and shall be manufactured from high tenacity polyester yarn or high density polyethylene.  Polyester geo-grid shall be knitted from...

		B. Long Term Allowable Tensile Design Load, Ta:  Ta of the geo-grid material shall be determined as follows:

		Ta = Tult / (RFcr*RFd*RFid*FS)

		Ta shall be evaluated based on a 75 year design life.

		1. Tult, Short Term Ultimate Tensile Strength:

		Tult is based on the minimum average roll values (MARV).

		2. RFcr, Reduction Factor for Long Term Tension Creep:

		RFcr shall be determined from 10,000 hour creep testing performed in accordance with ASTM D5262. Reduction value = 1.60 minimum.

		3. RFd, Reduction Factor for Durability:

		RFd shall be determined from polymer specific durability testing covering the range of expected soil environments. RFd = 1.10 minimum.

		4. RFid, Reduction Factor for Installation Damage:

		RFid shall be determined from product specific construction damage testing performed in accordance with GRI-GG4. Test results shall be provided for each product to be used with project specific or more severe soil type. RFid = 1.10 minimum.

		5. FS, Overall Design Factor of Safety:

		FS shall be 1.5 unless otherwise noted for the maximum allowable working stress calculation.

		C. The maximum design tensile load of the geo-grid shall not exceed the laboratory tested ultimate strength of the geo-grid/facing unit connection as limited by the "Hinge Height" divided by a factor of safety of 1.5.  The connection strength testing ...

		D. Soil Interaction Coefficient, Ci:  Ci values shall be determined per GRI:  GG5 at a maximum 0.75 inch displacement.

		D. Manufacturing Quality Control:  The geo-grid manufacturer shall have a manufacturing quality control program that includes QC testing by an independent laboratory.  The QC testing shall include:

		1. Tensile Strength Testing

		2. Melt Flow Index (HDPE)

		3. Molecular Weight (Polyester)

		3.01 Inspection:  Do not commence the Work of this Section until preparation of the sub-grade, wall base, and any utility connections through the designed alignment of the wall have been completed and approved by Engineer.  Report to the Engineer any ...

		3.02 Layout Control:  Coordinate vertical and horizontal control of the layout with control established per the requirements of other trades.  Provide string-lines establishing alignment and level of each successive course.  Provide a temporary fabric...

		3.13 Cleaning:  Leave premises clean and free of residue from work in this section, including trash, materials containers, mason line and CMU or grout.

		END OF SECTION
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


granite dimension stone paving (granite paving) work indicated on drawings and/or 
specifications.  The items of work to be performed shall include but are not necessarily 
limited to the following: sub-grade preparation, base material, granite paving, and edging. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail. 


 
A. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction 


(most recent edition). 
 


B. National Building Granite Quarries Association, Inc. (NBGQA) 
 


C. American Society for Testing and Materials (ASTM C-615) 
 
1.04 Submittals:  The Contractor shall submit to the Engineer materials containing the following 


information. 
 


A. Submit complete data on quarry facilities for each stone type and on fabrication 
facilities for stonework.  Include information of location, production capabilities, and 
the nature and character of each stone selected. 


 
B. Stone Material Properties Data:  Material properties data for each stone material type 


shall be submitted by the stone suppliers and certified as representative of the 
properties of stone material to be supplied for the Project.  Include references to 
appropriate ASTM tests as conducted by a certified testing laboratory. 


 
C. Procedures to be used in the construction under this Section with regard to the 


division of labor and the responsibilities of the Contractor and all sub-contractors 
involved. 


 
D. Submit samples of granite pavers to be used 


 
E. Submit information data and manufacturer’s installation specification for edge 


restraint. 
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F. Qualification data for firms and persons specified in 1.05 “Quality Assurance” 


paragraph to demonstrate their capabilities and experience.  Include list of completed 
projects with project names, addresses, names of landscape architects and Owners. 


 
G. Shop Drawings: 


 
1. Submit complete Cutting and Setting Drawings showing sizes, shapes, 


thickness, jointing, connection with other work, and dimensions. 
2. Setting Drawings shall show relationship to adjoining construction and shall 


indicate the location of each stone unit.  Show location layouts and patterns 
coordinated with design drawing and related survey control points and 
dimensions.  Establish and verify dimensions with concrete work of curb, 
concrete walk and entry gate. 


3. The Field Samples/Mock-ups must be approved by Engineer before actual 
stone work may proceed.  If necessary, remove and reconstruct Field 
Sample/Mock-ups until approved.  Approved sample mockups shall serve as 
standard of acceptance for stonework. 


 
1.05 Quality Assurance: 
 


A. Installer Qualifications:  An experienced installer who has successfully completed 
granite paver installation similar in material, design, and intent to that indicated for 
Project. 


 
B. Single Source Responsibility:  Obtain each color, type, and variety of granite pavers 


from a single source.  Materials shall be available and be consistent in quality, 
appearance and physical properties without delaying progress of Work. 


 
C. Prior to commencing the work of this Section, verify the accuracy of layout and 


grading. Verify that all sub-grade and base course aggregate conditions are as 
specified.  Notify the Engineer of any discrepancies and coordinate the correction of 
those discrepancies with other trades as necessary. 


 
D. The stone work requirements shown by design details are intended to establish basic 


dimensions of units or modules, minimum stone thickness, and profiles.  Within 
these limitations, the Contractor is responsible for the modifications of and additions 
to, the details as may be required to fulfill the performance requirements.  Maintain 
the visual design concept as shown, including sizes, profiles and paving pattern. 


 
1.06 Delivery, Storage and Handling: 
 


A. Protect, store, and handle stone materials as recommended by stonework fabricator 
in addition to requirements specified herein. 


 
B. Properly crate and band stone units for shipment and receiving at job site.  Crating of 


stone and packaging of accessory item shall be respective and related to the job 
conditions for installation. 
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C. Handle each stone material on wood skids or pallets, covered with non-staining, 


waterproof membrane.  Place and stack skids and stone to distribute weight evenly 
and to prevent breakage or cracking of stone.  Protect stored stone from detrimental 
weather conditions with circulate around stone during extended periods of storage. 


 
D. Protect stone and aggregate during storage and construction from weather, moisture, 


and contamination with earth and other foreign materials. 
 
 
PART 2 - PRODUCTS 
 
2.01 Granite Dimension Stone Pavers: 
 


A. Stone shall be cut to sizes, shapes, dimensions, and details shown on the drawings.  
Granite 2” split edge pavers by Marenakos Rock Center or approved equal.  Address:  
30250 S.E. High Point Way, Preston, WA 98050.  Phone (425)-392-3313, or 
approved equal.  Shape and style shall be: 2” thermal top, split edge, sawn bottom. 


17-1/2”x11-1/2” 
17-1/2”x17-1/2” 
17-1/2”x23-1/2” 
17-1/2”x35-1/2” 
35-1/2”x35-1/2” 


 
B. Exposed surfaces and edges of stone units shall be free from cracks, broken corners, 


chipped edges, scratches, or other defects affecting appearance.  No patching or 
hiding of defects will be permitted. 


 
C. Thickness:  Provide stone of the thickness specified or otherwise shown as a 


minimum.  Maximum variations in thickness from that shown not to exceed 1/8”. 
 
2.02 Aggregates: 
 


A. Base Aggregate:  Type 1 Mineral Aggregate (5/8" minus crushed rock).per Section 
32 11 23 - Mineral Aggregates or per City of Seattle Standard Specifications (most 
recent edition). 


 
B. Sand for Leveling Course:  Fine, sharp, washed concrete sand, free of foreign 


material, conforming to ASTM C 33.  Under no circumstances should masonry 
mortar sand limestone screenings or stone dust be used as a leveling course. 


 
D. Sand for Joints: ASTM C 144 except use aggregate graded with 100 percent passing 


the No. 8 sieve and 95 percent passing the No. 16 sieve. 
 
2.03 Edge Restraint Material: 
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Plastic Edge Restraint with metal pin by Laurel Block Corporation or approved equal.  
Address: 5800 Sandy Spring Road, Laurel, MD 20707.  Phone: 301-725-3131, or 
approved equal. 


 
 
PART 3 - EXECUTION 
 
3.01 Examination:  The Contractor shall examine surfaces indicated to receive paving for 


compliance with requirements for tolerances and other conditions affecting performance of 
stone pavers.  Do not proceed with installation until unsatisfactory conditions have been 
corrected.  Prior to excavation, the area to receive stone pavers shall be staked and grade 
elevation established to ensure proper grades. 


 
3.02 Preparation of Sub-grade: 
 


A. The area should be inspected immediately following excavation, to be sure that no 
unacceptable sub-base materials are present.  Remove all organic materials, roots, 
oversize rocks or debris that remains in the soil.  Wet areas must be drained or 
stabilized with crushed rock. 


 
B. Proof roll prepared sub-grade surface to check for unstable areas and areas requiring 


additional compaction.  Do not proceed with installation until deficient sub-grades 
have been corrected and are ready to receive sub-base for stone pavers.  Compact the 
sub-grade to at least 95 percent density per ASTM D 1557. 


 
3.03 Base Aggregate Placement:  Place graded aggregate for base over compacted sub-grade.  


Provide compacted thickness of base material as indicated on the Drawings.  Compact the 
base to at least 100 percent density per ASTM D 1557. 


 
3.04 Edge Restraint Installation:  Install edge restraint edging material per manufacturer’s 


recommendations and per the plans and details. 
 
3.05 Sand Leveling Course Placement:  Place sand for leveling course over compacted base 


material to a depth of 1 inch to 1-1/4 inch, taking care that the moisture content remains 
constant and the density is loose and constant until concrete pavers are set and compacted.  
Do not use frozen or saturated sand for leveling.  Do not use sand to fill in irregularities in 
the base material; base material must be added and compacted.  Screed the sand with a 
straight, true strike board.  Once sand has been screed, it should not be disturbed. 


 
3.06 Granite Dimension Stone Paver Installation: 
 


A. Place pavers in pattern as shown on the plans.  Place pavers hand tight, being careful 
not to disturb the leveling course. The joints between pavers should be 
approximately 1/2 inch.  Stagger joints as shown on drawings. 


 
B. Once an area is installed, vibrate the pavers into the sand with a Vibratory Plate 


Compactor capable of a 3,500 to 5,000 pound compaction force.  Perform at least 3 
passes across paving with the vibrator.  Vibrate under the following conditions: 
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1. After edge pavers are installed and there is a completed surface or before 


surface is exposed to rain. 
2. Before ending each day’s work, fully compact installed granite pavers within 


3 feet of the laying face.  Cover the open layers with nonstaining plastic 
sheets overlapped 4 feet on each side of laying face to protect it from rain. 


 
C. Spread dry sand over granite pavers and fill joints immediately after vibration.  


Brush or sweep sand over the pavers repeatedly until all joints are full.  Vibrate sand 
into joints and then remove excess sand.  Do not vibrate within 3 feet of an 
unrestrained edge.  All work within 3 feet of the laying face must be sand filled and 
vibrated at the end of each day of work. 


 
D. Final Surfacing: The final surface elevations shall not deviate more than 3/8 inch 


under a 10 feet long straight edge.  The top surface of the pavers shall be 1/8 to 1/4 
inch above the final elevations to compensate for possible minor settling. 


 
E. The Contractor shall repeat joint filling process 30 days after completion of paving. 


 
3.08 Clean-up and Repair: 
 


A. Repair and replace defective unit pavers which are loose, chipped, broken, stained, 
or otherwise damaged, or as directed by Engineer.  Provide new units to match 
adjoining units and install in the same manner as original units, with same joint 
treatment to eliminate evidence of replacement.  Unfilled or defective joints shall be 
properly repaired. 


 
B. Protect paving from damage until Physical Completion.  Exclude traffic from 


pavement for at least fourteen (14) days after placement.  When construction traffic 
is permitted, maintain paving as clean as possible by removing surface stains and 
spillage of materials as they occur. 


 
C. After completion of any repair work, clean exposed surfaces of all stone units 


installed with clean water and stiff fiber brushes until all dirt, stains, efflorescence, 
mortar, and other defacements are removed.  Use cleaner and procedures 
recommended by stone quarry and stone fabricator.  Do not use wire brushes, metal 
scrapers or acids.  Protect adjacent surfaces from damage during cleaning operations. 


 
 
 END OF SECTION  
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  This 
specification section also needs to be edited and modified to reflect the specific design layout chosen 
for your project (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Construct the entire Ballfield Infield using specified and approved pre-mixed, 


imported infield (sand/clay) soil mix with added conditioner.  Spread and compact 4” of specified 
base sand, then spread and compact 4” depth of infield mix.  Provide and install Pitcher’s Mound, 
Batter’s/ Catcher’s boxes, Home Plate, Pitcher’s Rubber, Bases and Associated Anchors. 


 
1.02 Quality Assurance: 
 


A. All construction shall be in accordance with the City of Seattle Standard Specifications and 
Plans (most recent edition) and all other pertinent Seattle Parks & Recreation (SPR) 
Standard Specifications and Details. 


 
B. Manufacturer's Specifications:  Adhere to manufacturer's instructions for product handling, 


assembly, installation, and maintenance. 
 
1.03 Submittals:  For each Product Specified, submit the following for approval prior to delivery: 
 


A. Manufacturer's product data. 
 


B. Manufacturer's installation instructions. 
 
1.04 Related Sections 
 


Section 11 68 33 - Athletic Field Equipment 
Section 31 00 00 - Earthwork 
Section 32 31 13.33 - Chain Link Backstops & Gates 
Section 32 80 00 - Irrigation Systems 


 
1.05 Project Conditions:  Underground utilities and site elements:  Locate all underground utilities and 


site elements prior to digging.  Take care to neither disturb nor damage any existing above 
ground or underground utilities or site elements. 


 
 
PART 2 - PRODUCTS 
 
2.01 Infield Materials: 
 


A. The Base Sand Mix shall meet or exceed the following requirements: 
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1. Base Sand:  Base Sand shall be composed of no less than 99.7% mineral 
aggregates by dry weight (as measured by organic burn test) meeting the following 
particle analysis gradation: 


Screen Size  % Passing 
¼”   100 
#4  90-100 


#10  80-90 
#20  60-80 
#30  40-60 
#60   <10 


#100    <5 
#200    <2 


 
2. Base Sand shall be compacted to 90% of maximum dry density as measured by the 


Modified Proctor test (ASTM D1557) shall exhibit an infiltration rate of a minimum 
of 9 inches per hour. 


 
B. The Infield Clay/Sand Soil Mix:  The Sand/Silt/Clay Infield Soil Mix and the conditioner 


shall be blended mechanically to a homogeneous state in an approximately, 60% sand, 
20% silt, and 20% clay mixture and shall meet or exceed the following requirements: 


 
Size Sieve  Percent Passing 
  No. 4            100% 
  No. 20         85-100 
  No. 50          50-85 
 No. 100          30-50 
 No. 200          20-30 
 No. 270          15-20 


1. Sodium Adsorption Ratio (SAR) shall be less than 6.0. 
2. The Saturation Extract concentration for Boron shall be less than 1.0 
3. The infield soil shall have a pH range of from 5.5 to 7.5. 
4. Minimal weed seed shall be present based on germination testing of a representative 


sample. 
5. Non-soil components shall be less than 1% by volume. 


 
C. The Contractor shall submit soil analysis results from soils testing laboratory to the 


Engineer.  Indicate source and obtain the Engineer's approval before hauling to site (an 
analysis test of a 5 pound bag sample is required). 


 
2.02 The Infield Soil Conditioner:  Conditioner shall be as manufactured for the purpose of conditioning 


baseball and softball infields and is composed of inorganic materials especially manufactured for 
this purpose.  It is available as AXIS “Play Ball” Advanced Formula Infield Soil Conditioner, as 
manufactured by AGRO-TECH 2000, Inc., or approved equal. 


 
2.03 The Pitcher’s Mound:  Mound Mix shall be pre-mixed and processed to approximately 50% clay or 


higher mixture.  The clay soil shall be free of rocks and debris.  Build the entire mound with this 
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clay mixture.  Landing area and table area:  Excavate the landing area and the table of the pitcher’s 
mound and install TURFACE MOUNDMASTER® Blocks or Professional Mound Clay®, or 
approved equal, per the manufacturer’s specifications. 


 
2.04 The Batter’s Boxes and Catcher’s Box:  The batter’s and catcher’s boxes shall be constructed with 


high quality clay such as MOUNDMASTER® blocks or Professional Mound Clay® from 
PROFILE Products, or approved equal.  MOUNDMASTER® blocks should be installed one layer 
deep and the Professional Mound Clay® should be installed to a depth of 4” to 6”, per 
manufacturer’s specifications. 


 
2.05 Home Plate, Bases, Pitcher’s Rubbers and Anchors: 
 


A. Home Plate, Bases, Pitcher’s Rubbers and Anchors shall be one of the following choices: 
 


1. Home plates shall be Schutt Universal Home Plate #12807300, all rubber, 
complete with removable stanchions, female ground anchors, and rubber plugs, or 
approved equal.  Provide (1) home plate and (1) additional spare home plate for 
each field. 


2. Bases (break-a-way) shall be Bolco Major League #175-MLB, one piece, all 
rubber construction with universal stanchion, or approved equal.  Base 
Anchors shall be Bolco #227-FAS, or approved equal.  Provide one (1) base and 
anchor for each base location. 


(or) 
2. Bases (non-break-a-way) shall be Hollywood Pro Impact/Compression Pro, one 


piece, all rubber construction with universal stanchion, or approved equal.  
Base Anchors shall be Hollywood CH Standard-duty (1-1/2”), or approved 
equal.  Provide one (1) base and anchor for each base location. 


3. Pitcher’s Rubbers shall be 24”x6” Hollywood Removable Rubber, dual stanchion, 
or approved equal.  Provide (1) rubber and (1) additional spare rubber for each 
field. 


4. Ground Anchors and Plugs shall be provided for each base and pitcher’s rubber 
location.  Note: Baseball/Softball fields may have multiple layouts on each field 
as follows: 
a. Baseball/softball field base layouts may be located at 60’, 65’, 70’ or 90’, 


see Layout Plans. 
b. Pitcher’s rubber layouts may be located at 44’, 46’, 48’ or 60’-6” from 


home plate, see Layout Plans. 
 
PART 3 - EXECUTION 
 
3.01 Preparation of Infield:  Remove existing infield soil and base materials to a total depth of 8”.  


Load, haul and dispose of existing materials in an approved manner. 
 
3.02 Placement of Base Sand Mix and Infield Soil Mix: 
 


A. Place a minimum 4" of base sand mix and 4” of infield soil mix in individual lifts over the 
entire infield area.  Compact the entire infield area to 90% density by mechanically dragging 
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and rolling, as required.  The infield shall be graded slightly following the established 
grades of the entire ballfield area, or as shown on the grading plan, to allow drainage off of 
the infield surface. 


 
B. Meet existing surfaces and grades of the surrounding areas.  The finished infield surface 


shall be true to the existing grades or grades as shown on the plans with no bumps, ridges, 
potholes, or gullies.  Match grades flush with the top of the concrete mow strips and slabs 
located under backstops, wing fences and dugouts if they exist. 


 
3.03 On-site mixing of Infield Soil Mix and Soil Conditioner shall be amended at a rate of 10% (by 


volume) of the soil conditioner to infield soil.  Evenly spread over the entire infield area a total of 5 
tons of the soil conditioner, per manufacturer’s recommendations.  Evenly till the soil conditioner 
into the top 3” of infield soil.  Roll and drag the entire infield area per manufacturer’s 
recommendations.   


 
3.04 Install pitcher’s rubber, base anchors and home plate area per manufacturer’s recommendations and 


industry and SPR standards.  Exact locations for home plate, bases and pitcher’s rubber shall be as 
directed by the Engineer in the field.  The Engineer shall also give direction in the field for the 
construction of the pitcher’s mound and batter’s box areas. 


 
3.05 Cleanup:  Remove all metal, wood, and concrete debris, protective wrappings and coverings, and 


shipping materials from the project site.  Remove all residues, repair all stains, scuffs, abrasions, 
and marks from the finished product prior to requesting inspection. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete the 


installation of Plastic Reinforced Turf Paving Units as indicated on the Contract Drawings. 
 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 91 13 - Soil Preparation 
Section 32 92 19.16- Hydroseeding 
Section 32 92 19.19 - Handseeding 
Section 32 92 23 - Sodding 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail.  Other references are as follows 


 
A. The City of Seattle Standard Plans and Specifications for Road, Bridge and 


Municipal Construction (most recent edition). 
 
1.04 Submittals:  The Contractor shall submit to the Engineer materials containing the following 


information: 
 


A. Procedures to be used in the construction of the work of this Section with regard to 
the division of labor and the responsibilities of the Contractor and all sub-contractors 
involved. 


 
B. Furnish samples of sub-base aggregate, geo-textile, structural soil mix, turf 


reinforcement units and infill soil mix to be used.  A minimum 5lb. bag of each 
material, one sample turf reinforcement unit, and catalog sheets and test data, shall 
be submitted for approval by the Engineer. 


 
1.05 Quality Assurance: 
 


A. Installer Qualifications:  An experienced installer who has successfully completed at 
least 3 unit paver installations similar in material, design, and intent to that indicated 
for the project described herein. 


 
B. Qualification data for firms and persons specified in “Quality Assurance” paragraph 


to demonstrate their capabilities and experience.  Include list of completed projects 
with project names, addresses, names and addresses of project Design Consultant 
and the Engineer. 
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C. Single Source Responsibility:  Obtain one color, type, and variety of unit pavers 
from a single lot manufactured by a single source.  Materials shall be available and 
be consistent in quality, appearance and physical properties without delaying 
progress of Work. 


 
D. Prior to commencing the work of this Section, verify the accuracy of layout and 


grading.  Verify that all sub-grade and base course aggregate conditions are as 
specified.  Notify the Engineer of any discrepancies and coordinate the correction of 
those discrepancies with other trades as necessary. 


 
1.06 Delivery, Storage and Handling:  Protect unit pavers and aggregate during storage and 


construction against wetting by rain, snow, or ground water and against contamination from 
earth and other materials. 


 
 
PART 2 - PRODUCTS 
 
2.01 Sub-base Material (on undisturbed or compacted native base material):  For use as sub-base 


coarse - Type 17 (pit run gravel) per Section 32 11 23 - Mineral Aggregates. 
 
2.02 Geo-textile:  Non-woven polypropylene fabric.  Install the geo-textile per the manufacturer's 


recommendations. 
 
2.03 Structural Soil Base:  For use as structural soil base coarse - Type 2 (1-1/4” Minus crushed 


rock) per Section 32 11 23 - Mineral Aggregates, mixed at a 1:1 ratio with 60/40 Playfield 
Soil per Section 32 91 13 - Soil Preparation. 


 
2.04 Turf  Reinforcement Units: 
 


A. ‘TUFFTRACK’, as manufactured by NDS, and distributed locally by Frank J. 
Martin Company at 1-800-654-1786 or www.fjmartin.com. 


 
B. ‘GRASSPAVE II’, as manufactured by Invisible Structures, Inc., and distributed 


locally by Northwest Linings and Geo-textiles, 21000-77th Ave. South, Kent, WA, 
Ph. 253-872-0244. 


 
C. ‘NETPAVE’, as manufactured by RESI (Rehbein Environmental Solutions, Inc.), 


Ph: 763.784.0614, or info@resisolutions.com. 
 


D. Or, approved equal. 
 
2.05 Infill Soil:  Soil infill material shall be 60/40 Playfield Soil per Section 32 91 13 - Soil 


Preparation. 
 
 
PART 3 - EXECUTION 
 



http://www.fjmartin.com/�

mailto:info@resisolutions.com�
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3.01 Examination:  The Contractor shall examine surfaces indicated to receive Reinforced Turf 
for compliance with requirements for tolerances and other conditions affecting performance 
of pre-cast units.  Do not proceed with installation until unsatisfactory conditions have been 
corrected.  Prior to commencing the work, verify the approved completion of construction of 
Structural Soil Base per Section 31 00 00 - Earthwork. 


 
3.02 Sub-base, Geo-textile and Structural Soil Mix placement for all areas scheduled to receive 


Reinforced Turf Paving: 
 


A. Sub-base Preparation:  On a compacted rough native soil grade prepared to the 
design depth, establish a uniformly sloping sub-grade of a minimum 3” lift of Type 
17 (pit run gravel), and shall be compacted to 95% maximum dry density.   


 
B. Geo-textile shall be installed with the edges and joints overlapping by a minimum of 


6” and extend the geo-textile at least 6” beyond the finished edge of the 
reinforcement units or roll. 


 
C. Following approval of the prepared sub-grade and geo-textile placement, begin 


placement of the 1:1 blend of the Type 2 Mineral Aggregate & Playfield Soil Mix.  
Place mix loosely and uniformly over the area to be covered.  Water-settle and/or roll 
as necessary to achieve the specified compaction level and desired grades.  Prepare 
the grades for installation of the reinforced turf grid products by water settling, 
raking and rolling to a minimum 90% dry density.  Mix shall be installed at a total 
compacted depth of 6” and shall be graded and/or prepared per Section 32 91 13 - 
Soil Preparation and Section 32 92 19.16- Hydroseeding or Section 32 92 19.19 - 
Handseeding or Section 32 92 23 - Sodding.  (Edit: depending on which method is 
chosen and as shown on the plans). 


 
3.03 Reinforced Turf Paver Unit Installation: 
 


A. Install the Reinforced Turf paving grid per manufacturer’s specifications and 
recommendations.   Fill all voids in the Grid with the 60/40 Playfield Soil Mix, 
making sure all voids are filled to a total depth of ½” above the grid surface and 
compacted flush with the top of the grid.   


 
B. Install Reinforced Turf paving grid with rings facing up, using pegs and holes for 


proper spacing.  Tops of rings shall be ½ inch below surface of adjacent paving or 
curb and flush with finish grade of adjacent turf or planting areas. 


 
D. Install soil in rings carefully without running equipment over reinforced turf paving 


grid.  Dump soil directly on to rings or place by hand.  Spread soil into rings using 
flat shovels and push brooms.  Water settle the entire grid area to compact the soil 
then, reapply soil as necessary for the soil to end up at ½” above the top of the rings. 


 
E. Prepare for and install Hydroseeding, Handseeding or Sodding, as specified herein. 
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F. If Sodding:  Place sod over grass rings and ensuring that the sod contacts the soil 
inside the rings.  Sod shall be placed with very tight joints so as to have no rings 
visible.  Use roller for final compaction to establish an even grass surface. 


 
G. Follow all requirements for watering, fertilizing and mowing of turf grass over the 


turf reinforcement materials, as specified herein. 
 
3.04 Clean-up and Repair: 
 


A. Repair and replace defective unit pavers which are loose, chipped, broken, stained 
with materials other than soil, or otherwise damaged, or as directed by Engineer.  
Provide new units to match adjoining units and install in the same manner as original 
units. 


 
B. Protect and repair the work as necessary until grass planting is completed. 


 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  This 
Specification must be edited for each project’s special conditions.  Do not include these instructions 
in the Contract Documents). 
 
NOTE:  At the beginning of the design process the Consultant is required to download from 
the SPR Design Standards web site at www.cityofseattle.gov/parks/projects/standards, the 
Landscape Planting Design, read that document and then incorporates the principals therein 
as part of the design process. 
 
NOTE:  Additional soil tests may be required if substantial disturbance of the native soils has 
occurred (to be determined by the Park Engineer).  Conditions constituting substantial 
disturbance include extensive grading due to building and road construction or cuts and fills 
over 25 cubic yards. 
 
Soil tests are required during site investigations early in the design process and after preparation of 
sub-grade is completed, to determine the best methods for soil preparation and the planting of trees, 
shrubs, and ground covers.  Every effort shall be made to salvage and reuse existing site soils if 
they are determined to be acceptable though the testing process.  Specify on the drawings and in 
the specifications which approach you intend to take related to soil types and preparation methods 
and edit the SPR Standard Specifications, Section 32 91 13 - Soil Preparation accordingly.  The 
attached Standard Specifications represent the minimum acceptable standards for design.  They are 
intended to be consistent with and used in conjunction with the Landscape Planting/Staking - 
Standard Details.   The Engineer (the Park Engineer and/or the Engineering & Technical Services 
Section) and the Consultant will decide which Soil Preparation method shall be included in the 
Specifications and used during construction.  It is anticipated that site conditions may change during 
construction and that the Consultant will take this into account, thus requiring the Contractor to not 
use unacceptable backfill materials in the proposed planting areas.  Silt, clay, crushed rock, builder's 
sand, and construction debris are considered unacceptable backfill materials in planting areas. 
 
The Consultant shall not make any changes (add, delete or alter) to these Standard Specifications 
unless otherwise approved by SPR prior to its inclusion in the Contract Documents.  However, the 
Consultant has the added responsibility to not only comply with these specifications, but to also 
expand them as required, or as dictated and/or warranted by the following: 
 


A. Special conditions for each project or site 
B. Environmental considerations or constraints 
C. The integrity of the proposed design 
D. Potential adverse impacts to maintenance resources 
E. The health, safety, and welfare of the general public, etc. 


 
All Standard Details that are part of these specifications shall be used as shown (without any 
alterations) and shall be included as part of the Contract Documents. 
 
The Consultant shall show to SPR Engineering and Design Section staff that all relevant (to the 
particular project) specifications have been included in the Contract Documents. 
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The following summary is included to help clarify those activities that are required to be performed 
during the construction phase: 
 


1. Inspection of plants at the nursery before delivery to the site (the Consultant 
Landscape Architect & SPR Landscape Architect). 


2. Inspection of plants at the site before installation (Consultant Landscape Architect & 
SPR Landscape Architect). 


3. Stake plant locations (Consultant and Contractor). 
4. Preliminary Inspections with development of punch list items (the Consultant and SPR 


representatives). 
5. Substantial Completion Inspection with physical punch list items completed (Final) 


(the Consultant and SPR Representatives). 
 


*****SUBSTANTIAL COMPLETION***** 
 


6. Maintenance Period (varies, usually 30 to 60 days) with maintenance and 
replacement of plants as required or directed (Contractor and Consultant). 


7. Memo to Contractor and SPR (Park Engineer) transferring plant maintenance to 
Parks’ Operations Division at the end of the maintenance period (the Project 
Manager). 


 
*****PHYSICAL COMPLETION***** 


 
8. Warranty Period - One-year after Physical Completion date for materials and 


workmanship (the Consultant documents in writing to the Parks' Engineer). 
9. Final Site Meeting and completion of any warranty replacement items during the 


warranty period (the Consultant, the Contractor, and SPR representatives as 
appropriate). 


10. Final Transfer to the Owner - One Year after date of Physical Completion and all 
outstanding warranty items are completed (the Project Manager and Park Engineer). 
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PART 1 - GENERAL 
 
1.01 Description:  Provide planted trees, shrubs and ground covers as shown and specified.  The 


work includes but is not limited to: 
 


A. Soil Preparation and/or Installing Specified Planting Soils. 
 


B. Plant Materials and Planting. 
 


C. Fertilizing and Mulching. 
 


D. Tree Staking. 
 


E. Maintenance and Establishment Procedures. 
 


F. Plant Warranties. 
 
1.02 Related Sections:  All work of the Contract shall be performed in coordination with the 


requirements of the following sections: 
 


Section 31 00 00 - Earthwork 
Section 32 91 13 - Soil Preparation 


 
1.03 References: 
 


A. All construction shall be in accordance with the City of Seattle (COS) Standard Plans 
and Specifications (most recent editions). 


 
B. The Seattle Parks & Recreation (SPR) Standard Specifications and Details (most recent 


edition). 
 


C. Comply with sizing and grading standards of the "American Standards for Nursery 
Stock" (most recent edition). 


 
D. Nomenclature shall conform to “Hortus Third”, compiled by the L. H. Bailey 


Arboretum, Cornell University, 1976. 
 
1.04 Quality Assurance: 
 
 


A. All plants shall be nursery grown or collected materials that has been held in a 
nursery for at least one year.  Nursery climatic conditions must be similar to those in 
the locality of the project.  All plants shall be weed free at the time of planting. 


 
B. Stock furnished shall be at least the minimum size indicated.  Larger stock is 


acceptable at no additional cost, and providing that the larger plants will not be cut 
back to size indicated.  Provide plants indicated by two (2) measurements so that 
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only a maximum of twenty-five percent (25%) are of the minimum size indicated 
and seventy-five percent (75%) are of the maximum size indicated. 


 
1.05 Submittals: 
 


A. Submit the following material samples: 
 


1. Topsoil submittals in accordance with Section 32 91 13. 
2. Fertilizers for planting submittal in accordance with Section  
3. Mulch submittal in accordance with this Section. 


 
B. Submit the following material certifications: 


 
1. Planting fertilizer. 
2. Plant material sources. 


 
1.06 Delivery, Storage and Handling: 
 


A. Deliver fertilizer materials in original, unopened, and undamaged containers showing 
weight, analysis, and name of manufacturer.  The Contractor shall store fertilizer in 
such a manner as to prevent wetting and deterioration. 


 
B. Dig, pack, transport, and handle plants with care to ensure protection against injury.  


Inspection certificates required by law shall accompany each shipment invoice or 
order to stock.  On arrival, the certificate shall be filed with the Engineer.  Protect all 
plants from desiccation.  “Wiltproof” or another antidesicant shall be applied only 
with approval of the Engineer.  If plants cannot be planted immediately upon 
delivery, properly protect them with soil, wet peat moss, or in a manner acceptable to 
the Engineer.  Water heeled-in plantings daily.  No plant shall be bound with rope or 
wire in a manner that could damage or break the branches. 


 
C. Cover plants transported on open vehicles with a protective covering to prevent 


wind-burn. 
 


D. Provide dry, loose soils for planting.  Frozen or muddy soil is not acceptable. 
 


E. Stock shall be handled by root ball only, not the trunks, stems or tops. 
 
1.07 Project Conditions: 
 


A. Work Notification:  Notify the Engineer at least 5 working days prior to the 
installation of plant materials by calling the SPR Inspection Request Line @ (206) 
684-7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspection. 


 
B. Protect existing utilities, paving, and other facilities from damage caused by planting 


operations. 
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C. Do not install plant material when ambient temperatures may drop below 35oF or 


above 80oF. 
 


D. Do not install plants when wind velocity exceeds 30 MPH. 
 


E. Confine work to designated areas.  Do not disturb existing vegetation outside project 
limits and protect all trees, shrubs and ground covers within project limits not 
designated to be removed.  Do not permit vehicular traffic or materials storage under 
or around new or existing trees. 


 
 
PART 2 - PRODUCTS 
 
2.01 Plant Materials: 
 


A. Plants:  Provide plants typical of their species or variety; with normal, densely 
developed branches and vigorous, fibrous root systems.  Provide only sound, healthy, 
vigorous plants free from weeds, defects, disfiguring knots, sunscald injuries, and 
abrasions of the bark, plant diseases, insect eggs, borers, and all forms of infestation.  
All plants shall have a fully developed form without voids, open spaces, broken 
branches, flush cuts or stubs. 


 
1. Dig balled and burlapped plants with firm, natural balls of earth of sufficient 


diameter and depth to encompass the fibrous and absorbing root system 
necessary for full recovery of the plant.  Provide ball sizes complying with 
the latest edition of the "American Standard for Nursery Stock."  Cracked or 
mushroomed balls are not acceptable. 


2. Bare-root plants: Dug with adequate fibrous roots, covered with a uniformly 
thick coating of mud by being puddled immediately after they are dug, or 
packed in moist straw, sawdust or peat moss. 


3. Container-grown stock: Grown in a container for sufficient length of time for 
the root system to have developed to hold its soil together, firm and whole. 
a. No plants shall be loose in the container. 
b. Container stock shall not be pot bound. 


4. No pruning wounds shall be present with a diameter of more than one (1) 
inch and such wounds must show vigorous callous on all edges.  Trees shall 
not be pruned within six (6) months prior to delivery. 


 
2.02 Soils:  (Pick an option in consultation with the Engineer & edit as required) 
 


A. Option 1: All planting shall be done with native soils, when native soil is approved 
by the Engineer.  Native soil shall be in accordance with Section 32 91 13 – Soil 
Preparation. 


 
B. Option 2: All planting shall be done with a mix of 50% native soil and 50% 


specified Planting Soil or Organic Amendment when the existing native soil is 
determined to require amending per Section 32 91 13. 
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C. Option 3: All planting shall be done with 100% specified Planting Soil (purchased 


and prepared off site) when the existing soil is determined to be unacceptable per 
Section 32 91 13. 


 
2.03 Planting Fertilizers: 
 


A. Fertilizers shall be according to the following: 
 


1. Use (20-10-5+ minors) TURFGRO, “GROPACS” Fertilizer Packets (or, 
approved equal) with the following characteristics: 
Total Nitrogen (N)     20.0% 


(18% Urea Nitrogen)  
(2.0% Ammoniacal Nitrogen) 


Available Phosphate (P205)    10.0% 
Soluble Potash (K20)       5.0% 
Calcium (Ca)        3.0% 
Magnesium (Mg)       2.0% 
Sulfur (S)        3.0% 
Boron (B)      0.04% 
Copper (Cu)      0.20% 
Iron (Fe)        1.0% 
Manganese (Mn)     0.10% 
Zinc (Zn)      0.10% 


(Or) 
2. Use Planting Fertilizer (7-4-9) ‘Rainy Pacific NW Blend’, shall be 100% 


Organic Fertilizer as manufactured by Walt’s Organic Fertilizer Co., or 
approved equal, and shall be composed of the following: 
Total Nitrogen* (N)    7% 


(0.5% nitrate nitrogen (N)) 
(6.5% water insoluble nitrogen (N)) 


Available Phosphoric Acid (P2O5)  4% 
Soluble Potash (K2O)    9% 
Calcium     7% 
*Shall be derived from fish meal, crab meal fines, kelp meal, fish bone 
meal, and agricultural gypsum. 


 
B. Recommended Sources for Planting Fertilizers: 


 
1. WILCO, 922 Valley Avenue East, Suite 103, Puyallup, WA 98371, Ph. (253) 


841-3378, Fax. (253) 841-8549. 
2. HORIZON DISTRIBUTION, Bellevue, WA, Ph. 425-828-4554, Fax 425-


822-0419. 
3. WILBUR-ELLIS, 16300 Christensen Road, Tukwila, WA 98188-3418, Ph. 


(206) 439-9950. 
4. Or, approved equal.  (Provide manufacturer’s written analysis by way of 


substitution request, for approval by the Engineer, prior to delivery). 
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2.04 Optional Supplemental Mycorrhizal Amendment (3-3-4) ‘EndoROOTS’, shall be 100% 
Organic as manufactured by Roots, Inc, or approved equal, and shall be composed of the 
following: 
Total Nitrogen* (N)     3.0% 


(0.5% water soluble nitrogen (N)) 
(2.5% water insoluble nitrogen (N)) 


Available Phosphate (P2O5)    3.0% 
Soluble Potash (K2O)     4.0% 
Calcium (Ca)      9.0% 
Magnesium (Mg)     0.8% 


(0.8% water soluble Magnesium (Mg)) 
Sulfur (S)      1.5% 


(1.5% combined Sulfur (S)) 
Iron (Fe)      1.0% 
*Shall be derived from composted poultry manure, ferrous sulfate, and potassium sulfate. 
Non-plant food ingredients:  Kelp meal, humus, vitamins, amino-acids, and 
EndoMycorrhiza spores.  Recommended Source for Endo ROOTS is:  WILCO, 922 Valley 
Avenue East, Suite 103, Puyallup, WA 98371, Ph. (253) 841-3378, Fax. (253) 841-8549. 


 
2.05 Optional Root Barriers:  In locations as shown on the plans and details, root barrier 


material shall be installed at 18 inch deep, interlocking reinforced polypropylene panels, 
or approved equal.  Recommended sources for root barriers are as follows: 


 
A. “RP” Series - Root Barrier Panels, as manufactured by NDS, and distributed 


locally by Frank J. Martin Company, Lynnwood, WA, Ph. 206-523-7665, toll free 
1-800-654-1786 or www.fjmartin.com.  


B. “DeepRoot”, as manufactured by Deep Root, Inc., and distributed locally by 
Berkey Supply, Inc., Woodinville, WA, Ph. 425-487-3310 or 
www.berkeysupply.com. 


C. “Biobarrier”, as manufactured by BBA Nonwovens Reemay, Inc., and distributed 
locally by Wilber Ellis, Auburn, WA, Ph. 253-351-6591 or www.wilberellis.com.  


 
2.06 Mulches: 
 


A. Mulches shall be according to the following: 
 


1. Option 1 - for Annual & Perennial plantings only:  Fertile Mulch shall be 
steer waste or bio-solids mixed with sawdust (“Steerco”, “Growco” or 
“Fertile Mulch”). 


2. Option 2 - for some “Ornamental” Shrub Bed plantings:  Bark Mulch shall 
be fine ground fir or hemlock bark. 


3. Option 3 - for most General Shrub Beds, all Native Plantings and all 
Natural Areas Restoration Plantings:  Arborist Wood Chip Mulch shall be  
coarse ground wood chips (approximately 1/2” to 4” along the longest 
dimension) derived from the mechanical grinding or shredding of whole 
trees or portions of trees. It may contain wood, wood fiber, roots, bark, 
branches, and leaves, but may not contain visible amounts of soil. It shall 
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be free of weeds and weed seeds, and may not contain more than 1% by 
weight of manufactured inert material (plastic, concrete, ceramics, metal, 
etc.).  Arborist wood chip mulch, when tested, shall meet the following 
loose volume gradation: 


 Percent Passing 


Sieve Size Minimum Maximum 


2”  95 100 


No. 4 0 20 


No. 200 0 5 


Acceptable substitutes, subject to the engineer’s approval, include chipped 
or shredded woody material, meeting the above size and inert material 
requirements, derived from composting operation screening (“overs”), or 
derived from recycling of clean dimensional lumber (e.g. pallets or framing 
lumber) that has passed through a metal removal process to meet the 1% 
manufactured inert standard above. 


 
 
PART 3 - EXECUTION 
 
3.01 Inspections: 
 


A. Finish grading shall be inspected and approved by the Consultant and the Engineer 
prior to any planting. 


 
B. Plant material shall be inspected and approved by the Consultant and the Engineer at 


the nursery or site prior to installation.  The Contractor shall remove all 
unsatisfactory material from the site immediately and his/her own expense. 


 
3.02 Preparation:  Contractor shall locate plants by staking with stakes and flags as indicated on 


the Drawings or as approved in the field.  If obstructions are encountered that are not shown 
on the drawings, do not proceed until the Consultant and the Engineer have approved the 
locations or selected alternate plant locations. 


 
3.03 Installation Procedures: 
 


A. Plants brought to the planting site shall be bare root, balled and burlapped, or in 
containers, depending on how specified in the planting schedule in the Contract for 
the particular type of planting Material.  Plants shall not be planted during freezing 
weather or when the ground is frozen.  Plants shall not be planted during excessively 
wet conditions.  Plants shall not be placed on any day in which temperatures are 
forecast to exceed 80 degrees unless the Engineer approves otherwise.  Plants shall 
not be placed in areas that are below finished grade. 


 


B. Dates to plant:  Planting trees, shrubs, and groundcovers within an SPR project site 
shall be performed during the period between October 1 and April 30.  Planting at 
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other times shall only by done by written permission by the Engineer and only if 
an automatic irrigation system is available at the site at the time of planting. 


 


C. Plants shall be removed from containers in a manner that prevents damage to the root 
system.  Containers may require vertical cuts down the full depth of the container to 
accommodate removal.  All circling roots shall be loosened to ensure natural 
directional growth after planting. 


 


D. Excavate circular plant pits with scarified vertical sides, except for plants specifically 
indicated to be planted in beds.  Provide planting pits at least twice the diameter of 
the root system or container.  Depth of pit shall accommodate the entire root system.  
Scarify the bottom and sides of the pit to a depth of four inches.  If groundwater is 
encountered upon excavation of planting holes, the Contractor shall promptly notify 
the Engineer. 


 
E. Place specified planting soil for use around the balls and roots of the plants. 


 
F. Set plant material in the planting pit to proper grade and alignment.  Set plants 


upright, plumb, and faced to give the best appearance or relationship to each other or 
adjacent structure.  Set crown of plant material at the finish grade.  No filling will be 
permitted around trunks or stems or above grafts on grafted trees.  Backfill the 
planting pits with specified soil or amendment.  Do not use frozen or muddy 
mixtures for backfilling.  Form a ring of soil around the edge of each planting pit to 
retain water. 


 
G. After balled and burlapped plants are set, water in soil mixture around bases of balls 


and fill all voids. 
 


1. Remove at least the top 2/3 of the burlap.  If burlap has been chemically 
treated (green color), remove from the planting pit.   


2. Remove completely all plastic wrapping materials, twine, and wires, and wire 
baskets from root balls. 


 
H. Space ground cover plants using triangular spacing in accordance with indicated 


dimensions.  Adjust spacing as necessary to evenly fill planting bed with indicated 
quantity of plants.  Always plant ground covers to within eighteen inches (18") of the 
trunks of trees and shrubs within planting bed and to within twelve inches (12") of 
edge of bed. 


 
I. Spread and arrange roots of bare-rooted plants in their natural position.  Work in 


specified planting soil.  Do not mat roots together.  Cut all broken and frayed roots 
before backfilling with remaining specified planting soil. 


 
J. Fertilizer Application Rates: 


 
1. TURFGRO, “GROPACS” Fertilizer Packets - Place fertilizer packets in the 


planting pits at the rate of one packet per gallon sized plant container. 
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2. ‘Rainy Pacific NW Blend’ - Broadcast at a rate of 20lbs. per 1000 square 
feet.  Apply once a month for the first four months of the growing season. 


 
K. Other Amendments Application Rates: 


 
1. Optional Supplemental Mycorrhizal Amendment ‘EndoROOTS’ - 


Broadcast at a rate of lbs. per 1000 square feet. 
 


L. Mulching: 
 


1. Mulch tree and shrub planting pits and shrub beds with required mulching 
material at least 2" deep (settled) immediately after planting.  Thoroughly 
water mulched areas.  After watering, rake mulch to provide a uniform 
finished surface. 


2. Mulch ground cover beds with at least 2" deep (settled) immediately after 
planting is completed. 


 
M. Staking:  Stake all deciduous and coniferous trees immediately after planting per 


SPR Standard Details. 
 


N. Pruning:  Prune all trees only to remove broken or damaged branches, or for 
aesthetic purposes as directed by the Engineer.  Branches shall be pruned at the 
branch collar.  Neither stubs nor flush cuts will be acceptable. 


 
3.04 Root Barrier Installation:  Install root barrier panel per manufacturer’s 


recommendations and specifications in locations as shown on the contract drawings and 
as shown on SPR’s standard details for tree planting.  Install panels immediately adjacent 
to paving with ribs facing towards the tree roots.  Trenches shall be deep enough so that 
sod or mulch completely covers the top of the barrier panels without causing the 
surrounding grades to be uneven. 


 
3.05 Maintenance and Establishment: 
 


A. Maintain plantings for a period of at least 30 days after substantial completion of 
planting operations or until all plants are sufficiently recovered from transplanting 
and in a healthy growing condition acceptable to the Engineer. 


 
B. Maintenance shall include regular (at least twice weekly) cultivating, weeding, 


watering, pruning (only as directed), and application of appropriate insecticides and 
fungicides necessary to maintain plants free of insects and disease. 


 
1. Re-set settled plants to proper grade and position.  Restore planting saucer 


and adjacent material and remove dead material. 
2. Straighten, repair and adjust guy wires and stakes as required. 
3. Correct defective work, as soon as possible, after deficiencies become 


apparent and weather and season permit.  
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4. Water trees, plants, and ground cover beds within the first 24 hours of initial 
planting, and not less than twice per week (including rain) until Physical 
Completion. 


 
3.06 Substantial/Physical Completion: 
 


A. Inspection to determine Substantial Completion of planted areas will be made by the 
Engineer, upon the Contractor's request.  Provide notification at least 5 working days 
before requested inspection date. 


 
1. Planted areas will be accepted provided all requirements, including the 


maintenance period have been complied with and plant materials are alive 
and in a healthy, vigorous condition. 


 
B. Upon Physical Completion, the Owner shall assume all plant maintenance. 


 
3.07 Clean Up:  Perform cleaning during installation of the work and upon completion of the 


work.  Remove from site all excess materials, soil, debris, and equipment.  Repair damage 
resulting from planting operations. 


 
3.08 Warranty and Replacement: 
 


A. Warranty plant material to remain alive and be in healthy, vigorous condition for a 
period of 1 year after the date of Substantial Completion.  Inspection of plants will 
be made by the Engineer at the completion of planting. 


 
B. Replace, in accordance with the drawings and specifications, all plants that are dead 


or, as determined by the Engineer, are in an unhealthy or unsightly condition, and 
have lost their natural shape due to dead branches, or other causes due to the 
Contractor's negligence.  The cost of such replacement(s) is at the Contractor's 
expense.  Warrant all replacement plants for 1 year after Physical Completion, unless 
otherwise specified. 


 
C. Warranty shall not include damage or loss of trees, plants, or ground covers caused 


by fires, floods, freezing rains, lightning storms, or winds over 75 MPH, winter kill 
caused by extreme cold and severe winter conditions not typical of planting area; 
acts of vandalism or negligence on the part of the Owner. 


 
D. Remove and immediately replace all plants, as determined by the Engineer, to be 


unsatisfactory during the initial planting installation. 
 


E. This warranty also applies to existing trees, shrubs and ground covers that are to be 
removed and heeled-in for later replanting on-site. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description: 
 


Provide all labor, equipment, materials, and coordination required to install all Stone 
Masonry on cast-in-place concrete walls and piers. 


 
1.02 Related Work:  Coordinate the work of this Section with the work of related Sections and 


Specification Divisions. 
 


Section 03 30 00 - Cast-in-Place Concrete 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 13 13 - Concrete Paving 


 
1.03 Reference Standards: 
 


American Society for Testing and Materials (ASTM), most recent edition of referenced 
Materials, Testing, or Procedural Specifications. 


 
City of Seattle Standard Specifications and Plans for Road, Bridge, and Municipal 
Construction, (most recent edition). 


 
1.04 Quality Assurance: 
 


A. Inspection Notice:  Notify the Engineer at least 48 hours before inspection will be 
required; inspection will be required immediately prior to any intended pours or 
placement of concrete. 


 
B. Obtain all stone from a single quarry with resources to provide materials of 


consistent nature in appearance and physical properties, including the capacity to cut 
material without delaying progress or the work. 


 
C. The work shall be performed by, or under the direct supervision of, a Journey-level 


Mason. 
 


D. The Work shall not commence until acceptance of cast-in-place concrete or sub-
grade and base, performed under other Sections of Specifications, has been approved 
by the Engineer as adequate to receive the Work of this Section. 


 
E. Deliver materials to Project site in undamaged condition.  Store and handle stone to 


prevent their deterioration or damage due to moisture, temperature changes, 
contaminants, breakage, chipping or other causes.  Store stone on wooden skids or 
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pallets covered with non-staining waterproof membrane.  Units observed to be 
damaged will be rejected. 


 
1.05 Submittals: 
 


A. Submit Mix Design and Color Pigment for masonry mortar. 
 


B. Submit full-sized representative stone samples for each of the intended sizes, colors 
and finishes with source location and contact information. 


 
C. Submit manufacturer’s written data for all hardware, ties, and reinforcement 


including written description of attachment method. 
 
1.06 Fabrication Mock-ups: 
 


A. Contractor shall schedule and administer a pre-installation meeting prior to the 
beginning of installation of the stone veneer.  Include in attendance the Engineer, 
Contractor, Installer and all other parties affected by the work to review the mock-
up. 


 
B. Provide one complete installation, approx. 2’ x 4’ (or larger at the contractor’s 


option), installed on-site, for approval prior to commencing the stone masonry 
veneer work.  The mock-up shall be a representative sample of stone masonry veneer 
work and shall be reviewed for color, finish selections, edge conditions and jointing 
and selection prior to construction.  Approved mock-up shall be used as a guide for 
installed sections and represent the intended finished product.   


 
 
PART 2 - PRODUCTS 
 
2.01 Structural Support: 
 


A. Cast-in-Place Reinforced Concrete Walls are provided for under Division 3, 
Concrete, for support of Granite Veneer Masonry. 


 
2.02 Granite: 
 


A. Veneer Wall Stone Mixed: 
 


1. 85% Gray Washington State granite masonry stone – split face squares and 
rectangles. 


2. 15% Academy Black Granite - – split face squares and rectangles. 
 


B. Wall Cap Stone: 
 


1. Gray Washington State granite masonry stone – 4 inch thickness –split face 
to match existing cap stones at 11th and Pine Street entries. 
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2. Supplier:  Wall Stone and Wall Cap Stone shall be as provided by 
Marenakos Rock Center, Preston, WA – tel. 425-392-3313, or approved 
equal. 


 
2.03 Wall Base:  Wall Base shall be a cast in place concrete footing as defined by the Contract 


Drawings and constructed per the requirements of Division 3, Cast-in-Place Concrete and as 
approved by the Engineer as suitable to receive the Work. 


 
2.04 Portland Cement:  Type II Portland Cement, as specified in City of Seattle Standard 


Specifications (most recent edition), and AASHTO - M85.  Alternatively, Type III cement, 
meeting the requirements of AASHTO T131 on approval as conditions warrant. 


 
2.05 Aggregates:  Fine aggregate for Mortar shall be City of Seattle Standard Specification (most 


recent edition), Class 1 or Class 2 as appropriate for the conditions and as approved by the 
Engineer. 


 
2.06 Water:  Use water from a potable or domestic source.  Comply with the requirements of the 


City of Seattle Standard Specification (most recent edition). 
 
2.07 Mortar Mix: 
 


A. Provide proportions of approved cement, aggregates, and water appropriate for the 
application, generally 1:2.5 with sufficient water to achieve a consistency adequate 
for the Work.  Color shall be approved by the Engineer. 


 
B. Admixtures:  Do not add calcium chloride. 


 
2.08 Grout:  Use only approved non-shrinking grout - pigment shall match mock-ups. 
 
2.09 Ties & Trusses:  Provide approved Type 304 stainless steel anchors and attachments of type 


and size required to support stonework. 
 
2.10 Graffiti Protection:  ProSoCO “Defacer Eraser SC-1” water based sacrificial anti-graffiti 


coating, or approved equal. 
 
 
PART 3 - EXECUTION 
 
3.01 Examination:  Do not commence the Work of this Section until the supporting concrete 


work has been accepted and is properly cured and ready to accept the stone veneer work.  
Report to the Engineer any physical conflicts between the Work of other trades and the 
construction of Masonry walls or veneer for resolution prior to commencing. 


 
3.02 Layout Control:  Coordinate vertical and horizontal control of the layout with control 


established per the requirements of other trades.  Provide string lines establishing alignment 
and level of each successive course.  Provide a temporary fabricated or permanent 
manufactured jig to maintain design batter.  Establish proper course and bond layout to 
minimize cutting of masonry unit and veneer.  Adjust mortar thickness/width as necessary to 
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accommodate.   Report conflicts to the Engineer for resolution prior to proceeding.  Re-
establish layout control and/or revise layout as directed by the Engineer. 


 
3.03  Granite:  Brush stone free of dust and other foreign matter; thoroughly wash clean before 


setting. 
 
3.04 Mortar:  Mix Mortar only in such quantities as can be used without adding additional water 


or admixtures.  Apply Mortar only to properly dampened surfaces and uniformly in 
quantities appropriate for the size and weight of the masonry to be used and design depths of 
joints. 


 
A. Vertical Joints - Fill vertical gaps between adjacent stone prior to placing the closing 


unit.  Maintain a ¾” to 1-1/4” width allowing for irregularities in the stone.  Hold 
vertical joints 1/2” back from face of adjoining stone. 


 
3.05 Meet/Match Existing Surfaces:  Meet/match existing cast-in-place concrete walls and 


surfaces in a manner that seals the void under the existing bridge.  Clean all exposed 
surfaces of existing concrete materials of organic material and loose mortar, concrete, 
aggregate and grit. 


 
3.06 Veneer Patterns: 
 


A. Stone installed on vertical surfaces shall be installed in a pattern to match other 
granite veneer installed elsewhere on site.  Stone shall be installed with convex 
side facing outward and visible. 


 
B. Joints shall not be continuous past two units in any direction.  Continuous diagonal 


joint sequence as flagged on the sample wall shall be removed and replaced at no 
additional cost to the owner.  Adjust initial course and head joint width such that no 
stone less than 2/5 original length is required.  Adjust depth of bed joints so that the 
final course can be installed without cutting.  Repeat adjustment to the best match of 
bed and head joints within 3/8” to ½”. 


 
C. Placement:  Selecting units that fit against adjacent unit’s field dressing is required 


for maintaining specified joint tolerances. 
 
3.07 Veneer Joints: 
 


A. Horizontal (Bed) and Vertical (Head) Joints shall be constructed uniformly at 3/8” to 
1/2”, or as allowed, dependent on accepted layout.  Exposed surfaces shall be 
uniformly rodded, concave, “v”-shaped, weathered, or as approved. 


 
B. Collar joints shall be uniformly complete and flush between the surfaces being 


bonded, typically stone-to-cast concrete. 
 
3.08 Veneer Ties & Reinforcing:  Provide approved tie-backs at minimum spacing of 18” O. C. 


horizontally and vertically. 
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3.09 Graffiti Protection for Veneer: 
 


A. All graffiti protection material shall be delivered to the job site in original containers 
with labels and seals unbroken.  Protect all adjacent surfaces from damage and 
contamination. 


 
B. Prior to applying graffiti protection, clean masonry to remove all traces of dirt, 


mortar stains, and efflorescence.  Use only cleaners recommended by manufacturer.  
Do not use caustic or alkaline type cleaners.  Test masonry for proper dryness as 
recommended by sealer manufacturer, and delay application until conditions are 
acceptable. 


 
C. Graffiti protection to be applied in strict adherence to manufacturer’s instructions. 


 
3.10 Cleaning: 
 


A. After completion of stone work and possibility of stain from other operations has 
passed, work shall be carefully cleaned.  Remove loose mortar and grout materials, 
dirt or other defacements from all exposed surfaces and the site in general. 


 
B. Leave premises clean and free of residue from work in this section, including trash, 


materials, containers, mason line, and stone or mortar rubble. 
 
 
 
 END OF SECTION 





		2.03 Wall Base:  Wall Base shall be a cast in place concrete footing as defined by the Contract Drawings and constructed per the requirements of Division 3, Cast-in-Place Concrete and as approved by the Engineer as suitable to receive the Work.
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description: 
 


A. Provide all labor, materials, and equipment to perform the following work of the 
Contract, including incidentals related to that work and coordination and support of 
other work specified elsewhere in the Contract Documents: 


 
1. Placement of Geo-textile fabrics 
2. Import and Placement of Base Aggregate and Leveling Course Aggregate 
3. Import and placement of Cinder Track Surface. 
4. Removing materials from the site which are in excess of that required. 
5. Coordinate Earthwork operations with other work of the project. 


 
1.02 Related Sections:  Coordinate related work specified in other parts of the Project Manual, 


including but not limited to following: 
 


Section 31 20 00 - Earthwork 
Section 32 11 23 -Mineral Aggregates 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail.  Other references are as follows: 


 
A. Seattle Standard Plans and Specifications for Road, Bridge and Municipal 


Construction (most recent edition). 
 


B. City of Seattle Title 22.802:  Stormwater, Grading and drainage Control Code (most 
recent edition). 


 
C. R.C.W. - Chapter 39.04.180 Public Works/Trench Excavations - Safety Systems 


Required. 
 


D. R. C. W. - Chapter 49.17 WISHA. 
 


E. WAC 296-155 - Safety Standards for Construction Work. 
 


F. WAC 296-155-660. 
 
1.04 Quality Assurance: 
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A. The Contractor is responsible for verifying the quality of the work and shall perform 
compaction and density tests on request of the Engineer to check compliance with 
these specifications.  A copy of the test reports shall be furnished to the Engineer. 


 
B. The Engineer's Testing Agency may perform compaction and density tests to verify 


compliance with these specifications. 
 


C. The Engineer may require that an independent testing laboratory test imported 
materials at any time.  If the material is found to be non-compliant with the Contract, 
the Contractor shall bear the cost of testing, removal of all non-compliant materials 
from the Project Site, and replacement of the materials with materials meeting the 
requirements of the Contract.  If the materials tested are found to be compliant with 
the requirements of the Contract, the Owner will reimburse the Contractor for costs 
incurred by testing plus mark-ups as allowed for elsewhere in the Contract. 


 
D. It is the responsibility of the Contractor to verify the accuracy of all survey 


information provided by the Owner prior to commencing excavations or filling 
operations.  Commencement of these operations constitutes acceptance of the survey 
information as appropriate to meet the intent of the Contract. 


 
1.05 Submittals: 
 


A. Health and Safety Plan - Prepare and submit a Worker Health and Safety Plan.  
Although certain requirements are identified here and elsewhere in these 
specifications, it is the sole responsibility of the Contractor to provide a safe work 
environment and adequate protection to individuals under their employ.  Maintain a 
copy of the Health and Safety Plan in a conspicuous location on the Job Site and 
reinforce the requirements of the document at weekly Job Site Safety Meetings. 


 
B. Safety Products - Submit for the Engineer’s approval, the manufacturer’s product 


data for each worker safety product specified. 
 


C. Bulk Materials - The Engineer shall approve in principle all products used in the 
execution of this section prior to their importation to the Project Site.  Submit a 
particle gradation analysis in graph and table form for each product specified.  
Approval of the Engineer of an analysis does not constitute approval of the actual 
product, which may be subject to additional testing at any time per paragraph 1.04.C 
above. 


 
1.06 Existing Conditions:  Documentation regarding existing conditions, in addition to the 


current survey supplied in the Contract Drawings, includes the following; 
 


A. Project Site Record Drawings - Complete archival documentation of previous 
improvements made by the Owner at the project site may be reviewed during regular 
business hours at the offices of the Park Engineer, located at 800 Maynard Ave., 
Seattle WA.  Ph. (206) 684-7034 to arrange review of these documents.  Copy 
services are available for a fee unless other arrangements are made. 
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B. Geotechnical and Soils Reports - The Owner shall provide updated geotechnical 
and/or soils reports in anticipation of this project if they are available.  Those reports 
will be attached in their entirety, for informational purposes only, following this 
Section. 


 
C. Other Available Information - Other information regarding utilities belonging to 


jurisdictions other than the Owner may be obtained through the Seattle Public 
Utilities (SPU) and/or King County - Metro. 


 
1.07 Manufacturer’s Qualifications:  The Contractor shall cause the materials that are to be 


furnished under this section to be the product of firms that are regularly engaged in the 
manufacture of the specified materials. 


 
 
PART 2 - PRODUCTS 
 
2.01 General: 
 


A. Prior to the importation of any materials, the Contractor shall provide the Engineer 
with a certified test lab report of the sieve analysis of each aggregate product.  The 
Engineer shall be the final determining factor in establishing compliance with sieve 
requirements.  No material shall be brought onto the job site until the initial sieve 
analysis has been approved in writing. 


 
B. During the course of importation of materials, the Contractor shall be responsible for 


continually checking the materials to insure that they continue to meet the 
Specifications. 


 
2.02 Safety, Monitoring, & Response Equipment: 
 


A. General:  The Contractor shall provide barricades, safety guards, temporary fencing, 
signage and/or other methods to secure trenches, open excavations, and other unsafe 
conditions resulting from this construction.  Undertake work in full compliance with 
all applicable regulatory requirements. 


 
B. Monitoring Equipment: 


 
1. Contractor shall require workers engaged in trenching deeper than 36” below 


existing finished grade or in the presence of landfill materials to wear 
monitors or badges capable of detecting methane gas.  Monitors shall emit an 
audible alarm if methane gas in excess of 10% of the lower explosive limit 
(LEL) is detected.  Monitors shall be used in accordance with the 
manufacturer's directions. 


2. Contractor shall have a portable hand-held methane monitor capable of 
indicating percent of LEL on site at all times during trenching and grading.  
Contractor's personnel shall be familiar with operation of the monitor and 
capable of obtaining accurate readings.   
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C. Personal Protective Gear:  Contractor shall have Tyvek suits and latex gloves, or 
gloves offering greater protection, on site and available for use by workers during 
trenching and grading work. In the event that buried refuse is encountered, workers 
shall use Tyvek suits and latex (or better) gloves for personal protection. 


 
2.03 Geo-textiles & Geo-grid: 
 


A. Geotextile:  Base Geotextile shall be a woven, non-biodegradable, highly permeable 
polypropylene fabric.  Fabric shall possess the following properties: 
Property Test Method Value/Units 
Grab Tensile ASTM D4632 200 lb.s 
Grab Elongation ASTM D4632 15% 
Puncture ASTM D4833 90 lb.s 
Mullen Burst ASTM D3786 400 psi 
Permittitivity ASTM D4491 .07 cm/sec 


 
Base Geo-textile shall be supplied in minimum 15’ wide rolls of sufficient length to 
provide continuous cover of sub-grades receiving base sand with no more than a 
single interrupting seam or splice. 


 
GTF 200S Woven Polypropylene Fabric as manufactured by LINQ Industrial 
Fabrics, Inc., Somerville, SC (800) 543-9966, or approved equal. 


 
2.07 Track Base Aggregates: 
 


A. General: 
 


1. Provide Aggregates with the specified properties. 
2. Provide independent laboratory test results (supplier lab results will not be 


accepted) identifying performance to the properties specified in the units 
identified here. 


 
B. Base Course Aggregate:  The Base Coarse Aggregate (Permeable Base Stone) shall be 


fully fractured, highly permeable gradation of aggregates for installation on prepared 
sub-grade to defined slopes and grades.  Provide materials meeting the following 
property specifications: 


 
1. Material shall contain less than 1/10 of 1% organic material by weight as 


measured by burn test. 
2. All surfaces of individual particles shall be fractured.  No worn or naturally 


occurring faces shall be present. 
3. Permeability of a minimum 24” depth, compacted to 95% Proctor, shall be a 


minimum of 100 inches per hour. 
4. Material shall meet or exceed the following sieve analysis: 


Sieve Size  Percent Passing 
1-1/4" square sieve 100 
1” square sieve 90 to 100 
¾” square sieve 80 to 100 
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½” square sieve 50 to 80 
3/8” square sieve 40 to 60 
No. 4 sieve  20 to 40 
No. 8 sieve  15 to 30 
No. 30 sieve  5 to 20 
No. 100 (wet)  2 to 10 
No. 200 (wet)  2 


 
Modified Type 2 Aggregate, screened to meet the properties described, or Permeable 
Base Stone from Glacier Northwest, or approved equal. 


 
C. Leveling Course Aggregate:  The Leveling Coarse Aggregate (Permeable Top Stone) 


shall be fully fractured, highly permeable gradation of aggregates for installation on 
prepared Base Aggregate to defined slopes and grades.  Provide materials meeting the 
following property specifications: 


 
1. Material shall contain less than 1/10 of 1% organic material by weight as 


measured by burn test. 
2. All surfaces of individual particles shall be fractured.  No worn or naturally 


occurring faces shall be present. 
3. Permeability of a minimum 12” depth, compacted to 95% Proctor, shall be a 


minimum of 50 inches per hour. 
Sieve Size  Percent Passing 
½” square sieve 100 
3/8” square sieve 90 to 100 
No. 4 sieve  55 to 75 
No. 8 sieve  30 to 50 
No. 30 sieve  5 to 25 
No. 100 (wet)  2 to 10 
No. 200 (wet)  2 


 
Modified Type 1 Aggregate, screened to meet the properties described, or Permeable 
Top Stone from Glacier Northwest, or approved equal. 


 
2.08 Cinder Surfacing: 
 


A. General:  Red Cinder Surfacing for the track. 
 


B. Type:  Provide red cinder produced from coal mining, reconstituted with clay and 
loam or pumice through process of crushing, screening and mixing, meet following 
gradation requirements. 


 
Sieve Size  Percent Passing 
3/4" square sieve  100 
3/8" square sieve  100 
1/4" square sieve  95.6 
No. 4 sieve  88.4 







Project Name 
2/22/10 


SECTION 32 15 13   PAGE 6 
CINDER SURFACING 


No. 8 sieve  70.5 
No. 16 sieve  66.4 
No. 30 sieve  56.3 
No. 50 sieve  40.7 
No. 100 sieve  27.2 
No. 200 sieve  20.7 


 
C. Composition:  Cinder content as follows: 


 
Silica SiO2  45-60% 
Alumina AL2O3  15-30% 
Ferric Oxide Fe2O2  5-15% 
Calcium Oxide CaO  1-10% 
Magnesium Oxide MgO  1-5% 


 
D. Red cinder shall be manufactured by Palmer Coking Coal Company in Black 


Diamond, WA. 360-886-2841, 425-432-4700, or approved equal. 
 
 
PART 3 - EXECUTION 
 
3.01 Safety Monitoring & Response:  In addition to all current State and Local Safety 


Requirements; 
 


A. Contractor shall require workers engaged in trenching deeper than 36” below 
existing finished grade or in the presence of landfill materials to wear monitors 
capable of detecting methane gas.  Monitors shall emit an audible alarm if methane 
gas in excess of 10% of the lower explosive limit (LEL) is detected.  Monitors shall 
be used in accordance with the manufacturer's directions. 


 
B. Contractor shall have a portable hand-held methane monitor capable of indicating 


percent of LEL on site at all times during trenching and grading.  Contractor's 
personnel shall be familiar with operation of the monitor and capable of obtaining 
accurate readings.  Contractor shall periodically inspect trenches using the monitor.  
Inspections shall be done at least at the start of work each day and at mid-day.  In the 
event that a monitor(s) worn by a worker(s) detect methane, the portable detector 
shall be used to confirm the presence of methane and determine the actual percentage 
of the LEL. 


 
C. In the event that methane gas in excess of 10% of LEL is found to be present, the 


Contractor shall stop work in the affected area and allow the methane to dissipate.  
As the contractor's option, fans may be used to speed dissipation of the methane.  
Work shall not resume in the affected area until the methane gas level has decreased 
below 10% of LEL. 


 
D. When working in the presence of landfill materials (exposed refuse), workers shall 


wear Tyvek suits and latex gloves or other approved protection. 
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E. Maintain conformance to Contractor’s Health and Safety Plan. 


 
3.02 Protection of Existing Facilities: 
 


A. Utilities:  The Contractor shall protect from damage private and public utilities.  
Verify the locations of underground utilities minimum 48 hours prior to excavation. 


 
B. Pavement:  The Contractor shall protect from damage all pavement or paved areas 


including curbs and walks intended to remain.  Contractor shall be responsible for 
replacement if damage occurs to pavement or curbs. 


 
C. Access Streets and Roadways:  Provide wheel cleaning stations to clean wheels and 


undercarriage of trucks before leaving site, as necessary to prevent dirt from being 
carried onto public streets.  If streets are fouled, they must be cleaned immediately in 
conformance with City of Seattle and all governing requirements and regulations. 


 
D. Repair and or replacement of damaged facilities to the Engineer’s satisfaction will be 


accomplished at the Contractor's expense. 
 
3.03 Protection of Work In Progress:  It is the responsibility of the Contractor to protect all work 


in progress from damage due to extremes of cold, moisture, or drying, or mechanical 
damage from equipment traffic or foot traffic.  Alert the Engineer to the presence or 
likelihood of conditions that may adversely affect the quality of the work, the physical 
structure of soils, or transport of site soils off-site. 


 
A. Do not work frozen soils. 


 
B. Protect soils from excessive moisture.  During periods of prolonged precipitation, 


take aggressive steps to avoid over-saturation, erosion, or homogenization of soils by 
covering with protective plastic sheeting, collection and controlled dewatering, 
detention for sediment removal, and allowing excessively wetted soils to remain 
fallow until approved by the Engineer as appropriate for continued work. 


 
C. Apply supplemental moisture to overly dry soils. 


 
D. Do not operate heavy equipment near excavations where trench wall or cut-slope 


failure may result. 
 
3.04 Survey Control: 
 


A. General: 
 


1. Contractor Responsibilities:  It is the responsibility of the Contractor to 
construct the improvements to the lines and grades as defined in the Contract 
Drawings.  Further, it is the responsibility of the Contractor to anticipate and 
alert the Engineer immediately to any conflicts of dimension, either vertical 
or horizontal, that may result in accumulated error. 
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2. Qualifications:  Secure the services of a State Licensed Land Surveyor to 
establish the primary lines and grades required for the layout of the work.  
Coordinate the work of the project surveyor with establishment of baselines, 
hubs, and/or temporary benchmarks to be provided by the Owner. 


 
B. Horizontal Control:  The Owner shall provide initial horizontal control by 


establishment of baselines defined by points as described on the layout drawings.  A 
minimum of three initial points will be provided.  The Contractor shall request 
establishment of initial horizontal control through the Engineer a minimum of 72 
hours prior to need.  Once established, it is the responsibility of the Contractor to 
protect the baseline hubs for the duration of need. 


 
C. Vertical Control:  The Owner shall provide initial vertical control by establishment 


of temporary and permanent benchmarks within or adjacent to the Project Limit.  A 
minimum of two vertical control points will be provided.  The Contractor shall 
request establishment of initial vertical control through the Engineer a minimum of 
72 hours prior to need.  Call the SPR Inspection Request Line @ (206) 684-7034 
or by email at parksconstruction.inspection@seattle.gov to make arrangements 
for survey work.  Once controls are established, it is the responsibility of the 
Contractor to protect the temporary and permanent benchmarks.  Report damage or 
disturbance of permanent survey points directly to the Engineer, and the office of the 
SPR Survey Crew Chief, (206) 684-4954. 


 
3.05 Compaction: 
 


A. General:  Control soil compaction during construction providing minimum 
percentage of density specified for area classification.  Do not allow equipment 
traffic to overly compact areas beyond specified percentages.  Remediate over-
compaction as directed by the Engineer including ripping, regrading and re-
compaction or over-excavation and in-kind replacement per plan. 


 
B. Percentage of Maximum Density Requirements:  Compact soil to not less than the 


following percentages for maximum density for soils which exhibit a well-defined 
moisture density relationship (cohesive soils) determined in accordance with ASTM 
D698; and not less than the following percentages of relative density; determined in 
accordance with ASTM 4253, for soils which will not exhibit a well defined 
moisture density relationship (cohesionless soils). 


 
1. Base Coarse - 95% 
2. Leveling Coarse - 95% 
3. Cinder Surfacing - 95% 


 
C. Moisture Control: 


 
1. Where sub-grade or lift of soil material must be moisture conditioned before 


compaction, uniformly apply water to surface of sub-grade, or layer of soil 
material, to prevent free water appearing on surface during or subsequent to 
compaction operations. 



mailto:parksconstruction.inspection@seattle.gov�
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2. Before compaction, moisten or aerate each layer as necessary to provide 
optimum content.  Compact each layer to required percentages of maximum 
dry density or relative dry density for each area classification. 


3. Do not perform compaction operations on excessively wetted soils. 
 
3.06 Sub-grade Geo-textiles: 
 


A. Inspection:  Prior to commencing installation of Sub-grade Geo-textiles, secure the 
approval of the Engineer that sub-grades and trenches have been cut and/or filled and 
compacted to the requirements of the Contract. 


 
B. General: 


 
1. This specification refers to the structural geo-grid and woven geotextile 


materials collectively as “the geo-textiles”. 
2. Install structural geogrid on the approved sub-grade as indicated, and the 


woven geo-textile immediately on the approved structural geogrid. 
3. Install all geo-textiles without wrinkles, folds, or excessive tension.  Anchor 


ends and long runs with inert weights such as tires, sand bags, or precast 
concrete blocks.  Do not anchor fabric with soil unless explicitly approved by 
the Engineer. 


4. Place geo-textiles five feet beyond the horizontal layout indicated to allow 
placement of specified covering materials to the design layout limit.  Cut and 
remove excess following placement of those materials. 


 
C. Definitions: 


 
1. Course(s):  Completed installation of fabric across the latitudinal width of the 


finished surface. 
2. Longitudinal Seam(s):  Seams created which run in the longest parallel axis 


of the finished field surface, within a single installed course of fabric. 
3. Transverse Seam(s): Seams running across the east-west width of the finished 


field surface, between courses. 
 


D. Install Geo-textile as follows; 
 


1. Install individual courses of fabric across the width of the field sub-grade and 
adjacent areas identified as receiving geotextile. 


2. Begin at area of the lowest Synthetic Turf Base Aggregate sub-grade 
elevation. 


3. Lay fabric smooth over the full contour of the cross-section, including 
trenches, without wrinkles, folds, or excessive tension. 


4. Install fabric with no more than one longitudinal seam per course.  Overlap 
fabric a minimum of 36” at each longitudinal seam.  Offset longitudinal 
seams in adjacent courses of fabric a minimum of 50’.  Install the fabric of 
the upslope side of each longitudinal seam above that of the down-slope side. 


5. There shall be no longitudinal seams within 20’ of any trench or abrupt 
change in grade. 
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6. Overlap adjacent courses of fabric 18” (transverse seam).  Run the upslope 
course 18” over the down slope course. 


7. Install two initial courses of fabric for the Engineer’s inspection and approval 
prior to continuing fabric installation. 


 
3.07 Cinder Placement: 
 


A. General: 
 


1. The cinder surface shall produce a uniform density and thickness to meet a 
tolerance of one-eighth inch (1/8") in ten feet (10') measured in any direction. 


2. Check with straight edge and laser level to achieve elevations and gradients 
indicated on the plans and in this specification. 


3. The finish cinder surface shall be properly graded, compacted to 95 % of 
standard proctor. 


 
B. Placement of Cinder:  Place 2” cinder and compacted to 95 percent density.  Spread 


material over entire surface.  Blade to an even smooth grade, then compact the 
material by rolling over the entire surface twice in each direction (perpendicularly) 
with a roller weighing approximately 600 pounds per roll.  Achieve finished surface 
within 1/8” in 10’ of grades indicated.  Note:  Significant shrinkage occurs during 
compacting of the material.  Add material as necessary to achieve designated finish 
stabilized grade. 


 
C. Moisture Control: 


 
1. Where sub-grade or lift of soil material must be moisture conditioned before 


compaction, uniformly apply water to surface of sub-grade, or layer of soil 
material, to prevent free water appearing on surface during or subsequent to 
compaction operations. 


2. Before compaction, moisten or aerate each layer as necessary to provide 
optimum content.  Compact each layer to required percentages of maximum 
dry density or relative dry density for each area classification. 


3. Do not perform compaction operations on excessively wetted soils. 
 
3.08 Disposal of Excess and Waste Materials:  Remove from the Owner's property, all waste 


materials, including unacceptable excavated material, trash and debris, and dispose of it off 
site in a legal and timely manner.  Provide dump receipts from an approved dumpsite if 
directed. 


 
 
 
 END OF SECTION 





		Value/Units

		Test Method
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Provide and install all metal handrails, guardrails and associated hardware. 
 
1.02 Related Sections: 
 


Section 03 30 00 - Cast-In-Place Concrete 
Section 09 91 00 - Exterior Painting 


 
1.03 Quality Assurance: 
 


A. All construction shall be in accordance with the City of Seattle Standard Specifications 
and Plans (most recent edition) and all other pertinent Seattle Parks and Recreation 
(SPR) Standard Specifications and Details. 


 
B. Conform to requirements of the most recent editions of the following Reference 


Standards, or as modified and supplemented herein: 
 


1. International Building Code (IBC)  
2. City of Seattle Building Codes and Regulations (SBC) 
3. American Institute of Steel Construction (AISC) 
4. American Iron and Steel Institute (AISI) 
5. American Welding Society (AWS) 


 
C. Steel fabricator shall be experienced in steel fabrication including: cutting, bending, 


fastening, and finishing. 
 


D. Welders shall be certified by Washington Association of Building Officials (WABO) 
for structural welding. 


 
1.04 Submittals: 
 


A. Product Data:  Submit manufacturer's published literature for specified products and 
accessories as applicable including manufacturer's specifications, performance 
calculations, and physical characteristics. 


 
B. Shop Drawings:  Submit to the Engineer for approval, shop drawings, details of 


fabrication with dimensions and connections shown. 
 


C. Color or Finish Samples:  The Contractor shall submit for selection colors 
available from manufacturer's standard color line. 


 
1.05 Delivery, Storage and Handling:  Ship, store, and handle all items so as to protect metal 


components from damage on site.  Store in a safe location, out of pedestrian and vehicular 
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traffic and protected from weather.  Repair or replace any damaged components before 
installation. 


 
 
PART 2 - PRODUCTS 
 
2.01 Handrails: 
 


A. SPR’s Standard Material for handrails shall be Schedule 40 Galvanized Steel pipe. 
 


B. Special exceptions for unique applications shall be either Painted, Powder Coated, 
Aluminum or Stainless Steel, only as approved by the Engineer during the 
design/technical review process. 


 
2.02 Paint:  Kynar 500 Paint system, or approved equal.  Color shall be selected by the 


Engineer after submittal of color samples. 
 
2.03 Guardrails:  Same as handrails above. 
 
 
PART 3 - EXECUTION 
 
3.01 Installation: 
 


A. Connect handrail pipe to concrete footing as shown on the Drawings.  Handrails to 
be set straight, true, and plumb without curves and bends. 


 
B. Coordinate anchor bolt placement with concrete contractor. 


 
3.02 Materials and Finishes: 
 


A. Hot-dipped galvanizing after fabrication is required and is the preferred finish. 
 


Optional, (as approved): 
 


B. Painting or Powder Coating over hot-dipped galvanizing. 
 


C. Anodized Aluminum. 
 


D. Stainless Steel. 
 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
OPTIONAL Stabilizer/Binder and/or Edging is included in this specification but needs to be 
edited out if not needed).  (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Provide all labor, materials, and equipment to perform the following work of 


the Contract, including incidentals related to that work and other work specified elsewhere 
in the Contract Documents: 


 
A. Survey for horizontal and vertical control of all work of the Contract. 


 
B. Protection of Existing Features and Work in Progress. 


 
C. Construction of crushed rock pathways. 


 
D. Removing materials from the site which are in excess of that required. 


 
1.02 Related Sections:  Coordinate related work specified in other parts of the Project Manual, 


including but not limited to the following: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail.  Other references are as follows 


 
A. The City of Seattle Standard Plans and Specifications for Road, Bridge and 


Municipal Construction (most recent edition). 
 
1.04 Quality Assurance: 
 


A. The Contractor is responsible for verifying the quality of the work and shall perform 
compaction and density tests on request of the Engineer to check compliance with 
these specifications.  A copy of the test reports shall be furnished to the Engineer. 


 
B. The Engineer's Testing Agency may perform compaction and density tests to check 


compliance with these specifications. 
 


C. The Engineer may require that an independent testing laboratory test imported 
materials at any time.  If the material is found to be non-compliant with the Contract, 
the Contractor shall bear the cost of testing, removal of all non-compliant materials 
from the Project Site, and replacement of the materials with materials meeting the 
requirements of the Contract.  If the materials tested are found to be compliant with 
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the requirements of the Contract, the Owner will reimburse the Contractor for costs 
incurred for testing plus mark-ups as allowed for elsewhere in the Contract. 


 
D. It is the responsibility of the Contractor to verify the accuracy of all survey 


information provided by the Owner prior to commencing excavations or filling 
operations.  Commencement of these operations constitutes acceptance of the survey 
information as appropriate to meet the intent of the Contract. 


 
E. Submittals:  The Engineer shall approve in principle all products used in the 


execution of this section prior to their importation to the Project Site.  Submit a 
particle gradation analysis in graph and table form for each product specified.  
Approval of the Engineer of an analysis does not constitute approval of the actual 
product, which may be subject to additional testing at any time per paragraph 1.04.C 
above. 


 
 
PART 2 - PRODUCTS 
 
2.01 General: 
 


A. Prior to the importation of any materials, the Contractor shall provide the Engineer 
with a certified test lab report of the sieve analysis of the product.  The Engineer 
shall be the final determining factor in establishing compliance with sieve 
requirements.  No material shall be brought onto the job site until the initial sieve 
analysis has been approved in writing. 


 
B. During the course of importation of materials, the Contractor shall be responsible for 


continually checking the materials to insure that they continue to meet the 
Specifications. 


 
2.02 Crushed Rock Base and Top Course Aggregates: 
 


(BASE COURSE OPTIONS) 
 


A. Use as Base Course for ADA Accessible (or as Top Course for non-ADA 
accessible) pathways or trails, as directed by the Engineer through the design 
review process:  5/8” Minus Crushed Rock (Mineral Aggregate Type 1 – “Ledge 
Rock” Top Course Keystone), bearing no naturally occurring or worn surfaces per 
Section 02060 – Mineral Aggregates, or per City of Seattle Standard Specifications 
(most recent edition).  Gradation of the base course shall be: 


Sieve Size  Percent Passing 
5/8” square sieve  100% 
1/4" square sieve  55 - 75% 
U.S. No. 40 sieve  8 - 24% 


U.S. No. 200 sieve (wet)  10% Max. (wet) 
 


Or, 
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A. Use as Base Course for major pathways or trails (in conjunction with Optional 


geo-textile fabric) in wet or soft site conditions, as directed by the Engineer 
through the design review process:  1-1/4” Minus Crushed Rock (Mineral 
Aggregate Type 2 – Base Course Rock), bearing no naturally occurring or worn 
surfaces per Section 02060 - Mineral Aggregates, or per City of Seattle Standard 
Specifications (most recent edition). 


 
(TOP COURSE OPTIONS) 


 
B. Use as Top Course for ADA Accessible (less than 5% grades) pathways in formal 


park settings, with Optional Stabilizer/Binder, as directed by the Engineer through 
the design review process:  1/4" Minus Crushed Rock (#4 to Dust) (“Seattle Parks 
Mix”) shall consist of crushed ledge rock or talus bearing no naturally occurring 
or worn surfaces as produced by Glacier Northwest, or approved equal. 


Sieve Size  Percent Passing 
1/2” square sieve  100% 
3/8" square sieve  96-100% 
U.S. No. 10 sieve  45-65% 
U.S. No.40 sieve  15-25% 
U.S. No.80 sieve  10-20% 


U.S. No. 100 sieve  10-18% 
U.S. No. 200 sieve (wet)  12% Min. (wet) 


% Fracture  75% Min. 
Sand Equivalent  40% Min. 


 
Or, 


 
B. Use as Top Course for ADA Accessible (less than 5% grades) pathways or trails in 


informal park settings, as directed by the Engineer through the design review 
process:  3/8” Minus Crushed Rock (“Trail Mix”) as produced by Washington 
Rock Quarry, or approved equal. 


Sieve Size  Percent Passing 
3/8” square sieve  100% 
1/4" square sieve  99.7% 
U.S. No. 4 sieve  98.1% 
U.S. No.10 sieve  63.5% 
U.S. No.20 sieve  40.2% 
U.S. No. 30 sieve  33.5% 
U.S. No. 40 sieve  28.1% 
U.S. No. 50 sieve  22.5% 


U.S. No. 200 sieve (wet)  10.7% Min. (wet) 
% Fracture  75% Min. 


Sand Equivalent  40% Min. 
 
2.03 (Optional) Stabilizer/Binder: 
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A. Stabilizer/Binder shall be used in conjunction with pathway and trail construction 
where grades are steeper than 2% and/or as directed by the Engineer through the 
design review process and shall be one of the following products: 


 
1. “Generic-CPX 2900 Series Generic Copolymer Resin Soil-Stabilizer 


Solution”, as supplied by A.R. Smith Distributing Co., LLC, 303 33rd 
Avenue, Seattle, WA  98122, Ph. 206-650-0832, FAX: 206 219-4149, or 
arsmith30333@comcast.net or alex@arsmithcompany.com. 


2. “Stabilizer”, as supplied by Stabilizer Solutions, Inc., 33 South 28th Street, 
Phoenix, AZ  85034, Ph 800-336-2468, or www.stabilizersolutions.com. 


3. “PolyPavement”, as supplied by PolyPavement, P.O. Box 36339, Los 
Angeles, CA  90036, Ph. 323-954-2240 or www.polypavement.com. 


4. “NaturalPAVE”, as supplied by Soil Stabilization Products Company, Inc., 
806 West 22nd Street, Merced, CA  95344, Ph. 209-383-7849 or 
www.sspco.com. 


5. Or, approved equal. 
 
2.04(Optional) Geo-textile Fabric Liner: 
 


A. Geo-textile Fabric Liner shall be used in wet or soft site conditions, as directed by 
the Engineer, through the design review process and shall be an engineered geo-
synthetic, reinforced, woven product as supplied by Northwest Linings and 
Geotextile Products, Inc., 21000-77th Avenue South, Kent, WA  98032, Ph. 253-
872-0244, or www.northwestlinings.com, or, approved equal. 


 
2.05 (Optional) Pathway Edging: 
 


A. Concrete Pathway Edging/Mow-strip shall be continuous cast-in-place or extruded 
cement concrete, 4” to 8” wide by 8” to 12” deep, with (min. 1) #4 steel reinforcing 
rod and fiber reinforcing per Sections 03200 and 03300. 


 
B. Steel Pathway Edging shall be an all-steel interlocking system, 3/16” to 1/4” thick, 


and 4” to 6” min. depth, in 16 to 20’ long sections with 6 steel stakes per section, 
having a powder coated or galvanized finish.  Supply adequate stakes for each 
section to be installed.  Stakes shall be 15” long steel construction.  Steel Pathway 
Edging as manufactured by Sure-loc Edging Corporation, Holland, MI, Ph. 800 
787-3562 or www.surelocedging.com, or Border Concepts, Charlotte, NC, Ph: 704 
541-5509 or www.borderconcepts.com, Collier Metal Specialties, Inc., Dallas 
Texas, Ph: 1 800 829-8225 or www.colmet.com, or approved equal. 


 
 
PART 3 - EXECUTION 
 
3.01 Protection of Existing Facilities 
 


A. Utilities:  The Contractor shall protect from damage private and public utilities.  
Verify the locations of underground utilities minimum 48 hours prior to excavation. 
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B. Pavement:  The Contractor shall protect from damage all pavement or paved areas 
including curbs and walks intended to remain.  The Contractor shall be responsible 
for replacement if damage occurs to pavement or curbs. 


 
C. It is the responsibility of the Contractor to protect all work in progress from damage 


due to extremes of cold, moisture, or drying, or mechanical damage from equipment 
traffic or foot traffic.  Alert the Engineer to the presence or likelihood of conditions 
that may adversely affect the quality of the work, the physical structure of soils, or 
transport of site soils off-site. 


 
3.02 Preparation: 
 


A. Establish sub-grades to a neat, smooth surface of uniform slope according to the 
plans. 


 
B. Protect soils from excessive moisture. 


 
C. Apply supplemental moisture to overly dry soils. 


 
D. Do not work frozen soils. 


 
3.03 Grading: 
 


A. Removal of materials beyond indicated subgrade elevations or dimensions without 
specific direction of the Engineer is not authorized.  Unauthorized excavation, as 
well as remedial work directed by the Engineer shall be at the Contractor's expense. 


 
B. Uniformly grade areas within limits of grading under this section, including adjacent 


transition areas.  Smooth finished surface within specified areas.  Compact with 
uniform levels or slopes between points where elevations are shown, or between 
such points and existing grades.  Finish surfaces free from irregular surface changes. 


 
C. Material Storage:  Stockpile satisfactory excavated materials where directed, until 


required for backfill or fill.  Place the material, then grade and shape stockpiles to 
allow for proper drainage. 


 
D. Locate and retain soil materials away from edge of excavations and drip lines of 


trees to remain. 
 


E. Dispose of excess soil material and waste materials as herein specified. 
 
3.04 Compaction: 
 


A. General:  Control soil compaction during construction providing minimum 
percentage of density specified for area classification.  Do not allow equipment 
traffic to overly compact areas beyond specified percentages.  Remediate over 
compaction as directed by the Engineer including ripping, regrading and re-
compaction or over-excavation and in-kind replacement per plan. 
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B. Percentage of Maximum Density Requirements:  Compact soil to not less than the 


following percentages for maximum density for soils which exhibit a well-defined 
moisture density relationship (cohesive soils) determined in accordance with ASTM 
D1557; and not less than the following percentages of relative density; determined in 
accordance with ASTM 2049, for soils which will not exhibit a well defined 
moisture density relationship (cohesionless soils). 


 
1. Import aggregate base material for Crushed Rock Path - 95%. 
2. Crushed Rock Path Top Course - 95% 


 
C. Moisture Control: 


 
1. Where sub-grade or lift of soil material must be moisture conditioned before 


compaction, uniformly apply water to surface of subgrade, or layer of soil 
material, to prevent free water appearing on surface during or subsequent to 
compaction operations. 


2. Before compaction, moisten or aerate each layer as necessary to provide 
optimum content.  Compact each layer to required percentages of maximum 
dry density or relative dry density for each area classification. 


3. Do not perform compaction operations on excessively wetted soils. 
 
3.05 (Optional) Pathway Edging: 
 


A. Steel Edging:  Install per the manufacturer’s instructions. 
 


B. Cast-in-Place Concrete Edging/Mow-strip:  Form and pour concrete edging per 
plans and details, using a minimum of one #4 steel reinforcement rod (rebar) and 
fiber reinforcement, as directed by the Engineer through the design review 
process. 


 
3.06 Crushed Rock Base Course: 
 


A. Provide a minimum 4” compacted lift of specified Crushed Rock Base Aggregate 
true to the elevations either described or implied in the Contract Drawings or as 
required to match adjacent existing pavements, and a minimum of 4” beyond the 
horizontal layout lines of pavement as indicated on the Contract Drawings. 


 
3.07 Crushed Rock Top Course: 
 


A. Provide a (2” compacted) lift of specified Crushed Rock Top Course Stabilized 
Crushed Rock true to the elevations either described or implied by the Contract 
Drawings or as required by the Engineer. 


 
B. Shape the pathway or trail to the desired width and grades and shape before 


applying the stabilizer product.  For both base and surfacing courses, slightly crown 
or pitch the surface (2% max. cross-slope) so as to provide natural runoff and 
drainage.  Compact until surface is hard and dense.  Repair or replace soft spots, ruts 
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or other damage that may occur prior to the final acceptance by the Engineer at no 
additional cost to the Owner.  Depth as shown on the plans and details is always 
compacted depth. 


 
C. For ¼” or3/8” top course, after placement, water in the surface, then compact by 


rolling or using plate compacter.  Repeat as needed to provide uniform thickness, 
compacted surface to meet ADA requirements. 


 
D. Apply stabilizer product mixture and compact for a semi-permeable but stabilized 


pathway or trail with loose top material per manufacturer’s recommendations. 
 
3.08 Disposal of Excess and Waste Materials:  Remove from the Owner's property all waste 


materials, including unacceptable excavated material, trash and debris, and dispose of it off 
site in a legal manner.  Provide dump receipts from an approved dumpsite. 


 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description: 
 


A. Manage work site and materials to eliminate potential contamination of surrounding 
site with screws, nails, scrap metal, wood splinters, paints or solvents, or other 
detrimental materials used for this work. 


 
B. Construct xxxxxx Structure of dimensional lumber and galvanized steel hardware. 


 
C. Apply specified finishes to approved work. 


 
1.02 Related Sections: 
 


Section 03 30 00 - Cast-in-Place Concrete 
Section 06 10 00 - Rough Carpentry - Natural Select Supplement 
Section 06 10 53 - Dugout Roofs for Ballfields 


 
1.03 Quality Assurance: 
 


A. Conform to requirements of the following Reference Standards or as modified and 
supplemented within this specification. 


 
1. International Building Code (IBC)  
2. City of Seattle Building Codes and Regulations (SBC) 


 
B. Conformance with Standards and Tests:  Materials and handling shall conform to the 


following organizations’ standards for materials testing and handling.  Each standard 
is hereafter referred to by its organizational designation only.  All materials and 
handling techniques shall conform to the appropriate standard. 


 
1. ASTM A 123 - American Society for Testing and Materials Zinc (Hot 


Galvanized) Coatings on Products Fabricated from Rolled, Pressed, and 
Forged Steel Shapes, Plates, Bars, and Strips. 


2. ASTM A 153 - American Society for Testing and Materials Zinc Coating 
(Hot-Dip) on Iron and Steel Hardware 


3. ASTM A 307 - American Society for Testing and Materials Carbon Steel 
Externally Threaded Standard Fasteners 


4. ASTM A 563 - American Society for Testing and Materials Carbon and 
Alloy Steel Nuts 


5. C2 - American Wood Preservers Association Lumber, Timbers, Bridge Ties, 
and Mine Ties Preservative Treatment by Pressure Process 


6. M4 - American Wood Preservers Association Standard for the Care of 
Pressure Treated Wood Products 
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1.04 Submittals:  Shop Drawings: Submit for approval shop drawings, details of fabrication with 


dimensions and connections shown.  Indicate a complete list of wood members and 
hardware with complete dimensions and quantities.  Provide Name and Address of suppliers 
for wood and metal products. 


 
1.05 Delivery, Storage and Handling:  Ship, store, and handle all items so as to protect all 


components from damage on site.  Store in a safe location, out of pedestrian and vehicular 
traffic and protected from weather.  Repair or replace any damaged components before 
installation.  Do not store materials directly in contact with the ground. 


 
1.06 Safety Requirements:  Commencement of the work of this Section implies an absolute 


commitment to managing the materials used in the execution of the work to avoid loss into 
the surrounding site.  Contamination of the surrounding landscape with loose nails, screws, 
wood and metal scraps, splinters, and spilled paints or solvents will be avoided by covering 
adjacent areas with protective tarps or other approved means.  Loose materials will be 
collected on a daily basis to avoid unintentional loss. 


 
 
PART 2 - PRODUCTS 
 
2.01 Structural Wood Members:  All wood used shall be Hem-Fir, Select Structural or better, 


unincised, Pressure Treated to AWPA Quality Standard C2, retaining a minimum of 0.25 lbs 
/ cf ACQ or CBA preservative. 


 
2.02 Hardware and Fasteners: 
 


A. Bolts, Nuts, Washers shall be galvanized steel, SAE, sized per the Contract 
Drawings. 


 
B. Steel Plate connectors shall be 3 gauge with 7 gauge strap anchors where applicable, 


galvanized after fabrication, factory primed finish gray, Strong-Tie Connectors as 
manufactured by Simpson Strong-Tie Company, Inc., (800) 999-5099, or approved 
equal. 


 
2.03 Finishes: 
 


A. Wood Finishes:  Following acceptance of all wood construction, an approved water-
based commercial sealer shall be applied to the manufacturer’s written 
specifications. 


 
B. Metal Finishes:  All fabricated steel plate components shall receive the following 


finishes: 
 


1. Zinc chromate primer, or, approved equal. 
2. Field cold galvanization, “Galvacon”, or, approved equal. 
3. Alkyd enamel, black or dark green semi-gloss, Parker Paints, or, approved 


equal. 
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2.04 Glue:  Ordinary wood glue for general carpentry, “Elmer’s” wood glue, or, approved 


equal. 
 
 
PART 3 - EXECUTION 
 
3.01 Verification:  Prior to commencing the work of this Section, verify the accuracy and 


completion of the installation of pre-engineered steel structures installed under Section 13 
34 19 - Pre-engineered Metal Structures and cast-in-place concrete footings and foundations 
with embedded post bases installed under Section 03 30 00 - Cast in Place Concrete for Site 
Work.  Report any discrepancies to the Engineer immediately. 


 
3.02 Installation: 
 


A. Assemble Arbor structures in conformance with the Contract Drawings. 
 


B. All shop fabricated and field cuts and borings shall be treated with waterborne ACQ 
or CBA to APWA C2 quality standards. 


 
C. All vertical supports shall be installed plumb unless otherwise noted.  Allow 


additional height for adjustment of horizontal members in the event that post bases 
are not installed at exact, equal elevations. 


 
D. Install all horizontal members to true level unless otherwise specifically noted by an 


indication of intended slope.  Prior to making final connection, trim added height 
from vertical members to achieve the intent of the drawings. 


 
E. Mechanical Connections 


 
1. Securely clamp and brace wood members to be connected to establish precise 


location and true level in bolt holes and lag screw pilot holes.  Protect 
surfaces of permanent wood members from compression damage with scrap 
1”x material.  Do not use temporary nailing. 


2. Machine or Carriage Bolt connections shall be pre-drilled to 1/16” larger 
diameter than the specified connector. 


3. Lag Screw connections shall be pre-drilled to ¼” minimum under size of 
specified connector. 


4. Make countersink borings to accept washers ¼” over diameter of specified 
washer and depth to allow bolt or screw head to tighten to between flush and 
¼” beneath lumber surface.  Do not allow bolt heads or ends to protrude 
beyond wood surface, and do not reduce the thickness of the structural 
connection by over-boring. 


5. Make all connections tight without overly distorting or compressing wood 
surfaces or countersink borings. 


6. Wood-to-Steel connections shall be separated by standard, medium weight 
roofing felt.  Trim excess as directed. 
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F. Screw Connections 
 


1. Pre-drill all screwed connections to a 3/32” diameter pilot hole with an 
integral counter-sink bit. 


2. Apply standard wood glue to pilot holes prior to making connection. 
3. Counter-sink simple screwed connections so that screw-head is 1/8” to ¼” 


below surface. 
4. Fill all counter-sunk screw holes with weatherproof filler. 


 
3.03 Finishes: 
 


A. Moisture Testing on Exterior Wood Surfaces:  Prior to painting, moisture reading 
shall be taken with an approved professional grade moisture meter.  This reading 
shall not exceed 19%.  If environmental conditions are not favorable and wood tested 
regularly over a period of days does not show a drying trend, finishing operations 
may, at the discretion of the Engineer, be suspended until such time as conditions 
become appropriate. 


 
B. Following acceptance of moisture testing, apply sealer to approved manufacturers 


specifications. 
 


C. All fabricated steel components shall arrive at the work site pre-galvanized and pre-
primed.  Following installation the Engineer may direct additional field galvanization 
or priming as necessary to correct damage that may have occurred during 
installation.  Following acceptance of the prepared surface, apply 2 coats of 
approved Alkyd Enamel, following manufacturer’s written specification for cure 
time between coats. 


 
D. Immediately clean all surfaces that receive incidental and/or unspecified finishes. 


 
3.04 Clean Up:  Remove all construction debris including loose nails, screws, sawdust, wood and 


metal scraps, splinters, and spilled paints or solvents from all adjacent and surrounding 
surfaces and landscape areas.  Use magnets or metal detectors to verify for the Engineer than 
no loose nails or screws remain in surrounding soils. 


 
3.05 Acceptance:  Upon completion of the fabrication, assembly and finish work, and cleanup, 


the Engineer may require spot-tightening of various connection hardware.  During the 
scheduled final inspection insure that all of the tools and equipment necessary for this task 
are on hand.  Following this final adjustment the Engineer will consider the work complete. 


 
 


END OF SECTION 
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NOTE TO THE CONSULTANT:  Edit with Track Changes turned on, any text in this section 
that appears in bold and italics then turn off the bold and italics for the final approved version.  
This specification section also needs to be edited and modified to reflect the specific design of the 
play area and type of play equipment chosen for your project.  The project name above and play 
equipment lists below, need to reflect that particular design.  Read and follow the directions 
contained within SPR’s Design Standard #32 20 00 - Play Area Design and the most recent 
editions of the ADAAG, CPSC and ASTM play area guidelines for accessibility, design and safety 
(as listed below) to complete the Contract Documents.  (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all labor, materials and equipment required to install the play 


equipment and structures as indicated on the drawings or as approved and specified herein.  
The work shall include any incidentals required to provide a finished job. 


 
1.02 Related Sections: 
 


Section 03 30 00 - Cast-In-Place Concrete 
Section 32 18 16.13 - Play Area Engineered Wood Safety Surfacing 
Section 32 18 16.16 - Play Area Synthetic Safety Surfacing 
Section 32 18 16.19 - Play Area Sand Surfacing 


 
1.03 Reference Safety Guidelines and Standards:  All materials and equipment shall conform to 


the current issue of the "Handbook for Public Playground Safety" published by the 
Consumer Product Safety Commission (C.P.S.C.) and ASTM F1487-Most Recent Edition.  
The manufacturer and installation contractor shall be responsible for correcting any product 
violations of the C.P.S.C. Guidelines and ASTM F1487-Most Recent Edition, to the 
satisfaction of the Engineer, should they be found after installation.  2010 ADA Standards 
for Accessible Design. 


 
1.04 Quality Assurance:  The Contractor shall have at least 3 recent (within the last 3 years) 


installations of Play Equipment and shall, within 48 hours of the Engineer’s request, produce 
written proof of such.  The Contractor must also be a Manufacturer Certified Installer and 
shall hold current National Playground Safety Institute Certification for Playground Safety 
Inspectors. 


 
1.05 Submittals:  The Contractor/Manufacturer’s Representative shall submit for approval prior 


to delivery scaled drawings of each specified component including dimensioned plans, color 
charts, erection drawings, installation details, parts list, and technical data for correct 
assembly of all components, clamp details, and anchoring details. 


 
1.06 Substitutions:  The Contractor/manufacturer shall submit requests for substitutions per 


Division 01 requirements. 
 
1.07 Warranties:  The Contractor shall provide information on the equipment manufacturer's 


guarantee.  Contractor shall warranty installation workmanship of all play equipment for a 
period of two (2) years starting on the date of Physical Completion of the Project. 
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PART 2 - PRODUCTS 
 
2.01 General: 
 


A. Equivalent Products - Requests for substitution of specific play equipment products 
shall conform strictly to Section 01 25 00 - Substitution & Product Option. 


 
B. Site Specificity of Design - Equipment selection is based on specific program 


requirements, physical constraints within the site, and public input.  Requests for 
Product Substitution may be subject to certain subjective criteria including (in no 
particular order); 


 
1. Play value 
2. Footprint 
3. Color Availability 
4. Geometry 
5. Apparent Mass and/or Visual Density 
6. Adherence to 2010 ADA requirements  


 
2.02 Play Equipment: 
 


A. Compound Play Equipment – Manufacturer’s Name & Product or Model 
Numbers 


 
1. Individual Play Equipment Items, with Descriptions, 
2. Independent Play Equipment - Manufacturer’s Name & Product or Model 


Numbers. 
3. Or, approved equals. 


 
Per Drawing #xxxxxx and #xxxxxx, as manufactured by Name, Phone #, and Address,  
Color specification will be provided by the Engineer, from standard manufacturer’s 
options, upon product submittal. 


 
2.03 Finishes: 
 


A. Polyester (Powder) Coating - The polyester coating shall be uniformly applied by the 
electrostatic method to a thickness of three to five mils.  Promptly after application 
of the powder, the coating shall be oven-cured at 400 degrees Fahrenheit.  The 
color(s) of the polyester coating shall be as selected by the Engineer from the 
manufacturer's standard and/or custom color selection charts. 


 
B. Vinyl - The vinyl coating shall be oven-cured poly-vinyl chloride plastisol with a 


minimum thickness of 1/8".  The coating shall contain ultraviolet inhibitors and mold 
resistors.  The color(s) of the vinyl coating shall be as selected by the Engineer from 
the manufacturer's standard and/or custom color selection charts. 
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C. Galvanized Finish - All components calling for a galvanized finish shall be hot-
dipped galvanized to the manufacturer's standard after fabrication.  All galvanized 
surfaces shall be free of burs, splinters, and sharp edges. 


 
D. Wood Preservation - All wood components shall be untreated or pressure-treated 


with a child-safe formulation suitable for use in playground equipment as approved 
by the Park Engineer.  Wood preservatives containing toxic chemicals such as 
arsenic, pentacholorphenol, or creosote shall not be permitted.  The wood 
preservative shall not change the color of the wood to which it is applied.  The wood 
shall be pressure-impregnated by the closed cylinder vacuum pressure method of the 
American Wood Preserver's Association (AWPA) and shall comply with SPR‘s 
Design Standard for Wood Use in Parks.  To access the information refer to SPR’s 
Standards website at www.cityofseattle.gov/parks/projects/standards. 


 
2.04 Additional Hardware:  Additional hardware shall be provided in sufficient quantity to 


complete assembly of the play equipment.  All hardware shall be non-ferrous or if ferrous 
material is used shall be galvanized, electrostatic zinc plated or polyester powder coated in 
accordance with the approved manufacturer's standard.  Provide the Engineer with any and 
all maintenance and repair supplies installation manuals, tool kits and materials shipped with 
each product for the Owner’s inventory. 


 
 
PART 3 - EXECUTION 
 
3.01 Examination of work area - Examine the areas and conditions under which work of this 


Section will be performed.  Verify safety zones of all equipment before setting posts in 
concrete footings.  Do not proceed until conditions detrimental to proper and timely 
completion of the work have been satisfactorily corrected and thus meet the manufacturer's 
instructions and the requirements as described above.  Beginning work constitutes 
acceptance of conditions as satisfactory. 


 
3.02 Installation of Compound Structures and Independent Activities: 
 


A. Conform strictly to manufacturer's instructions using all appropriate materials, tools, 
and accessories as required.  Use only experienced personnel trained in play 
equipment construction.  The installer shall layout all equipment prior to 
construction to insure compliance with safety zone clearances. 


 
B. Provide all concrete footings as required to properly place the equipment 


components.  It is the Contractor’s responsibility to adjust drainage pipe or other new 
utility locations to accommodate the equipment footings. 


 
C. Install Wear Mats under all swings and slide exits per Section 32 18 16.13 - 


Engineered Wood Safety Surfacing and per the plans and details. 
 
3.03 Protection:  During construction of the play equipment structures, provide PVC web fence 


material in sufficient quantities and wrap the structures to prevent public access onto the 
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equipment.  Maintain the fencing wrap after completion of the play equipment and safety 
surfacing installation through Physical Completion of the project. 


 
3.04 Inspection:  Following the Engineer’s inspection of the completed play equipment 


installation, perform repairs as necessary to meet or exceed the Engineer’s requirements for 
fit and finish and the specifications and guidelines as referenced in 1.03 Safety Guidelines 
and Standards, above. 


 
3.05 Warranty:  The Contractor shall warranty that all work performed under this section shall be 


free from any defects in materials and workmanship.  Upon notice in writing, within two (2) 
years of Physical Completion, from the Engineer to the Contractor shall, at no cost to the 
Owner, make all necessary repairs or replacements of the defective work in question.  
During this period of warranty, the Owner shall perform normal maintenance and cleaning 
of the play area equipment. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


work indicated on Drawings and specified herein.  The items of work to be performed shall 
include but may not be limited to: installation of maintenance holes, drainage pipes, catch 
basins and connections to existing control structures. 


 
1.02 Related Sections:  In addition to the Sections listed below, all Work of the Contract shall be 


performed in compliance with the requirements of this Section. 
 


Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 13 - Construction Stormwater Control 
Section 01 76 00 - Protection of Existing Facilities 
Section 02 41 13.23 - Site Utility Removal 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 References: 
 


A. The City of Seattle Standard Plans and Specifications for Road, Bridge, and 
Municipal Construction, (most recent edition). 


 
B. The City of Seattle Stormwater, Grading and Drainage Code, (most recent edition). 


 
1.04 Quality Assurance: 
 


A. The contractor responsible for the work of this section shall be a Licensed Side 
Sewer Contractor registered with the City of Seattle Department of Planning 
and Development (DPD).  Prior to the commencement of the work, verify the 
accuracy of horizontal and vertical layout, and dimensions of excavations to receive 
the Work of this Section. 


 
B. Permits, Inspections and Testing: 


 
1. Permits:  Permits are required by SPR for all service drain work.  For all 


permits refer to the following website for permitting requirements:  
www.seattle.gov/dpd/sidesewer. 


2. Inspections:  48 hours prior to the back-filling of any pipe, structures or 
appurtenances, notify the Engineer by calling the Call the SPR Inspection 
Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for 
inspections.  Anticipate inspections to allow sufficient time for inspections to 
take place without affecting the work of other trades. 



http://www.seattle.gov/dpd/sidesewer�

mailto:parksconstruction.inspection@seattle.gov�
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3. Testing will consist of water flooding to verify the function of the 
installation.  In cases where long runs of tight line or perforated interceptor 
drainage is to be tested to allow backfill, and that work is not connected to 
the terminal downstream end of the work, verification of slope will be 
performed by surveying the crown or invert. 


 
1.05 Submittals: 
 


A. Submit the following for approval prior to delivery to the site and commencement of 
the work: 


 
1. Manufacturer's product data for pipe, concrete and metal castings. 
2. Manufacturer's installation instructions. 


 
1.06 Project Record Documents: 
 


A. Submit documents under provisions of Division 01 Specifications for recording of all 
pipe runs, connections, structures, and invert elevations.  Identify and describe any 
unexpected variations from the designed plans. 


 
B. Provide a record of inspection of internal conditions of existing sewers using 


television cameras. 
 
1.07 Coordination:  Coordinate Storm Drainage Utility work with the work in other sections of 


these specifications. 
 
 
PART 2 - PRODUCTS 
 
2.01 General:  All materials and equipment listed herein shall be new and of the type specified.  


Comply with Specifications and manufacturer's data.  Where these may be in conflict, the 
more stringent requirements govern, at the direction of the Engineer. 


 
2.02 PVC Pipe and Fittings: 
 


A. Perforated Drainage Pipe shall be PVC piping which meets or exceeds ASTM 3034 
SDR 35, minimum 4-inch diameter or greater as sized per the contract drawings.  


 
B. Solid/Tight Line Pipe shall be PVC piping which meets or exceeds ASTM 3034, 


minimum 6-inch diameter or greater as sized per the contract drawings. 
 


C. Fittings: 
 


1. All Fittings shall be injection molded PVC, conforming to ASTM 3034. 
2. Where connecting new work conforming to these specifications to existing 


work of dissimilar materials, connections shall be made of materials similar 
to those of the existing work, unless otherwise directed by the Engineer. 
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2.03 HDPE Drainage Pipe and Fittings: 
 


A. Drainage pipe and fittings shall meet or exceed the following performance 
standards: 


 
AASHTO M-252 Type S Standard Specification for Corrugated Polyethylene 


Drainage Tubing; Smooth Interior Wall, Corrugated 
Exterior (Solid) 


AASHTO M-252 Type SP Standard Specification for Corrugated Polyethylene 
Drainage Tubing; Smooth Interior Wall, Corrugated 
Exterior (Perforated) 


AASHTO M-294  Standard Specification for Corrugated 
Polyethylene Pipe, 300 t0 1500-mm Diameter. 


ASHTO Section 30  Thermoplastic Pipe 
ASTM F 405   Standard Specification for Corrugated 


Polyethylene (PE) Tubing and Fittings. 
ASTM F 667   Standard Specification for Large 


Diameter Corrugated Polyethylene Tubing and 
Fittings. 


ASTM F 477   Elastomeric Seals (Gaskets) for Joining Plastic Pipe. 
WSDOT 7001   Drains Material Specification 9-


05.1(6) Sizes 3” Through 10” for Drains. 
Material Specification 9-05.2(7) Sizes 3” Through 
10” for Drains. 


 
B. Slotted Drainage Pipe shall be high density polyethylene (HDPE) corrugated pipe 


with an integrally formed smooth waterway and be made from virgin HDPE 
compounds which conform to the applicable current edition of the AASHTO 
Material Specifications.  For cell classification definition and description, 
reference ASTM D3350.  Slotted Drainage Pipe shall be ADS N-12, minimum 4-
inch internal diameter or greater as sized per the contract drawings, or approved 
equal. 


 
C. Solid/Tight Line Drainage Pipe shall be high density polyethylene (HDPE) 


corrugated pipe with an integrally formed smooth waterway and be made from 
virgin HDPE compounds which conform to the applicable current edition of the 
AASHTO Material Specifications.  For cell classification definition and 
description, reference ASTM D3350.  Solid/Tight Line Pipe shall be Hancor “Blue 
Seal”, minimum 6-inch internal diameter or greater as sized per the contract 
drawings, or approved equal. 


 
D. Fittings: 


 
1. All Fittings shall be made from injection molded HDPE resins and supplied 


by the same manufacturer of the pipe.  Fittings shall not reduce or impair 
the overall integrity or function of the pipeline.  Coupling mechanisms 
shall provide sufficient longitudinal strength to preserve pipe alignment 
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and prevent separation at the joints.  Fittings shall be soil tight which have 
leakage at the joint but inhibit soil infiltration. 


2. Where connecting new work conforming to these specifications to existing 
work of dissimilar materials, connections shall be made of materials similar 
to those of the existing work, unless otherwise directed by the Engineer. 


 
2.04 Ductile Iron Pipe  
 


A. Ductile-Iron Pipe (DIP):  Ductile iron pipe shall conform to ANSI/AWWA 
C151/A21.51, standard thickness, Class 52.  The pipe shall be lined with cement 
mortar conforming to ANSI/AWWA C104/A21.4 and coated with an asphaltic 
coating.  Each length shall be plainly marked with the manufacturer’s 
identification, year cast, class of pipe, and weight.  Type of joint shall be rubber 
gasket, push-on type (Tyton), or mechanical joint (M.J.) conforming to 
ANSI/AWWA C111/A21.11.  Flanged joints shall conform to ANSI B16.1. 


 
B. Ductile Iron Fittings: 


 
1. DIP Fittings shall be short-bodied ductile iron C110 or C153 for 350 psi 


pressure rated mechanical joint fittings and 250 psi pressure rated flanged 
fittings.  All fittings shall have a cement mortar lining conforming to 
ANSI/AWWA C104/A21.4.  The fittings shall be furnished with flanged 
ends or mechanical joints. 


2. DIP Restrained Joints shall be made up with mechanical joint pipe and 
fittings.  The mechanical joint restraint device shall have a working 
pressure of at least 250 psi with a minimum safety factor of 2:1 and shall be 
EBBA Iron, Inc., MEGALUG, Star Pipe Products, or approved equal. 


3. DIP Fitting to Pipe Joint Restraint (6” through 12”):  Fitting to Pipe 
Restraints shall meet the requirements of UNI-B-13-94.  Grip ring 
serrations shall be machined.  As cast serrations are not permitted.  
Restraint rods, bolts and nuts shall be of ductile iron per ASTM A563 or 
low alloy steel to AWWA/ANSI C111/A21.11.  Fitting to Pipe Restraint 
shall be supplied by HARCO (Harrington Corporation), Lynchburg, VA, or 
approved equal. 


4. DIP Solid Sleeve Pipe Couplings shall be long pattern sleeves constructed 
of ductile iron with a minimum pressure rating of 250 psi working 
pressure. 


5. Gate Valve to Pipe Restraints:  Valve to Pipe Restraints shall be ductile iron 
per (ASTM A536) grip rings with machined serrations and ductile iron 
restraint rods.  The ring that grips the pipe shall meet the requirements of 
Uni-B-13-94.  The restraint rod nuts shall be made from low alloy steel per 
AWWA/ANSI C111/A21.1 or ductile iron per ASTM A536.  All valve 
restraints shall be as manufactured by HARCO (Harrington Corporation) 
of Lynchburg, VA, or approved equal. 


 
2.05 Flow Control Systems:  Materials shall meet the requirements of the City of Seattle 


Standard Specification (most recent edition) and all flow control and detention systems 
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shall be constructed using Concrete Pipe (or HDPE, as approved by the Engineer, on 
Parks Property only): 


 
A. Corrugated metal pipe (CMP) flow control systems and detention systems will not 


be allowed in any landslide-prone area as defined in SMC 25.05.908.  Corrugated 
metal pipe flow control and detention systems which are owned, or are to be 
maintained by Seattle Public Utilities, will not be allowed.  Flow control and 
detention systems to be owned or maintained by Seattle Public Utilities shall be 
concrete.  


 
B. Concrete Flow Control Structures, Conduit, Fittings, and related materials, such 


as Maintenance Hole Components and Non-Shrink Cement Sand Grout shall meet 
the requirements of the City of Seattle Standard Specifications (most recent 
edition). 


 
C. (Optional, as approved by the Engineer, on Parks Property only,) HDPE pipe and 


fittings may be used as specified above and on the Drawings, or approved equal. 
 


D. All flow control or detention systems shall be water-tight and shall pass pressure 
tests as required and directed by the Engineer. 


 
2.06 Filter Fabric:  Non-woven polypropylene fabric. 
 
2.07 Drainage Aggregates:  Refer to the contract drawings for when and where one or more of 


the following aggregates shall be used and when used, shall meet or exceed the following 
requirements. 


 
A. Washed sand shall meet the following sieve gradation: 


Sieve Size Percent Passing 
No. 4 95-100 
No. 6 82-98 
No. 8 68-86 
No. 50 9-20 
No. 200 0-2.5 


 
B. 4/8 Gravel shall meet the following sieve gradation: 


Sieve Percent Passing 
1/4 inch 100% 
#4 91% 
#8 15% 
#16 2% 


 
C. Pea Gravel shall meet the following sieve gradation: 


Sieve Size Percent Passing 
3/4” square 100 
3/8” square 95-100 
No. 8 0-10 
No. 200 0-3 
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D. 1-1/2” Washed Rock shall meet the following sieve gradation: 


Sieve Size Percent Passing 
1-1/2” square 100 
1-1/4” square 90-100 
3/4” square 0-20 
3/8” square 0-2 


 
2.08 Pipe Bedding (for Non-rigid PVC or HDPE Pipe):  Pipe bedding material shall be Class 


Mineral Aggregate Type 22, per City of Seattle Standard Specifications, (most recent 
edition). 


 
2.09 Catch Basins (CB): 
 


A. Catch Basins shall be as shown on the contract drawings and details.  All Catch 
Basins that are installed on Seattle Parks and Recreation properties and are intended 
to be maintained by SPR shall have outlet traps per SPR Standard Details.  Catch 
Basins that are installed in SDOT Rights of Way or are intended to be maintained by 
Seattle Public Utilities shall have outlet traps as shown in the City of Seattle 
Standard Plan #267a. 


 
B. Catch Basin Frames & Grates shall be as shown on the drawings and details and 


shall vary based upon the site situation and accessibility requirements. 
 


1. Most SPR project areas shall have typical Inlet Frame & Grate Type 
264 “vaned” grate applications per SPR Standard Detail with bolt 
down capability with stainless steel bolt and hex key. 


2. Catch Basins that are installed in paved areas where ADA 
accessibility requirements are in place shall have pedestrian-proof 
“wave” grates installed per SPR Standard Detail with bolt down 
capability with stainless steel bolt and hex key. 


3. Catch Basins that are installed in non-paved areas of expected high 
flows and/or drainage ditches or swales with high levels of debris 
flow shall have either “vaned” grates for high flow situations per SPR 
Standard Details or “beehive” grates per SPR Standard Detail.  All 
grates shall have bolt down capability with stainless steel bolt and hex 
key, unless otherwise directed by the Engineer. All bolts shall be 
installed using an “anti-seize” product. 


 
2.10 Maintenance Holes (MH): 
 


A. Maintenance Holes shall be City of Seattle Standard Type 200(A) maintenance hole 
(with SPR exceptions) as shown on the plans and details.  Provide ladder, trap, 
frame, solid cover and all other required appurtenances per Plans and Details.  The 
Grate shall be a Type 230(L) with "Drain" printed on the cover.  All covers shall 
have cam-locks and shall be bolt down covers with stainless steel bolts and hex 
keys.  All bolts shall be installed using an “anti-seize” product. 


 







Park Name 
9/6/12 


SECTION 33 34 00   PAGE 7 
STORM DRAINAGE UTILITIES 


B. Detention System Control Structure: 
 


1. Maintenance Holes shall be City of Seattle Standard Type 201(A) 
Maintenance Hole (with SPR exceptions) as shown on the Plans and Details.  
Provide ladder, trap, frame, solid cover and all other required appurtenances 
per Plans and Details.  The Grate shall be Type 230(L) with "Drain" printed 
on the cover.  All covers shall have cam-locks and shall be bolt down covers 
with stainless steel bolts and hex keys. All bolts shall be installed using an 
“anti-seize” product. 


2. Control device and connection shall consist of PVC pipe and cross with 
orifice, a pipe connection and shear gate with a steel chain.  The diameters of 
the control device and connection shall be the same as the diameter of the 
outlet pipe as indicated on the Drawings.  The PVC pipe used for the cross 
and connection shall meet the specifications of ASTM D1785 schedule 40.  
The PVC material used for the orifice plate and shear gate shall be plate 
material meeting the specifications of ASTM D1784, PVC Class 12454-B.  
The orifice plate material shall be 1/4 inch thick; the shear gate material shall 
be 1/2 inch thick.  The shear gate pin shall be of the same PVC material as 
the shear gate.  The shear gated chain shall be 12 gauge galvanized steel 
straight link chain. 


 
2.11 Maintenance Hole Adapters for PVC Pipe Only:  PVC Maintenance Hole Adapter (Sand 


Collar) with silica impregnated surface and sure-seal gasket, per SPR Standard Details, or 
approved equal. 


 
2.12 Clean-outs (CO):  Clean-outs installed on Seattle Parks’ properties shall conform to the City 


of Seattle Standard Specifications (most recent edition) Type 280 (with SPR exceptions) and 
per SPR Standard Details.  All Clean-outs shall be stubbed to the finish grade with a cast in 
place concrete collar and the appropriate cover per SPR Standard Details.  All Clean Outs 
shall also be installed with Mechanical Compression Plugs. 


 
2.13 Clean Out Cover Assembly:  All Clean-out Covers shall be cast-iron, sleeve-type, body and 


cover, sized as appropriate for the terminal pipe run, as identified in the Contract Drawings.  
Cover shall include a stainless steel hex-keyed lock and be cast with the letters “CO” clearly 
visible.  Concrete collar shall be constructed per the requirements of Section 32 13 13 - 
Concrete Paving. 


 
2.14 Fittings, Couplings and Jointing: 
 


A. All Fittings shall be made of the same material as the pipe. 
 


B. All Tees on existing pipe installations shall be connected by core drilling and 
installing flexible connections. 


 
C. Pipe to pipe connections (between pipes of differing materials) shall be made with a 


flexible gasketed coupling, adaptor or coupling-adaptor which shall make a 
watertight joint.  Couplings shall be as manufactured by Romac, Omni, Caulder, or 
approved equal. 
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D. Jointing and/or Break-out & Reconnect of mismatched pipe wall thicknesses shall be 


installed per City of Seattle Standard Specifications (most recent edition). 
 
2.15 Grout:  Grout material for pipe penetrations and sediment trap hook installation at Pre-cast 


Concrete Structures shall be non-shrink cement sand grout only.  “Jet Set” or equivalent 
products are not acceptable. 


 
2.16 Identification: 
 


A. Utility pipe tracer tape shall be detectable below ground surface, color coded, with 
utility name printed on tape.  Conductive warning tape required over all water, 
sewer, drainage, and irrigation pipe at 6” below finished grades.  Underground - Type 
Plastic Line Markers:  Permanent, bright-colored, continuous-printed plasticized 
aluminum tape, intended for direct-burial service; not less than 3" wide x 5 mils thick.  
Detectable Marking Tape colors shall be as follows: 


Tape Schedule:  


Sanitary Sewers Green  Caution Sanitary Sewer 


Piping  Color  Wording 


Storm Drains Green  Caution Storm Drainage 
 
 
PART 3 - EXECUTION 
 
3.01 General: 
 


A. Verify that excavation base is ready to receive work and excavations, dimensions, 
and elevations are as indicated on the Drawings. 


 
B. Excavation tolerance of sub-grade shall be +/- 0.05 feet.  Sub-grade must be in a 


smooth, even condition prior to placement of any permeable material.  All depths 
shown are to be compacted depths.  Where material is placed as fill, the Contractor 
shall compact the material as required by Section 31 00 00 - Earthwork.  If excavated 
material exceeds the quantity needed as on-site common fill, excess materials shall 
be removed from the site. 


 
3.02 Trenching: 
 


A. Trenches shall be cut with smooth sides, no less width than as shown on the 
Drawings.  In the event that the trench has been over-excavated, the Contractor shall 
correct by use of the gravel filter material, as long as the invert elevations of the pipe 
and the minimum gravel filter material and fabric are per the Plans.  Trench bottom 
shall be smooth and compact and to the grade specified.  Also, refer to Section 31 00 
00 - Earthwork for backfilling information. 


 
B. All trenches shall be maintained with vertical sides and without loose or sloughed 


materials therein; care shall be taken in placement of gravel to insure no sloughing of 
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trench sides or contamination of the gravel.  The Contractor shall not drive 
construction vehicles across excavated or backfilled trenches but shall use alleys 
between trenches for travel ways.  Exception will be granted only when the 
Contractor can show evidence that the bridging scheme he proposes will ensure 
conformance with the foregoing. 


 
3.03 Pipe Laying: 
 


A. Pipe laying shall comply with the City of Seattle Standard Plans and Specifications 
(most recent edition). 


 
B. Storm Sewer (Solid/Tight-line Pipe) - Install to grades and/or slopes as shown on 


contract drawings.  Backfill with Type 22 bedding to a depth of 4 inches below the 
pipe, around the pipe and 6 inches above pipe.  Backfill the remainder of trench with 
native material, only if that material can be compacted to 90% density at optimum 
moisture content.  If native material cannot be compacted to 90%, the Contractor 
shall provide Type 17 (Bank Run Gravel) as backfill material.  Backfilling shall be 
done in one foot lifts maximum. 


 
C. Corrugated Metal Pipe (Detention) - Install to grades or slopes shown on contract 


drawings.  Backfill with Type 22 bedding to a depth of 6 inches below the pipe, 
around the pipe and 6 inches above pipe.  Backfill the remainder of trench with 
native material, only if that material can be compacted to 90% density at optimum 
moisture content.  If native material cannot be compacted to 90%, the Contractor 
shall provide Type 17 (Bank Run Gravel) as backfill material.  Backfilling shall be 
done in one foot lifts maximum. 


 
3.04 Sub-surface Drainage Lines: 
 


A. Drainage Aggregate: Bedding aggregate shall be placed in properly graded/approved 
trenches for the drain pipe with lines and grades as shown on the contract drawings.  
The aggregate shall be carefully placed on the clean and graded trench bottom and 
brought to the appropriate level, no less than four (4") inches deep at any point. 


 
B. The perforated sub-drainage pipe shall be placed on and the balance of drainage 


aggregate shall be placed over the pipe and brought up to the level shown on the 
contract drawings.  Aggregate shall be placed along the sides of the pipe and on the 
top of the pipe with the pipe held in place to prevent vertical or lateral displacement 
by the fluid effort of the aggregate.  Cap the ends of pipe with end caps. 


 
C. Backfill the remainder of the trench and compact as shown on the contract drawings 


avoiding any excessive mixing of drainage aggregates with surface (planting) soils. 
 
3.05 Filter Fabric:  If filter fabric is called for on the contract drawings, install the fabric as 


shown on those drawings and per the manufacturer's recommendations.  Filter fabric 
shall be stapled down using jute net pins or equal at 4 feet on center when laying flat over 
drainage trenches. 
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3.06 Pipe Connections at Structures: 
 


A. All new catch basins and maintenance holes shall be provided with openings or 
knockouts for insertion of pipe connections and with a trap for the outlet pipe.  When 
connections are to be made to existing catch basin with no available hole or where a 
"knock out" of adequate size is not provided, pipe connections shall be accomplished 
by core drilling or line drilling.  All openings must provide a minimum of 1 inch and 
a maximum of 2 inches clearance around the circumference of the pipe.  Line drilling 
shall be accomplished with a small core drill or a rotary hammer.  Jackhammers shall 
not be used. 


 
B. Where the designed PVC line passes through the side-wall of the structure, provide a 


sand collar, type specified in the Drawings. 
 


C. After pipes have been placed in position, they shall be grouted tightly in place with a 
trowel and brush finish, as required by the Engineer to achieve a smooth inside and 
outside surface.  Grout material shall be non-shrink cement sand grout.  Upstream 
pipes penetrating the walls of catch basins shall be placed with the bell facing out, 
such that the bell is placed as snug against the outside wall of the structure as the 
angle of penetration allows.  Pipe leaving or entering catch basins shall be provided 
with a flexible joint within 1/2 of pipe diameter, or 12 inches, whichever is greater.  
Connection between PVC pipe and CMP shall have a Romac or Dressler coupler, or 
approved equal. 


 
3.07 Detection Tape:  Install detection tape in all pipe trenches located above the top of all pipes 


at 6” below finished grade. 
 
3.08 Tie In:  Connect new drainage equipment to existing using Romac, Omni or Caulder fittings, 


or approved equal.  Provide shoring and de-watering per the requirements of the City of 
Seattle Standard Specifications (most recent edition).  Provide and install couplers as 
described above.  All connections to the existing sewer lines in the street ROW shall be done 
per the requirements of the Seattle Public Utilities and Street Use Permit and Side Sewer 
Permit. 


 
3.09 Cleaning, Testing and Inspections:  All new pipe and structures shall be cleaned and tested 


per City of Seattle Standard Specifications (most recent edition), or as directed by the 
Engineer.  Testing shall be conducted under the direction of the Engineer, by calling the 
SPR Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for inspections. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANT:  Edit portions of this specification section to be used for insertion into 
Section 06 10 00 - Rough Carpentry for Site Work to include preservative treated wood.  (Delete this 
note). 
 
PART 1 - GENERAL 
 
1.01 REFERENCES: 
 


A. American Wood-Preservers’ Association (AWPA): 
 


1. Standard C1, All Timber Products – Preservative Treatment by Pressure Process. 
2. Standard C2, Lumber, Timbers, Bridge Ties and Mine Ties. 
3. Standard C9, Plywood. 
4. Standard P5, Waterborne Preservatives. 
5. Standard E13, Standard Method of Testing to Determine Water Repellents in 


Pressure Treated Lumber. 
6. Standard M4, Care of Preservative - Treated Wood Products. 
7. Standard U1, Use Category System 


 
B. National Institute of Standards and Technology (NIST): 


 
1. PS 1, U.S. Product Standard for Construction and Industrial Plywood. 
2. PS 20, American Softwood Lumber Standard. 


 
1.02 QUALITY ASSURANCE: 
 


A. Qualifications: 
 


1. Treatment Facility: Provide treated materials that have been produced under quality 
assurance program conducted by an ALSC - recognized agency. 


 
1.03 DELIVERY, STORAGE, AND HANDLING: 
 
(If drying after treatment is selected in part 2, retain the two paragraphs below.) 
 


A. Packing and Shipping: 
 


1. Provide waterproof covers for preservative treated wood during shipment. 
 


B. Storage and Protection: 
 


1. Store preservative treated wood off the ground and protected from the weather. 
 
 
PART 2 - PRODUCTS 
 
2.01 MANUFACTURERS: 
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A. Preservative:  Wolman E Copper Azole; Arch Treatment Technologies, Inc. 
 
(Retain below if water repellent is required.) 
 


B. Water Repellent:  Wolman WE water repellent; Arch Treatment Technologies, Inc. 
 
2.02 MATERIALS: 
 
(Lumber for preservative treatment must conform to the following specifications.  Select grade and 
species below.  Other species are acceptable for some applications, contact Arch or review code 
evaluation reports for more information. Not all species are readily available in all areas of the country.) 
 


A. Lumber: In accordance with NIST PS 20 and as follows: 
 


1. Grade:  No. 1 
1 Grade:  No. 2 
1. Grade:  No. 1 Dense. 
1. Grade:  No. 2 Dense. 
1 Grade:  Select Structural. 
1. Grade:  Standard. 
1. Grade:  Premium. 
2. Species:  Southern pine. 
2. Species:  Red pine. 
2. Species:  Ponderosa pine. 
2. Species:  Hem-fir. 
2. Species:  Douglas fir. 
2 Species: Western Hemlock. 
2. Species: Eastern White Pine. 
2. Species: Radiata Pine 
2. Species: Caribbean Pine 
3. Surfacing:  S4S. 
3. Surfacing:  S1S2E. 
3. Surfacing:  Rough. 


 
(Plywood for preservative treatment must conform to the following specifications.  Select panel grade, 
exposure durability, species group, and structural rating from below) 
 


B. Plywood:  In accordance with NIST PS 1 and as follows: 
 


1. Panel Grade:  A-C. 
1. Panel Grade:  B-C. 
1. Panel Grade:  C-C. 
1. Panel Grade:  C-D. 
2. Exposure Durability:  Exterior. 
2. Exposure Durability:  Exposure 1. 
3. Southern pine face veneers, Group 1 or 2 - no hardwood core veneers 
3. Douglas fir face veneers, Group 1 or 2 - no hardwood core veneers 
4. APA Structural Rating:  Structural I. 
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4. APA Structural Rating:  Structural II. 
 


C. Preservative: Copper Azole in accordance with AWPA Standard P5. 
 
2.03 PRESERVATIVE TREATMENT: 
 
(Select required end uses below.) 
 


A. Pressure Treatment:  In accordance with the requirements of AWPA Standard C1 and in 
accordance with the following standards for indicated end uses: 
 
1. Lumber:  C2. 
2. Plywood:  C9. 


 
(Select required applications below.) 
 


B. Minimum Preservative Retention:  In accordance with the specified standard, determined 
in the specified zone, for the following applications: 


 
1. Above Ground. 
2. Ground or Fresh Water Contact. 
3. Structural Posts and Poles (Sawn or Round). 


 
C. Moisture Content:  Drying after treatment is not required. 


 
(Select Above or Below) 
 


C. Moisture Content:  Dry after treatment as follows: 
 


1. Lumber:  19%, maximum. 
2. Plywood:  18%, maximum. 


 
(Retain below if water repellent is required.) 
 
2.04 WATER REPELLENT TREATMENT: 
 


A. Factory water repellent applied with preservative treatment. 
 
2.05 SOURCE QUALITY CONTROL: 
 


A. Inspection: 
 


1. Untreated Material: 
a. Lumber:  Provide lumber that has been inspected and graded by an ALSC 


recognized grading agency. 
b. Plywood:  Provide plywood that has been inspected and graded before 


treatment by a code-recognized inspection and testing agency. 
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2. Treated Material:  Provide treated material that bears the Natural Select trademark 
and the quality mark of an ALSC-recognized agency which maintains supervision, 
testing, and inspection of the quality of the product.  Quality marks shall be affixed 
to each piece and include the following: 
a. Identification of the inspection agency. 
b. Identification of the standard to which the material was treated. 
c. Identification of the treating facility. 
d. Identification of the preservative and retention. 
e. Identification of the end use for which the product is suitable. 


 
 
PART3 - EXECUTION 
 
3.01 INSTALLATION: 
 
(Below is not generally required for pine species less than 6 inches thick.  No other special installation 
specifications are required for preservative treated wood.) 
 


A. Surface Treatment of Field Cuts:  Treat all field cuts on members that provide structural 
support to a permanent structure in accordance with AWPA Standard M4. 


 
 
 


END OFSECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  This section includes information related to Plumbing for Potable Water 


Systems and associated equipment and furnishings, especially water systems associated with 
Drinking Fountains installed in park settings and P-patch/Community Garden Water 
Systems. 


 
1.02 Related Sections: 
 


Section 32 80 00 - Irrigation Systems 
Section 33 10 00 - Water Distribution Systems 


 
1.03 Quality Assurance: 
 


A. Basic Qualifications - The Contractor must be a Washington State Licensed 
Plumber and all testing of the backflow prevention equipment shall be done by a 
Washington State Certified Backflow Assembly Tester (BAT) certified to work in 
buildings. 


 
B. The Contractor shall also comply with all applicable local codes including but not 


limited to: 
 


1. Seattle/King County Health Department and Washington State RCW 
18.106.020. 


2. The requirements of the IBC and the Seattle Building Code as it pertains to 
plumbing for potable water systems, except as supplemented and/or modified 
herein. 


 
1.04 Submittals: 
 


A. General:  Submit complete materials list prior to performing any work.  Submit 
manufacturer catalog data and full descriptive literature, including current 
manufacturer's price list. 


 
B. Any equipment or materials installed or furnished without prior approval of the 


Engineer will be rejected and such materials will be required to be removed and 
replaced with approved materials at the complete expense of the Contractor. 


 
C. Submit shop drawings for review and approval prior to beginning work. 


 
 
PART 2 - PRODUCTS 
 
2.01 Pipes and Tubing: 
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A. General:  The application of the following pipe, tube, and fitting materials and 


joining methods required for plumbing piping systems are indicated in Part 3 Article 
"Pipe and Fittings Applications." 


 
B. Copper Tubing:  ASTM B 88, Type ‘K’ water tube.  For tubing up to 2” diameter, 


use ‘soft’ copper (annealed temper).  For tubing with diameters larger than 2”, use 
‘hard’ copper. 


 
2.02 Pipe and Tubing Fittings: 
 


A. Cast-Copper-Alloy, Solder-Joint Pressure Fittings:  ASME B16.18. 
 


B. Copper Unions:  ASME B16.18, cast-copper-alloy body, hexagonal stock, with ball-
and-socket joint, metal-to-metal seating surfaces, and solder-joint, threaded, or 
solder-joint and threaded ends. 


 
C. Threaded Ends:  Threads conforming to ASME B1.20.1. 


 
2.03 Pipe and Fittings Application: 
 


A. General:  Use pipe, tubing, fittings, and joining methods for piping systems 
according to the following applications. 


 
B. Water Distribution Piping below Ground:  Use the following: 


 
1. Copper Pipe/Tubing: 


a. Copper pipe/tubing (2 inches and smaller) shall be Type K, cast-
copper alloy solder-joint pressure fittings, and soldered joints with 
Alloy Sn95 solder, or approved equal. 


b. Any copper pipe/tubing installed under concrete slabs must be braised 
at each joint, per UPC Building Codes. 


 
2.04 Gate Valves:  All gate valves shall be Class 150 rated at 150 psi (min.) for steam - 300 psi 


(min.) for water, oil, or gas.  Ohio Brass, Nibco, Wolverine, or approved equal. 
 
2.05 Drinking Fountains:  The SPR Standards for Drinking Fountains shall be one of the 


following depending on site conditions:  Go to Parks’ Standards Website @ 
www.seattle.gov/parks/projects/standards/ to edit the following information:  (remove 
this note) 


 
A. ADA Free Standing Model(s): 


 
1. Haws Model #3380 (Old SPR Standard, for information purposes or 


matching existing only) accessible type drinking fountain, preferred color:  
powder coated Dark Green.  Refer to SPR Standard Detail 22 47 13.70. 
(or) 



http://www.seattle.gov/parks/projects/standards/�
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2. Haws Model #3300 (New SPR Standard, preferred for new projects) 
accessible type drinking fountain, preferred color:  powder coated Dark 
Green.  Refer to SPR Standard Detail 22 47 13.71. 
(or) 


3. Haws Model #3511 (Optional for Historic or Olmstead Sites only) 
accessible type drinking fountain, preferred color:  powder coated Dark 
Green.  Refer to SPR Standard Detail 22 47 13.72. 


4. Or, approved equal. 
 


 
B. ADA Wall Mounted Model(s): 


 
1. Haws Model #1025 accessible type drinking fountain, preferred color:  


powder coated Dark Green. 
(or) 


2. Haws Model #1109 accessible type drinking fountain, preferred color:  
Stainless Steel. 


3. Or, approved equal. 
 


C. All drinking fountains not located in or attached to building structures shall have 
waste outlets that must comply with local health codes and be connected thru a CB 
15, with trap to a Sanitary Sewer system as shown in SPR Standard Details for 
Drinking Fountains. 


 
D. All drinking fountains attached to building structures shall be inspected by DPD 


inspectors per local building codes and shall also be inspected by the SPR Plumbing 
Shop.  All free-standing drinking fountains shall be inspected by the SPR Plumbing 
Shop.  Call for inspections at least two (2) working days in advance by calling the 
SPR Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov. 


 
 
PART 3 - EXECUTION 
 
3.01 Piping Systems - General: 
 


A. General Locations and Arrangements:  Drawings (plans, schematics, and diagrams) 
indicate general location and arrangement of piping systems.  Indicated locations and 
arrangements were used to size pipe and calculate friction loss, expansion, pump 
sizing, and other design considerations.  Install piping as indicated, except where 
deviations to layout are approved on coordination drawings. 


 
B. At a minimum, all plumbing work on potable water systems shall be executed by a 


certified journeyman plumber. 
 
3.02 Preparation of Foundation for Buried Piping: 
 



mailto:parksconstruction.inspection@seattle.gov�
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A. Grade trench bottoms to provide smooth, firm, stable, and rock-free foundation 
throughout length of piping. 


 
B. Remove unstable, soft, and unsuitable materials at surface on which piping is to be 


laid and backfill with clean sand to indicated level. 
 


C. Lay pipe in irrigation trenches whenever feasible and backfill per Section 02810 – 
Irrigation Systems. 


 
3.03 Piping: 
 


A. General: 
 


1. Install components having pressure rating equal to or greater than system 
operating pressure. 


2. Install piping free of sags and bends. 
3. Install couplings according to manufacturer's printed instructions. 


 
B. Sleeves:  Install sleeves for all pipes passing under and/or through paving and/or 


walls, and also where indicated on the plans. 
 
3.04 Piping Joints: 
 


A. Piping Joint Construction: 
 


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


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


3. Soldered Joints: Construct joints according to AWS "Soldering Manual", 
Chapter 22 "The Soldering of Pipe and Tube". 


4. Brazed Joints: Construct joints according to AWS "Brazing Manual, Chapter 
28 "Pipe and Tube". 


5. Threaded Joints: Thread pipe with tapered pipe threads according to ASME 
B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe 
ends to remove burrs and restore full inside diameter.  Join pipe fittings and 
valves as follows: 
a. Note the internal length of threads in fittings or valve ends, and 


proximity of internal seat or wall, to determine how far pipe should be 
threaded into joint. 


b. Apply appropriate tape or thread compound to external pipe threads 
(except where dry seal threading is specified). 


c. Align threads at point of assembly. 
d. Tighten joint with wrench.  Apply wrench to valve end into which 


pipe is being threaded. 
e. Damaged Threads: Do not use pipe or pipe fittings having threads that 


are corroded or damaged.  Do not use pipe sections that have cracked 
or open welds. 
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3.05 Connections: 
 


A. Connect to existing drinking fountain valves and fixtures with pipe sizes indicated, 
but not smaller than required by plumbing code. 


 
B. Inspect condition of existing valves and drinking fountain to determine condition.  


Notify the Engineer of any conditions that would require replacement of additional 
equipment or fixtures before making connections. 


 
3.06 Field Quality Control: 
 


A. Inspect water distribution piping: 
 


1. Do not enclose, cover, or put into operation water distribution piping system 
until it has been inspected and approved by the appropriate authority having 
jurisdiction. 


2. During progress of the installation, notify the plumbing official having 
jurisdiction at least two (2) working days prior to the time inspection must be 
made.  Perform tests specified below in the presence of the Plumbing 
Inspector. 
a. Ground work Inspection:  Arrange for inspection of all plumbing 


systems located beneath any poured concrete slabs or foundations. 
b. Roughing-In Inspection:  Arrange for inspection of piping system 


before concealed or closed-in after system roughing-in and prior to 
setting fixtures. 


c. Final Inspection:  Arrange for final inspection by plumbing official to 
observe tests specified below and to ensure compliance with 
requirements of plumbing code. 


3. Re-inspections:  When a Plumbing Inspector finds that piping system will not 
pass test or inspection, make required corrections and arrange for re-
inspection by the Plumbing Inspector. 


4. Reports:  Prepare and submit inspection reports signed by the Plumbing 
Inspector. 


 
B. Testing water distribution system: 


 
1. Test for leaks and defects in new water distribution piping systems and parts 


of existing systems that have been altered, extended, or repaired.  If testing is 
performed in segments, submit separate report for each test, complete with 
diagram of portion of system tested. 


2. Leave uncovered and unconcealed in new, altered, extended, or replaced 
water distribution piping until it has been tested and approved.  Expose work 
that has been covered or concealed before it has been tested and approved for 
testing. 


3. Cap and subject the piping system to a static water pressure of 50 psi above 
the operating pressure without exceeding pressure rating of piping system 
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materials.  Isolate test-source and allow it to stand for 4 hours.  Leaks and 
loss in test pressure constitute defects that must be repaired. 


4. Repair leaks and defects with new materials and retest system or portion 
thereof until satisfactory results are obtained. 


 
3.07 Cleaning: 
 


A. Clean and disinfect water distribution piping: 
 


1. Purge new potable water distribution piping systems and parts of existing potable 
water systems that have been altered, extended, or repaired prior to use. 


2. Use purging and disinfecting procedure prescribed by authority having 
jurisdiction or, if a method is not prescribed by that authority, the procedure 
described in either AWWA C651 or AQQA C652 or as described below: 
a. Flush piping system with clean, potable water until dirty water does 


not appear at outlets. 
b. Fill system or part thereof with water/chlorine solution containing at 


least 50 parts per million of chlorine.  Isolate (valve off) and allow it 
to stand for 24 hours. 


c. Drain system or part thereof of previous solution and refill with 
water/chlorine solution containing at least 200 parts per million of 
chlorine.  Isolate and allow it to stand for 3 hours. 


d. Flush system with clean, potable water until chlorine does not remain 
in water coming from system following allowed standing time. 


e. Submit water samples in sterile bottles to authority having 
jurisdiction.  Repeat procedure if biological examination made by 
authority shows evidence of contamination. 


 
B. Prepare and submit reports for purging and disinfecting activities. 


 
C. Clean interior of piping system.  Remove dirt and debris as work progresses. 


 
3.08 Commissioning: 
 


A. Fill water systems. 
 


B. Before operating systems, perform these steps: 
 


1. Close drain valves, hydrants, and hose bibs. 
2. Open shutoff valves to full open position. 
3. Remove plugs used during testing of piping systems and plugs used for 


temporary sealing of piping during installation. 
4. Check plumbing equipment and verify proper settings, adjustments, and 


operation. 
5. Do not operate water heaters before filling with water. 
6. Check plumbing specialties and verify proper settings, adjustments, and 


operation. 
7. Energize pumps and verify proper operation. 
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 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all labor, materials and equipment to install the Play Area Synthetic 


Safety Surfacing as indicated on the drawings and specified herein 
 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 12 43 - Porous Asphalt Paving 
Section 32 20 00 - Play Area Equipment 


 
1.03 Quality Assurance: 
 


A. Manufacturer's Instructions:  Strictly adhere to the manufacturer's instructions 
regarding product handling, sub-grade preparation, surfacing system application and 
all other aspects of the surfacing installation. 


 
B. The contractor who is installing the surfacing shall have at least five (5) recent 


(within the last three (3) years) installations of Play Area Synthetic Safety 
Surfacing and shall have personnel, facilities and equipment for the specified 
work.  The contractor shall also submit evidence of the recent installations of the 
surfacing materials. 


 
C. Special Requirements: 


 
1. The safety surface products shall meet or exceed the current Consumer 


Products Safety Commission 200-g guideline and ASTM F1292-01.  The 
Contractor shall submit two (2) copies of the Manufacturer's independent test 
results showing conformance.  Reports must be for the exact thickness to be 
installed. 


2. Warranties:  Provide manufacturer's three-(3) year material warranty for all 
safety surface system materials and workmanship. 


3. Disabled Accessibility:  Products shall meet the requirements of the 
Americans with Disabilities Act (ADA) Accessibility Guidelines for 
Buildings and Facilities; Play Areas, November 2000. 


 
1.04 Submittals: 
 


A. Submit product samples, color charts or samples of available colors.  (Black will not 
be an acceptable color).  
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B. Not less than thirty (30) days prior to intended use of materials, submit full 
documentation of specific product literature illustrating its compliance with this 
Section. 


 
C. Submit list of recent installations of safety surface. 


 
D. The Contractor shall submit to the Engineer for approval, material samples to be 


used and the proposed method of application and procedures to be followed. 
 
1.05 Manufacturer and Products:  All Surfacing Materials shall be delivered to the construction 


site in its original unopened containers clearly labeled with trade name and name of 
manufacturer. 


 
 
PART 2 - PRODUCTS 
 
2.01 General: 
 


A. The safety surfacing shall have fall or shock attenuation for the height required by 
the plans as per ASTM F1292 and ASTM D3676.  


 
B. The safety surface shall have a smooth, non-slip surface finish. 


 
C. The safety surface shall be free draining. 


 
D. The material shall be rubber or rubber like with maximum utilization of recycled 


material. 
 


E. The material may be tiles or poured-in-place system, per Drawings. 
 


F. The safety surface shall be securely glued or bonded to the surface. 
 


G. The safety surface tile or poured-in-place system shall be available in permanent 
colors other than black. 


 
H. All materials shall be non-toxic under all conditions of normal use. 


 
2.02 Base Material:  Base Material shall be Type 2 Mineral Aggregate (1-1/4 inch minus crushed 


rock) per City of Seattle Standard Specifications (most recent edition).  Also refer to Section 
31 00 00 - Earthwork, Section 32 11 23 - Mineral Aggregates, or Section 32 12 43 - Porous 
Asphalt Paving for installation. 


 
2.03 Synthetic Surfacing Materials 
 


A. Polyurethane Primer and Binder:  100% Single Component Polyurethane Binding 
Agent - Methylene Dephenyl Isocyanate (MDI) based binder. 


 
B. Wear Course:  EPDM pigmented synthetic rubber granules 1-3 mm in diameter. 
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C. Impact Course:  SBR or EPDM select rubber. The impact layer is to be a precise 


combination of black rubber and polyurethane binder. 
 
2.04 Recommended Manufacturers: 
 


A. Poured in place systems: 
 


1. ‘Safe Guard’ surfacing as manufactured by Safe Guard, available from 
Playscapes Northwest 1(800) 982-1484. 


2. ‘Playbound’ as manufactured by Surface America, Inc. available from 
Landscape Structures, 1(888) 574-7377 


3. ‘GT Impax’ as manufactured by GameTime, available from SiteLines 
1(800)    235-2440. 


4. ‘Vitriturf’ as manufactured by: Vitricon, Inc., 65 Davids Drive, 
Hauppauge, New York 11788.  Phone:  1-800-777-6596. 


5. Or approved equals. 
 


B. Tile systems: 
 


1. “Playguard” as manufactured by: Carlisle Tire & Rubber Company, P.O. 
Box 99, Carlisle, Pennsylvania 17013.  Phone:  1-800-827-1001   


2. “Ruff House” as manufactured by: Connor Aga Sports Flooring 
Corporation, 251 Industrial Park Road, Amasa, Michigan 49903. Phone:  
1-800-833-7144.  Local supplier: Boorkman Associates, 545 108th Avenue 
NE, Suite 5, Bellevue, Washington 98004.  Phone:  (206) 455-1429. 


3. “Safety Tiles” as manufactured by: Dinoflex Manufacturing, Ltd., Salmon 
Arm, British Columbia, Canada.  Phone:  (604) 832-7780.  Local supplier: 
SiteLines Park and Playground Products, Lynnwood, Washington 98036.  
Phone:  (206)775-6822. 


4. “Security Blanket” as manufactured by: Playfield Industries, Inc., 
Williamsville, New York 14231-1564, Phone:  1-800-263-5750. 


5. “Play Bound” as manufactured by: Surface America, Inc., P. O. Box 157, 
Williamsville, New York 14231.  Phone:  1-800-999-0555. 


6. Or approved equals. 
 
2.05 Color(s):  The color(s) of the synthetic surfacing shall be indicated on plans or provided by 


the Consultant. 
 
 
PART 3- EXECUTION 
 
3.01 Preparation: 
 


A. Scheduling:  Synthetic poured rubber surfacing shall be installed after the 
playground equipment is installed and after the subsurface is ready to receive 
surface. The temperature should be 40 degrees and rising during installation of 
surface. 
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B. Cleaning:  The entire subsurface shall be clean, dry and free from any foreign and 


loose material. 
 


C. Inspection:  Examine the areas and conditions under which work of this Section will 
be installed.  Do not proceed until conditions detrimental to proper and timely 
completion of the work have been satisfactorily corrected and thus meet the 
manufacturer's instructions.  Beginning work constitutes approval of conditions as 
satisfactory. 


 
3.02 Base Installation: 
 


A. Provide a minimum 4” compacted lift of specified Base Aggregate or a minimum 
3” compacted lift or base aggregate and a minimum 2” lift of Porous Asphalt 
Paving true to the elevations either described or implied in the Contract Drawings or 
as required to match adjacent existing pavements or as indicated on the Contract 
Drawings. 


 
B. Bases shall be graded such that upon approval of compaction, the surface of the base 


is at the correct elevation to receive synthetic safety surfacing to design thickness 
and finished grade. 


 
C. Compact base material to 95% density per Section 31 00 00 - Earthwork or Section 


32 12 43 - Porous Asphalt Paving. 
 


D. Base installation shall conform strictly to manufacturer's instructions using all 
appropriate accessories, as required. 


 
E. Base shall have the specific minimum slope (2%) and shall vary no more than 1/8” 


when measured in any direction with a 10’ straight edge.  Asphalt base shall be 
allowed to cure a minimum of fourteen (14) days and new concrete shall be allowed 
to cure a minimum of seven (7) days prior to commencement of surfacing.  A 
compacted stone base will not require cure time but will be subject to slope and 
tolerance specifications. 


 
3.03 Synthetic Surfacing Installation:  
 


A. Synthetic surfacing installation shall conform strictly to the Manufacturer's 
instructions using all appropriate accessories as required. 


 
B. Thickness:  Total depth of the surface shall be as indicated on plan. Surface thickness 


will vary in impact course according to fall height. The specified depth of the surface 
shall be determined by the exact fall height requirements and surface depth 
requirements. 


 
C. Impact Course:  The impact course (thickness as specified) must be composed of 


rubber and be free of foreign matter. The impact course will be poured in place by 
means of screeding and hand-trowelled to maintain a seamless application.  All 







Project Name 
5/19/10 


SECTION 32 18 16.16   PAGE 5 
PLAY AREA SYNTHETIC SAFETY SURFACING 


rubber in the impact course will be of a select quality and consistent blend of rubber 
sizings to achieve maximum porosity and minimum residue. 


 
D. Wear Course: The wear course material shall be composed of EPDM granular rubber 


only per manufacturer’s specification. The wear course will be poured in place by 
means of screeding and hand trowelled to maintain a seamless application. All 
rubber shall remain consistent in gradation and size. If graphic designs and color 
transitions are used, they shall be full wear course depth.  Color(s) shall be 
determined by the Consultant. 


 
E. Edge:  Surface edges shall be flush with edge of adjacent area or tapered to provide 


safe transition.  Surface shall be sloped to drain as indicated on plans. 
 
3.04 Protection:  Surface shall be protected during the installation process and during the curing 


period upon completion of the installation and overnight during the installation. 
 
3.05 Warranty:  The Contractor shall warranty for a period of two (2) years after Physical 


Completion, that all work performed under this section shall be free from any defects in 
materials and workmanship.  Upon written notice from the Engineer, the Contractor shall, at 
no cost to the Owner, make all necessary repairs or replacements of the defective work in 
question.  During this period of warranty, the Owner shall perform normal maintenance and 
cleaning of the play area surfacing. 


 
 
 


END OF SECTION 
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PART 1 - GENERAL 
 
1.01 WARRANTY: 
 


A. Provide manufacturer’s standard warranty for all hardware. 
 
 
PART 2 - PRODUCTS 
 
2.01 HINGES: 
 


A. Stanley FBB 199 for ‘high use’ interior and exterior doors. Use NRP hinges for out 
swinging entry or exit doors. 


 
2.02 CYLINDRICAL LOCKSETS: 
 


A. General:  Best ‘93K’ Series.  (NO substitutions). 
 


B. Offices:  Best 93K7AB. 
 


C. Custodial Closets and Mechanical Rooms:  Best 93K7D. 
 


D. Multipurpose Rooms, Classrooms and Storerooms:  Best 93K7R. 
 


E. Family Changing/ADA Unisex Interior Restroom:  Best 93K7T. 
 
2.03 MORTISE LOCKSETS: 
 


A. General:  Best ‘35H’ Series (or) Corbin Russwin ML2000 Series. 
 


B. Offices:  Best 35H7E (or) Corbin-Russwin ML2051. 
 


C. Custodial Closets, Mechanical Rooms:  Best 35H7EW (or) Corbin-Russwin ML2057 
 


D. Multipurpose Rooms, Classrooms:  Best 35H7J (or) Corbin-Russwin ML2055. 
 


E. Storerooms:  Best 35H7J (or) Corbin-Russwin ML2055 for handle and latch style (or) 
Best 35H7P (or) Corbin-Russwin ML2013 (for deadbolt with no handle). 


 
2.04 TUBULAR DEADBOLTS: 
 


A. Best 83T Series.  (No substitutions). 
 


B. Kitchens:  Best 83T7K 
 


C. Interior and exterior Restrooms (except Family Changing/ADA Unisex): Best 83T7S) 
 
2.05 MORTISED DEADBOLTS (if accepted): 
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A. Best 38H (or) Corbin-Russwin DL4000. 


 
2.06 LOCKS: 
 


A. All cores shall be from “Best Access Systems”, 18401 East Valley Highway, Park 184, 
Bldg. 2, Renton, WA, 98032, Ph. 425-251-6001.  (No substitutions shall be accepted). 


 
B. All keyed cylinders shall match Seattle Parks and Recreation (SPR) Standard (Figure 8 


cores). 
 


C. All locks shall be keyed into the established master key system for the SPR. 
 


D. The Engineer, in conjunction with the Best Access System’s Representative, shall 
determine keying arrangement. 


 
E. All cores shall be Best (Figure 8) design for key control. 


 
F. Cabinet and Desk Drawer locks:  Best (Figure 8) 5L Series latch bolts or deadbolts rim 


mounted locks (or) Best 1E7E4 slabbed cabinet mortised cylinders. 
 


G. All cylinders on all locking devices must accept Best (Figure 8) cores. 
 
2.07 EXIT DEVICES: 
 


A. Exit devices shall be Von Duprin 98/99 Series.  (No substitutions). 
 


B. Von Duprin 22 Series (or) Corbin-Russwin ED 8000 (for low traffic areas, such as back 
door to garbage area etc.). 


 
C. On Storefront or Entrance Systems, use Von Duprin, or approved equal. 


 
2.08 DOOR CLOSERS: 
 


A. LCN 4041, or approved equal. 
 


B. Corbin-Russwin 2400 Series or approved for Low Traffic Areas. 
 
2.09 PUSH PULL AND KICK PLATES: 
 


A. Finish shall be US-26 D or 33. 
 
2.10 THRESHOLDS AND WEATHERSTRIPPING: 
 


A. Pemko, or approved equal. 
 
2.11 PADLOCKS: 
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A. All padlocks shall be Best padlocks. 
 
 
PART 3 - EXECUTION 
 
3.01 Any 1E Series Cam locks shall be installed such that the cylinder will not rotate in its hole (that 


is, the hole shall be routed to the same shape as the cylinder). 
 
 
 


END OF SECTION 





		PART 1 - GENERAL
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PART 1 - GENERAL 
 
1.01 Surfaces under play equipment shall be sand to a minimum depth of 12 inches. 
 


A. Materials:  Play Area Sand Materials (otherwise known as “Builder’s Sand”) shall be as 
follows: 


 
1. 100% washed fine dry sand, by volume, complying with the following sieve 


analysis: 
Sieve Sizes  Percent Passing 
No. 8    100% 
No. 16      94% 
No. 30      71% 
No. 50      14% 
No. 100      1% 


2. The Contractor shall submit samples of sand for approval by the Engineer prior to 
placement. 


 
 
PART 2 - PRODUCTS Not Used 
 
PART 2 - EXECUTION Not Used 
 
 
 


END OF SECTION 





		END OF SECTION
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1- GENERAL 
 
1.01 Description:  Provide all labor, materials, tools, equipment, and incidentals necessary to 


install a complete Sand and Rubber Infilled Synthetic Monofilament Turf System as 
indicated on the Drawings and as specified herein.  The installation of all materials shall be 
performed in strict accordance with the manufacturer’s installation instructions and in 
accordance with all approved shop drawings. 


 
1.02 Related Sections: 
 


Section 03 10 00 - Concrete Formwork 
Section 03 20 00 - Concrete Reinforcement 
Section 03 30 00 - Cast-in-Place Concrete 
Section 03 35 00 - Concrete Finishing 
Section 31 00 00 - Earthwork 
Section 32 11 23.23 - Synthetic Athletic Field Turf Base 


 
1.03 References: 
 


A. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition. 
 


B. ASTM Standard Test Methods: 
 


D1577 - Standard Test Method for Linear Density of Textile. 
D5848 - Standard Test Method for Mass Per Unit Area of Pile Yarn Floor Covering. 
D418 - Standard Test Method for Testing Pile Yarn Floor Covering Construction. 
D1338 - Standard Test Method for Tuft Bind of Pile Yarn Floor Coverings. 
D1682 - Standard Method of Test for Breaking Load and Elongation of Textile 


Fabrics D5034 - Standard Test Method of Breaking Strength and Elongation 
of Textile Fabrics (Grab Test). 


F1015  - Standard Test Method for Relative Abrasiveness of Synthetic Turf Playing 
Surfaces. 


D4491 - Standard Test Method for Water Permeability of Geotextiles by 
Permittivity. 


D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor 
Covering Materials. 


F355   - Standard Test Method for Shock-Absorbing Properties of Playing Surfaces. 
F1936  - Standard Test Method for Shock-Absorbing Properties of North American 


Football Field Playing Systems as Measured in the Field. 
D1557 – Test Method for Laboratory Compaction Characteristics of Soil Using 


Modified Effort. 
E-648  - Flooring Critical Radiant Panel Test (Flame Spread). 
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1.04 Quality Assurance: 
 


A. The approved fiber manufactures: 
 


1. The following fiber manufacturers are pre-approved for the Sand – Rubber 
Infilled Synthetic Turf System:  TC Thiolon USA 


2. The synthetic turf vendor shall provide written documentation certifying the 
source of the fiber used for the field, including the green and all colors used 
for lines and markings. 


 
B. The approved supplier and installer must exhibit all of the following points of 


experience: 
 


1. Must be experienced in the manufacture and installation of infilled synthetic 
turf system for a minimum of 10 years with the same manufacturer, product, 
and company.  This includes same or similar pile fiber, backing, backing 
coating, and installation method.  Periodic upgrades and advances in products 
are not included in this requirement as long as the general products listed in 
the sentence above remain the same.  At least one installation must be a 
minimum of 9 years old at the date of the originally advertised Bid Opening 
for this project. 


2. Must have installed a minimum of 40 fields of 65,000 contiguous square feet 
or more in the United States in the past two years and 100 fields of 65,000 
contiguous square feet or more in the United States in the past 5 years with 
the same manufacturer, product, and company.  This includes same or similar 
pile fiber, backing, backing coating, and installation method.  Periodic 
upgrades and advances in products are not included in this requirement as 
long as the general products listed in the sentence above remain the same.   


3. Must have 20 full sized field installations that are the exact specified material 
for this project including the monofilament fiber system, backing, backing 
coating, and installation method that have been installed for at least 1 year.  
At least one of these installations must be 65,000 square feet or more. 


4. Must have at least 5 Division 1 Baseball field with the entire field surface 
being infilled synthetic turf except for home plate and pitchers mound.  Must 
have at least 5 FIFA recommended soccer fields with the entire field surface 
being infilled synthetic turf meeting or exceeding FIFA lab tests. 


5. Each Project Site must include laying and sewing carpet sections, inlaying 
lines and markings, blending and installing infill materials, and warranty 
work as necessary. 


 
B. The apparent low and second low bidder to supply the Engineer with documentation 


illustrating experience identified in 1.04.A above within (3) working days of bid 
opening.  Include the following information for each qualified project site: 


 
1. Owner Name 
2. Name of Responsible Owner Representative, including title 
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3. Telephone Number of Owner Representative 
4. Project Name 
5. Project Location 
6. Dates of Execution, including Date of Notice to Proceed and Date of Final 


Acceptance. 
7. Size of Installation in Square Feet of finished sand-rubber infilled synthetic 


turf surface area. 
8. Record of Warranty Work performed from date of Final Acceptance, 


including dates and specific descriptions of work performed. 
 


C. Installer Qualifications 
 


1. The Turf Installation Contractor must provide competent personnel skilled in 
this specific type of infilled synthetic turf installation.  They must have 
installed a minimum of 50 fields of 65,000 square feet or more of infilled 
synthetic turf with the same manufacturer and company as specified including 
laying and sewing carpet sections, inlaying lines and markings and blending 
and installing infill materials. 


2. The designated Supervisory Person on this project must be certified, in 
writing by the turf Manufacturer, as competent in the installation of the 
infilled synthetic turf system being proposed for this project, including 
sewing seams and proper installation of the infill mixture. 


3. The Manufacturer shall have a representative on-site to certify the installation 
and Warranty compliance. 


 
D. Prior to commencing the work of this section, inspect, test, and provide in writing 


certification that the aggregate base preparation meets or exceeds the infilled 
synthetic turf manufacturer’s requirements for warranty of the installation of the 
infilled synthetic turf.  The Contractor shall test the aggregate base for compliance to 
the synthetic turf Manufacturer’s guidelines and Section 02205 of these 
Specifications for compaction, planarity, and permeability. 


 
E. The Turf Contractor shall provide the necessary testing data to the owner that the 


finished field meets the required shock attenuation, as per ASTM F1936. 
 
1.05 Submittals:  A minimum of two (2) weeks prior to delivery of the following products to the 


project site, provide to the Engineer for approval two (2) complete sets of the following: 
 


A. Certified copies of independent (third-party) laboratory reports on ASTM tests as 
follows: 


 
1. Pile Height, Face Width & Total Fabric Weight, ASTM D418 or D5848 
2. Primary and Secondary Backing Weights, ASTM D418 or D5848 
3. Tuft Bind, ASTM D1335 
4. Grab Tear Strength, ASTM D1682 or D5034 
5. Pill Burn Test, ASTM D2859 
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6. Flooring Critical Radiant Panel Test (Flame Spread), ASTM E-648 
 


B. 1/2 cubic foot sample of blended sand & rubber infill material w/detailed sieve 
analysis. 


 
C. Carpet Material Samples 


 
1. 4” x 36” sample of both the white and yellow play line inlay. 
2. 18” x 18” sample of green field carpet. 
3. 18” x 18” sample of beige field carpet 
4. 3 examples of sewn green field carpet seams, minimum width 36”, including 


a minimum 48” on each side of seam (total size 36” x 96” with seam 
centered), fabricated as proposed for the work. 


 
D. A minimum 18” square sample of complete infilled system, including field and play 


line materials infilled with the approved sand-rubber blend, enclosed and portable. 
 


E. Recycled Plastic 2x4 Timber:  Catalog cut, technical literature, and a single 4’ length, 
sawn through approx. 85% of cross-section, 3” for nominally dimensioned product, 
3½” for fully dimensioned product, showing thorough homogenization of recycled 
content throughout the cross-section. 


 
F Manufacturers detailed installation instructions for Synthetic Turf System used. 


 
G. Detailed maintenance procedures and equipment requirements for the Synthetic Turf 


system supplied. 
 


H. Manufacturers written warranty for materials as specified in Paragraph 1.07.B below. 
 


I. Contractors written warranty for workmanship as specified in Paragraph 1.07.E 
below. 


 
1.06 Delivery, Storage and Handling:  Provide for delivery of all materials required to complete 


the work of this section.  Deliver infilled synthetic turf system products to the project site in 
wrapped condition.  Store all materials in such a manner as to prevent ground contact or 
exposure to sun, wind, or rain.  Pay particular attention to maintaining infill materials as dry 
and flowable.  Handle all materials in accordance with the manufacturer’s recommendations 
or requirements for maintenance of the requirements of warranty 


 
1.07 Warranty: 
 


A. General:  Although this installation is intended primarily and specifically for use as a 
recreational soccer field, baseball and softball, the Turf Contractor (“the 
Contractor”), Turf Manufacturer (“the Manufacturer”), and Turf Installer shall 
warrant and guarantee the work of the Contract as suitable for use for recreational, 
league, and tournament play and practice of soccer, flag football, ultimate Frisbee, 
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lacrosse, and field hockey, as well as individual or group jogging or running, casual 
and concentrated pedestrian uses, and occasional maintenance vehicle traffic. 


 
B. Contractor shall ensure that the Manufacturer shall provide a Warranty to the Owner 


that covers defects in materials and workmanship of the turf for a period of eight (8) 
years from the date of  Physical Completion (“Manufacturer’s Warranty”).  The 
Manufacturer’s Warranty may not exclude wear and tear or damage caused from UV 
degradation  and must warrant that the artificial grass field turf maintain an ASTM 
355 G-max of between 135-175 for the life of the Warranty.  Degradation in excess 
of the following values shall also be considered a valid warranty claim. 


 


 
Property 


 
Value / Test 


Max. Annual 
Deviation 


Maximum 
Deviation from 
initial value* 


    


Yarn Density 9000 Denier / 
ASTM D1577 -10% -20% 


    


Yarn Breaking Strength 24 lbs / 
ASTM D2256 -5% -20% 


    
Backing Grab Tear 
Strength, including 
seams 


170 lbs /  
ASTM D1682 -10% 25% 


    
System Impact 
Attenuation 


<200G 
ASTM F355 +5% +30% 


    
System Permeability >40”/hour -10% -25% 


 
*Life of Warranty 


 
C. Contractor shall ensure that the Manufacturer's Warranty be insured for the full eight 


(8) year warranty period either by an authorized insurer in the State of Washington 
that has an A.M. Best’s rating of not less than A- XII, an insurer filed as Washington 
State surplus lines or as may otherwise be approved by Owner.  The Manufacturer's 
Warranty insurance policy must be supplied to Owner with pre-award submittals and 
is subject to Owner’s approval of terms, conditions, definitions and exclusions, 
which may not differ materially from the Manufacturer’s Warranty. Coverage shall, 
as a minimum, include limits of liability sufficient to pay for the warranty obligations 
and the policy shall not be cancelable for any reason, including the bankruptcy of the 
manufacturer and non-payment of premium. 


 
D. Contractor shall provide a Warranty to the Owner that covers defects in the 


installation workmanship, and further warrants that the installation will be done in 
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accordance with both the Manufacturer’s recommendations and any written 
directives of the Manufacturer’s onsite representative. 


 
E. Contractor shall ensure that the Manufacturer accepts responsibility for the 


following: 
 


1. Verifying that Manufacturer’s onsite representative will inspect the 
installation and confirm that the work has been done in accordance with both 
the Manufacturer’s recommendations and specifications and any written 
directives of the Manufacturer’s onsite representative. 


2. Providing the Owner with complete instructions, schedules, training and 
demonstrations for proper maintenance necessary to maintain the 
Manufacturer’s Warranty; Training to include all at a minimum (2) Parks 
personnel responsible for the given field.  Trainer to be qualified in 
maintaining same specified type of field and to impart (in written form, 
verbal and via demonstration) all necessary and probable maintenance needs 
within the first (3) years of the field’s existence; and, 


3. Where agreement cannot be reached on future Owner claims of unreasonable 
wear or degradation, disproving such claims by removing samples of 
sufficient size/weight for testing and promptly replacing with new materials 
at the Manufacturer’s cost.  Testing shall be at the Manufacturer’s expense, at 
an independent laboratory approved by Engineer.  Where claims are 
successfully disproved through independent testing, the Owner shall 
compensate the Manufacturer for the cost of testing. 


 
 
PART 2- PRODUCTS 
 
2.01 General:  Supply all products necessary to provide for the complete installation of the Sand – 


Rubber Infilled Synthetic Turf System as indicated in the Contract Drawings, including 
materials which may not be mentioned here but are required either by the manufacturer or 
installer to complete the installation. 


 
2.02 Synthetic Turf Carpet: 
 


A. Synthetic Turf System shall be 2 1/2” pile Field Turf Duraspine FTOM-1F Series 
Synthetic Grass System,as manufactured by:   


 
FIELDTURF International, Inc 
5211 Mitchell Bridge Road 
Dalton, GA 30721 
1-800-724-2969 


 
Or, approved equal. 


 
B. Synthetic Turf Carpet Colors: 
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Colors of the Synthetic Turf Carpet, as shown on the Drawings shall be a natural 
grass green for ‘simulated turf areas’, beige for ‘simulated skinned infield areas’, and 
woven or sewn-in white, red, and gold play lines.  All colors to be approved by 
Engineer prior to installation. 


 
C. The component materials of the Infilled Synthetic Turf System consist of: 


 
1. A Carpet made of UV-resistant polyethylene monofilament fibers, measuring 


not less than 2-1/2 inches high and not less than 125 microns in thickness.  
Fibers shall have been extruded individually, stretched, twisted and designed 
low in friction to eliminate abrasion.  The fibers shall be permanently secured 
into a non-perforated and porous backing. 


2. An Infill that is a controlled mixture of graded dust free silica sand and 
smooth, rounded crumb rubber that partially fills the carpet in layers per the 
manufacturer’s instructions.   


3. Glue, thread, seaming fabric and other materials used to install and mark the 
artificial grass field turf. 


 
D. The installed artificial grass field turf shall have the following properties: 


 
Standard   Property    Specification 


Pile Yarn Type   UV-Resistant 
Polyethylene 


ASTM D1577   Fiber Denier    9000 nominal 
ASTM D 1577  Fiber Thickness   125 microns 
ASTM D418/D5848  Pile Height    2 1/2” nominal 
ASTM D418/D5848  Pile Weight    36 oz./sq. yd. 
ASTM D1682/D5034  Grab Tear (width)   200 lbs/force 
ASTM D1682/D5034  Grab Tear (length)   200 lbs/force 
ASTMD2256   Yarn Breaking Stregnth  24 lbs. 
ASTM F1015   Relative Abrasiveness Index    20.2 or less 


abrasive 
ASTM D4491   Carpet Permeability    >40 inches/hour 
ASTM D2859   Flammability (Pill Burn)  Pass 
ASTM E648   Critical Radiant Flux (Flame 
    Spread) with filling   >.2 g/sq. cm. 


(Class B Rating) 
ASTM F355/F1936  Impact Attenuation, Gmax   =<200 G-Max 
    Machine Gauge   ¾” on center 


 
E. The Carpet shall consist of fibers tufted into a primary backing with a secondary 


elastomeric coating. 
 


1. The Carpet shall be furnished in 15’ wide rolls. Rolls shall be long enough to 
go from sideline to sideline without splicing. The perimeter white line shall 
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be tufted into the individual sideline rolls. Head seams, other than at 
sidelines, will not be acceptable  


2. The Carpet’s primary backing shall be a composite fabric treated with UV 
inhibitors, consisting of one layer of woven polypropylene and one layer of 
non-woven polypropylene needle punched together so as to function as a 
single unit.  The secondary back coating shall consist of an application of 
heat-activated urethane to permanently lock the fiber tufts in place and be 
porous.  Perforated (i.e., with punched, drilled or burned holes) backed carpet 
shall not be acceptable. 


3. The fiber shall be 9,000 denier, 125 microns thick, low friction, UV-resistant 
monofilament fiber measuring not less than 2 ½ inches high. Systems with 
less than a 2 ½ inch fiber and/or shock pad enhancements will not be 
accepted as equivalent. 


4. The fiber tufts shall be fanned or unfolded prior to installation, rolling or 
spiraling is not acceptable.   


 
F. The Infill materials shall be approved by the Manufacturer. The Infill shall consist of 


a resilient layered granular system, comprised of selected and graded dust-free silica 
sand and cryogenically hammer-milled SBR rubber crumb.  Artificial Grass products 
without cryogenically processed rubber or a finish application of pure rubber 
cryogenically processed will not be acceptable. The sand component of the infill 
must represent a minimum of 51% or more of the total infill, by weight. 


 
G. All seams shall be sewn.  Thread for sewing seams of turf shall be as recommended 


by the synthetic turf Manufacturer.  Glued seams shall not be allowed, except as 
required for inlaid markings.  The method and adhesives used for inlaid markings 
shall be as recommended by the synthetic turf   


 
2.03 Edging: 
 


A. All edges of the Infilled Synthetic Turf System installation shall be secured using 2”x 
4”x12’ (dimensional or nominal) recycled plastic timbers as approved.  Recycled 
Plastic materials shall be thoroughly blended and homogenized within the full cross 
section of any extrusion. 


 
B. Recycled Plastic edging shall be secured to the concrete band, concrete curb, and 


concrete wall with 5/8” concrete wedge anchors as shown on the Drawings and 
specified herein. 


 
2.04 Maintenance Equipment:  The Synthetic Turf Contractor may provide the following 


equipment separately or as an approved combination assembly. 
 


A. Field Groomer:  Supply a field groomer, which shall include a towing mechanism 
compatible with a field utility vehicle.  The field groomer shall be the FieldTurf RT 
Groomer (Phone 1-800-724-2969), or equal. 
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B. Surface Sweeper:  Provide a friction-drive sweeper(s) with mesh bottom.  Mesh 
opening shall allow passage of the infill materials picked up by the sweeper while 
trapping particles in the hopper.  Provide sweepers in sufficient numbers to cover 10’ 
width per pass. 


 
C. Surface Drag Brush:  Provide surface drag brushes consistent with the synthetic turf 


manufacturer’s recommendations for routine maintenance of the turf surface.  
Provide a minimum of 15’ effective width.  Surface Drag to be Sportsfield 
Specialties/ FieldSpec 15’ Drag Brush or approved equal. 


 
 
PART 3- EXECUTION 
 
3.01 Base Inspection:  Inspect the finished Base Course and Leveling course installation for 


satisfaction of the Infilled Synthetic Turf System Manufacturer’s requirements for optimum 
system performance.  Notify the Engineer of discrepancies or conditions which may result in 
less-than-optimum performance of the Synthetic Turf System or voiding of the 
Manufacturers Warranty. 


 
Prior to commencing the work of this section, inspect and provide in writing certification 
that the aggregate base preparation meets or exceeds the Infilled Synthetic Turf 
Manufacturer’s requirements for warranty of the installation of the Infilled Synthetic Turf 
System. 


 
3.02 Maintenance:  Coordinate with other trades to insure that all work in progress and completed 


work is protected and maintain all completed work in a like-new condition.  Correct all 
damage to a condition acceptable to Engineer at no additional cost to the Owner. 


 
3.03 Edging:  Install recycled plastic timber edging in such a manner as to allow the finished 


Infilled Synthetic Turf System to conform to the finish grade lines and elevations as 
indicated in the Contract Drawings, generally 2” below finished grade of adjacent surfaces.  
Drill each length of timber a minimum of 3 places per timber, beginning 6” from each end 
and spaced equally a maximum of 4’-0 on center.  Drilled holes shall be sized to insure a 
tight friction bond with concrete wedge anchors, generally 1\2” diameter. 


 
3.04 Infilled Synthetic Turf System Installation: 
 


A. Install in accordance with Manufacturer's instructions. The Contractor shall strictly 
adhere to the installation procedures outlined under this section.  Any variance from 
these requirements must be accepted in writing, by the Manufacturer’s onsite 
representative, and submitted to the Engineer, verifying that the changes do not in 
any way affect the warranty.  Infill materials shall be approved by the Manufacturer 
and installed in accordance with the Manufacturer’s standard procedures. 


 
B. The carpet rolls are to be installed directly over the properly prepared aggregate base. 


Extreme care should be taken to avoid disturbing the aggregate base, both in regard 







Project Name 
3/22/10 


SECTION 32 18 23.39   PAGE 10 
SYNTHETIC ATHLETIC FIELD TURF SURFACING 


to compaction and planarity.  A 2-5 ton static roller should be on site and available to 
repair and properly compact any disturbed areas of the aggregate base. 


 
C. The full width rolls shall be laid out across the field. Turf shall be of sufficient length 


to permit full cross-field installation from sideline to sideline. No head or cross 
seams will be allowed in the main playing area between the sidelines.  Utilizing 
standard state of the art sewing procedures each roll shall be attached to the next.  
When all of the rolls of the playing surface have been installed, the sideline areas 
shall be installed at right angles to the playing field turf. 


 
D. This is a 99% sewn installation.  Gluing of rolls shall not be acceptable. Minimum 


gluing will only be permitted to repair problem areas, corner completions, and to cut 
in any logos or inlaid lines as required by the specifications. All seams shall be sewn 
using double bagger stitches and polyester thread or adhered using seaming tape and 
high grade adhesive (per the manufacturer’s standard procedures). Seams shall be 
flat, tight, and permanent with no separation or fraying. 


 
E. Infill materials shall be applied in numerous thin lifts. The turf shall be brushed as 


the mixture is applied. The infill material shall be installed to a depth determined by 
the Manufacturer. 


 
F. The Infill materials shall be installed to fill the voids between the fibers and allow the 


fibers to remain vertical and non-directional.  The Infill installation consists of a base 
layer of sand followed by a homogenous mixture of the sand and the cryogenically 
processed rubber. A final application of specifically sized cryogenically processed 
rubber completes the system.  The Infill shall be installed to the depth of 1 ¾”.  The 
infill density shall consist of no less than 6 lbs of silica sand and at least 3 lbs of 
cryogenically processed, smooth rubber per square foot.  The Infill shall be placed so 
that there is a void of ¾” to the top of the fibers and a final layer of pure 
cryogenically process rubber. 


 
G. Synthetic turf carpet shall be attached to the perimeter edge detail in accordance with 


the Manufacturer’s standard procedures. 
 


H. Play Lines: 
 


1. Play lines shall be laid out as shown on the Drawings. 
2. Play lines shall be cut-in and sewn in place incorporating the pre-approved 


seaming detail. 
 


I. Finishing: 
 


1. Following completion of the infill, continue to work the surface of the 
installation, separating individual carpet tufts along their longitudinal axis 
and spread evenly over the area between attachment points of each tuft.  
Produce a uniform stand of synthetic turf fibers above the surface of the infill. 
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2. Removal all accumulations of loose tufts and fibers from the finished surface. 
 Clear all installation debris from the site including loose infill materials, 
packaging, containers, etc. 


 
3.05 Inspections & Testing: 
 


A. Initial Installation: 
 


Following the installation of the first two panels of carpet fabric and the sewing of 
those two panels, request inspection and approval by the Engineer.  Do not proceed 
beyond the first two panels without this approval.  Notify Engineer 48 hours prior to 
inspection.  The Engineer will make every effort not to delay progress of the carpet 
installation due to this inspection requirement. 


 
The Engineer will inspect the work on a regular basis for compliance with the 
approved manufacturers detailed installation instructions.  Work that appears not to 
be in compliance will be rejected and must be removed and replaced to the 
satisfaction of the Engineer. 


 
B. Following completion of the infill, defibrillation of the carpet fibers, and cleanup of 


the installation debris, perform an on-site permeability test establishing initial 
benchmark data for warranty performance. 


 
C. Perform an on-site impact attenuation test in conformance with ASTM F355, 


Standard Test Method for Shock-Absorbing Properties of Playing Surface Systems 
and Materials, modified as approved by the Engineer for field testing, to establish 
benchmark data for warranty performance. 


 
3.06 Synthetic Turf Acceptance:  Until the Physical Completion of the complete work of the 


Contract, protect and maintain the installation.  Keep the surface of the field free of 
construction debris, leaves, and other litter.  Repair or replace any damage caused by 
vandalism, other trades, traffic, or weather. 


 
 
 


END OF SECTION 
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MODIFIED WARRANTY FOR LANDSCAPING       
 
Based upon approval by the Parks Engineer and the Parks Construction Manager, the Project 
Manager shall follow the procedures listed below for any project that is expected to reach Physical 
Completion during the winter or summer (non-seeding/planting) seasons and/or when the dates 
shown in the specifications do not correspond to actual project closeout conditions.  The procedures 
are similar but slightly different for the hydroseeding of lawn areas and for landscape plantings, 
which include trees, shrubs, and ground cover plantings. 
 
FOR HYDROSEEDING: 
 
1.01 Parks Standard Specification for Maintenance, Replacement, and Warranty of Hydroseeding 


includes the following language: 
 


A. Maintenance: 
1. Maintain seeded areas until grass is well established and exhibits a vigorous 


growing condition. 
2. Maintenance shall include; protection, watering, and a minimum of two 


mowing cycles, or until provisional acceptance. 
3. After the first mowing, turf shall be fertilized with specified maintenance 


fertilizer for lawns and athletic fields, at the rate of 1 lb. of Nitrogen per 
1,000 SF. 


4. All grass clippings shall be removed from the site if requested by the 
Engineer. 


 
B. Replacement:  Rehydroseed at the original rate of 8 lbs. of seed per 1,000 SF, 50 lbs. 


of hydromulch per 1,000 SF, and 1 lb. of installation fertilizer per 1,000 SF. 
 


C. Warranty:  Hydroseeded areas shall have a relatively uniform stand of grass with no 
bare spots over 6" square at the time of provisional acceptance.  All areas failing to 
vigorously establish within 90 days after germination or one growing season 
(whichever is longest), for any reason whatsoever, shall be redone at the Contractor’s 
expense. 


 
1.02 Parks Standard Specification for Hydroseeding uses the following procedures to determine 


Physical Completion: 
 


A. Inspection to determine Physical Completion of seeded areas will be made by the 
Engineer upon the Contractor's request.  Provide notification at least five (5) working 
days before requested inspection date. 
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1. Hydroseeded areas shall be accepted provided all requirements, including 


maintenance, have been complied with and grass is well established and 
exhibits a vigorous growing condition. 


2. Areas failing to show a uniform stand of grass shall be rehydroseeded at the 
Contractor’s expense. 


 
B. Upon Physical Completion, the Owner will assume all lawn maintenance. 


 
1.03 Parks Standard Specification for Hydroseeding under normal project conditions uses the 


following language for acceptable conditions and installation dates: 
 


A. Hydroseeding shall only be done from April 1 to May 31 or from September 1 to 
October 31. 


 
B. No seeding shall be done before or after these dates without the Engineer’s written 


approval.  Written permission to seed from June 1 to August 31 may be granted 
only if automatic irrigation is available and operational at the site.  Permission to 
seed from November 1 to March 31 will only be given when Physical Completion 
of the project is imminent and the environmental conditions are conducive to 
acceptable growth.  No seeding shall be done on weekends or legal holidays without 
written approval of the Engineer. 


 
1.04 The project manager shall use the following standard procedures when requesting an 


exception to the standard specification for Hydroseeding during non-specified times: 
 


A. Fill out the attached approval form and get it signed by the Parks Engineer. 
 


B. Assure that the site conditions for preparation (including grading and soil 
preparation) have been inspected and approved by the Consulting Landscape 
Architect and/or Parks’ Landscape Architect prior to seeding operations. 


 
C. Schedule hydroseeding during the best possible weather and site conditions as 


specified above. 
 


D. Install and provide ongoing maintenance of physical barriers and signage to 
prevent foot traffic from accessing newly seeded areas. 


 
E. Retain budget to cover and make arrangements for the reseeding of all areas 


that are determined to not meet the normal replacement requirements of the 
specifications as listed above. 


 
F. Make arrangements for the ongoing maintenance (as listed above), and transfer 


to operations to the appropriate district maintenance staff, for the newly seeded 
areas. 


 
G. Provide the Contractor with a signed letter releasing them from or modifying 


the lawn establishment and warranty requirements. 
 
FOR LANDSCAPE PLANTINGS: 
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2.01 Parks Standard Specification for Maintenance, Replacement, and Warranty of Landscape 


Plantings includes the following language: 
 


A. Maintenance: 
1. Maintain plantings for a period of at least thirty (30) days after substantial 


completion of planting operations or until all plants are sufficiently recovered 
from transplanting and in a healthy growing condition, acceptable to the 
Engineer. 


2. Maintenance shall include regular (at least twice weekly) cultivating, 
weeding, watering, pruning (only as directed), and application of appropriate 
insecticides and fungicides necessary to maintain plants free of insects and 
disease. 
a. Re-set settled plants to proper grade and position.  Restore planting 


saucer and adjacent material and remove dead material. 
b. Straighten, repair and adjust guy wires and stakes as required. 
c. Correct defective work, as soon as possible, after deficiencies become 


apparent and weather and season permit.  
d. Water trees, plants, and ground cover beds within the first twenty-four 


(24) hours of initial planting, and not less than twice per week 
(including rain) until Physical Completion. 


 
B. Replacement:  Replace, in accordance with the drawings and specifications, all 


plants that are dead or, as determined by the Engineer, are in an unhealthy or 
unsightly condition, and have lost their natural shape due to dead branches, or other 
causes due to the Contractor's negligence.  The cost of such replacement(s) is at the 
Contractor's expense.  Warrant all replacement plants for one (1) year after Physical 
Completion, unless otherwise specified. 


 
C. Warranty: 


1. Warrant all plant materials to remain alive and be in healthy, vigorous 
condition for a period of one (1) year after the date of Physical Completion.  
Inspection of plants will be made by the Engineer at the completion of 
planting. 


2. Warranty shall not include damage or loss of trees, plants, or ground covers 
caused by fires, floods, freezing rains, lightning storms, or winds over 
seventy-five (75) MPH, winter kill caused by extreme cold and severe winter 
conditions not typical of planting area; acts of vandalism or negligence on the 
part of the Owner. 


3. Remove and immediately replace all plants, as determined by the Engineer, 
to be unsatisfactory during the initial planting installation. 


4. This warranty also applies to existing trees, shrubs and ground covers that are 
to be removed and heeled-in for later replanting on-site. 


 
2.02 Parks Standard Specification for Landscape Planting uses the following procedures to 


determine Physical Completion: 
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A. Inspection to determine Physical Completion of planted areas will be made by the 


Engineer, upon Contractor's request.  Provide notification at least ten (10) working 
days before requested inspection date. 
1. Planted areas will be accepted provided all requirements, including the 


maintenance period have been complied with and plant materials are alive 
and in a healthy, vigorous condition. 


 
B. Upon Physical Completion, the Owner will assume plant maintenance. 


 
2.03 Parks Standard Specification for Landscape Planting under normal project conditions uses 


the following language for acceptable conditions and installation dates: 
 


A. Plants shall not be planted during freezing weather or when the ground is frozen.  
Plants shall not be planted during excessively wet conditions.  Plants shall not be 
placed on any day in which temperatures are forecast to exceed 80 degrees unless 
the Parks Engineer approves otherwise in writing. 


 
B. Dates to plant:  Planting trees, shrubs, and groundcovers within a Parks project site 


shall be performed during the period between October 1 and April 30.  Planting at 
other times shall only by done by written permission of the Parks Engineer and only 
if an automatic irrigation system is available at the site at the time of planting. 


 
2.04 The project manager shall use the following standard procedures when requesting an 


exception to the standard specification for Landscape Planting


 


 during non-specified 
times: 


A. Fill out the attached approval form and get it signed by the Parks Engineer. 
 


B. Assure that the site conditions for preparation (including grading and soil 
preparation) have been inspected and approved by the Consulting Landscape 
Architect and/or Parks’ Landscape Architect prior to planting operations. 


 
C. Schedule planting during the best possible weather and site conditions as 


specified above. 
 


D. Install and provide ongoing maintenance of planting areas to prevent foot 
traffic from accessing newly planted areas. 


 
E. Retain budget to cover and make arrangements for the replanting of all areas 


that are determined to not meet the normal replacement requirements of the 
specifications as listed above. 


 
F. Make arrangements for the ongoing maintenance (as listed above), and transfer 


to operations to the appropriate district maintenance staff, for the newly 
planted areas. 


 
H. Provide the Contractor with a signed copy of the approval form releasing them 


from or modifying the plant establishment and warranty requirements. 
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HYDROSEEDING / LANDSCAPE PLANTING 
MODIFIED WARRANTY APPROVAL FORM: 


 
 
Date: _________________________ 
 
Rebecca Rufin - Parks Engineer 
Seattle Department of Parks and Recreation 
800 Maynard Avenue South, 3rd Floor 
Seattle, Washington 98134-1336 
 
Re: (Project Name) 
 
"I (insert the name of Project Manager), submit that the (hydroseeding or landscape plantings) 
being installed by (insert name of appropriate contractor) on (insert name of project) located at 
(street address or location), is performed in strict accordance with the contract documents.  Further, 
I request that the warranty for this work be modified to reflect the fact that (insert name of 
appropriate contractor), was directed by me to proceed with (hydroseeding or landscape planting) 
on dates that are not within those dates in the specifications that are recommend for those 
operations. 
 
The Contractor understands that they are responsible for the maintenance of modified warranty 
landscape elements up to provisional acceptance by the Engineer and that the Seattle Department of 
Parks and Recreation will assume all maintenance of normally warranted elements upon provisional 
acceptance and upon Physical Completion of the project. 
 
List any other project specific special provisions or conditions:  
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 
 
Sincerely, 
 
______________________________________________________________________________ 
Project Manager    Ph. #    Date 
 
______________________________________________________________________________ 
Contractor     Ph. #    Date 
 
 
Approved by: 
 
 
______________________________________________________________________________ 
Rebecca Rufin - Parks Engineer      Date 
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GRANDSTAND BLEACHERS 


NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Scope of Work:  Furnish all labor, materials and equipment required to install the 


Grandstand Bleachers as specified herein or as otherwise approved by the Engineer.  Said 
work shall include any incidentals required to provide a finished job.  Work described under 
this Section may require a Building Permit from the City of Seattle Department of Planning 
and Development (DPD). 


 
1.02 Submittals:  Submit the following seven (7) days following award of contract. 
 


A. Submit the following samples: 
 


1. Seatboard 
2. Footboard 
3. Riserboard 
4 Handrail support post end cap 
5. 12-inch (12”) by 12-inch (12”) sample of chain link fabric 


 
B. Seating Plan indicating aisles, walkways, seating sections and exits. 


 
C. End Elevation indicating rise and row depth, deck configuration, railings, size of 


framing members, and walkways. 
 


D. Schedule of Work Experience, including names of contacts and phone numbers (5 
jobs minimum). 


 
E. Resume including:  Corporate Officers, Sales Representatives, Technical Advisor, 


Project Manager and Job Site Superintendent. 
 


F. Project Schedule, including phasing with other trades and designation for all tasks, 
milestone dates for drawing submittal, fabrication time, key material delivery dates 
and designated dates of installation. 


 
G. All structural calculations, shop drawings and product submittals shall be stamped 


and signed by a Structural Engineer (PE) licensed in the State of Washington. 
 
1.03 Approvals:  Any deviation from any item in overall specs shall be submitted to the Engineer 


no later than seven (7) days prior to installation for approval.  This submittal shall include 
calculations by a Professional Engineer (PE) showing that the deviations meet or exceed the 
specified items that they are intending to replace.  Failure of the Contractor to comply with 
this requirement is cause for rejection of the product submittal. 


 
1.04 Design Criteria: 
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A. All materials and workmanship shall be in accordance with the following: 
 


1. Aluminum Association of America 
2. Uniform Building Code 


 
B. Design Loads: 


 
Dead Load 6 psf  seat and foot boards risers, steel frame, etc. 
Live Load 120 psf  to structural member 


160 psf  seat boards over a 6 foot span, multi-span condition 
140 psf  footboards (individually) over a 6 foot span, multi-


span condition 
Wind  30 psf  on projected vertical surface 
Sway  24 psf  parallel per foot of seat parallel to seat run 


10 psf  perpendicular per foot of seat  
 


C. Understanding Criteria:  The following criteria are used to establish a minimum 
requirement for strength, stiffness, and rigidity of the understructure components. 


Vertical Horizontal 
Moment of inertia     0.822   0.734 
Section Modulus     0.576   0.863 
Radius of Gyration     0.975   0.909 


 
D. Code Compliance: 


 
Work executed under this Section shall comply with all local, state and federal governing 
codes, ordinances, and regulations. 


 
1.05 Quality Assurance: 
 


A. Manufacturer:  Company specializing in spectator seating with a minimum of 10 
years experience in manufacturing bleacher seating. 


 
B. Engineer Qualifications:  Grandstand bleacher shall be designed under the 


supervision of a registered professional engineer.  All plans shall be reviewed, 
stamped and signed by a structural engineer, registered in the State of Washington.  


 
C. Product liability:  Certification of Insurance coverage for the life of the product. 


 
D. Warranty:  Bleachers shall be guaranteed for five years against defective material or 


workmanship.  Damage resulting from abnormal use, vandalism, or incorrect 
installation (if done by other than an installer of the manufacturer) is not applicable. 


 
 
PART 2 - PRODUCTS 
 
2.01 General:  The same manufacturer shall manufacture all components of the grandstand 


bleacher system.  Components shall be shipped in their original packing crates. 
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2.02 Acceptable Manufacturers:  The grandstand bleacher shall be manufactured by the 


following: 
 


A. Dant Clayton Corporation 
1500 Bernheim Lane 
P.O. Box 74008 
Louisville, KY 40201-7408 
Phone # 1 (800) 626-2177 


 
B. National Recreation Systems 


Local Rep.:  Sitelines Park & Playground Products (800) 541-0869. 
 


C. Or, approved equal. 
 
2.03 Materials: 
 


A. Understructure: 
 


1. Understructure shall be fabricated from 6061-T6 alloy aluminum extrusions. 
2. Vertical members shall be 2-7/8 inch o.d. round tubing or 2-7/8-inch square 


tubing.  Angles, channels, t-shapes, or other configurations are not 
acceptable. 


3. Horizontal members and footboard supports shall be 3-inch by 2-7/8-inch 
channel. 


4. Cross-braces and diagonals shall be 2-1/4 inch by 7/8-inch channel. 
5. Handrail support shall be 2-5/8-inch O.D. tubing. 
6. The understructure shall be assembled from the above items in an 


interlocking design with 7/16-inch by 3-1/2-inch hot dipped galvanized bolts. 
7. The structure shall be designed so that in the event of accidental damage the 


sub-component parts may be replaced using common hand tools.  Field 
welding for repair purposes shall not be considered. 


 
B. Guardrail Systems: 


 
1. Handrails shall be of anodized aluminum extruded channel, 3-inches by 2-


7/8-inch, 6061-T6 alloy, anodized to clear 204R1. 
2. The guardrail system shall be of interlocking design with positive through 


bolt fastening.  The top rail shall be designed to fully cover the rail support 
posts for a totally snag-free area and eliminate the potential of sharp edge 
contact with the bleacher users. 


3. Grab-rails shall be extruded aluminum pipe of 6061-T6 alloy, 1-15/16-inch 
O.D. 


4. Chain link fence shall be 2-inch mesh, 9-gauge galvanized fabric. 
 


C. Extrusions: 
 







Project Name 
2/22/10 


SECTION 13 34 16.13   PAGE 4 
GRANDSTAND BLEACHERS 


1. Seats shall be 6063-T6 extruded aluminum with a fluted surface and a wall 
thickness of 0.78 inch.  Seatboards shall be a minimum of 9-1/2-inch wide 
actual, with outside legs of 1-3/4 inch actual vertical height, and shall have 
two internal legs with a vertical height of 2=5/8-inch.  Seatboards shall attach 
with one 3/8-inch diameter bolt and shall be designed for positive physical 
fastening. Bolt clips, bolt runners or other friction type fastening devices are 
not acceptable.  Seats shall have a 204R1 anodized finish. 


2. Footboards shall be 6063-T6 extruded aluminum with a fluted surface and a 
wall thickness of 0.078 inch.  Each footboard member (individually) shall 
have two internal legs with 2-1/8 inch actual vertical height.  All footboards 
shall attach without the use of hardware.  Attachment shall be positive snap 
and interlock with the support structure.  Use of bolt clips, bolt runners, or 
other friction type fastening devices is not acceptable.  Footboards shall be 
mill finish. 


3. Riserboards shall be 6063-T6 extruded aluminum and shall be anodized 
204R1 clear. 


 
D. Aisles:  Shall be designed so that all vertical and horizontal areas within the 6-foot 


bay of the aisles area shall be fully closed. 
 


E. Hardware: 
 


1. Bolts used for field installation shall be hot dipped galvanized. 
2. Primary connections, i.e. seat, cross-brace, handrail (rail and posts) shall be 


made with minimum of 3/8-inch diameter hardware. 
3. End Caps: All end caps (seatboard, footboard, and handrail) shall be cast 


aluminum. 
 
2.04 Typical Components: 
 


Number of rows:  9 
Overall length:  33 feet 
Rise per row:  8-inches 
Depth per row:  24-inches 
Gross seating capacity: 162 (based on 18-inches per seat) 
Footboard decking system to be:  fully closed 
Riserboards shall be:  2 inch thick by 10 inches wide 
A Handrail/Guardrail Safety System is required at each end of the grandstand, at the 
rear of the grandstand and at each aisle. 


 
 
PART 3 - EXECUTION 
 


3.01 Installation: 
 


A. The grandstand bleacher is a free-standing unit.  No attachment to the floor or 
wall is required 
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B. The grandstand bleacher shall require a minimal expenditure of time to be 
assembled for use.  It will not be necessary to assemble underframe, 
distinguishing between anodized and mill finishes, field drill, install rivets, 
attach ground sills, establish overhang distance, or select different hardware. 


 
C. Installation:  Shall be handled directly by the manufacturer or by a factory 


certified installation subcontractor. 
 


D. Erect per the plans, details, shop drawings, specifications and manufacturer’s 
recommendations, as required. 


 
E. Exact location of the bleacher shall be as directed by the Engineer in the 


field. 
 


3.02 Cleaning: 
 


A. Clean all surfaces according to manufacturer’s recommendations. 
 


B. Remove all packaging and construction debris. 
 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  This section is to be used for Hand Seeding of Small Lawn Areas 
only and used only as directed by the Engineer.  Edit with Track Changes turned on, any text in 
this section that appears in bold and italics then turn off the bold and italics for the final 
approved version.  This Specification must be edited for each project’s special conditions.  Do not 
include these instructions in the Contract Documents). 
 
The attached Seattle Parks and Recreation (SPR) Standard Specifications represent the minimum 
acceptable standards for Hand Seeding of Lawns, Athletic Fields, Erosion Control and Eco-Turf or 
Wildflower Meadow Areas.  There are several options for execution of Soil Preparation operations 
as needed for the individual project requirements depending upon the existing conditions of the site, 
or as specified at the Park Engineer’s direction.  The Consultant shall choose the options that best 
suit the project conditions and edit the specifications accordingly.  The following guidelines shall be 
followed: 
 
Grading: 
Maintaining positive drainage to a drainage structure or detention facility is required at all times.  
Grades shall be a minimum of 2%.  Areas that are intended to be regularly mowed shall not exceed 
a ratio of 5 horizontal to 1 vertical (5:1).  Any area that is not intended to be mowed on a regular 
basis (Erosion Control or Meadow Areas) shall be graded between 5:1 and 3:1 depending on site 
conditions.  Any areas exceeding 3:1 shall be protected with erosion control fabric or other methods 
as specified by the Engineer.  Areas over 3:1 shall be planted as shrub bed areas or as shown on the 
drawings.  No area shall exceed a grade of 2:1 without the construction of a wall or rockery with 
adequate footings and drainage. 
 
Soil Preparation Options: 
Refer to Section 32 91 13 - Soil Preparation, for soil preparation and amendment options based on 
soil testing and/or existing conditions of native soils at the project site or as directed by the 
Engineer.  One of the soil preparation options shall be chosen and the specifications shall be edited 
accordingly to fit preparation strategy. 
 
Compaction of soils: 
Condition 1 - Soils require full compaction to levels as described in Section 31 00 00 - Earthwork 


and Section 32 91 13 - Soil Preparation. 
Condition 2 - Soils require cultivation to lessen compaction density to acceptable levels. 
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PART 1 - GENERAL 
 
1.01 Description:  Provide seeded lawns as shown on the contract drawings and as specified 


herein.   
 


A. The work includes the following: 
 


1. Preparation of the sub-soil. 
2. Soil Preparation; including the placing of specified soils and/or soil 


amendments. 
3. Liming and Fertilizing. 
4. Seeding of lawns, athletic fields, and other indicated areas. 
5. Maintenance. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 91 13 - Soil Preparation 


 
1.03 References: 
 


A. All construction shall be in accordance with the City of Seattle Standard Plans and 
Specifications (most recent edition). 


 
B. The Seattle Parks & Recreation (SPR) Standard Specifications and Details. 


 
1.03 Quality Assurance:  The seed shall be furnished in containers that show the following 


information: seed name, lot number, net weight, percentage of purity, germination, weed 
seed and inert material.  Seed that has become wet, moldy, or otherwise damaged will not be 
accepted.  Seed shall conform to the requirements of the Washington State seed law and 
when applicable the Federal Seed Act, and shall be "certified" grade or better. 


 
1.04 Submittals:  Submit seed vendor's certification for required grass seed mixture, indicating 


percentage by weight and percentages of purity, germination and weed seed for each grass 
species. 


 
1.05 Delivery, Storage and Handling:  Deliver seed and fertilizer materials in original unopened 


containers showing weight, analysis, and name of manufacturer.  Store the seed in such a 
manner that will prevent the wetting and deterioration of the seed. 


 
1.06 Field Quality Control: 
 


A. Grading inspections: 
 


1. Rough grading or sub-grades shall be inspected and approved by the 
Engineer prior to placing playfield soil. 


2. Finish grading, soil placement and preparation shall be inspected and 
approved by the Engineer prior to seed application. 
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B. Other Inspections:  The Contractor shall request a provisional inspection by the 


Engineer upon completion of the work.  Call the SPR Inspection Request Line @ 
(206) 684-7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspections.  Upon Substantial Completion and completion of the 
punch list items, the Engineer will make provisional acceptance in writing. 


 
1.05 Project Conditions: 
 


A. Restrict traffic from lawn areas until grass is established.  Erect signs and barriers as 
required. 


 
B. Provide hoses and lawn-watering equipment as required. 


 
1.06 Warranty:  Provide a uniform stand of grass.  Reseed all areas, which fail to provide a 


uniform stand of grass with specified materials until the Engineer accepts all affected areas. 
 
 
PART 2 - PRODUCTS 
 
2.01 Grass Seed Mix for Irrigated/Mowed Lawn Areas and Athletic Fields: 
 


A. The Grass Seed Mix shall be composed of the following, by weight: 
50% Turf-type Perennial Ryegrasses 
25% Creeping Red Fescue 
25% Chewings Fescue 


 
B. The Grass Seed Mix shall also meet or exceed the following: 


Minimum pure seed percent - 98% 
Minimum germination percent - 90% 
Maximum weed seed percent - 0.5% 


 
C. All Seed shall be packed in clean, sound containers of uniform weight. 


 
D. Approved Varieties: 


 
1. Turf-Type Perennial Ryegrass Blend:  Grass Seed Blend shall consist of at 


least two varieties listed below and mixed in equal portions, by weight: 
Brightstar SLT Hawkeye Nighthawk Catalina II 
Brightstar II SR 4420 Elfkin Pizzazz 
Admire SR 4220 All Star II Amazing 
Charger II Pentlum Manhattan 4 Inspire 
Promise Gator 3 Applaud Repell III 
Seville II Grand Slam Line Drive Cathedral II 
Kokomo Mach I Pennant II Pennant II 
Terradyne 
or, approved equals. 



mailto:parksconstruction.inspection@seattle.gov�
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2. Creeping Red Fescue:  A single variety shall be selected from the following 
list: 
Salsa Flyer Cindy Salem Jasper 
or, approved equals. 


3. Chewings Fescue:  A single variety shall be selected from the following list: 
Longfellow Proformer Victory Weekend 
Tiffany Bridgeport Bargreen Shadow II 
Tamara Shadow/Endo Jamestown II Treazure E 
Enjoy Southport 
or, approved equals. 


 
B. Soil preparation:  Soil preparation shall be per SPR Standard Specification Section 


32 91 13, unless otherwise specified. 
 


C. Soil Amendments shall be as follows: 
 


1. Compost, Lime, Fertilizers, etc. per Section 32 91 13 - Soil Preparation. 
 
 
PART 3 - EXECUTION 
 
3.01 Inspection:  The Engineer shall examine all of the finished surfaces.  Do not start seeding 


work until all unsatisfactory conditions are corrected. 
 
3.02 Preparation of Sub-soils: 
 


A. Prepare subsoil to eliminate uneven areas and low spots.  Maintain lines, levels, 
profiles and contours.  Make changes in grade gradual.  Blend slopes into level areas. 


 
B. Remove foreign materials and undesirable plants and their roots.  Do not bury 


foreign material beneath areas to be seeded.  Remove contaminated subsoil. 
 


C. Scarify sub-soil to a depth of four (4) inches where specified soil is to be placed.  
Repeat cultivation in areas where equipment, used for hauling and spreading, has 
compacted subsoil. 


 
3.03 Placing Specified Soils or Soil Amendments: 
 


A. Spread specified soil or soil amendments to the specified depth over all areas to be 
seeded and rototill into the subsoil, refer to SPR Standard Specification Section 32 
91 13 - Soil Preparation for options. 


 
B. Place specified soil or amendment during dry weather and on dry, unfrozen, prepared 


subsoil. 
 


C. Grade all areas to eliminate rough, low, soft areas, and to ensure positive drainage.  
Achieve elevations and grades as shown on the drawings.  Roll for firmness and to 
prepare for seeding. 
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3.04 Liming and Fertilizing: 
 


A. Incorporate fifty (50) pounds of Dolomite Lime per 1,000 square feet (if required by 
soil test or as directed by the Engineer). 


 
B. Incorporate specified Installation Fertilizer by broadcasting over entire area at an 


even distribution and rate, then broom rake the fertilizer into the top inch of specified 
or amended soil at the rate of one (1) pounds of nitrogen per 1,000 square feet. 


 
3.05 Seeding: 
 


A. Seed indicated areas within contract limits and areas adjoining contract limits 
disturbed as a result of construction operation. 


 
B. After applying lime, fertilizer and amendments at the specified rates, drag to an even 


grade and roll for firmness. 
 


C. Grass Seed Mixes shall be spread at the rate of eight (8) pounds per 1,000 square 
feet. 


 
D. Half of the seed shall be sown at right angles to the first sowing, lightly rake to cover 


seed, compact by rolling, spread a thin layer (approximately 1/4 inch) of fertile 
mulch over the entire area and water as required. 


 
E. Spread a minimum of ¼” of Fertile Mulch over all seeded areas (except Ecology 


Mix) and broom rack to an even consistency. 
 


F. Seeding shall not be done during windy weather (above 25 mph) or when the ground 
is overly wet (saturated) or frozen.  Contractor shall give the Owner 48 hours notice 
of seeding operations.  Seeding, fertilizing, and mulching of prepared areas shall be 
performed during the following time frames: 


 
1. Seeding shall be done from April 1 to May 31 or from September 1 to 


October 31. 
2. No seeding shall be done before or after these dates without the Engineer’s 


written approval.  Written permission to seed from June 1 to August 31 may 
be granted only if automatic irrigation is available and operational at the site.  
Permission to seed from November 1 to March 31 will only be given when 
completion of the Project is imminent and the environmental conditions are 
conducive to acceptable growth.  No seeding shall be done on weekends or 
legal holidays without written approval of the Engineer. 


3. Application of pre-germinated seed, moisture retention agents and/or 
provision for supplemental watering may be required by the Engineer should 
the Contractor schedule this portion of the Work outside the time frames 
listed in item 1 immediately above. 
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4. All areas that are partially completed to grade, shall be prepared and seeded 
during the first available planting period and shall not be allowed to sit idle 
for long periods of time without receiving the erosion control specified in the 
Contract. 


5. When environmental conditions are not conducive to acceptable results from 
seeding operations, the Engineer may order the Work suspended, and it shall 
be resumed only when the desired results are likely to be obtained. 


 
3.07 Maintenance and Establishment: 
 


A. Maintain seeded areas until grass is well established and exhibits a vigorous growing 
condition. 


 
B. Maintenance shall include protection, watering and at least two mowings. 


 
C. After the first mowing, turf shall be fertilized at the rate of one (1) pound of nitrogen 


per 1,000 square feet. 
 


D. All grass clippings shall be removed from the site during each mowing. 
 
3.08 Acceptance: 
 


A. Inspection to determine Physical Completion of seeded areas shall be made by the 
Engineer upon the Contractor's request.  Provide notification at least five (5) working 
days before requested inspection date. 


 
1. Seeded areas shall be accepted provided that all requirements, including 


maintenance, have been complied with and grass is well established and 
exhibits a vigorous growing condition. 


2. Upon Physical Completion, the Owner shall assume all lawn maintenance 
responsibilities. 


 
3.09 Cleaning:  Perform cleaning during installation of the work and upon completion of the 


work.  Remove from site, all excess materials, soil, debris, and equipment.  Repair any and 
all damage to the site resulting from seeding operations. 


 
3.10 Warranty and Replacement:  All seeded areas must have a relatively uniform stand of turf 


grass or other seed mixes as specified with no bare spots over 6" square at the time of 
Substantial Completion.  Reseed at the original rate and fertilize at the rates as for all 
blended materials.  All areas failing to vigorously establish within 90 days after germination 
or one growing season (whichever is longest), shall be redone at the Contractor’s expense. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


work indicated on drawings and/or specifications.  The items of work to be performed shall 
include but are not necessarily limited to the complete installation of tennis court surfacing 
and playing lines. 


 
1.02 Related Work: 
 


Section 32 12 16.36 - Asphalt Paving for Tennis Courts 
 
1.03 References:  This section references the latest revisions of the following documents: 
 


American Sports Builders Association (ASBA) Tennis Court Construction Guidelines 
Section I - General Guidelines, and Section II - Tennis Court Guidelines, and other 
applicable sections including but not limited to: 


 
C. Standard Classification for Tennis Court Surfacing Systems 
I. Hot Mix Asphalt for Tennis Courts 
O. Acrylic Color Finish Systems for Tennis Courts 
P. Resurfacing Asphalt Tennis Courts 
Q. Maintenance and Repair of Asphalt Tennis Courts 


 
1.04 Quality Assurance: 
 


A. Contractor Qualifications: 
 


1. The Contractor shall be an authorized applicator of the specified system. 
2. The Contractor shall provide the inspector, upon request, an estimate of the 


volume of each product to be used on the site. 
3. The Contractor must be experienced in installation of tennis court surfacing 


with personnel, facilities and equipment adequate for the work specified. 
 


B. Surface shall conform to the guidelines of the ASBA for planarity.  Testing shall be 
done under the supervision of the Contractor and in accordance with the General and 
Supplementary Conditions of the Contract.  Refer to paragraph 3.02 this section for 
water testing.   


 
1.05 Submittals:  The Contractor shall submit to the Engineer materials containing the following 


information: 
 


A. Authorized Applicator certificate from the surface system manufacturer. 
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B. Reference list from the installer of at least five (5) projects of similar scope done in 


the past three (3) years.  The list shall include dates, dollar value of Contractor’s 
work, location, and project owner with current contact information. 


 
C. Provide documentation that the system to be installed has been classified as a 


medium pace surface. 
 


D. Procedures to be used in the construction of Tennis Court(s) with regard to the 
division of labor and responsibility of the Contractor and all sub-contractors 
involved. 


 
E. Materials to be used, color chart and the proposed method of application and 


procedures to be followed. 
 


1. Manufacturers Material Safety Data Sheets (MSDS) for all coatings and 
Paints, prior to their delivery to the site. 


2. Manufacturers recommended methods of installation for all coatings and 
paints, for approval prior to the commencement of the work. 


 
1.06 Extra Stock: 
 


A. At the Project Close Out, prior to Physical Completion the Contractor shall provide 
the following: 


 
1. A one (1) gallon container (unopened) of each color used for the Finish Coat. 
2. Product information, including MSDS per requirements for the Operation and 


Maintenance Manual. 
 


B. Label each container with the color, project location, and date.  The container shall 
also display the manufacture and their contact information. 


 
 
PART 2 - PRODUCTS 
 
2.01 General:  The following manufacturers offer products that conform to the intent and 


purposes of these specifications: 
 


A. Plexipave Color System by California Products Corporation - Plexipave Sport 
Surfacing Division, 150 Dascomb Road, Andover, MA 01810, Tel. 1-800-225-1141 
ext.2, www.plexipave.com. 


 
B. Novacrylic Color System by Nova Sports U. S. A., Inc. 6 Industrial Road, building 


#2, Milford, MA 01757, Tel. 1-800-USA-NOVA, www.novasports.com. 
 


C. Or approved equal.  Provide manufacturer’s written analysis for approval by the 



http://www.plexipave.com/�

http://www.novasports.com/�
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Engineer prior to delivery.  Materials manufactured by any other manufacturers shall 
not be considered to meet these specifications unless a sample of the product is 
submitted and a test application performed for and approved in writing by the 
Engineer prior to the opening of bids.  All Material shall be delivered to the 
construction site in its original unopened containers clearly labeled with trade name 
and name of manufacturer.   


 
2.02 Surface Coating Materials:  The contractor shall furnish the following component materials 


depending on system applied: 
 


A. Resurfacer coats:  This is an acrylic resurfacer for pavement prior to the application 
of acrylic color surfacing systems.  If another product is requested as an ‘approved 
equal’ and approved by the Engineer, the Engineer will determine rates of application 
for that specific product.  For NOVA system, use one coat of NOVASURFACE 
(spreading rate 90-150 sq. ft. per gallon, per coat).  For Plexipave system, use one 
coat of Acrylic Resurfacer (Spreading rate not less than 0.06 gallon per sq. yd.). 


 
B. Filler coats:  This is a sand filled acrylic textured coat.  If another product is 


requested as an ‘approved equal’ and approved by the Engineer, the Engineer will 
determine rates of application for that specific product. For NOVA system, use two 
coats of NOVAFIL (spreading rate 120-260 sq. ft. per gallon, per coat).  For 
Plexipave system Use Fortified Plexipave.  The Fortified Plexipave can be job mixed 
as follows: 


Plexipave Color Base  30 gallons 
Plexichrome   20 gallons 
Water    20 gallons 


 
C. Finish Coats:  This is the finish coat for the color surface system. If another product 


is requested as an ‘approved equal’ and approved by the Engineer, the Engineer will 
determine rates of application for that specific product. For NOVA system, use one 
coat of NOVA COMBINATION SURFACE (Spreading rate 160-190 sq. ft. per 
gallon, per coat).  For Plexipave system use one coat of Fortified Plexipave.  The 
spreading rate for three (3) coats of Fortified Plexipave shall not be less than 0.15 
gal. per sq. yard. 


 
D. Color(s) shall be chosen by the Engineer.  Use blue color inside tennis court and 


green color outside of tennis court for this project. 
 


E. No asphalt emulsion coats will be accepted. 
 
2.03 Playing Lines:  White Paint Material:  Use line paint NOVATEX for NOVA system 


(spreading rate 1 gallon per court).  Use Plexicolor Line Paint for Plexipave system 
(spreading rate ¾ gal. per court).  Use line primer "Line Right" for Plexipave system. Use 
line primer SEAL-A-LINE for NOVA system to seal the masking tape.  The use of traffic, 
oil, alkyd or solvent-vehicle type paints is absolutely prohibited. 
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2.04 Sand:  Sand material and gradation specification shall be in accordance with manufacturer’s 
recommendation. 


 
 
PART 3 - EXECUTION 
 
3.01 Barriers:  The Contractor shall erect and maintain barricades, canopies, guards, lights and 


warning signs to the extent required by law and as is prudent for the protection of the public 
and protection of the work. 


 
3.02 Surface Preparation: 
 


A. Asphalt shall be cured for a minimum of 14 days and concrete for a minimum of 28 
days prior to application of any surfacing materials.  Do not allow use of curing 
agents or concrete hardeners.  


 
B. Contractors must notify the Engineer of all applications, 48 hours prior to 


installation.  The surface to be coated shall be inspected and made sure to be sound, 
smooth, and free of grease, oil, dust, dirt and other foreign matter before starting 
work. 


 
C. Water Test:  Prior to the application of surfacing materials, the entire surface shall be 


flooded with water, and checked for minor depressions or irregularities.  Any puddle 
holding water deeper than a five cent piece should be outlined with chalk and 
repaired in accordance with Section 32 12 16.36 - Asphalt Paving for Tennis Courts. 


 
D. After patching, the surface shall not vary more than 1/8 inch in ten feet straight edge 


measured in any direction.  Allow application to dry thoroughly.  
 


E. Application shall proceed only if the surface is dry and clean and the temperature is 
at least fifty degrees (50°F) and rising, and the surface temperature is not in excess of 
one hundred forty degrees (140°F).  Do not apply coatings when rain is imminent. 


 
F. Each coat in this system must dry completely before next application.  Between each 


coat, inspect entire surface.  Any defects should be repaired.  Scrape surface to 
remove any lumps, and broom or blow off all loose matter. 


 
G. Edges adjacent to building, curbing, fencing and landscaping not to be coated with 


this Color Finish System shall be adequately masked with tape or otherwise protected 
during these applications. 


 
3.03 Resurfacer Coat: 
 


A. Use a rubber bladed squeegee; apply one (1) coat of acrylic resurfacer per 
manufacturer’s recommendations over properly prepared asphalt or concrete 
pavement.  Allow application to dry thoroughly. 
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1. For Nova system, apply one (1) coat of Novasurface acrylic resurfacer, 


diluted with one (1) part clean water to two (2) parts Novasurface.  Clean, 
bagged sand shall be incorporated into the diluted Novasurface at the rate of 
five (5) to ten (10) lbs. per gallon.  Sand gradation shall be 50 to 60-mesh.  


2. For Plexipave system, over a properly repaired surface of asphalt on existing 
courts, apply one (1) coat of Acrylic Resurfacer according to the following 
mix: 
Acrylic Resurfacer 55 gallons 
Water   20-40 gallons 
Sand   600-800 pounds / 60-80 mesh 
Liquid Yield  112-138 gallons 


 
On new asphalt, two coats of Acrylic Resurfacer shall be used to properly fill all 
voids in the asphalt surface.  Use clean, dry 50-60 mesh sand and clean, potable 
water to make mixes.  The quantity of sand and water in the above mix may be 
adjusted within above limits to complement the roughness and temperature of the 
surface. 


 
3.04 Filler Coats: 
 


A. Use a rubber bladed squeegee; apply two (2) coats of filler coats per manufacturer’s 
recommendations.  Both coats are to contain aggregate as required to obtain medium 
playing "speed" as agreed upon between Engineer and Contractor. 


 
1. For Nova system, apply two (2) coats of Novafill, diluted two (2) parts 


concentrated material to one (1) part clean water (color to be designated by 
owner).  Allow each application to dry thoroughly.  The quantity of water 
used in diluting these coatings may exceed the quantity specified by only a 
small amount and only if coatings are drying too rapidly.  Permission of the 
owner shall be obtained before adding additional water. 


2. For Plexipave system, apply two (2) coats of Fortified Plexipave. 
 


B. Mixing with clean fresh water shall follow manufacturer’s specification and only be 
done at the job site.  Permission from the Engineer shall be obtained before adding 
additional water. 


 
C. Allow each application to dry thoroughly.  After each coat has dried, the surface shall 


be inspected and all ridges removed, and the entire surface shall be cleaned with a 
blower prior to application of the next coat.  The cleaner (blower) must be electric 
powered to prevent oil contamination of surface. 


 
3.05 Finish Coats: 
 


A. Use a rubber bladed squeegee; apply one (1) coat of finish coat per manufacturer's 
specifications.  The aggregate content shall be agreed upon between Engineer and 
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Contractor to obtain medium playing "speed". 
 


1. For Nova system, apply one (1) coat of Nova Combination Surface, diluted 
minimum of 15-Gal water up to 21-Gal water to 30-Gal of Combination 
Coating. 


2. For Plexipave system, apply one (1) coat of Fortified Plexipave. 
 


B. Mixing with clean fresh water shall follow manufacturer’s specification and only be 
done at the job site.  Permission from the Engineer shall be obtained before adding 
additional water. 


 
C. A uniform color throughout the surface shall be obtained by proper application. 


 
D. Allow application to dry thoroughly.  Upon completion, obtain the acceptance of the 


tennis surface from the Engineer prior to proceed with playing lines. 
 
3.06 Playing Lines:  Base lines shall be three inches (3") wide, and playing lines two inches (2") 


wide.  Lines shall be accurately located and marked in accordance with the rules of the 
United States Tennis Association and ASBA guidelines.  All lines shall be painted with 
textured white line paint per manufacturer’s specification.  Playing lines shall be taped, and 
the tape sealed and then painted to provide straight lines with sharp edges.  All court 
measurements shall be made to the outside of the lines. 


 
3.07 Guarantees: 
 


A. The manufacturer shall guarantee the material in writing for a period of two (2) years 
from date of Physical Completion against chalking, checking, fading discoloration, 
rust spots, blisters, bubbles, or other adverse effects from ultraviolet rays of the sun, 
from weather moisture, or from weather temperatures. 


 
B. The Contractor shall further guarantee that all work performed under this section 


shall be free from defects in material and workmanship.  Upon notice in writing from 
the Owner to the Contractor within two (2) years of Physical Completion of the 
project, the Contractor shall, at no expense to the Owner, make necessary repairs or 
replacements of the defective work in question.  During this period of guarantee, the 
Owner shall perform normal maintenance, repairing tennis racquet damage and 
cleaning. 


 
3.08 Close Out: 
 


A. Cleaning:  Upon completion, the Contractor shall remove all containers, surplus 
materials and debris, and leave the site in a clean and orderly condition acceptable to 
the Engineer and Consultant. 


 
B. Maintenance:  The installer shall make recommendations to the Contractor in writing 


of the procedures to follow in protecting and maintaining the Tennis Courts until 
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Physical Completion.  The Contractor shall provide the Engineer with a complete 
typewritten set of maintenance and repair procedures on 8-1/2" x 11" heavy weight 
plastic coated sheets.  Furnish minimum of three (3) copies. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  This 
specification section also needs to be edited and modified to reflect the specific design of the site 
and type of furnishings chosen for your project (Remove this Note). 
 
PART 1 – GENERAL 
 
1.01 Description: 
 


A. For the construction of Baseball, Softball, Football, Soccer or Lacrosse Fields:  
Provide all equipment, labor, and associated materials necessary to supply and install 
the following: 


 
1. Soccer Goals 
2. Football Goals 
3. Lacrosse Goals 
4. Bleachers 
6. Dugout Benches 
7. Home Plate, Bases, Pitcher’s Rubber and Anchors 


 
1.02 Related Sections: 
 


Section 03 30 00 - Cast-in-Place Concrete 
Section 06 10 53 - Dugout Roofs for Ballfields 
Section 31 00 00 - Earthwork 
Section 32 11 23.23 - Synthetic Athletic Field Turf Base 
Section 32 18 23.39 - Synthetic Athletic Field Turf Surfacing 
Section 32 31 13.33 - Chain Link Backstops & Gates 
Section 32 91 19.16 - Ballfield Infield Construction 


 
1.03 Quality Assurance: 
 


A. Manufacturer's Instructions:  Adhere to manufacturer's instructions for product 
handling, assembly, installation, and maintenance. 


 
B. Manufacturer’s original factory finish must be intact for the installation to be 


considered satisfactory.  On-site touch-up will not be accepted. 
 


C. For Lighting Fixtures, the installer must be a licensed electrical contractor 
experienced in lighting fixture installations. 


 
1.04 Submittals:  For each Product Specified, submit the following for approval prior to delivery: 
 


A. Manufacturer's product data. 
 


B. Manufacturer's installation instructions. 
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C. Submit Shop Drawings for approval, of all electrical lighting fixtures and associated 
hardware 


 
 
PART 2 - PRODUCTS 
 
2.01 General: 
 


A. Comply with SPR Standard Specifications and Manufacturer's recommendations at 
all times.  Where these may be in conflict, the more stringent requirements shall 
prevail. 


 
B. All products shall be supplied as specified, or approved equal.  Refer to Section 01 


25 00 for Substitution and Product Option requirements. 
 
2.02 Soccer Goals: 
 


A. Soccer Goals shall be a complete, semi-portable International size soccer goal 
system, constructed of round powder coated aluminum tubing, suitable for a fixed 
or permanent installation, with net, ground sleeves and all necessary hardware for 
a complete, ready-to-use installation.  Size shall be 8’H x 24’W x 8’-4” to 9’-0”D, 
color white and shall be one of the following choices: 


 
1. SCOREMASTER D/Max DM Series, Model DM2400, as manufactured by 


Scoremaster, Inc., Sidney, B.C. 
2. PORTER ELITE II, Model FG477, as manufactured by Porter Goals and 


distributed by Gill Athletics, Champaign, IL. 
3. KWIK GOAL EVOLUTION EVO 2.1, as manufactured by Kwik Goal, Ltd., 


Quakertown, PA. 
4. Or, approved equal. 


 
2.03 Football Goals: 
 


A. Football Goal Posts shall be standard High School size, powder coated metal, with 
all necessary hardware and fittings for complete installation.  They shall be 
gooseneck style main upright posts with 5-1/2” to 5-9/16" O.D. schedule 40 steel 
tubing with 72" offset, and 48" direct bury ground sleeves for removable and 
adjustable installation.  Uprights shall be aluminum, 3-1/2" to 5-1/2” O.D., x 23’-
4” wide steel tube crossbars, and 2-3/8" to 4” x 20' high aluminum top uprights.  
Optional ground sleeves and wind streamers shall be included and the standard 
color shall be yellow.  Include goal post safety pads, color optional.  Products shall 
include a minimum 5-Year Limited Warranty and shall be one of the following 
choices: 


 
1. BISON Football Goal Posts, Model #GP1000, as manufactured by Wizard 


Kicking, www.wizardkicking.com. 



http://www.wizardkicking.com/
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2. ANTHEM Football Goal Posts, Model #AL47-179, with #AL47-181 
Ground Sleeves, as manufactured by Anthem Sports, LLC, www.anthem-
sports.com. 


3. AAE Football Goal Posts, Model ASG-HS, as manufactured by Aluminum 
Athletic Equipment, Co., www.aaesports.com.  


4. Or, approved equal. 
 
2.04 Lacrosse Goals: 
 


A. Lacrosse Goals shall be 6’Hx6’Wx7’D heavy duty 1.9” diameter orange powder 
coated steel pipe with 4” flat base bare with welded lacing bar.  Provide each goal 
with a white 4mm net.  Provide two sets, four (4) goals for this project.   Lacrosse 
goals shall be one of the following choices: 
1. KWIK GOAL OFFICIAL LACROSSE GOAL # 2E201, as manufactured 


by Kwik Goal, Ltd., Quakertown, PA. 
2. BRINE PROFESSIONAL LACROSSE GOAL # LG590-NN, as 


manufactured by Brine, Milford, MA. 
3. Or, approved equal. 


 
2.05 Bleachers: 
 


A. Bleachers shall be one of the following choices: 
 


1. Generic Bleachers, shall be Galvanized Steel Frames with Wooden Seat & 
Walking Board Bleachers, and shall be 15 or 21 foot lengths with 2x12 
wooden planks, 3 or 4 rows high bleachers:  Steelcraft, Model #BC3-
1015W, as manufactured by L.A. Steelcraft, Pasadena, CA. 


2. Preferred Options, shall be Aluminum Bleachers (as determined through 
the design and review processes and as budget allows) and shall be 15 or 21 
foot lengths, 3 or 4 rows high, with 2x12 aluminum seat planks.  Aluminum 
bleachers shall be one of the following choices: 
a. PW Athletic, Model #1171-12, as manufactured by Patterson 


Williams Company, Mesa, AZ. 
b. Kay Park, Model BLRA4A15, as Manufactured by Kay Park 


Recreation, Janesville, IA. 
c. National Recreation Systems, Model lNB-0415ALR, as 


manufactured by National Recreation Systems, Inc., Ft. Wayne, IN. 
3. Or, approved equals. 


 
Note:  Bleachers that are intended for installation at facilities that will have larger 


numbers of spectators (50+) may be longer than 15 feet in length, may be higher 
than 3 or 4 rows high and shall be equipped with safety railings. 


 
2.06 Dugout Benches: 
 


A. Dugout Benches shall be all-steel construction, surface mount benches with 
diamond-pattern expanded steel seat and back surfaces, with manufacturer’s 
standard “Green” Plastisol coating, and shall be one of the following choices: 



http://www.anthem-sports.com/

http://www.anthem-sports.com/

http://www.aaesports.com/
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1. Wabash Valley, Signature Series, Model SG-430(D), as manufactured by 


Wabash Valley Manufacturing, Inc., Silver Lake, IN. 
2. Webcoat, Regal Style, Model B10WBRCP, as manufactured by Webcoat, 


Inc., McAlester, OK. 
3. Or, approved equal 


 
2.07 Home Plate, Bases, Pitcher’s Rubbers and Anchors: 
 


A. Home Plate, Bases, Pitcher’s Rubbers and Anchors shall be one of the following 
choices: 


 
1. Home plates shall be Schutt Universal Home Plate #12807300, all rubber, 


complete with removable stanchions, female ground anchors, and rubber 
plugs, or approved equal.  Provide (1) home plate and (1) additional spare 
home plate for each field. 


2. Bases (break-a-way) shall be Bolco Major League #175-MLB, one piece, 
all rubber construction with universal stanchion, or approved equal.  Base 
Anchors shall be Bolco #227-FAS, or approved equal.  Provide one (1) base 
and anchor for each base location. 


(or) 
2. Bases (non-break-a-way) shall be Hollywood Pro Impact/Compression Pro, 


one piece, all rubber construction with universal stanchion, or approved 
equal.  Base Anchors shall be Hollywood CH Standard-duty (1-1/2”), or 
approved equal.  Provide one (1) base and anchor for each base location. 


3. Pitcher’s Rubbers shall be 24”x6” Hollywood Removable Rubber, dual 
stanchion, or approved equal.  Provide (1) rubber and (1) additional spare 
rubber for each field. 


4. Ground Anchors and Plugs shall be provided for each base and pitcher’s 
rubber location.  Note: Baseball/Softball fields may have multiple layouts 
on each field as follows: 
a. Baseball/softball field base layouts may be located at 60’, 65’, 70’ or 


90’, see Layout Plans. 
b. Pitcher’s rubber layouts may be located at 44’, 46’, 48’ or 60’-6” 


from home plate, see Layout Plans. 
 
2.08 Other Furnishing Installation Materials (as required):  Other materials required for product 


installation which may not be supplied or shipped by the manufacturer or otherwise 
specified for fabricated items may include the following: 


 
A. Concrete for Direct Burial Footings:  Concrete for direct burial footings shall 


conform to the City of Seattle Standard Specifications for Road, Bridge, and 
Municipal Construction (most recent edition), and shall be Class “C” concrete. 


 
B. Anchoring Devices for Bolt-down, Surface Installations:  Where the manufacturer 


does not provide a specification for anchoring, use only approved stainless steel 
wedge anchors as follows: 
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1. Size to the largest standard diameter that the manufacturer’s pre-made hole 
will accommodate without force, typically 5/8”. 


2. Size to ¾ of the actual depth of concrete to support the installation.  Use 2¾” 
length on standard concrete flatwork. 


 
 
PART 3 - EXECUTION 
 
3.01 Examination:  Verify installation conditions as satisfactory to receive work of this Section. 


Do not install until unsatisfactory conditions are corrected.  Beginning work constitutes 
acceptance of conditions as satisfactory. 


 
3.02 Direct Burial Installations: 
 


A. All below-grade steel components scheduled for direct burial installation shall be 
coated in an approved manner prior to installation, typically either factory powder 
coating or hot-dipped galvanized. 


 
B. Provide footing excavations sized per measured plans provided with the Contract 


Drawings, manufacturers printed assembly and installation instructions, or as 
directed by the Engineer, typically 12” diameter x 18” depth for most installations 
under 100 lbs/footing. 


 
C. Concrete footings shall be neatly and evenly crowned slightly above adjacent 


finished grade where adjacent finished grade is generally level, matching adjacent 
finished grade where adjacent finished grade is sloped, or level to the bottom of base 
aggregate where installation in paved areas is scheduled. 


 
D. Remove all concrete slurry from surrounding surfaces and site furnishings prior to 


request for inspection. 
 
3.03 Surface Installations: 
 


A. Surface installations shall be made only upon approved concrete surfaces. 
 


B. Use only manufactured approved anchoring devices. 
 


C. Where the manufacturer does not provide a specification for anchoring, use only 
approved stainless steel wedge anchors as follows; 


 
1. Do not proceed with anchor installation until concrete pavement has had a 


minimum of 14 days cure time under normal conditions.  Where weather 
conditions are beyond the range of normal, do not proceed with anchor 
installation without the approval of the Engineer. 


2. Size to the largest standard diameter that the manufacturer’s pre-made hole 
will accommodate without force, typically 5/8”. 
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3. Size for embedment of ¾ of the actual depth of concrete to support the 
installation, in no case less than 2½”.  Allow for depth of nut plus 3-5 threads 
protrusion above finished installation. 


4. Do not over drill beyond 1/8” the depth necessary to accommodate the 
anchor. 


5. Torque to 80-85% of the anchor manufacturers recommended maximum. 
6. Provide at least one anchor for every bolt location hole for any site 


furnishing. 
 
3.04 Installation of Manufactured Items:  Install all equipment in accordance with Specifications, 


Drawings and manufacturer's directions. Where these may be in conflict, the more stringent 
requirements govern. 


 
3.05 Installation of Fabricated Items:  All fabricated items shall be installed consistent with the 


measured plans provided in the Contract Drawings utilizing materials  
 
3.06 Cleanup:  Remove all metal, wood, and concrete debris, protective wrappings and coverings, 


and shipping materials from the project site.  Remove all residues, repair all stains, scuffs, 
abrasions, and marks from the finished product prior to requesting inspection.  Fully restore 
all areas of the site that were impacted by the installation activities per SPR Standard 
Specifications. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit this specification section with Track Changes turned on, any 
of the text necessary to fit the project requirements.  Several choices need to be made related to 
type of pipe, based on the size and situation, and the type of fittings and jointing methods 
associated with the pipe type and size needed.  These determinations shall be made at the 
direction of the Engineer through the design/technical review process.  (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description: 
 


A. The pre-construction work includes but is not limited to the following: 
 


1. Pre-mobilization DVD of Existing Site Conditions. 
2. Location and Documentation of all underground utilities and controls. 
3. Protect from harm any trees or other site elements and objects not designated 


for removal. 
4. Temporary security fencing. 
5. Temporary Erosion and Sedimentation Control (TESC) facilities. 
6. Temporary construction access pads. 
7. Staging & Stockpile Areas. 
8. Other Temporary Facilities as required. 
9. Installation, Continuous Maintenance, and final Removal of each element 


included in this Section. 
 
1.02 Key Abbreviations:  The following abbreviations shall apply to this Section: 
 


SPU Seattle Public Utilities 
SPR Seattle Parks & Recreation 
DPD Department of Planning & Development 
WSDOT Washington State Department of Transportation 
PPI Plumbing Practices Institute 
WDS Water Distribution System 
DIP Ductile-Iron Pipe 
HDPE High Density Polyethylene Pipe 
PVC Poly-vinyl Chloride Pipe 
LIV Lateral (Sub-main) Isolation Valve 
BPA Backflow Prevention Assembly 
BAT Backflow Assembly Tester 
FH Fire Hydrant 
VB Valve Box 
GV Gate Valve 


 
1.03 General: 
 


A. Water Distribution Systems (WDS)


 


:  The work includes but is not limited to the 
following: 


1. Site Preparation, Construction Sediment, tree and plant protection, site 
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demolition, existing utility locating and protection, traffic control, and site 
restoration as may be required. 


2. Water Utility piping and appurtenances from the source of potable water 
(Meter or Deduct Meter) to 5 feet outside the building line, drinking fountain 
or irrigation system point of connection. 


3. Fire Protection Systems, meeting all DPD and Fire Department requirements. 
 
1.03 Related Sections:  The following Sections contain requirements that relate to the Work of 


this section: 
 


Section 01 76 00 - Protection of Existing Facilities 
Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 19 - Temporary Erosion & Sediment Control 
Section 02 41 13.23 - Site Utility Removal 
Section 21 10 00 - Fire Water Distribution Systems 
Section 22 11 16 - Marina Potable Water Systems 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 80 00 - Irrigation Systems 
Section 33 00 13 - Potable Water Systems for Drinking Fountains 


 
1.04 Reference Codes and Standards: 
 


A. City of Seattle Standard Specifications for Road, Bridge, and Municipal 
Construction (most recent edition). 


 
B. APWA:  Comply with the current edition of the Standard Specifications for road, 


bridge, and municipal construction as published by Washington State Department of 
Transportation and the American Public Works Association of Washington. 


 
C. NFPA Compliance:  Install fire water systems in accordance with NFPA 24 


“Standard for the Installation of Private Fire Service Mains and Their 
Appurtenances”. 


 
D. Local Fire Department/Marshal Regulations:  Comply with governing regulations 


pertaining to hydrants, including hose unit threading and similar matching of 
connections. 


 
E. UL Compliance:  Provide fire hydrants that comply with UL 246 “Hydrants for Fire-


Protection Service”, and are listed by UL. 
 


F. AWWA:  Comply with the latest edition of the Standards of the American Water 
Works Association. 


 
G. Local Water District Regulations:  Comply with Construction Standards of Seattle 


Public Utilities. 
H. Where differences occur between state laws, local ordinances, industry standards, 


DPD, SPU, Fire District requirements, and the Contract Documents, the most 
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stringent requirements shall govern. 
 


I. Seattle Parks & Recreation (SPR) Standards for Design and Construction:  For 
related technical specifications and details refer to other sections of these 
construction documents or by searching the SPR Design Standards web site @ 
www.cityofseattle.gov/parks/projects/standards. 


 
1.05 Quality Assurance: 
 


A. Basic Qualifications - The Contractor must be a Washington State Licensed 
Plumber and all testing or repair of the backflow prevention equipment (for either 
exterior or interior water systems) shall be done by a Washington State Certified 
Backflow Assembly Tester (BAT). 


 
1.06 Submittals: 
 


A. Product Data:  Submit manufacturer’s technical product data and installation 
instructions for fire water system materials and products. 


 
B. Shop Drawings:  Submit shop drawings for fire water systems, showing piping 


materials, size, locations, and elevations.  Include details of underground structures, 
connections, thrust blocks, and anchors.  Show interface and spatial relationship 
between piping and proximate structures. 


 
C. Record Documents:  At project closeout, submit record drawings of installed water 


distribution system or fire water system piping and products, in accordance with 
requirements of Division 1. 


 
D. Maintenance & Operations Information:  Submit maintenance data and parts lists for 


water distribution system or fire water system materials and products.  Include this 
data, product data, shop drawings, and record drawings in maintenance manual; in 
accordance with requirements of Division 1. 


 
1.07 Application for New Water Service:  The Engineer shall contact SPU Customer Service at 


(206) 684-5800.  Refer to the City of Seattle Standard Specifications for Road, Bridge, and 
Municipal Construction (most recent edition).  After payment for the new service has been 
received, Seattle Public Utilities’ Water Operations will furnish and install the water service, 
water meter and meter box.  The Contractor shall be responsible to request service 
coordination with the Engineer and shall allow 8 weeks for installation by Seattle Public 
Utilities’ Water Operations. 


 
1.08 Clearances with Water Mains and other Utilities in Public Rights-of-Way:  When proposed 


underground utilities are within the clearance limits of Water Mains specified in the City of 
Seattle Standard Specifications for Road, Bridge, and Municipal Construction (most recent 
edition), notification shall be provided by calling (206) 615-1318 at least 15 Working Days 
in advance of construction for approval by the Engineer. 


 



http://www.cityofseattle.gov/parks/projects/standards�
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1.09 Backflow Prevention Assembly (BPA) Inspection:  When a BPA is required in any 
temporary or permanent connection with a Water Main, the Contractor shall request 
inspection by making the following notification at least 2 Working Days in advance of 
making the connection to the Water Main (see the City of Seattle Standard Specifications for 
Road, Bridge, and Municipal Construction (most recent edition):  Call SPU Inspection 
Services Administrative Authority @ (206) 684-3536. 


 
 
PART 2 - PRODUCTS 
 
2.01 Water Mains: 
 


A. Ductile-Iron Pipe (DIP):  Ductile iron pipe shall conform to ANSI/AWWA 
C151/A21.51, standard thickness, Class 52.  The pipe shall be lined with cement 
mortar conforming to ANSI/AWWA C104/A21.4 and coated with an asphaltic 
coating.  Each length shall be plainly marked with the manufacturer’s identification, 
year cast, class of pipe, and weight.  Type of joint shall be rubber gasket, push-on 
type (Tyton), or mechanical joint (M.J.) conforming to ANSI/AWWA C111/A21.11.  
Flanged joints shall conform to ANSI B16.1. 


 
B. Ductile Iron Fittings: 


 
1. DIP Fittings shall be short-bodied ductile iron C110 or C153 for 350 psi 


pressure rated mechanical joint fittings and 250 psi pressure rated flanged 
fittings.  All fittings shall have a cement mortar lining conforming to 
ANSI/AWWA C104/A21.4.  The fittings shall be furnished with flanged 
ends or mechanical joints. 


(or) 
1. DIP Fittings shall be ductile iron, Grade 65-45-12 in accordance with 


ASTM A-536.  Fittings shall have deep bell push-on joints with gaskets 
meeting ASTM F-477.  (Transition gaskets are not allowed).  Fittings shall 
be DEEP BELL as manufactured by HARCO (Harrington Corporation) of 
Lynchburg, VA, or approved equal. 


2. DIP Restrained Joints shall be made up with mechanical joint pipe and 
fittings.  The mechanical joint restraint device shall have a working 
pressure of at least 250 psi with a minimum safety factor of 2:1 and shall be 
EBBA Iron, Inc., MEGALUG, Star Pipe Products, or approved equal. 


(or) 
2. DIP Fitting to Pipe Joint Restraint (1-1/2” through 4”):  Joint Restraint 


shall be knuckle type and shall be one piece residing within a ductile iron 
housing having machined serrations and shall be activated by one bolt.  
Housing and grip ring shall be of ductile iron to ASTM A536.  Bolt and nut 
shall be Type 304 stainless steel. Joint Restraint shall be as manufactured 
by HARCO (Harrington Corporation) of Lynchburg, VA, or approved 
equal. 


3. DIP Fitting to Pipe Joint Restraint (6” through 12”):  Fitting to Pipe 
Restraints shall meet the requirements of UNI-B-13-94.  Grip ring serrations 
shall be machined.  As cast serrations are not permitted.  Restraint rods, bolts 
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and nuts shall be of ductile iron per ASTM A563 or low alloy steel to 
AWWA/ANSI C111/A21.11.  Fitting to Pipe Restraint shall be supplied by 
HARCO (Harrington Corporation), Lynchburg, VA, or approved equal. 


4. DIP Solid Sleeve Pipe Couplings shall be long pattern sleeves constructed 
of ductile iron with a minimum pressure rating of 250 psi working 
pressure. 


(or) 
4. Pipe to Pipe Restraints:  Pipe to Pipe Restraints shall meet the 


requirements of UNI-B-13-94.  Grip ring serrations shall be machined.  As 
cast serrations are not permitted.  Restraint rods, bolts and nuts shall be of 
low alloy steel per AWWA/ANSI C111/A21.11.  Pipe to Pipe Restraints 
shall be as manufactured by HARCO (Harrington Corporation) of 
Lynchburg, VA, or approved equal. 


5. Gate Valve to Pipe Restraints:  Valve to Pipe Restraints shall be ductile iron 
per (ASTM A536) grip rings with machined serrations and ductile iron 
restraint rods.  The ring that grips the pipe shall meet the requirements of 
Uni-B-13-94.  The restraint rod nuts shall be made from low alloy steel per 
AWWA/ANSI C111/A21.1 or ductile iron per ASTM A536.  All valve 
restraints shall be as manufactured by HARCO (Harrington Corporation) of 
Lynchburg, VA, or approved equal. 


 
2.02 Potable Water Service Lines: 
 


A. Copper Pipe:  All copper piping/tubing shall be Type K copper and shall conform to 
industry standards and be in conformance with applicable ASTM or ANSI standards.  
Service lines shall be Type “K” copper conforming to the requirements of ASTM B-
88-47.  All pipes shall bear the seal of the National Sanitation Foundation for potable 
water pipe.  All pipe joints shall be made in accordance with the manufacturer’s 
recommendations. 


 
B. Copper Tubing:  ASTM B 88, Type ‘K’ water tube.  For tubing 2” diameter and 


smaller, use ‘soft’ copper (annealed temper). 
 


1. For tubing 2 inches and smaller:  Cast-copper alloy solder-joint pressure 
fittings and soldered joints with Alloy Sn95 solder. 


2. For tubing 2” diameter and larger:  Use ‘hard’ copper. 
a. Any copper pipe installed under a concrete slab shall be braised at 


each joint, per UPC Building Codes and be protected from 
contaminants by an approved wrapping material.  Where the copper 
water line passes through a concrete slab it shall be protected from 
any contact by use of an approved wrapping material. 


b. All piping that is installed under a concrete slab shall be supported 
by the slab to protect the piping from settling and/or breaking. 


C. Copper Fittings: 
 


1. Cast-Copper-Alloy, Solder-Joint Pressure Fittings: ASME B16.18. 
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2. Copper Unions: ASME B16.18, cast-copper-alloy body, hexagonal stock, 
with ball-and-socket joint, metal-to-metal seating surfaces, and solder-joint, 
threaded, or solder-joint and threaded ends. 


3. Threaded Ends: Threads conforming to ASME B1.20.1. 
 
2.03 High Density Polyethylene (HDPE) Pipe and Fittings: 
 


A. HDPE Pipe:  Pipe shall conform to the requirements of AWWA C-901.  Pipe shall 
bear the seal of the National Sanitation Foundation for potable water pipe.  Pipe 
joints shall be made in accordance with the manufacturer’s recommendations.  
Solvent welded pipe joints will not be permitted.  Minimum working pressure shall 
be 160 psi. 


 
B HDPE Pressure Pipe (2” O.D. and smaller):  Pipe shall be manufactured from a PE 


3408 resin listed with the Plastic Pipe Institute (PPI) as TR-4.  The resin material 
shall meet the specifications of ASTM D3350-02 with a cell classification of PE: 
345464C.  The pipe shall have a manufacturing standard of ASTM D3035 (IPS).  
The pipe shall be DR 9 (200psi WPR) unless otherwise specified on the plans.  The 
pipe shall contain no recycled compounds except that generated in the manufacturer's 
own plant from resin of the same specification from the same raw material.  All 
pipes shall be suitable for use as pressure conduits, and per AWWA C901, have 
nominal burst values of three times the Working Pressure Rating (WPR) of the pipe.  
Pipe shall also have the following agency listing of NSF 61. 


 
C. HDPE Pressure Pipe (3” O.D. and larger):  Pipe shall be manufactured from a PE 


3408 resin listed with the Plastic Pipe Institute (PPI) as TR-4.  The resin material 
shall meet the specifications of ASTM D3350 with a cell classification of PE: 
345464C.  The pipe shall have a manufacturing standard of ASTM F714.  The pipe 
O.D. sizes 4” to 24” shall be available in both steel pipe sizes (IPS) and ductile iron 
pipe sizes (DIPS).  The pipe shall contain no recycled compounds except that 
generated in the manufacturer's own plant from resin of the same specification from 
the same raw material.  All pipes shall be suitable for use as pressure conduits, listed 
as NSF 61, and per AWWA C906 Pressure Class (PC) 100 have a nominal burst 
value of three and one-half times the Working Pressure Rating (WPR) of the pipe.  
Peak flow water velocity of 5 ft/sec shall be used in the hydraulics engineering 
design. 


 
D. Butt Fusion Fittings:  Fittings shall be PE3408 HDPE, Cell Classification of 


345464C as determined by ASTM D3350-02, and approved for AWWA use.  Butt 
Fusion Fittings shall have a manufacturing standard of ASTM D3261.  Molded & 
fabricated fittings shall have a pressure rating equal to the pipe unless otherwise 
specified in the plans.  Fabricated fittings are to be manufactured using Data 
Loggers.  Temperature, fusion pressure and a graphic representation of the fusion 
cycle shall be part of the quality control records.  All fittings shall be suitable for use 
as pressure conduits, and per AWWA C906, have nominal burst values of three and 
one-half times the Working Pressure Rating (WPR) of the fitting. 


 







Project Name 
9/11/12 


SECTION 33 10 00   PAGE 7 
WATER DISTRIBUTION SYSTEMS 


E. Electro-fusion Fittings:  Fittings shall be PE3408 HDPE, Cell Classification of 
345464C as determined by ASTM D3350-02.  Electro-fusion Fittings shall have a 
manufacturing standard of ASTM F1055.  Fittings shall have a pressure rating equal 
to the pipe unless otherwise specified on the plans.  All electro-fusion fittings shall 
be suitable for use as pressure conduits, and per AWWA C906, have nominal burst 
values of three and one-half times the Working Pressure Rating (WPR) of the fitting.  
Mechanical saddles shall not be allowed. 


 
F. Flanged and Mechanical Joint Adapters:  Flanged and Mechanical Joint Adapters 


shall be PE 3408 HDPE, Cell Classification of 345464C as determined by ASTM 
D3350-02.  Flanged and Mechanical Joint Adapters shall have a manufacturing 
standard of ASTM D3261.  Fittings shall have a pressure rating equal to the pipe 
unless otherwise specified on the plans. 


 
2.04 Gate Valves (GV): 
 


A. Gate Valves (2" O.D. to 2-1/2” O.D.) shall be flanged, iron body, brass trimmed, 
resilient double disc wedge, and integral taper seats with non-rising stem and square 
actuator.  All gate valves shall be Class 150 with a minimum 150 psi - 300 WOG.  
Gate Valves shall be ductile iron body valves, iron disk completely encapsulated 
with polyurethane rubber and bronze, non-rising stem with “O” ring seals 
conforming to AWWA C509 or C515.  The valves shall open counterclockwise and 
be furnished with 2-inch square operating nuts except valves in vaults shall be 
furnished with hand wheels.  All surfaces, interior and exterior shall be fusion 
bonded epoxy coated, acceptable for potable water. 


 
B. For applications with working pressure above 175 psi, a valve rated as 250 psi or 


higher shall be used. 
 


C. Valves shall be as manufactured by Clow, M&H, Kennedy, U.S. Pipe, Mueller, 
American Flow Control, or approved equal. 


 
2.05 Lateral (Sub-main) Isolation Valves (LIV): 
 


A. Lateral Isolation Valves shall be Ductile Iron, 316 Stainless Steel, and Low Zinc 
Bronze complying with ASTM A536, ASTM A276, ASTM B62-C83600 
respectively, or equivalent.  Ductile Iron shall be fusion bond epoxy coated.  Valves 
shall be 200 psi rated angle globe valves with integrally restrained ends.  Ends shall 
be male swivel or integrally restrained push on gasketed joint as required.  Gasketed 
joints shall be SBR Rubber and comply with ASTM F477.  Internal seals shall be 
EPDM rubber. 


 
B. Lateral Isolation Valves shall be as manufactured by HARCO (Harrington 


Corporation) of Lynchburg, VA. 
 
2.06 Valve Boxes (VB):  The valve boxes shall be adjustable two-piece cast-iron valve box 


designed with tabs (lugs) on cover with 5 inches minimum inside diameter.  The top section 
shall be 18 inches minimum length with a valve cover marked “WATER” as manufactured 
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by Olympic Foundry, Tyler, or approved equal. 
 
2.07 Fire Hydrants (FH): 
 


A. Subject to approval of local jurisdictions, provide the following: 
 


1. Fire hydrants shall be breakaway type and shall conform to AWWA C502.   
2. Fire hydrants barrel shall have a diameter of not less than 7-inches, and the 


main valve opening shall be not less than 5-1/4 inches.  
3. The hydrants shall have two 2-1/2 inch hose ports (National Standard 


Thread), and one 4-1/2 inch pumper connection (National Standard Thread). 
4. All nozzles shall be fitted with cast iron threaded caps with operating nuts of 


the same design and proportions as the hydrant stem nuts.   
5. Caps shall be threaded to fit the corresponding nozzles and shall be fitted 


with suitable neoprene gaskets for positive water tightness under test 
pressure. 


6. A permanent anodized short profile style “Storz” hydrant adapter and 
anodized Storz blind flange shall be installed on the pumps port.  The size of 
the adapter shall be 4 inch. 


7. Hydrant shall be equipped with a suitable positive acting drain valve and one-
and-one-quarter-inch (1-1/4”) pentagonal operating nut (counter-clockwise 
opening). 


 
B. Subject to compliance with requirements, provide fire hydrants from one of the 


following manufacturers:  Mueller Centurion, Clow Medallion, M&H Style 929, 
Waterous Pacer, or approved equal. 


 
2.08 Misc. Accessories: 
 


A. Anchorages:  Provide anchorages for tees, wyes, crosses, plugs, caps, bends, valves, 
and hydrants.  After installation, apply full coat of asphalt or other acceptable 
corrosion-retarding material to surfaces of ferrous anchorages. 


 
B. Clamps, Straps, and Washers:  Shall be steel, per ASTM A506. 


 
C. Rods:  Shall be steel, per ASTM A575. 


 
D. Rod Couplings:  Shall be malleable-iron, per ASTM A197. 


 
E. Bolts:  Shall be steel, per ASTM A307. 


 
F. Cast-Iron Washers:  Shall be gray-iron, per ASTM A126. 


 
 
PART 3 - EXECUTION 
 
3.01 Installation of Pipe and Fittings: 
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A. Ductile-Iron Pipe:  Install in accordance with AWWA C600 “Standard for 
Installation of Ductile Iron Water Mains and their Appurtenances”. 


 
B. Depth of Cover:  Provide minimum 3 foot depth of cover over underground piping 


and/or in accordance with NFPA 24, Figure A-8-11 “Recommended Depth of Cover 
above top of Underground Yard Mains”. 


 
3.02 HDPE Pipe Joining and Installation Methods: 


A. General:  Pipe and fittings shall be installed using procedures recommended by the 
manufacturer. 


B. Plain end pipe and fittings shall be made using the butt fusion method.  The butt 
fusion procedures shall be in accordance with the manufacturer or the PPI.  The 
fusion equipment operator shall receive training using the recommended procedure.  
The Contractor shall be responsible to verify that the fusion equipment is in good 
operating condition and that the operator has been trained within the past twelve 
months.  Fusion beads shall not be removed. 


C. Heat Fusion Training.  The supplier of the pipe and fittings shall provide a person 
certified by the pipe manufacturer and the fusion equipment manufacturer to train 
contractor fusion equipment operators and inspectors representing the Owner. 


D. Mechanical Joining.  Polyethylene pipe and fittings may be joined together using 
Flanges or Mechanical Joint (MJ) adapters.  These fittings shall be made from PE 
3408 HDPE, with a Cell Classification of 345464C as determined by ASTM D3350-
02.  Flanged and MJ adapters shall have a manufacturing standard of ASTM D3261. 
They shall have a pressure rating equal to the pipe unless otherwise specified on the 
plans.  Mechanical saddles shall not be allowed. 


E. Electro-fusion couplings.  Polyethylene pipe and fittings may be joined using 
approved electro-fusion couplings.  Fittings shall be PE3408 HDPE, Cell 
Classification of 345464C as determined by ASTM D3350-02.  Electro-fusion 
Fittings shall have a manufacturing standard of ASTM F1055.  Fittings shall have a 
pressure rating equal to the pipe unless otherwise specified on the plans.  All electro-
fusion fittings shall be suitable for use as pressure conduits, and per AWWA C906, 
have nominal burst values of three and one-half times the Working Pressure Rating 
(WPR) of the fitting. 


F. Flange/MJ Adapter Installation.  Flanges/MJ adapters shall be attached to pipe and 
fittings using butt fusion.  The flanges/MJ adapters shall be aligned and centered 
relative to the pipe.  Flanges/MJ adapters should be square with the valve or other 
flange before tightening of bolts.  Bolts should not be used to draw flanges into 
alignment.  Bolt threads shall be lubricated, and flat washers shall be used under 
flange nuts.  Bolts shall be tightened using a “star tightening pattern”.  See the 
manufacturer’s recommendations.  Twenty-four hours after first tightening the flange 
bolts, they must be re-tightened using the same “star tightening pattern used above.  
The final tightening torque shall be as indicated by the manufacturer. 


 
3.02 Unsuitable Material and Polyethylene Encasement: 
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A. Whenever the native material in the bottom of the watermain trench is peat, soft clay, 
quicksand, or other unsuitable material for pipe support, it shall be removed from the 
trench and replaced by Foundation Material Class A which is defined as following: 


Sieve Size  % Passing 
2-1/2 inch  98-100 
2 inch 92-100 
1-1/2 inch 72-87 
1-1/4 inch 58-75 
3/4 inch 27-47 
3/8 inch 3-14 
U.S. No. 4 0-1 


 
3.03 Installation of Valves: 
 


A. General:  Install valves as indicated and per the manufacturer’s recommendations.   
 


B. Shut-off valves:  Install shut-off valve ahead of each hydrant. 
 


C. Valves shall be enclosed in a Cast Iron Roadway Box according to the Details, with 
bottom, top, and lid, sized and extensions, as required.  Lid shall have the word 
“WATER” printed on it. 


 
3.04 Installation of Fire Hydrants: 
 


A. General:  Install fire hydrants in accordance with AWWA M17 “Installation, 
Operation, and Maintenance of Fire Hydrants." 


 
B. Location:  Install fire hydrants minimum as specified in the local fire codes, and/or 


as indicated on the Plans and Details. 
 
3.05 Service connections:  Service connections shall be installed in conformance with City of 


Seattle Standard Plans and Specifications and Details (most recent edition), where 
applicable. 


 
3.06 Field Quality Control: 
 


A. Inspection:  Inspect the pipe for defects before installation and/or fusion.  Defective, 
damaged or unsound pipe shall be rejected. 


 
B. All testing and disinfection shall be in accordance with the most recent edition of 


APWA Standards and the most recent edition of AWWA Standards, local 
jurisdiction or as follows, whichever is most stringent. 


 
C. Piping Tests:  Conduct piping tests before joints are covered, and after thrust blocks 


have sufficiently hardened.  Fill pipeline with water 24-hours prior to testing, and 
apply test pressure to stabilize system. 


 
D. Hydrostatic Tests:  Test at not less than 250 psi for a period of not less than thirty 
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(30) minutes. 
 


E. Test fails if leakage exceeds AWWA specifications. 
 


F. Painting:  Thoroughly clean and paint all iron parts of the hydrant, both inside and 
outside.  Paint the outside of the hydrant above the ground line in accordance with 
AWWA C502-64. 


 
G. Operating Tests:  Open and close all valves and hydrants under system water 


pressure. 
 


H. Check dry barrel hydrants for proper drainage or systems with fire pumps, run 
pumps during operating tests. 


 
3.07 Adjusting and Cleaning: 
 


A. Flushing:  Flush underground mains and lead-in connections to sprinkler risers 
before connection is made to sprinklers, standpipes, or other fire protection system 
piping. 


B. Flush at flow rate not less than that indicated in NFPA 24, or hydraulically calculated 
water demand rate of the system, whichever is greater. 


 
C. Disinfection of Water Mains:  Disinfection of water mains shall be in conformance 


with Section 7-11.3(12) of the WSDOT Standard Specifications. 
 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  This 
specification section also needs to be edited and modified to reflect the specific design of the site 
and type of site furnishings chosen for your project (Remove this Note). 
 
PART 1 – GENERAL 
 
1.01 Description of Work included shall include but not be limited to the following list. 
 


A. Provide all labor, materials and equipment necessary to supply and install the 
following Site Furnishings: 


 
1. Basketball Goals 
2. Bollards 
3. Bike Racks 
4. Benches 
5 Picnic Tables 
6. BBQ Grills 
7. Trash Receptacles 


 
1.02 Related Sections: 
 


Section 03 30 00 - Cast-in-Place Concrete 
Section 31 00 00 - Earthwork 


 
1.03 Quality Assurance: 
 


A. Manufacturer's Instructions:  Adhere to manufacturer's instructions for product 
handling, assembly, installation, and maintenance. 


 
B. Manufacturer’s original factory finish must be intact for the installation of the 


furnishing to be considered satisfactory.  On-site touch-up will not be accepted. 
 
1.04 Submittals:  For each Product Specified, submit the following for approval prior to delivery: 
 


A. Manufacturer's product data. 
 


B. Manufacturer's installation instructions. 
 
 
PART 2 - PRODUCTS 
 
2.01 General: 
 


A. Comply with SPR Standard Specifications and Manufacturer's recommendations at 
all times.  Where these may be in conflict, the more stringent requirements shall 
prevail. 
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B. All products shall be supplied as specified, or approved equal.  Refer to Division 1 
Specifications for Product Substitution requirements. 


 
2.02 Basketball Standards and Goal Assemblies: 
 


A. Regular Heavy Duty (Generic) Basketball Goals shall be one of the following 
choices: 


 
1. The Gooseneck Single Pole Model OD1a, heavy-duty 4-1/2” O.D. 


galvanized steel pole with 4’ extension arm, with braces, direct buried or set 
in a galvanized steel sleeve in a 4’-6” deep by 3’ wide concrete footing.  
Model #1302SB, 42”x 72”, 12 gauge, white powder-coated steel backboard 
with orange shooter’ square, “Roughneck” Model #SD4-EW rim and 
Model #NN1 white nylon net.  All components are manufactured by BPI 
(Basketball Products International), Inc., Jefferson, IA. 


2. The Mega Duty Model PR77 Gooseneck System, with 5-9/16” galvanized 
steel pole with 6’ extension arm direct buried or set in a galvanized steel 
sleeve in a 4’-6” deep by 3’ wide concrete footing.  A rectangular 42”x 60”, 
12 gauge, white powder-coated steel backboard with orange shooter’s 
square, Model BA39U Double Rim Ultimate Goal and white nylon net.  All 
components are manufactured by Bison, Inc., Lincoln, NE. 


3. The Single Gooseneck Post Model #1527-25-45, heavy-duty 5-9/16” O.D. 
galvanized steel pole with 6’ extension arm, with braces, direct buried or set 
in a galvanized steel sleeve in a 4’-6” deep by3’ wide concrete footing.  
Model 25, 48”x 72”, 12 gauge, white powder-coated steel backboard with 
orange shooter’ square, Model 45, heavy-duty double rim with super nylon 
net.  All components are manufactured by PW Athletic Company, Mesa, 
AZ. 


4. Or, approved equal. 
 


B. Extra Heavy Duty (Premium) Basketball Goals shall be one of the following 
choices: 


 
1. BPI “The Enforcer” Model OD658, heavy duty 6-5/8” O.D. galvanized 


steel pole standard with 6’ extension arm, direct buried or set in a 
galvanized steel sleeve in a 4’-6” deep by 3’ wide concrete footing.  Model 
#1302SB, 12 gauge, white powder-coated steel backboard, 42” x 72”, 
orange markings at target area only, “Roughneck” Model #SD4-EW goal 
and Model NN1 white nylon net.  All components are manufactured by BPI 
(Basketball Products International), Inc., Jefferson, IA. 


2. BPI “The Dominator” Model OD6 System, heavy duty 6” Black powder 
coated square steel pole standard with 4’ extension arm, direct buried or set 
in a galvanized steel sleeve in a 4’-6” deep by 3’ wide concrete footing.  
Model #1302SB, 42” x 72”, white powder-coated 12 gauge, steel backboard 
with orange shooter’ square, “Roughneck” Model #SD4-EW goal and 
Model NN1 white nylon net.  All components are manufactured by BPI 
(Basketball Products International), Inc., Jefferson, IA. 
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3. Bison “The Ultimate” System Model BA871-BK, fixed height heavy duty 
standard with black powder-coated 6” square x 3/16” thick steel pole and 5’ 
extension arm, or Model BA871A-GV Weather-Proof, fixed height 
standard with galvanized 6” square x 3/16” thick steel pole and 5’ 
extension arm, or Model BA872, Double-Sided, fixed height standard with 
6” square x 3/16” thick steel pole and 5’ extension arms for back-to-back 
court configurations, direct buried or set in a galvanized steel sleeve in a 
4’-6” deep by 3’ wide concrete footing, 42” x 60”, 12 gauge, white powder-
coated steel backboard with orange shooter’s square, Model BA39U 
Ultimate goal and white nylon net.  All components are manufactured by 
Bison, Inc., Lincoln, NE. 


4. Goalsetter “The GS MAX”, “GS Double MAX” or “GS MAX Galvanized” 
Models MX61060S2 & MX62560S2 (double-sided), fixed height heavy duty 
standard with black powder-coated or galvanized 6” square pole with 5’ 
extension arm(s), direct buried or set in a galvanized steel sleeve in a 4’-6” 
deep by 3’ wide concrete footing, 42” x 60”, 12 gauge, white powder-coated 
steel backboard(s) with orange shooter’s square(s), Double Ring Static 
goal(s) and white nylon net(s).  All components are manufactured by 
Goalsetter Systems, Inc., Pella, IA. 


5. Or, approved equal. 
 
2.02 Bollards: 
 


A. Removable Bollards shall be one of the following choices: 
 


1. SPR “Generic” Removable Bollard shall consist of three pieces including a 
ground-sleeve with chained locking cover, sleeve and removable pipe-
bollard with handle.  This bollard shall be all-steel construction, fabricated 
of schedule 40 steel pipe, ¼” steel plate, ½” steel rod, and ¼” galvanized 
mild steel straight chain.  All parts shall be hot-dipped galvanized after 
fabrication.  Manufactured by FairWeather, Inc., Port Orchard, WA. 


1. “Historic or Olmsted Removable Bollard” shall be a ‘San Francisco’ 
removable bollard, consisting of a 4” diameter x 36” height; cast aluminum 
bollard with powder-coated finish, sleeve and locking mechanism, as 
manufactured by Urban Accessories, Inc., Snohomish, WA. 


2. Or, approved equal. 
 


B. Fixed Bollards shall be one of the following choices: 
 


1. SPR “Generic” Fixed Bollard (for litter receptacle attachment) shall 
consist of a one-piece 3-1/2” diameter schedule 40 galvanized steel pipe 
with cap on one end, 4’ in length with a ½” eye bolt welded to the bollard 
6” from the capped, top end, set in an 18”x18”x15’ depth concrete footing 
with 2’-6’’ above finish grades.  All parts shall be hot-dipped galvanized 
after fabrication.  Manufactured by FairWeather, Inc., Port Orchard, WA. 


2. SPR “Generic” Fixed Bollard (for use as a vehicle barrier) shall consist of 
a one-piece 6” diameter schedule 40 galvanized steel pipe with cap on one 
end, 4’ in length, set in an 18”x18”x15’ depth concrete footing with 2’-6’’ 
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above finish grades.  All parts shall be hot-dipped galvanized after 
fabrication.  Manufactured by FairWeather, Inc., Port Orchard, WA. 


3. Or, approved equal. 
 
2.03 Bike Racks: 
 


A. Bicycle Racks shall be one of the following choices: 
 


1. “The Expo Rack” ’W‘Series Rack, by Cora Bike Rack, Inc..  This rack 
comes in various sizes for from between 4 and 10 bicycles, is made of heavy 
gauge steel pipe, comes in a variety of finishes including; stainless steel, 
galvanized steel or powder coated steel in various colors (black or dark 
green are SPR’s Standard colors), and bolt down model only shall be used. 


2. “The Ribbon Rack” Model BR-1, by Fairweather, Inc., Site Furnishings & 
Accessories, Port Orchard, WA, Ph. 800-323-1798, or 360-895-2626, and 
distributed by SiteLines, Park & Playground Products, Everett, WA, Ph. 
800-235-2440.  This rack comes in various sizes for from 5 to 13 bicycles 
and is made of 2” schedule 40 steel pipe, comes in a variety of finishes 
including galvanized or powder coated in various colors (black or dark 
green are SPR’s Standard colors), and can be bolted down or direct burial 
installed. 


3. “The Saddleback Rack” Model SRE or SRP/G3 thru G13, by Pilot Rock 
Park Equipment,.  This rack comes in various sizes for from 3 to 13 
bicycles and is made of 2-3/8” O.D. schedule 40 pipe, comes in galvanized 
steel and can be bolted down or direct burial installed. 


4. “The Thunderbolt Rack” Thor-Rax Bicycle Rack, Model TB3 thru TB13, 
by Creative Pipe, Inc., Portland, OR, Ph. 800-644-8467.  This rack comes 
in various sizes for from 3 to 13  bicycles and is made of 2-3/8” O.D. 
schedule 40 pipe, comes in a variety of finishes including; galvanized steel 
or optional powder coated steel in various colors (black or dark green are 
SPR’s standard colors), and can be bolted down or direct burial installed. 


5. Or, approved equal. 
 
2.04 Benches: 
 


A. Benches shall be one of the following choices: 
 


1. SPR “Generic” Pipe Frame Bench”, is the GameTime Model #338 (pipe 
frame only), shall be constructed of two direct burial 2-3/8” O.D., 
galvanized, schedule 40 steel pipe leg assemblies supporting 6’-0” lengths 
of 2x4 clear Douglas Fir (purchased separately), with 3 boards per seat 
deck and back.  All connecting hardware shall be galvanized.  Cut off all 
bolt ends flush with the nuts for those that protrude more than two threads 
beyond the nut. 


2. Or, approved equal. 
 


B. Optional Bench Styles shall be selected from the following list, but all benches 
shall be consistent within a park: 
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1. Keystone Ridge Pullman Series, Models #P16 (w/o back), #P-26 (with 


back), or #P26C (with middle armrest).  Color choices:  black or dark 
green. 


2. DuMor Bench 93 (backless) and Bench 95 (with back).  Color choices: 
black or dark green. 


3. Fairweather Plaza Series, Model #PL-1.3 (backless) or #PL-3 (with back).  
Color choices:  black or dark green. 


4. Creative Pipe Mirage Series, Model #MRBB-FB.  Color choices:  black or 
dark green. 


5. Timberform Renaissance Series, Models #2802-6 (backless), #2806-6 (with 
back) or #2609-7 (7” w/middle armrest).  Color choices:  black or dark 
green. 


6. Timberform Restoration Series, Models #2118-6 (6’ with 2 armrests & 
back), #2119-8 (8’ with 3 armrests & back), or #2123-6 (6’ backless).  Color 
choices:  powder-coated black, with Alaska yellow cedar or powder-coated 
metal slats. 


7. Victor Stanley Classic Series, Model #C-138 (with back).  Color choices:  
black powder-coated, wood with ductile iron frames. 


 
C. “Historic” Bench Options shall be selected from the following list, but all benches 


shall be consistent within a park: 
 


1. “Olmsted” Lake Washington Boulevard Wood and Concrete Bench, 
custom fabricated. 


2. 1939 New York World’s Fair Bench Model #6737.  Color choices:  black or 
dark green, Drylak RAL color 6012 (touch up is Benjamin Moore standard 
color Black Forest Green), supplied by Kenneth Lynch & Sons, Wilton, CT. 


3. Central Park Settee Model No. 6735.  Color choices:  black or dark green, 
Drylak RAL color 6012 (touch up is Benjamin Moore standard color Black 
Forest Green), supplied by Kenneth Lynch & Sons, Wilton, CT. 


 
D. Or, approved equals. 


 
2.05 Picnic Tables (Portable & Fixed): 
 


A. Portable Picnic Tables shall be one of the following choices: 
 


1. Pilot Rock Park Equipment WT Series, Model #XT/G-6UP (standard table) 
and Model #XTH (ADA compliant table). 


2. Kay Park Recreation, J2 Series, Model #6J2GW (standard table) and 
Model #8J2G-EWG (ADA compliant table). 


3. Or, approved equal. 
 


Note:  Portable table frames shall be constructed of a minimum of 2 3/8" O.D., 
schedule 40 steel pipe and are hot-dipped galvanized after fabrication.  All wood 
members shall be of untreated 2x10 dimensional stock, S4S, kiln dried Douglas 
Fir, select-structural or better grade.  Provide 3/8" radius/chamfer on all outer 
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edges.  All metal parts and fasteners shall be hot-dipped galvanized.  Metal parts 
shall not be painted.  All picnic tables shall be installed on concrete pads that are 
at least one foot larger than the table in all directions to facilitate mowing around 
the table.  At least one galvanized eye bolt shall be set into the concrete slab for 
each table, to facilitate locking the table in place.  The pads under ADA compliant 
tables shall be at least one foot larger than the table on three sides and at least 44” 
beyond the edge of the table top extension.  At least 1 out of every 3 tables shall be 
ADA compliant with paved surfaces provided from the table slab to the nearest 
ADA compliant paved pathway. 


 
B. Fixed Picnic Tables shall be one of the following choices: 


 
1. SiteLines, Inc., “Monster Table” fixed square table, (4 seats normal, 3 seats 


for ADA style). 
2. Fairweather, Inc., “Goliath Table” Model GF-1, fixed square table, (4 seats 


normal, 3 seats for ADA style).  This table is manufactured by 
FairWeather, Inc., Port Orchard, WA. 


3. Or, approved equal. 
 


Note:  Fixed table frames shall be constructed of a fully welded frame with all 
edges ground smooth prior to galvanizing.  The center post shall be .180 wall x 8” 
square tube, the seat arm shall be .180 wall x 4” square tube, the seat arm brace 
shall be .120 wall x 1-1/2” square tube, the seat frame shall be 1/4”x4x4 angle and 
4” square tube, and the table frame shall be 3/8”x2x2 angle.  The frame shall be 
hot dipped galvanized after fabrication.  Metal parts shall not be painted.  
Assembly hardware shall be 3/8”x 2-1/2” galvanized lag bolts.  The wood seats and 
top shall be untreated, clear mixed grain Douglas Fir, nominal 3x12 boards (2-
1/2”x11-1/4” actual size), with all outside edges eased with a 1/2” chamfer.  All 
picnic tables shall be installed with 24” diameter x 30” depth concrete footings and 
be set on concrete pads that are at least 8’-0”x 8’-0” square, 9’ diameter round, or 
be installed as part of a paved plaza area with at least 1 out of every 3 tables being 
ADA compliant with one seat removed. 


 
C. Fixed Metal Picnic Tables shall be one of the following choices: 


 
The Optional metal tables can be specified when the designer intends to match the 
metal tables to other metal site furnishings such as benches, trash receptacles, etc., 
on the site. 


 
1. FairWeather, Model F-7, fixed square table, (4 seats normal, 3 seats for 


ADA style).  This table is manufactured by FairWeather, Inc., Port 
Orchard, WA. 


2. FairWeather, Model F-8, fixed rectangular table, (4 seats normal, 3 seats 
for ADA style).  This table is manufactured by FairWeather, Inc., Port 
Orchard, WA. 


3. Or, approved equal. 
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Note:  Optional fixed metal table frames shall be constructed of a fully welded steel 
frame that is at least .120 or schedule 40 thicknesses and shall conform to ASTM 
A36 and shall be wheel abraded prior to fabrication.  All metal components shall 
be cleaned, treated and sealed prior to powder coating.  Coating shall be at least 4 
mils thick on all surfaces.  Standard color is Black but Hot Dipped Galvanized 
finish is acceptable.  All assembly hardware shall be stainless steel, tamper-
resistant, and shall include washers as required.  All picnic tables shall be either 
permanently embedded with concrete footings or surface mounted with anchor 
bolts set on concrete pads that are at least 1 foot larger than the table and seats on 
all sides or installed as part of a paved plaza area with at least 1 out of every 3 
tables being ADA compliant with one seat removed or have an extended top for the 
rectangular version.  All footings or anchor bolts shall be done by the installer and 
shall be installed as specified by a structural engineer (the Consultant). 


 
2.06 BBQ Grills: 
 


A. BBQ Grill shall be: 
 


1. Pilot Rock Premier Park Grill (Model A-20 B2 Series) infinitely adjustable, 
cantilever grate design with double reinforced firebox and theft-proof base 
attachment.  A permanent post base for embedding in concrete slab and 
footing is standard.  An optional portable disc base is available for bolt-
down installation if slab exists.  Painted black heat resistant enamel finish 
is standard.  The firebox shall rotate 360 degrees and a slab shall be 
installed under and around the grill with a minimum of 48” clear in all 
directions.  A minimum clearance of 27” shall be maintained between the 
finished grade and the bottom of the firebox.  Optional utility shelf and 
King-size, double grill shall also be considered for some installations. 


2. Or, approved equal. 
 
2.07 Trash Receptacles: 
 


A. Generic Trash Receptacle shall be: 
 


1. Pilot Rock Federal-Duty (Model CN/G-9738C), hot-dipped galvanized 32 
gallon can with Pilot Rock (Model CN/G-9768 Dome Hatch Lid).  These 
receptacles shall generally be painted dark green after galvanizing.  The 
painting process required shall include: a copper sulfate wash of the 
galvanized surfaces, then application one coat of a galvanize primer and 
two coats of Dark Green paint.  (Note:  SPR purchases this can via vendor 
contract and will usually provide it to the project). 


2. Generic Recycled Plastic Trash Receptacle, 40 Gallon capacity can with 
recycled plastic dome lid equal to Rubbermaid Model #2647, smoky gray in 
color, with SPR logo embossed on the can, as manufactured and distributed 
locally by Wishbone Industries, LTD, Langley, BC.  (Note:  SPR purchases 
this can via vendor contract and will usually provide it to the project). 


3. Or, approved equal. 
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B. Other Optional Choices: 
 


1. Victor Stanley “Ironsides” (Model #SD-42-S2), with side door and domed 
lid, as manufactured by Victor Stanley Inc., Dunkirk, Md., represented 
locally by ParkForms, Inc., Portland, OR.  Color choices:  undercoated and 
powder-coated black. 


2. Creative Pipe, Inc., Cascadia, CCT Series, Model #CCT-FBS-32-FS-G-DT-
SD, with side door and domed lid, as manufactured by Creative Pipe, Inc.  
Color choices:  undercoated and powder coated black. 


3. Urban Accessories Model #RR55, with side door and domed lid, as 
manufactured by Urban Accessories, Inc.  Color choices:  black or hot-
dipped galvanized finish. 


4. Fairweather “Plaza” Series (Model TR-12), with side door and small 
domed lid, as manufactured by Fairweather Site Furnishings & 
Accessories.  Finish and color:  Undercoating shall be 3-M ScotchKote 134 
Fusion Bonded Epoxy, for corrosion resistance, or approved equal.  Final 
finish shall be a TGIC type polyester powder coat, and shall be baked on to 
a thickness of 4-6 mils thick.  Color shall be black 


5. Or, approved equal. 
 
2.08 Other Furnishings Installation Materials:  Other materials required for product installation 


which may not be supplied or shipped by the manufacturer or otherwise specified for 
fabricated items include the following; 


 
A. Concrete for Direct Burial Footings:  Concrete for direct burial post footings shall 


conform to the City of Seattle Standard Specifications for Road, Bridge, and 
Municipal Construction (most recent edition), and shall be Class “C” concrete. 


 
B. Anchoring Devices for Bolt-down, Surface Installation:  Where the manufacturer 


does not provide a specification for anchoring, use only approved stainless steel 
wedge anchors as follows; 


 
1. Size to the largest standard diameter that the manufacturer’s pre-made hole 


will accommodate without force, typically 5/8”. 
2. Size to ¾ of the actual depth of concrete to support the installation.  Use 2¾” 


length on standard concrete flatwork. 
 
 
PART 3 - EXECUTION 
 
3.01 Examination:  Verify installation conditions as satisfactory to receive work of this Section. 


Do not install until unsatisfactory conditions are corrected.  Beginning work constitutes 
acceptance of conditions as satisfactory. 


 
3.02 Direct Burial Installations: 
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A. All below-grade steel components scheduled for direct burial installation shall be 
coated in an approved manner prior to installation, typically either factory powder 
coating or hot-dipped galvanized. 


 
B. Provide footing excavations sized per measured plans provided with the Contract 


Drawings, manufacturers printed assembly and installation instructions, or as 
directed by the Engineer, typically 12” diameter x 18” depth for most installations 
under 100 lbs/footing. 


 
C. Coring and Saw-cutting: 


 
1.    All products scheduled for direct burial installation within new paved areas 


are to be installed prior to paving. 
2.    In the event that paving is installed prior to site furnishings scheduled for 


direct burial installation, saw-cutting will not be approved as a means of 
penetrating pavements.  Coring, to the specified size of the footing, is the 
only method that may be considered. 


3.    Do not core completed work of the Contract to accomplish product 
installation without prior approval of the Engineer. 


4.    Where site furnishings are scheduled for installation in existing pavement of 
any type or where the Engineer has approved coring of pavement installed as 
part of the work of the Contract, the Contractor shall insure an adequate 
supply of clean water and continuously flush and clean cuttings from 
pavement surfaces to remain. 


 
D. Concrete footings shall be neatly and evenly crowned slightly above adjacent 


finished grade where adjacent finished grade is generally level, matching adjacent 
finished grade where adjacent finished grade is sloped, or level to the bottom of base 
aggregate where installation in paved areas is scheduled. 


 
E. Remove all concrete slurry from surrounding surfaces and site furnishings prior to 


request for inspection. 
 
3.03 Surface Installations: 
 


A. Surface installations shall be made only upon approved concrete surfaces. 
 


B. Use only manufactured approved anchoring devices. 
 


C. Where the manufacturer does not provide a specification for anchoring, use only 
approved stainless steel wedge anchors as follows; 


 
1. Do not proceed with anchor installation until concrete pavement has had a 


minimum of 14 days cure time under normal conditions.  Where weather 
conditions are beyond the range of normal, do not proceed with anchor 
installation without the approval of the Engineer. 


2. Size to the largest standard diameter that the manufacturer’s pre-made hole 
will accommodate without force, typically 5/8”. 
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3. Size for embedment of ¾ of the actual depth of concrete to support the 
installation, in no case less than 2½”.  Allow for depth of nut plus 3-5 threads 
protrusion above finished installation. 


4. Do not over drill beyond 1/8” the depth necessary to accommodate the 
anchor. 


5. Torque to 80-85% of the anchor manufacturers recommended maximum. 
6. Provide at least one anchor for every bolt location hole for any site 


furnishing. 
 
3.04 Installation of Manufactured Items:  Install all equipment in accordance with Specifications, 


Drawings and manufacturer's directions. Where these may be in conflict, the more stringent 
requirements govern. 


 
3.05 Installation of Fabricated Items:  All fabricated items shall be installed consistent with the 


measured plans provided in the Contract Drawings utilizing materials  
 
3.06 Cleanup:  Remove all metal, wood, and concrete debris, protective wrappings and coverings, 


and shipping materials from the project site.  Remove all residues, repair all stains, scuffs, 
abrasions, and marks from the finished product prior to requesting inspection.  Fully restore 
all areas of the site that were impacted by the installation activities per SPR Standard 
Specifications. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Work includes sanitary sewer lines, fittings, cleanouts, accessories, bedding, 


and connections to existing sewer lines. 
 
1.02 Related Sections: 
 


Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 13 - Construction Stormwater Control 
Section 01 76 00 - Protection of Existing Facilities 
Section 02 41 13.23 - Site Utility Removal 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 References: 
 


A. The City of Seattle Standard Plans and Specifications for Road, Bridge, and 
Municipal Construction, (most recent edition). 


 
B. The City of Seattle Stormwater, Grading and Drainage Code, (most recent edition). 


 
1.04 Quality Assurance: 
 


A. The contractor responsible for the work of this section shall be a Registered Side 
Sewer Contractor registered with the City of Seattle Department of Planning & 
Development (DPD).  Prior to the commencement of the work, verify the accuracy 
of horizontal and vertical layout, and dimensions of excavations to receive the work 
of this section. 


 
B. Permits, Inspections and Testing: 


 
1. Permits:  Permits are required by SPR and DPD for all sanitary sewer work.  


For side sewer permits refer to the following website for permitting 
requirements:  www.seattle.gov/dpd/sidesewer. 


2. Inspections:  48 hours prior to the back-filling of any pipe, structures, or 
appurtenances, notify the Engineer for approval.  Anticipate inspections to 
allow sufficient time for inspections to take place without affecting the work 
of other trades.  Call the SPR Inspection Request Line @ (206) 684-7034 
or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspections. 


3. Testing will consist of air or water pressure testing to verify the function of 
the installation.  In cases where long runs of tight line is to be tested to allow 
backfill, and that work is not connected to the terminal downstream end of 



http://www.seattle.gov/dpd/sidesewer�

mailto:parksconstruction.inspection@seattle.gov�





Project Name 
9/11/12 


SECTION 33 30 00   PAGE 2 
SANITARY SEWERAGE UTILITIES 


the work, verification of slope will be performed by surveying the crown or 
invert. 


 
1.05 Submittals: 
 


A. Submit the following for approval prior to delivery to the site and commencement of 
the work: 


 
1. Manufacturer's product data for pipe, concrete and metal castings. 
2. Manufacturer's installation instructions. 


 
1.06 Project Record Documents: 
 


A. Submit documents under provisions of Division 01.  Record location of pipe runs, 
connections, structures, and invert elevations.  Identify and describe unexpected 
variations to the designed plan. 


 
B. Provide a record of inspection of internal conditions of the existing sewers using 


television cameras. 
 
1.07 Coordination:  Coordinate Sanitary Sewerage Utility work with the work in other sections of 


these specifications. 
 
 
PART 2 - PRODUCTS 
 
2.01 General:  All materials and equipment listed herein shall be new and of the type specified. 


Comply with Specifications and manufacturer's data.  Where these may be in conflict, the 
more stringent requirements govern, at the direction of the Engineer. 


 
2.02 Pipe and Fittings: 
 


A. Sanitary Sewer Solid/Tight Line Pipe shall be PVC pipe, which meets or exceeds 
ASTM 3034, minimum 6-inch diameter or greater as sized per the contract drawings, 
conforming to the City of Seattle Standard Plans and Specifications for Road, 
Bridge, and Municipal Construction (most recent edition).  Joints for PVC pipe 
conform to ASTM D3212 using restrained gasket conforming to ASTM F477. 


 
B. Fittings:  Fittings shall be injection molded PVC, conforming to ASTM 3034. 


 
2.03 Cleanouts (CO):  Cleanouts installed on Seattle Parks’ properties shall conform to the City 


of Seattle Standard Specifications (most recent edition) Type 280 (with SPR exceptions) per 
SPR Standard Details at the following website:  www. seattle.gov/parks/projects/standards/. 


 
2.04 Pipe Bedding (for Rigid Pipe): 
 


A. Pipe bedding material for shall be Class B mineral aggregate Type 9 (or Type 22 for 
PVC pipe) per City of Seattle Standard Specifications (most recent edition). 



http://www.cityofseattle.net/parks/projects/standards/�
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B. Non-rigid Pipe shall be bedded with mineral aggregate Type 22 per City of Seattle 


Standard Specifications (most recent edition). 
 
2.05 Identification Tape: 
 


A. Utility pipe tracer tape shall be detectable below ground surface, color coded, with 
utility name printed on tape.  Conductive warning tape required over all water, 
sewer, drainage, and irrigation pipe at 6” below finished grades.  Underground - Type 
Plastic Line Markers:  Permanent, bright-colored, continuous-printed plasticized 
aluminum tape, intended for direct-burial service; not less than 3" wide x 5 mils thick.  
Detectable Marking Tape colors shall be as follows: 


Tape Schedule:  


Sanitary Sewers Green  Caution Sanitary Sewer 


Piping  Color  Wording 


Storm Drains Green  Caution Storm Drainage 
 
2.06 Maintenance Holes (MH):  Maintenance Holes shall be City of Seattle Standard Plans Types 


200, 201 or 202 Maintenance Holes, as shown on the contract drawings and details.  Provide 
ladder, trap, frame, solid cover and all other required appurtenances per Plans and Details.  
Frames and Covers shall be Type 230L with "Sewer" printed on the cover.  All covers shall 
have cam-locks and shall be bolt down covers with stainless steel bolts and hex keys.  All 
bolts shall be installed using an “anti-seize” product. 


 
2.07 Fittings, Couplings and Jointing: 
 


A. All Fittings shall be made of the same material as the pipe. 
 


B. All Tees on existing pipe installations shall be connected by core drilling and 
installing flexible connections. 


 
C. Pipe to pipe connections (between pipes of differing materials) shall be made with a 


flexible gasketed coupling, adaptor or coupling-adaptor which shall make a 
watertight joint.  Couplings shall be as manufactured by Romac, Omni, Caulder, or 
approved equal. 


 
D. Jointing and/or Break-out & Reconnect of mismatched pipe wall thicknesses shall be 


installed per City of Seattle Standard Plans and Specifications (most recent edition). 
 
2.08 Grout:  Grout material for pipe penetrations and sediment trap hook installation at Pre-cast 


Concrete Structures shall be non-shrink cement sand grout only.  “Jet Set” or equivalent 
products are not acceptable. 


 
 
PART 3 - EXECUTION 
 
3.01 General: 
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A. Verify that excavation base is ready to receive work and excavations, dimensions, 


and elevations are as indicated on the Drawings. 
 


B. Excavation tolerance of sub-grade shall be +/- 0.05 feet.  Sub-grade must be in a 
smooth, even condition prior to placement of any permeable material.  All depths 
shown are to be compacted depths.  Where material is placed as fill, the Contractor 
shall compact the material as required by Section 31 00 00 - Earthwork.  If excavated 
material exceeds the quantity needed as on-site common fill, excess materials shall 
be removed from the site. 


 
3.02 Trenching: 
 


A. Trenches shall be cut with smooth sides, no less width than as shown on the 
Drawings.  In the event that the trench has been over-excavated, the Contractor shall 
correct by use of the gravel filter material, as long as the invert elevations of the pipe 
and the minimum gravel filter material and fabric are per the Plans.  Trench bottom 
shall be smooth and compact and to the grade specified.  Also, refer to Section 31 00 
00 - Earthwork for backfilling information. 


 
B. All trenches shall be maintained with vertical sides and without loose or sloughed 


materials therein; care shall be taken in placement of gravel to insure no sloughing of 
trench sides or contamination of the gravel.  The Contractor shall not drive 
construction vehicles across excavated or back-filled trenches but shall use alleys 
between trenches for travel ways.  Exception will be granted only when the 
Contractor can show evidence that the bridging scheme he proposes will ensure 
conformance with the foregoing. 


 
3.03 Bedding:  Place bedding material at trench bottom, level materials in continuous layers not 


exceeding 6 inches of compacted depth.  The Contractor shall compact the bedding to 95% 
of the maximum dry density.  Maintain optimum moisture content of bedding material to 
attain required compaction density. 


 
3.04 Pipe Laying: 
 


A. Install pipe, fitting, and accessories in accordance with City of Seattle Standard Plans 
and Specifications, (most recent edition). 


 
B. Lay pipe to slope gradients noted on Drawings, with maximum variation from true 


slope of 1/8 inch in 10 feet (maximum). 
 


C. Install bedding at sides and over the top of pipe to minimum compacted thickness of 
12 inches compacted to a minimum of 95% of the maximum dry density. 


 
D. Refer to Section 31 00 00 - Earthwork for additional backfilling information. 


 
3.05 Detection Tape:  Install detection tape in all pipe trenches located above the top of all pipes 


at 6” below finished grades. 
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3.06 Tie In:  Connect new sanitary sewer line to existing sewer line with “Romac” type fittings 


(or approved equal) and per the requirements of the Seattle Public Utilities (Drainage and 
Wastewater Division).  Provide shoring and de-watering per the requirements of the City of 
Seattle Standard Plans and Specifications (most recent edition). 


 
3.07 Bedding Inspections: 
 


A. Contractor shall request inspection by the Engineer prior to and immediately after 
placing bedding.  Minimum 48 hours notice is required. 


 
B. Compaction testing will be performed in accordance with the City of Seattle 


Standard Specifications and ASTM D1557.  If tests indicated work does not meet 
specified requirements, remove work and replace and retest at no additional cost to 
the Owner. 


 
3.08 Cleaning, Testing and Inspections:  All new pipe and structures shall be cleaned and tested 


per City of Seattle Standard Specifications (most recent edition) or as directed by the 
Engineer.  Testing shall be conducted under the direction of the Engineer, by calling the 
SPR Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for inspections. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Provide and install all metal components necessary for construction of the Pre-


Engineered Metal Structure including:  Columns, beams, trusses, plates, fasteners, and 
associated hardware. 


 
1.02 Related Sections: 
 


Section 03 10 00 - Concrete Formwork 
Section 03 20 00 - Concrete Reinforcement 
Section 03 30 00 - Cast in Place Concrete 
Section 03 35 00 - Concrete Finishing 


 
1.03 Quality Assurance: 
 


A. Conform to requirements of the most recent editions of the following Reference 
Standards or as modified and supplemented hereinafter: 


 
1. International Building Code (IBC)  
2. City of Seattle Building Codes and Regulations (SBC) 
3. American Institute of Steel Construction (AISC) 
4. American Iron and Steel Institute (AISI) 
5. American Welding Society (AWS) 


 
B. Steel fabricator shall be experienced in steel fabrication including: cutting, bending, 


fastening, and finishing. 
 


C. Welders shall be certified by Washington Association of Building Officials (WABO) 
for structural welding. 


 
1.04 Submittals: 
 


A. Product Data:  The Contractor shall submit manufacturer's published literature for 
specified products and accessories as applicable including manufacturer's 
specifications, performance calculations, and physical characteristics. 


 
B. Color samples:  The Contractor shall submit for selection colors available from 


manufacturer's standard color line. 
 


C. Shop Drawings:  The Contractor shall submit for approval, shop drawings and details 
of fabrication with dimensions and connections shown. 


 
1.05 Delivery, Storage and Handling:  Ship, store, and handle all items so as to protect metal 


components from damage on site.  Store in a safe location, out of pedestrian and vehicular 
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traffic and protected from weather.  Repair or replace any damaged components before 
installation. 


 
 
PART 2 - PRODUCTS 
 
2.01 Park/Playground Shelter Structure: 
 


A. Structural Framing:  Steel tubing shall conform to ASTM A500, Grade B.  Steel 
tubing shall have end plates welded on all exposed ends.  All structural members 
shall be galvanized and painted or powder coated. 


 
B. Steel Roofing:  Shall be 24 gauge steel, galvanized and painted or powder coated 


standing seam roofing panels. 
 


C. Flashing and all metal trim work shall be factory formed in steel in 26 gauge, or as 
required, finish and color to match adjacent fascia or roof panels. 


 
D. All welding shall be shop welds, or as shown on approved contract drawings.  


 
2.02 Paint:  Kynar 500 Paint system, or approved equal.  Color shall be selected by the Engineer 


after submittal of color samples. 
 
 
PART 3 - EXECUTION 
 
3.01 Surface Mounting to Concrete Footing: 
 


A. Connect structural steel members to concrete using anchor bolts in accordance with 
all governing building codes. 


 
B. Coordinate anchor bolt placement with concrete contractor. 


 
3.02 Installation: 
 


A. Structural Steel columns and trusses shall be connected using bolts per 
manufacturer’s approved shop drawings. 


 
B. Sheet metal roofing shall be connected using gasketed, self-tapping screws, per 


manufacturer's specifications. 
 
3.03 Finishes: 
 


A. General:  Cut and form components to have sharp, clean edges.  Mill machine joints 
to a close fit. 
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B. Welding:  Perform welding by use of an electric arc welding process.  In making 
welded joints and joining components conform to referenced standards (AWS-D1.1).  
Grind exposed welds flush and smooth. 


 
C. Hot-dipped Galvanizing:  Galvanize all steel members and comply with ASTM 


A123 for zinc coatings applied on products fabricated from rolled or pressed steel 
shapes, plates, bars, and strips.  ASTM A386 for zinc coatings on assembled steel 
products.  Weight of coatings shall be per Table I for class and thickness of material 
to be coated.  Except for bolts and nuts, do galvanizing after fabrication. 


 
D. Painting:  All galvanized steel members shall be painted or powder coated after 


galvanizing.  Paint or powder coating finishes shall be factory applied in the 
manufacturer's facility. 


 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 – GENERAL 
 
1.01 DESCRIPTION: 
 


A. General:  Site Landscape Boulders shall be pre-approved before delivery by the 
Consultant. 


 
1.02 RELATED SECTIONS: 
 


Section 31 00 00 - Earthwork 
 
1.03 PERFORMANCE REQUIREMENTS: 
 


A. General:  Deliver to the site and place landscape boulders in conformance with the 
Contract Documents and under the direction of the Consultant and the Engineer. 


 
1.04 SUBMITTALS: 
 


A. General:  Submit the following in accordance with Division 01 Specifications; 
 


1. Product data and source for each type of stone. 
2. Samples of stone (consisting of stones not less than 12 inches square) for 


verification purposes of form, color, grade, finish, type, and variety of stone 
required.  Include 2 or more stones in each set of samples showing the full 
range of variations in appearance characteristics to be expected in the 
completed work.  Deliver samples to the site for review by the Engineer and 
the Engineer. 


 
1.05 QUALITY ASSURANCE: 
 


A. Single-Source Responsibility for Stone:  Obtain stone from a single quarry with 
resources to provide materials of consistent quality in appearance and physical 
properties, including the capacity to place the material without delaying the progress 
of the work. 


 
B. Information on the Contract Documents establishes the requirements for both 


aesthetic effects and performance of the stone.  Aesthetic effects relative to the 
formal characteristics are indicated by dimensions, arrangement, alignment, and 
profiles of components and assemblies as they relate to sight lines and relationships 
to one another and to adjoining construction; performance is indicated by criteria 
subject to verification either by preconstruction or field test, if applicable, or by in-
service experience. 


 
C. Do not modify intended aesthetic effects, except with the Engineer's approval, and 
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only to the extent exclusively needed to comply with the performance requirements.  
Where modifications are proposed, submit comprehensive explanatory data for 
review. 


 
D. Installer Qualifications:  Installer shall be an experienced equipment operator and 


landscape boulder placement technician, with at least 3 years experience placing 
landscape boulders. 


 
1.06 DELIVERY, STORAGE AND HANDLING: 
 


A. Deliver materials to the project site in undamaged condition. 
 


B. Store and handle the stone and related materials to prevent their deterioration or 
damage due to moisture, temperature changes, contaminants, corrosion, breakage, 
chipping, or other causes 


 
C. Do not use pinch or use wrecking bars. 


 
D. Lift with wide-belt-type slings where possible; do not use wire rope or ropes 


containing tar or other substances that might cause staining.  
 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS: 
 


A. Stones shall per-selected at the supplier’s yard and shall be free from cracks, flaking 
and deterioration. 


 
2.02 STONE: 
 


A. Granite Boulders:  “High Cascade” Weathered Granite 
Finish:  Smooth. 
Size:  2-5 “man” rock. 
Boulders must be smooth and free of cracking, flaking and machine marks. 


 
B. Or, approved equal. 


 
 
PART 3 – EXECUTION 
 
3.01 EXAMINATION: 
 


A. Examine the areas to receive the boulder placement, and the conditions under which 
the boulders will be installed, with the Installer present, for compliance with the 
requirements for installation and other conditions affecting the performance of the 
placement.  Do not proceed with installation until unsatisfactory conditions have 
been corrected. 
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3.02 PREPARATION: 
 


A. Protect the stonework during setting as follows: 
 


B. Prevent staining of the stone from caulking or paving materials. Immediately remove 
such materials from the stone without damage to the latter. 


 
C. Protect boulders from damage from construction machines and materials. 


 
D. Clean stone surfaces that have become dirty and stained prior to setting.  Remove 


soil, stains, and foreign materials.  Clean stones by thoroughly scrubbing stones with 
fiber brushes followed by a thorough drenching with clear water.  Use only mild 
cleaning compounds that contain no caustic or harsh filler or abrasives. 


 
3.03 SETTING STONE, GENERAL: 
 


A. Set the stones to comply with the requirements indicated on the Drawings and the 
final shop drawings. 


 
B. Broken, chipped, stained, or otherwise damaged stones. 


 
C. Broken, chipped, stained, or otherwise damaged stone shall be replaced until the 


methods and results are acceptable to the Engineer. 
 
3.04 PROTECTION: 
 


A. Provide final protection and maintain conditions to ensure that no damage occurs to 
the stonework until Substantial Completion is approved. 


 
3.06 CLEANUP: 
 


A. Remove all metal, wood, and concrete debris, protective wrappings and coverings, 
and shipping materials from the project site.  Remove all residues, repair all stains, 
scuffs, abrasions, and marks from the finished product prior to requesting inspection.  
Fully restore all areas of the site that were impacted by the installation activities per 
SPR Standard Specifications for landscape planting. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Regulations:  Conform to requirements of the IBC and the Seattle Building Code as it 


pertains to structural cast-in-place concrete, except as supplemented and modified herein. 
The items of work to be performed shall include but are not necessarily limited to: 


 
A. Walls, steps, foundations or footings and associated work. 


 
1.02 Reference Standards:  Conform to requirements of the following Reference Standards or as 


modified and supplemented hereinafter: 
 


A. American Concrete Institute (ACI) Specifications for Structural Concrete for 
Buildings, ACI 301. 


 
B. ACI Recommended Practice for Selecting Proportions for Concrete, ACI 613. 


 
C. ACI Recommended practices for Cold Weather Concreting, ACI 306. 


 
D. ACI Recommended Practice for Hot Weather Concreting, ACI 605. 


 
1.03 Related Sections: 
 


Section 32 13 13 - Concrete Paving 
Section 03 10 00 - Concrete Formwork 
Section 03 20 00 - Concrete Reinforcement 
Section 03 35 00 - Concrete Finishing 


 
1.04 Quality Assurance: 
 


A. Special Inspection:  Inspection shall be required immediately prior to any intended 
pours or placement of concrete.  Notify the Engineer at least 48 hours before 
inspection.  Call the SPR Inspection Request Line @ (206) 684-7034 or by email 
at parksconstruction.inspection@seattle.gov to make arrangements for inspection. 


 
B. Concrete Work:  Concrete work, where indicated, shall be exposed, as finished.  


Special care must be taken to provide specified, finished surfaces without gravel 
pockets, and other defacements. 


 
1.05 Submittals: 
 


A. Submit, for approval, all layout drawings for all cast-in-place concrete work.  Show 
joint locations and other pertinent information.  Refer to Section 01 33 10 – 
Submittals, for additional requirements. 
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B. Records:  Maintain records of all concrete placements; indicate exact mix 
proportions, list time, date, location in the project, weather conditions at the time of 
placement, and the source of the concrete supply.  Make records available to 
Engineer at any time during the course of construction and submit at end of concrete 
placement phase of project for the purposes of preparing record documents. 


 
C. Certificates:  Submit certification of previously tested mix designs. 


 
 
PART 2 - PRODUCTS 
 
2.01 Concrete Materials: 
 


A. Aggregates:  Standard:  ASTM C33-86. 
 


B. Cements: 
 


1. Provide cements obtained from same source or of same brand for concrete in 
same element or portion of the work. 


2. Standard Portland Cement:  Columbia, Ideal, Kaiser, Lone Star, or approved 
equal.  Standard gray Portland cement, ASTM C150-86; uses type I or type 
III. 


 
C. Cementious Materials:  Fly ash, ASTM C618 type F, except that the maximum 


allowable loss on ignition shall be 0.75%.  Use for all concrete. 
 


D. Admixtures: 
 


1. Use only one brand of admixtures. 
2. Water-Reducing Admixture:  Master Builders Pozzolith 300-N.  Chemical 


admixture conforming to requirements of ASTM C494-86, Type A. 
3. Retarder-Densifying Admixture:  Master Builders Retarding Pozzolith, or 


approved equal: Conforming to requirements of ASTM C494-86, Type B. 
4. Accelerator:  Chemical admixture designed to accelerate set on concrete but 


not corrode reinforcing steel; ASTM C494-86, Type C. 
5. Air Entraining Agent:  Conforming to requirements of ASTM C260-86. 
6. Color additive:  Lampblack per Section 32 13 13 - Concrete Paving. 


 
E. Other Ingredients:  Provide other ingredients as indicated or as required by Code or 


Reference Standards. 
 
2.02 Concrete Mix:  Concrete mix shall be Class 5 (3/4), per City of Seattle Standard 


Specifications (most recent edition), and have characteristics as follows: 
 


28 day compressive strength  2,300, psi 
Sacks Cement    (5) per CY - (see "Cement", below) 
Fine Aggregate (Type 1)  (291 lbs.) per Sack. - (see "Aggregates", below) 
Coarse Aggregate (Type 5)  (387 lbs.) per Sack, - (see "Aggregates", below) 
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Max. Water    (6.5 bags) per Sack 
Fibrous Reinforcing   (1.5 lbs.) per CY 
Slump (inches)   (2 - 3.5) per ASTM C143-78 


 
2.03 Portland Cement:  Use only Type II Portland Cement, as specified in City of Seattle 


Standard Specifications (most recent edition), and AASHTO M 85. 
 
2.04 Aggregates: 
 


A. Fine Aggregates:  Mineral Aggregate (Type 1), per City of Seattle Standard 
Specifications (most recent edition),  Fine Aggregates shall consist of sand or other 
inert materials, or combinations thereof, having hard, strong, durable particles free 
from an adherent coating.  Fine Aggregate shall be washed thoroughly to remove 
clay, loam, alkali, organic matter, or other deleterious matter.  Mineral Aggregate 
Type 1, particle gradation is as follows: 


Sieve Size  % Passing 
#4   95 - 100 
#8   68 - 86 
#16   47 - 65 
#30   27 - 42 
#50   9 - 20 
#100   0 - 7 
#200 (wet)  0 - 2 


 
B. Coarse Aggregates:  Course Aggregate (Type 5), per City of Seattle Standard 


Specifications (most recent edition),  Coarse Aggregate shall consist of gravel, 
crushed stone, or other inert material or combination thereof having hard, strong, and 
durable pieces free from adherent coatings.  Coarse Aggregate shall be washed to 
thoroughly remove clay, silt, bark, sticks, alkali, organic matter, or other deleterious 
material.  Mineral Aggregate (Type 5) particle gradation is as follows: 


Sieve Size  % Passing 
1-1/2" Square  100 
3/4" Square  80 - 100 
3/8" Square  10 - 40 
#4   0 - 4 
#200   0 - 0.5 


 
2.05 Bonding Agents and Adhesives: 
 


A. Bonding Agents as required. 
 


B. Primers and Sealers:  As recommended by the adhesive and bonding agent 
manufacturers. 


 
2.06 Expansion Joints in Slabs: 
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A. Joint Filler:  Pre-formed, non-extruding asphalt impregnated resilient material; 
ASTM D1752, Type I, 3/8" wide by depth required to bring top surface within 1/2" 
of slab surface. 


 
B. Joint Sealer: Self-leveling polyurethane; ASTM C920, Type M, Grade SL, Class 25.  


Color: gray. 
 
2.07 Concrete Mixes: 
 


A. Quality of Concrete:  Assumed compressive strengths and locations of same are 
noted on drawings. 


 
B. The fly ash content shall not exceed 7% by weight of the total cementious material. 


 
C. Admixtures: 


 
1. Add in accordance with manufacturer's directions. 
2. If approved, water-reducing retardant may be used when the temperature of 


the concrete, as placed, exceeds 65 degrees F. 
3. If approved, accelerator may be used when temperature of concrete is less 


than 40 degrees F. 
4. No calcium chloride or other water-soluble chloride ion admixtures will be 


permitted, unless otherwise approved by Engineer. 
5. Use retarder/densifier when placing other concrete in warm weather 


conditions or when ambient temperature exceeds 65 degrees F. 
6. Use air-entraining agent in concrete subjected to freezing temperatures after 


curing.  Total air content shall be in accordance with Table 26-B of the IBC. 
7. For colored/weathered concrete use Lampblack per Section 32 13 13 - 


Concrete Paving and as noted on the drawings. 
 


D. Mix Design: 
 


1. Determine mixes as noted on the drawings. 
2. If the Contractor elects not to use the approved design mix, Contractor shall 


pay for special batch plant inspection costs. 
 
2.08 Mixing Concrete:  Standard Concrete - Ready-Mixed Concrete:  Mix and transport in 


accordance with ASTM C94-86. 
 
 
PART 3 - EXECUTION 
 
3.01 Concrete Placement: 
 


A. Inspection:  Before placing concrete, inspect and complete any unfinished formwork, 
reinforcing steel, and items to be embedded or cast in.  Notify other trades to permit 
installation of their work.  Call the SPR Inspection Request Line @ (206) 684-
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7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspection 


 
B. General:  Comply with ACI 304, "Guide for Measuring, Mixing, Transporting, and 


Placing Concrete", and as specified. 
 


C. Deposit concrete continuously or in layers of such thickness that no new concrete 
will be placed on concrete that has hardened sufficiently to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as 
specified.  Deposit concrete to avoid segregation at its final location. 


 
D. Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers no deeper 


than 24 inches and in a manner to avoid inclined construction joints.  Where 
placement consists of several layers, place each layer while preceding layer is still 
plastic to avoid cold joints. 


 
1. Consolidate placed concrete by mechanical vibrating equipment 


supplemented by hand spading, rodding, or tamping.  Use equipment and 
procedures for consolidation of concrete complying with ACI 309. 


2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the machine.  Place vibrators to rapidly penetrate placed 
layer and at least 6 inches into preceding layer.  Do not insert vibrators into 
lower layers of concrete that have begun to set.  At each insertion, limit 
duration of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing mix 
to segregate. 


 
E. Cold Weather Placement: Comply with provisions of ACI 306 and as follows.  


Protect concrete work from physical damage or reduced strength that could be 
caused by frost, freezing action, or low temperatures.   


 
F. When air temperature has fallen to or is expected to fall below, 40 degrees F (4 


degrees C), uniformly heat water and aggregates before mixing, to obtain a concrete 
mixture temperature of not less than 50 degrees F (10 degrees C) and not more than 
80 degrees F (27 degrees C), at point of placement. 


 
1. Do not use frozen materials or materials containing ice or snow.  Do not 


place concrete on frozen sub-grade or on sub-grade containing frozen 
materials.  


2. Do not use calcium chloride, salt, or other materials containing antifreeze 
agents or chemical accelerators unless otherwise accepted in mix designs. 


 
G. Hot Weather Placement:  When hot weather conditions exist that would impair 


quality and strength of concrete, place concrete complying with ACI 305 and as 
specified. 
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1. Cool ingredients before mixing to maintain concrete temperature at time of 
placement to below 90 degrees F (32 deg C).  Mixing water may be chilled or 
chopped ice may be used to control temperature, provided water equivalent 
of ice is calculated to total amount of mixing water.  Using liquid nitrogen to 
cool concrete is Contractor's option. 


2. Cover reinforcing steel with water soaked burlap if it becomes too hot, so that 
steel temperature will not exceed the ambient air temperature immediately 
before embedding in concrete. 


3. Fog spray forms, reinforcing steel, and sub-grade just before placing 
concrete.  Keep sub-grade moisture uniform without puddles or dry areas. 


4. Use water reducing retarding admixture when required by high temperatures, 
low humidity, or other adverse placing conditions, as acceptable to the 
Engineer. 


 
3.02 Construction Joints: 
 


A. Form all joints perpendicular to main reinforcement.  Continue reinforcing across 
joints, unless otherwise indicated; provide longitudinal keys at least 1-1/2 inch deep 
at all joints in walls between walls and slabs or footings.  Remove key forming wood 
inserts and thoroughly clean surface of concrete at all joints before placing next lift. 


 
B. Roughen surface of concrete at joints and remove laitance to obtain bond before 


placing next lift; if use of keys is impractical due to congestion or inaccessibility or if 
it is inadvisable to disturb surface before it has hardened, use only wet sandblast 
method for preparing surface. 


 
C. Dampen hardened concrete of joints between footings and walls, joints in unexposed 


walls, and all others not specifically mentioned here in after and roughen by air water 
cutting. 


 
D. Dampen hardened concrete joints in exposed work and roughens by air/water 


cutting.  Thoroughly cover joint surfaces with neat cement mortar of similar 
proportions to mortar in concrete; apply mortar as thick as practicable on vertical 
surfaces and a minimum of 1/2 inch thick on horizontal surfaces; place next lift 
before mortar has reached its initial set. 


 
E. For bonding new concrete to existing concrete use bonding agent.  For grouting 


dowels and reinforcing bars use specified adhesives in accordance with 
manufacturer's instructions. 


 
F. Provide key forming wood inserts strips in walls; pour concrete to 1/2 inch above 


lower edge or strip. 
 
3.03 Control Joints:  In slabs on grade, tool or saw-cut control joints to true, straight lines, 


maximum variance from true line of 1/4 inch in 10 feet and no irregularities across joint in 
excess of 1/8 inch; extend reinforcing steel through and lap beyond joints. 


 
3.04 Expansion Joints: 
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A. Provide pre-molded 3/8” joint filler for expansion joints abutting concrete curbs, 


catch basins, manholes, inlets, structures, walks and other fixed objects, unless 
otherwise indicated. 


 
B. Locate expansion joints as noted on drawings. 


 
C. Extend joint fillers full width and depth of joint and not less than 1/2 inch or more 


than 1 inch below finished surface where joint sealer is indicated.  Furnish joint 
fillers in one-piece lengths for full width being placed, wherever possible.  Where 
more than one length is required, lace or clip joint filler sections together.  Protect 
top edge of joint filler during concrete placement with a metal or plastic temporary 
strip.  Remove protection after concrete has been placed on both sides of joint before 
sealant is applied. 


 
D. Fillers and Sealants:  Install polyurethane sealant in a continuous, smooth joint, 


wiping excess sealant from adjacent concrete. 
 


E. Provide expansion joints not more than 30 feet apart in footings.  Run no 
reinforcement or other metal trim continuously through joints, unless otherwise 
indicated. 


 
3.05 Non-Shrinking Grout:  Apply in accordance with manufacturer's direction; protect adjacent 


finished surfaces from defacement.  Provide for sleeves, and where indicated. 
 
3.06 Cleaning:  Leave premises completely clean and free of residue from work of this section. 
 
 
 


END OF SECTION 
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GRADE ADJUSTMENT OF UTILITY STRUCTURES 


NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 


PART 1 - GENERAL 


1.01 SECTION INCLUDES: 


A. Work consisting of adjusting new and existing maintenance holes, catch basins, 
inlets, valve chambers, water meter boxes, handholes, and similar Utility Structures 
encountered during the Work to a new grade elevation. 


1. The requirements of this Section apply to Utility Structures constructed from 
pre-cast concrete sections, masonry brick or blocks, and cast-in-place 
concrete. 


1.02 RELATED SECTIONS: 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


Section 32 11 26.23- Asphalt Plants & Equipment  
Section 32 23 13.13 – Sub-grade Preparation for Asphalt Paving 


1.03 REQUIREMENTS: 


Section 32 12 16 - Asphalt Paving 


A. All work shall comply with The City of Seattle Standard Specifications for Road, 
Bridge and Municipal Construction (most recent edition). 


B. The work shall include adjustment by removing or installing ring extensions; by 
removing and installing adjustment brick; by removing or adding a vertical riser 
section to the Utility Structure; by removing and rebuilding a portion of the existing 
structure; or by any combination of the preceding methods. 


C. Publicly Owned Utility Structures shall be adjusted to finished grade by the 
Contractor. 


D. Privately Owned Utilities are generally in the streets and road Rights of Way 
pursuant to franchises or to rights claimed under the laws of the United States of 
America, or the State of Washington and, therefore, these utility agencies are 
responsible for all adjustments and relocations of their own facilities. 


1. The Contractor shall schedule the Work so that utility adjustments by others 
can be accomplished without undue delay. 


1.04 SUBMITTALS: 


A. Epoxy:  Submit a Manufacturer’s Certificate of Compliance and catalog cut stating 
the proposed epoxy provides acceptable bonding performance for the intended 
application. 
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PART 2 – PRODUCTS 


2.01 GENERAL: 


A. Material used in the adjustment of existing Utility Structures shall meet the 
requirements for new construction specified in the Specification Section applicable 
to the item being adjusted.  


2.02 ADJUSTMENT RING EXTENSIONS: 


A. Adjustment ring extensions shall meet the following requirements of the City of 
Seattle Standard Plans and Specifications (most recent edition). 


1. Rings and ring extensions shall be manufactured from cast iron ASTM A 48, 
Class 30 or ductile iron ASTM A 536, Grade 80-55-06. 


2. Rings and covers shall be free of defects such as porosity, pitting, shrink 
cavities, cold shuts, cracks, and other surface defects which would impair 
serviceability. 


3. Repair of defects by welding or by the use of “smooth-on plasticized metals” 
or similar Material will not be accepted. 


4. Manufacturer shall certify that the product conforms to the requirements of 
these Specifications. 


a. In accordance with “Source of Supply and Quality of Materials” 
Paragraph of “Control of Work” Article of Section 00 72 00 - General 
Conditions, where source of Material is different from manufacturer, 
the Contractor shall also provide the name and location of the 
manufacturer. 


5. Upon request of the Engineer, the manufacturer shall furnish at the foundry 
standard ring and covers for use by Inspectors in testing fit and seating. 


6. All manhole rings shall be labeled with the name or symbol of the 
manufacturer and the type of Material. 


2.03 EPOXY: 


A. Epoxy used to secure manhole castings for ring extensions to existing frames shall be 
per epoxy manufacturer’s recommendations for the material application. 


PART 3 - EXECUTION 


3.01 ADJUSTMENT OF UTILITY STRUCTURES, GENERAL: 


A. The Engineer will establish approximate grade elevation for the tops of existing 
utility Structures requiring adjustment.  The final alignment and grade elevation shall 
be established from adjacent roadway surfaces, forms, or such offset hubs as may be 
provided by the Engineer. 


B. Except where adjustment is to be made by ring extension, the Contractor shall 
remove the pavement around the casting; remove the casting and install or remove 
leveling or adjustment brick or block; or shall excavate around the utility structure, 
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remove a portion of it as necessary and rebuild the structure to meet the new grade 
elevation. 


1. Pavement removal shall be kept to the minimum amount required to facilitate 
the adjustment. 


2. Adjustment of a Drainage Structure to finished grade elevation, by whatever 
method, shall result in a finished Structure meeting the requirements for new 
construction as specified in the City of Seattle Standard Plan and 
Specifications (most recent edition). 


3. The overall distance between the top of the casting to the bottom of the 
adjustment brick shall be not more than 26 inches. 


C. Where a Water Main casting adjustment is required and the concrete pavement or 
concrete rigid pavement base is to be made thicker, the Contract will specify whether 
or not a new Water Main casting is required. 


1. If a new Water Main casting is required, the Contractor shall comply with the 
requirements in “Furnishing Castings” Article of this Section; otherwise, 
adjustment of Water Main castings shall be by either brick or concrete block. 


2. The adjustment of Water Main castings with ring extensions will not be 
allowed. 


D. When a ring extension is specified in the Contract, it shall be epoxied securely to the 
existing frame. 


1. All frame and ring extension surfaces to receive the epoxy shall be 
thoroughly cleaned with a wire brush prior to the application of epoxy. 


E. When adjustment is made by adding or removing leveling bricks, all joints in the 
bricks shall be filled with mortar and the casting seated in mortar on the top brick 
course. 


F. After the Utility Structure has been adjusted to grade, and the Structure made 
watertight by plastering with mortar cement, all voids around the Structure shall be 
backfilled and compacted with imported Mineral Aggregate Type 17 - Bank Run 
Gravel.  The casting shall then be secured in place with a tapered layer of concrete or 
asphalt, as applicable. 


G. The Contractor shall adjust to finish grade, water meter boxes encountered in the 
planting strip and sidewalk area.  


H. Should adjustment to a water meter box necessitate adjustment or relocation of the 
water meter, the Contractor shall notify the Engineer at least two (2) working days in 
advance and the water meter will be adjusted or relocated by SPU Water Operations.  
The Contractor shall then make final adjustment of the meter box. 


3.02 UNPAVED STREET GRADING PROJECTS: 


A. New maintenance holes, catch basins and similar Structures constructed in 
conjunction with street grading Projects which are to be surfaced with gravel or 
crushed stone shall be constructed to a point approximately 8 inches below the Sub-
grade and covered with a temporary wood cover. 
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B. Existing maintenance holes encountered shall be cut off and covered in a similar 
manner as above. 


C. The Contractor shall carefully reference all manholes so that they may be easily 
found upon completion of the street work. 


D. After placing the gravel or crushed stone surfacing, the utility Structures and utility 
castings shall be constructed to the finished grade of the roadway surface. 


1. Excavation necessary for bringing utility castings to grade shall center about 
the utility structure and be held to the minimum area necessary. 


2. After completion of the utility structure adjustment and after the structure is 
made watertight by plastering with mortar cement, the void around the 
maintenance hole shall be backfilled with imported Mineral Aggregate Type 
17- Bank Run Gravel and thoroughly compacted. 


E. Where bituminous surface treatment is to be placed, the manhole castings shall be 
installed from ½ inch to 1 inch higher than the rock surfacing so that the top of the 
casting matches the finished roadway surface. 


3.03 CEMENT CONCRETE PAVING PROJECTS: 


A. Manholes, catch basins and similar Structures shall be constructed or adjusted in the 
same manner as outlined in “Adjustment Of Utility Structures, General” Article of 
this Section except that the final adjustment shall be made and the cast iron frame set 
after the forms have been placed and checked. 


B. In placing the concrete pavement, extreme care shall be taken not to alter the position 
of the casting in any way. 


C. All castings installed in and requiring new concrete pavement or rigid concrete base 
pavement, shall comply with the requirements of the City of Seattle Standard Plans 
and Specifications (most recent edition), except monument castings which shall have 
the casting flange within the rigid pavement as indicated on COS Standard Plan 
#020.  


D. Finished rigid pavement shall incorporate reinforcing steel around the casting as 
specified in the City of Seattle Standard Plan and Specifications (most recent 
edition). 


E. See “Adjustment of Utility Structures, General” Article of this Section for Water 
Main casting adjustment requirements.  


3.04 ASPHALT CONCRETE PAVING PROJECTS: 


A. Utility Structures requiring adjustment of frames to match finish grade shall be 
adjusted prior to the start of the final paving operation. 


B. The tops of existing utility Structure frames shall be raised or lowered to match the 
finish grade. 


1. Immediately after adjustment of the frame to finish grade in lanes that are to 
remain open to traffic, the Contractor shall install temporary asphalt 
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transition tapers around the Structure frame to provide a safe usable surface 
for traffic. 


2. The Contractor shall maintain the asphalt tapers and shall furnish, install, and 
maintain warning signs. 


3. The Contractor shall remove the asphalt tapers immediately prior to the start 
of paving operations. 


C. Inside surfaces of adjusted Structure frame and bricks or rings which are disturbed or 
damaged by the adjustment, as well as the new adjustment area shall be mortared to 
give a smooth, watertight surface. 


3.05 ASPHALT RESURFACING PROJECTS: 


A. Adjustment of manholes, catch basins, and similar Structures on asphalt resurfacing 
Projects shall meet the requirements of “Asphalt or Concrete Paving Projects” 
Article of this Section. 


3.06 STORM AND SANITARY SEWER OR WATER PROJECTS: 


A. Manholes, catch basins, gate valve Structures and other similar type Structures being 
constructed in conjunction with Sewer or water Projects on improved Streets shall be 
brought to final grade as outlined in this Section. 


3.07 ESTABLISHMENT OF GRADE FOR TOP OF MAINTENANCE HOLE: 


A. The Engineer will establish the grade for top of manholes, catch basins and similar 
Structures; however, these grades will be approximate only. 


B. The Contractor shall allow adjustment of frame and frame extensions in accordance 
with the City of Seattle Standard Plans and Specifications (most recent edition). 


C. The Engineer assumes no responsibility in this regard, except when the final grade is 
set.  


3.08 ADJUSTMENT OF INLETS: 


A. The final alignment and grade of frames for new and old inlets to be adjusted to 
grade shall be established from the forms or from adjacent pavement surfaces. 


B. The final adjustment of the inlet frame and frame extension shall be performed in 
similar manner to that described for maintenance holes. 


C. On asphalt concrete paving Projects using curbs and gutters, that portion of the frame 
not embedded in the gutter section shall be solidly embedded in concrete. 


1. The concrete shall extend a minimum of 6 inches beyond the edge of the 
frame and shall be left 1½ inches below the top of the frame so that the 
wearing course of asphalt concrete pavement butts against the frame. 


2. The existing concrete pavement and edge of the casting shall be painted with 
hot asphalt cement. 


D. Adjustments in the inlet structure frame and frame extension shall be made in the 
same manner and of the same Material as that required for new inlets. 
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E. The inside of the inlet frame and frame extension shall be plastered smooth. 


3.09 ADJUSTMENT OF MONUMENTS, AND FRAME AND COVER: 


A. Monuments and monument castings shall be adjusted to grade in the same manner as 
for maintenance holes. 


3.10 ADJUSTMENT OF VALVE BOX CASTINGS: 


A. Adjustment of valve box castings and Water Main castings shall be as specified in 
“Adjustment of Utility Structures, General” and “Furnishing Castings” Articles of 
this Section. 


3.11 FURNISHING CASTINGS: 


A. Where adjustment of existing utility Structures is required and the Drawings indicate 
that the existing castings be replaced, the Contractor shall furnish new castings of the 
type specified on the Drawings with the exception of Water Main castings. 


B. Water Main castings requiring replacement will be furnished by SPU Water 
Operations. 


C. Casting shall include frame and grate, or ring and cover unless the specified 
otherwise in other technical Sections. 


the City of Seattle Standard Plans and Specifications (most recent edition). 


3.12 ADJUST BY SHAFTING: 


A. Adjustment of existing utility casting and Structure shall be by shafting when the 
casting remains the same and one of the following conditions exists: 


1. The casting is to be raised, resulting in a total depth of the adjustment brick 
zone greater than the maximum allowable as indicated in the City of Seattle 
Standard Plans and Specifications (most recent edition).. 


2. The casting is to be lowered more than the depth of the existing adjustment 
brick or in excess of 16 inches. 


B. Work required shall include excavation, removal of the existing frame and cover, 
leveling bricks, cone section or flat slab of the utility structure. 


1. The Contractor shall add to or remove from the utility structure as 
appropriate, the vertical riser section having the least dimension, unless 
otherwise indicated on the Drawings, to allow the structure to be adjusted to 
the new grade elevation. 


2. The cone section or flat slab shall be reinstalled, adjustment bricks installed, 
and the existing frame and cover reset. 


3. The surrounding void shall be backfilled and compacted the City of Seattle 
Standard Plans and Specifications (most recent edition). 


END OF SECTION  





		PART 1 - GENERAL

		1.01 Section Includes:

		A. Work consisting of adjusting new and existing maintenance holes, catch basins, inlets, valve chambers, water meter boxes, handholes, and similar Utility Structures encountered during the Work to a new grade elevation.

		1. The requirements of this Section apply to Utility Structures constructed from pre-cast concrete sections, masonry brick or blocks, and cast-in-place concrete.





		1.02 Related Sections:

		0TSection 31 00 00 - Earthwork

		0TSection 32 11 23 - Mineral Aggregates

		0TSection 32 23 13.13 – Sub-grade Preparation for Asphalt Paving

		Section 32 11 26.23- Asphalt Plants & Equipment

		0TSection 32 12 16 - Asphalt Paving



		1.03 Requirements:

		A. All work shall comply with The City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (most recent edition).

		B. The work shall include adjustment by removing or installing ring extensions; by removing and installing adjustment brick; by removing or adding a vertical riser section to the Utility Structure; by removing and rebuilding a portion of the existing ...

		C. Publicly Owned Utility Structures shall be adjusted to finished grade by the Contractor.

		D. Privately Owned Utilities are generally in the streets and road Rights of Way pursuant to franchises or to rights claimed under the laws of the United States of America, or the State of Washington and, therefore, these utility agencies are responsi...

		1. The Contractor shall schedule the Work so that utility adjustments by others can be accomplished without undue delay.





		1.04 Submittals:

		A. Epoxy:  Submit a Manufacturer’s Certificate of Compliance and catalog cut stating the proposed epoxy provides acceptable bonding performance for the intended application.





		PART 2 – PRODUCTS

		2.01 General:

		A. Material used in the adjustment of existing Utility Structures shall meet the requirements for new construction specified in the Specification Section applicable to the item being adjusted.



		2.02 Adjustment Ring Extensions:

		A. Adjustment ring extensions shall meet the following requirements of the City of Seattle Standard Plans and Specifications (most recent edition).

		1. Rings and ring extensions shall be manufactured from cast iron ASTM A 48, Class 30 or ductile iron ASTM A 536, Grade 80-55-06.

		2. Rings and covers shall be free of defects such as porosity, pitting, shrink cavities, cold shuts, cracks, and other surface defects which would impair serviceability.

		3. Repair of defects by welding or by the use of “smooth-on plasticized metals” or similar Material will not be accepted.

		4. Manufacturer shall certify that the product conforms to the requirements of these Specifications.

		a. In accordance with “Source of Supply and Quality of Materials” Paragraph of “Control of Work” Article of Section 00 72 00 - General Conditions, where source of Material is different from manufacturer, the Contractor shall also provide the name and ...



		5. Upon request of the Engineer, the manufacturer shall furnish at the foundry standard ring and covers for use by Inspectors in testing fit and seating.

		6. All manhole rings shall be labeled with the name or symbol of the manufacturer and the type of Material.





		2.03 Epoxy:

		A. Epoxy used to secure manhole castings for ring extensions to existing frames shall be per epoxy manufacturer’s recommendations for the material application.





		PART 3 - EXECUTION

		3.01 Adjustment Of Utility Structures, General:

		A. The Engineer will establish approximate grade elevation for the tops of existing utility Structures requiring adjustment.  The final alignment and grade elevation shall be established from adjacent roadway surfaces, forms, or such offset hubs as ma...

		B. Except where adjustment is to be made by ring extension, the Contractor shall remove the pavement around the casting; remove the casting and install or remove leveling or adjustment brick or block; or shall excavate around the utility structure, re...

		1. Pavement removal shall be kept to the minimum amount required to facilitate the adjustment.

		2. Adjustment of a Drainage Structure to finished grade elevation, by whatever method, shall result in a finished Structure meeting the requirements for new construction as specified in the City of Seattle Standard Plan and Specifications (most recent...

		3. The overall distance between the top of the casting to the bottom of the adjustment brick shall be not more than 26 inches.



		C. Where a Water Main casting adjustment is required and the concrete pavement or concrete rigid pavement base is to be made thicker, the Contract will specify whether or not a new Water Main casting is required.

		1. If a new Water Main casting is required, the Contractor shall comply with the requirements in “Furnishing Castings” Article of this Section; otherwise, adjustment of Water Main castings shall be by either brick or concrete block.

		2. The adjustment of Water Main castings with ring extensions will not be allowed.



		D. When a ring extension is specified in the Contract, it shall be epoxied securely to the existing frame.

		1. All frame and ring extension surfaces to receive the epoxy shall be thoroughly cleaned with a wire brush prior to the application of epoxy.



		E. When adjustment is made by adding or removing leveling bricks, all joints in the bricks shall be filled with mortar and the casting seated in mortar on the top brick course.

		F. After the Utility Structure has been adjusted to grade, and the Structure made watertight by plastering with mortar cement, all voids around the Structure shall be backfilled and compacted with imported Mineral Aggregate Type 17 - Bank Run Gravel. ...

		G. The Contractor shall adjust to finish grade, water meter boxes encountered in the planting strip and sidewalk area.

		H. Should adjustment to a water meter box necessitate adjustment or relocation of the water meter, the Contractor shall notify the Engineer at least two (2) working days in advance and the water meter will be adjusted or relocated by SPU Water Operati...



		3.02 Unpaved Street Grading Projects:

		A. New maintenance holes, catch basins and similar Structures constructed in conjunction with street grading Projects which are to be surfaced with gravel or crushed stone shall be constructed to a point approximately 8 inches below the Sub-grade and ...

		B. Existing maintenance holes encountered shall be cut off and covered in a similar manner as above.

		C. The Contractor shall carefully reference all manholes so that they may be easily found upon completion of the street work.

		D. After placing the gravel or crushed stone surfacing, the utility Structures and utility castings shall be constructed to the finished grade of the roadway surface.

		1. Excavation necessary for bringing utility castings to grade shall center about the utility structure and be held to the minimum area necessary.

		2. After completion of the utility structure adjustment and after the structure is made watertight by plastering with mortar cement, the void around the maintenance hole shall be backfilled with imported Mineral Aggregate Type 17- Bank Run Gravel and ...



		E. Where bituminous surface treatment is to be placed, the manhole castings shall be installed from ½ inch to 1 inch higher than the rock surfacing so that the top of the casting matches the finished roadway surface.



		3.03 Cement Concrete Paving Projects:

		A. Manholes, catch basins and similar Structures shall be constructed or adjusted in the same manner as outlined in “Adjustment Of Utility Structures, General” Article of this Section except that the final adjustment shall be made and the cast iron fr...

		B. In placing the concrete pavement, extreme care shall be taken not to alter the position of the casting in any way.

		C. All castings installed in and requiring new concrete pavement or rigid concrete base pavement, shall comply with the requirements of the City of Seattle Standard Plans and Specifications (most recent edition), except monument castings which shall h...

		D. Finished rigid pavement shall incorporate reinforcing steel around the casting as specified in the City of Seattle Standard Plan and Specifications (most recent edition).

		E. See “Adjustment of Utility Structures, General” Article of this Section for Water Main casting adjustment requirements.



		3.04 Asphalt Concrete Paving Projects:

		A. Utility Structures requiring adjustment of frames to match finish grade shall be adjusted prior to the start of the final paving operation.

		B. The tops of existing utility Structure frames shall be raised or lowered to match the finish grade.

		1. Immediately after adjustment of the frame to finish grade in lanes that are to remain open to traffic, the Contractor shall install temporary asphalt transition tapers around the Structure frame to provide a safe usable surface for traffic.

		2. The Contractor shall maintain the asphalt tapers and shall furnish, install, and maintain warning signs.

		3. The Contractor shall remove the asphalt tapers immediately prior to the start of paving operations.



		C. Inside surfaces of adjusted Structure frame and bricks or rings which are disturbed or damaged by the adjustment, as well as the new adjustment area shall be mortared to give a smooth, watertight surface.



		3.05 Asphalt Resurfacing Projects:

		A. Adjustment of manholes, catch basins, and similar Structures on asphalt resurfacing Projects shall meet the requirements of “Asphalt or Concrete Paving Projects” Article of this Section.



		3.06 Storm And Sanitary Sewer Or Water Projects:

		A. Manholes, catch basins, gate valve Structures and other similar type Structures being constructed in conjunction with Sewer or water Projects on improved Streets shall be brought to final grade as outlined in this Section.



		3.07 Establishment Of Grade For Top Of MaInTENANCE hole:

		A. The Engineer will establish the grade for top of manholes, catch basins and similar Structures; however, these grades will be approximate only.

		B. The Contractor shall allow adjustment of frame and frame extensions in accordance with the City of Seattle Standard Plans and Specifications (most recent edition).

		C. The Engineer assumes no responsibility in this regard, except when the final grade is set.



		3.08 Adjustment Of Inlets:

		A. The final alignment and grade of frames for new and old inlets to be adjusted to grade shall be established from the forms or from adjacent pavement surfaces.

		B. The final adjustment of the inlet frame and frame extension shall be performed in similar manner to that described for maintenance holes.

		C. On asphalt concrete paving Projects using curbs and gutters, that portion of the frame not embedded in the gutter section shall be solidly embedded in concrete.

		1. The concrete shall extend a minimum of 6 inches beyond the edge of the frame and shall be left 1½ inches below the top of the frame so that the wearing course of asphalt concrete pavement butts against the frame.

		2. The existing concrete pavement and edge of the casting shall be painted with hot asphalt cement.



		D. Adjustments in the inlet structure frame and frame extension shall be made in the same manner and of the same Material as that required for new inlets.

		E. The inside of the inlet frame and frame extension shall be plastered smooth.



		3.09 Adjustment Of Monuments, And Frame And Cover:

		A. Monuments and monument castings shall be adjusted to grade in the same manner as for maintenance holes.



		3.10 Adjustment Of Valve Box Castings:

		A. Adjustment of valve box castings and Water Main castings shall be as specified in “Adjustment of Utility Structures, General” and “Furnishing Castings” Articles of this Section.



		3.11 Furnishing Castings:

		A. Where adjustment of existing utility Structures is required and the Drawings indicate that the existing castings be replaced, the Contractor shall furnish new castings of the type specified on the Drawings with the exception of Water Main castings.

		B. Water Main castings requiring replacement will be furnished by SPU Water Operations.

		C. Casting shall include frame and grate, or ring and cover unless the specified otherwise in other technical Sections.

		the City of Seattle Standard Plans and Specifications (most recent edition).



		3.12 Adjust By Shafting:

		A. Adjustment of existing utility casting and Structure shall be by shafting when the casting remains the same and one of the following conditions exists:

		1. The casting is to be raised, resulting in a total depth of the adjustment brick zone greater than the maximum allowable as indicated in the City of Seattle Standard Plans and Specifications (most recent edition)..

		2. The casting is to be lowered more than the depth of the existing adjustment brick or in excess of 16 inches.



		B. Work required shall include excavation, removal of the existing frame and cover, leveling bricks, cone section or flat slab of the utility structure.

		1. The Contractor shall add to or remove from the utility structure as appropriate, the vertical riser section having the least dimension, unless otherwise indicated on the Drawings, to allow the structure to be adjusted to the new grade elevation.

		2. The cone section or flat slab shall be reinstalled, adjustment bricks installed, and the existing frame and cover reset.

		3. The surrounding void shall be backfilled and compacted the City of Seattle Standard Plans and Specifications (most recent edition).
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description: 
 


A. Work included: 
 


1. This work shall consist of furnishing, installing, testing, and placing in 
satisfactory and successful operation all equipment, materials, devices and 
necessary appurtenances to provide electrical service and necessary power to all 
equipment hereinafter specified and/or shown on the Plans. 


2. The work shall include all materials, equipment and apparatus not specifically 
mentioned herein or noted on the Plans, but which are necessary to make a 
complete working installation of all electrical systems shown on the Plans or 
described herein. 


3. Provide all excavation, trenching and backfill required for the underground 
electrical work indicated by the contract documents. 


 
B. Work not included: 


 
1. Motors, controllers and equipment as described in other Divisions of this 


specification shall be furnished under those divisions, but shall be set and wired 
under this Section. 


2. Telephone system wires and equipment are not a part of this contract. 
 
1.02 Related Work: 
 


Section 31 00 00 - Earthwork 
Section 26 56 00 - Exterior Lighting 


 
1.03 Definitions and Abbreviations:   
 


Definitions:  Refer to Division 00. 
 


Abbreviations:  ANSI  American National Standards Institute 
NEC  National Electrical Code 
NEMA National Electrical Manufacturers Association 
NFPA  National Fire Protection Association 
UL  Underwriters Laboratories, Inc. 
IES  Illuminating Engineering Society 


 
1.04 Quality Assurance: 
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A. Regulatory Requirements:  Comply with the National Electrical Code, NFPA 
regulations, and all other applicable national, state, and local codes and ordinances.  
The Contractor shall undertake all work in strict accordance with the National 
Electrical Code and any Washington State WAC 296-45, “Safety Standards for 
Electrical Workers” and WAC 296-46B, “Electrical Safety Standards, 
Administration, and Installation”. 


 
1. Local Codes and Ordinances 
2. State and Federal Law 
3. National Electrical Code (NEC) 
4. Life Safety Code (NFPA-101) 
5. State Fire Marshall 
6. Underwriters' Laboratory 
7. National Electric Safety Code (NESC) 
8. American National Standards Institute (ANSI) 
9. National Electrical Manufacturers' Association (NEMA) 
10. Institute of Electrical and Electronics Engineer (IEEE) 
11. Insulated Power Cable Engineers Association (IPCEA) 
12. The Occupational Safety and Health Act (OSHA) 
13. Federal, State and Local Building Codes 


 
B. Responsibilities of the Contractor: 


 
1. Complete all work specified under these Specifications and Drawings. 
2. Coordinating with other trades. 
3. Referring to all of the Drawings, Specifications, and shop drawings pertaining 


to equipment containing electrical components. 
4. Furnishing and installing all incidental items not specifically shown or specified 


which required by good practice to provide the complete systems specified. 
 


C. Nothing in these Drawings and Specifications shall be construed to permit work not 
conforming to governing codes or regulations. 


 
D. Wherever the requirements of the Specifications or Drawings exceed those of the 


governing codes and regulations, the requirements of the Specifications or Drawings 
shall govern.  Nothing in these Drawings or Specifications shall be construed as 
relieving the Contractor from complying with any requirements of the Plans and 
Specifications which may be in excess of the requirements of governing codes or 
regulations. 


 
E. Inspection:  All materials, equipment, and workmanship shall be subject to inspection at 


any time by the Engineer.  The Contractor shall correct any work, materials, or 
equipment not in accordance with these Contract Documents or found to be deficient or 
defective, in a manner satisfactory to the Engineer, at no additional cost to the Owner. 


 
1.05 Project Conditions: 
 


A. Protection During Construction: 
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1. Throughout this Contract, provide protection for materials and equipment 


against loss or damage.  Protect everything from the effects of weather.  Prior to 
installation, store items in indoor, dry locations.  Store in indoor, heated, dry 
location items subject to corrosion under damp conditions, and items containing 
insulation, such as controllers, motors, etc. 


2. Following installation, protect materials and equipment from corrosion, 
physical damage and the effects of moisture on insulation.  Cap conduit runs 
during construction with manufactured seals.  Keep openings in boxes or 
equipment closed during construction. 


3. All debris shall be removed from premises during work, as directed and at 
completion of job. 


4. The electrical subcontractor shall furnish and place on his portion of work 
proper guards for prevention of accidents.  Provide and maintain construction 
required for the safety of life or property including the maintenance of sufficient 
light during night hours. 


 
B. Temporary Utilities: 


 
1. Temporary or interim use of any and all portions of the electrical system shall 


be under the supervision of the Contractor. 
2. Provide all temporary facilities as required in Section 01 50 00 - Temporary 


Facilities & Controls. 
 
1.06 Contract Documents: 
 


A. Intent of Drawings: 
 


1. Drawings are partly diagrammatic.  Installation of conduit stub-ups shall be in 
accordance with field conditions and actual manufacturer’s shop drawings. The 
Contractor shall be responsible for verifying all dimensions before proceeding 
with the work. 


2. The electrical work shown on the Drawings do not indicate all fittings, 
hardware or appurtenances required for a complete operating installation. 


 
B. Departures from Contract Documents:  Refer to Section 01 26 00 - Modification 


Procedures for any necessary, proposed departures from these Contract Documents, and 
the reasons therefore.  Submit such requests as soon as practicable.  Make no such 
departures without the written approval of the Engineer. 


 
1.07 Record Documents:  Provide red-lined as-builts and final record documents as directed in 


Section 01 78 39 - Record Documents. 
 
1.08 Warranty:  Refer to Division 00 for warranty information and requirements. 
 
1.09 Permits and Fees: 
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A. The Contractor shall obtain and pay for all licenses, permits and inspections required by 
laws, ordinances and rules governing work specified herein.  The Contractor shall 
arrange for inspection of work by the inspectors and shall give the inspectors all 
necessary assistance in their work of inspection. 


 
B. The Contractor shall coordinate with and follow the requirements of Seattle City 


Light (SCL).  Make application at the DPD Applicant Services Center (ASC) located 
on the 20th floor of Seattle Municipal Tower at 700 Fifth Ave. in downtown Seattle, 
Ph. (206) 684-8850 or www.seattle.gov/dpd/Permits/Inspections. 


 
1.10 Submittals: 
 


A. Submit product data for each item specified in these Specifications.  Product data shall 
include the following: 


 
1. Voltage and continuous current rating. 
2. Short circuit with stand rating of bus. 
3. Main breaker frame current rating. 
4. Main breaker short circuit rating. 
5. Main breaker trip rating. 


 
 
PART 2 - MATERIALS 
 
2.01 Galvanized Rigid Steel Conduit (GRS): 
 


A. Above Grade Raceways shall be hot dipped galvanized inside and out, UL listed as 
manufactured by Republic Steel, Triangle, Allied, Western, National or approved equal.  
Minimum size shall be 3/4 inch.  Field cut threads shall be protected and damaged 
galvanizing shall be repaired per the conduit manufacturer’s recommendations. 


 
B. Steel Fittings:  Galvanized malleable iron or non-corrosive alloy compatible with 


galvanized conduit.  Erickson couplings and watertight split couplings (O.Z. type or 
equivalent) are permitted.  Running thread or set screw type fittings are not approved 
except as noted. 


 
C. Conduit used in underground runs shall be Scheduled 40 heavy wall rigid PVC, gray in 


color, UL labeled with fittings of the same materials. 
 


D. All conduits shall be capped during construction by means of manufactured seals to 
prevent entrance of water and debris.  The conduits shall be cleaned before pulling of 
the wire.  Spare conduits shall include a nylon pull rope. 


 
2.02 Wire and Cable: 
 


A. Wire: 
 



http://www.seattle.gov/dpd/Permits/Inspections/default.asp�
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1. Above Grade:  All wires shall be copper with insulation Type THW.  Type 
THWN/THHN or XHHW wire may be utilized, subject to code requirements.  
Wire and cable shall be brought to the project site in original containers bearing 
the Underwriters Label. 


2. Underground:  All conductors shall be type USE.  Increase raceway size when 
necessary to accommodate conductors per Code.  Exception:  Underground 
conductors completely contained in Code recognized raceway and boxes may 
be Type THW, THWN or XHHW.  Type UF direct burial permitted for branch 
circuits only when noted on the drawings. 


3. Aluminum conductors are not approved for use on this project. 
 


B. Splices: 
 


1. Above Grade: Solderless type only.  Pre-insulated "twist-on" type (limited to 
size #10 and smaller) shall be Scotch-Lok, Ideal wire nut, or approved equal.  
Bolt on compression type with application of preformed insulated cover, heat 
shrinkable tubing or plastic insulated tape is acceptable for all sizes. 


2. Below Grade:  Splices below grade shall be in hand holes and shall be made 
watertight with epoxy resin type splicing kits, Scotchcast, or approved equal. 


 
C. Plastic Ties:  Cable ties shall be nylon or equivalent, locking type. 


 
2.03 Junction Boxes and Hand Holes: 
 


A. Junction boxes and hand holes for the underground circuit runs shall be composite 
material with bolt down cover designed to withstand a 20,000 pound static load.  
They shall be suitable for use in driveway, parking lot and road shoulder applications 
that may be subject to occasional, non-deliberate heavy vehicles.  Covers shall be 
labeled “Electric”.  They shall be as manufactured by Christy Concrete Products, 
Fogtite, or approved equal.  The hand hole shall be similar in size to WSDOT J-11a, 
Type I, II or III and in accordance with the following table. 
WSDOT Type  Composite Type   Size 
I - (Christy)  FL9/FL9T Box/Cover   10" x 16" x 12" 
II - (Christy)  FL30BOX18/FL30T Box/Cover 14" x 24" x 18" 
III - (Christy)  FL36BOX18/FL36T Box/Cover 17" x 31" x 18" 


 
B. Each conduit entering the box shall be neatly upswept and shall terminate not less 


than 5 inches or more than 10 inches below the lid. 
 


C. All hand holes shall be set on a 6 inch free draining, compacted pea gravel base and 
be leveled to match surrounding grades.  The lid shall be set flush with finish grade.  
Conduits into the junction boxes and service cabinet foundations shall have bell ends 
installed.  Sufficient slack wire shall be provided to enable the splice to be raised a 
minimum of 18 inches outside of the box. 


 
2.04 Panelboards: 
 


A. Acceptable Manufacturers:  Square D, General Electric, I.T.E, or approved equal. 
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B. Bussing Assembly: 


 
1. Panelboard bus structure and main lugs or main breaker shall have current 


ratings as shown on the panelboard schedules.  Such ratings shall be established 
by heat rise tests with maximum hot spot temperature, on any connector or bus 
bar that does not exceed 50 degrees C. rises above ambient.  Heat rise tests shall 
be conducted in accordance with Underwriters Laboratories Standard UL 67.  
The use of conductor dimensions will not be accepted in lieu of actual heat 
tests. 


2. Panelboard bus shall be Copper sized at 1000 amps per square inch. 
3. Provide 100% rated insulated neutral bus where shown. 
4. Provide separate fully rated ground bus bonded to panelboard cabinet. 


 
C. Circuit Breakers: 


 
1. Circuit breakers shall be thermal magnetic trip equipped with individually 


insulated, braced and protected connectors.  The front faces of all circuit 
breakers shall be flush with each other.  Large permanent individual circuit 
numbers shall be affixed to each breaker in a uniform position.  Tripped 
indication shall be clearly shown by the breaker handle taking a position 
between ON and OFF.  Provisions for additional breakers shall be such that no 
additional connectors will be required to add breakers. 


2. Circuit breakers shall be bolted securely to the panelboard bus.  "Push on" or 
"plug in" breakers are not acceptable. 


 
D. Integrated Equipment Short Circuit Rating: 


 
1. Each panelboard, as a complete unit, shall have a short circuit current rating 


equal to or greater than the integrated equipment rating shown on the 
panelboard schedule or on the plans or as specified.  This rating shall be 
established by testing with the overcurrent devices mounted in the panelboard.  
The short-circuit tests on the overcurrent devices and on the panelboard 
structure shall be made simultaneously by connecting the fault to each 
overcurrent device with the panelboard connected to its rated voltage source.  
Method of testing shall be per Underwriters Laboratories Standard UL 67.  The 
source shall be capable of supplying the specified panelboard short-circuit 
current or greater.  Testing of panelboard overcurrent devices for short-circuit 
rating only while individually mounted is not acceptable.  Also, testing of the 
bus structure by applying a fixed fault to the bus structure alone is not 
acceptable.  Panelboards shall be marked with their maximum short-circuit 
current rating at the supply voltage and shall be UL listed. 


2. Provide panelboards with short circuit rating as shown on the panelboard 
schedule. 


 
E. Cabinets and Fronts: 
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1. Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and 
gauge of steel is to be as specified in UL Standard 50 for cabinets.  The size of 
wiring gutters shall be in accordance with UL Standard 67 for panelboards. 


2. Fronts shall include doors and have flush, stainless steel, cylinder tumbler-type 
locks with latches and spring-loaded door pulls.  The flush lock shall not 
protrude beyond the front of the door.  All panelboard locks shall be keyed 
alike.  Fronts shall be adjustable indicating trim clamps, which shall be 
completely concealed when the doors are closed.  Doors shall be mounted with 
completely concealed steel hinges.  Provide cabinets of sufficient dimensions to 
allow for future expansion and addition of circuit breakers within the 
panelboards as indicated on panel schedules.  Panel fronts shall be of the door-
in-door type so that opening the inner door can access breaker handles and 
opening the outer door can access panel wiring.  Provide two keys for each 
panel. 


3. Circuit Directory: A circuit directory frame and card with a transparent 
protective plastic covering shall be provided on the inside of the door.  The 
directory card shall provide a writing space at least 1/4" high x 3" long or 
equivalent for each circuit. 


4. Finish:  Fronts shall be of code gauge, full finished steel with rust-inhibiting 
primer and baked enamel finish, ANSI 61 gray color. 


 
F. Barriers:  The panel board interior assembly shall be dead in front with panelboard front 


removed.  Main lugs and main breaker shall be barriered on five sides.  The barrier in 
front of the main lugs shall be hinged to a fixed part of the interior.  The end of the bus 
structure opposite the mains shall be barriered. 


 
G. Panelboard Nameplate 


 
1. Provide nameplates with the following information attached with screws to each 


panelboard front: 
a. Panel Name 1/2" high characters 
b. Voltage, Phase, Wire (i.e. 240/120, 3 phase, 4 wire) 3/8 inch high 


characters. 
c. Short circuit withstand capability rating (i.e. 22,000 AIC symmetrical) 


3/8 inch high characters 
2. Nameplate colors shall be white letters on black background. 


 
2.05 Magnetic Motor Starter: 
 


A. Provide starter consisting of a 3 pole, 3-phase full voltage non-reversing motor starter 
unless otherwise shown. 


 
B. Provide three overload relays with one-piece interchangeable thermal unit.  The starter 


shall be inoperable if the thermal unit is removed.  A reset button shall be mounted in 
the cover and operable from the outside without opening the door. 


 
C. Provide a Hand-Off-Automatic switch mounted in the cover. 
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D. Provide auxiliary contacts, 2 minimum, or more, if shown. 
 


E. Acceptable manufacturers:  Square D, by General Electric, or approved equal. 
 
2.06 Power Disconnect Switch:  Shall be Square D, or approved equal, with 15 amp breaker. 
 
 
PART 3- EXECUTION 
 
3.01 General: 
 


A. Install materials and equipment in a good workmanlike manner, utilizing craftsmen 
who are skilled in that particular trade.  Provide work, which has a neat and finished 
appearance. 


 
B. Check the approximate locations of electrical system components shown on Drawings 


for conflicts with other systems and equipment having fixed locations.  In the event of 
conflicts, consult the Engineer.  The Engineer's decision shall govern.  Make necessary 
changes at no cost to Owner. 


 
C. Follow manufacturers' installation instructions explicitly, unless otherwise indicated.  


Wherever any conflict arise between manufacturers' instructions, codes and regulations, 
and these Contract Documents, follow Engineer's direction at no additional cost to 
Owner.  Keep copy of manufacturers' installation instructions on the job site available 
for review at all times. 


 
3.02 Coordination:  The work of this section, if applicable, shall be coordinated with that of the other 


divisions and trades and all drawings shall be examined for construction details and necessary 
coordination. 


 
3.03 Existing Utilities: 
 


A. Underground utilities and elements:  The Contractor shall call Utility Notification 
Center at (811) or (800) 424-5555 or click www.callbeforeyoudig.org to locate all 
underground utilities (on or near Public Rights-of-Way / Property Lines) prior to 
digging and/or driving stakes. The Contractor can also engage the services of a 
private utilities locating service for location of utilities within the site by calling 
Locating, Inc. @ (425) 392-6412, CNI @ (206) 255-8650 or Applied Professional 
Services @ (425) 313-1034 to locate utilities within the site.  (Note: these firms will 
charge for services rendered).  The Contractor is also required to call the SPR 
Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for utility locates 
within park property, in addition to contacting the professional utility location 
services.  The Contractor shall request that the SPR plumbing, electrical, and sewer 
crews, along with the SPR Environmental Services staff be contacted with at least 48 
hours notice.  The Contractor can also contact the Engineer for “as-built” 
information for on-site underground utility system information by calling the SPR 
Inspection Request Line @ (206) 684-7034 or by email at 



http://www.callbeforeyoudig.org/�
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parksconstruction.inspection@seattle.gov to make arrangements for as-built 
information. 


 
B. Existing utilities shown on the contract drawings have been plotted from available 


records. 
 


C. The Contractor shall protect shown, visible and located utilities from damage and 
promptly repair all active utilities damaged by construction.  This repair shall be made 
solely at the expense of the Contractor. 


 
D. When, despite all care and caution, damage occurs to active utilities not visible, located 


or indicated on the contract documents, immediately obtain a decision from the 
Engineer as to repair.  When so directed, the repair shall be made immediately by the 
Contractor whose trade is involved.  The contract price shall not change when the 
conditions outlined above and utmost possible care and caution have not been followed. 


 
E. Adjust the depth of electrical utilities to avoid existing utilities with no change to 


contract price. 
 
3.04 Securing Site Work:  The Contractor alone is solely responsible for securing all electrical site 


work with adequate barriers, warning indicators and shoring. 
 
3.05 Electrical Trenches: 
 


A. Trenching: 
 


1. Trenching shall be to depths as required by code, the particular installation, or 
as shown on the drawings, whichever is deeper.  All trenching for electrical 
conduit is to be done by pneumatic mole method.  All holes and cavities are to 
be filled, compacted and reseeded with turf mix. 


2. Trench bottom shall be free of debris and graded smooth.  Where trench bottom 
is rock, or rocky, or contains debris larger than 1”, or material with sharp edges, 
Contractor shall over excavate 3" and fill with 3" of builder’s sand. 


3. Separation between new electrical utilities and other utilities shall be 6" 
minimum except gas lines shall be 12" (vertical and horizontal) and shall be 36" 
(horizontal) for all water service lines. 


4. All crossings of concrete or asphalt shall be performed only after the surface 
material has been saw cut to required width and removed.  Conduit shall also be 
placed in a PVC sleeve that is at least 2 times the OD of the conduit. 


5. Detect-A-Tape (red) marking ribbon shall be place in trenches 6” directly above 
all buried electrical conduit. 


 
B. Backfill and Compaction: 


 
1. Backfill around vaults and hand holes to be free of debris larger than 2" in all 


directions to 6" from vault and free of debris larger than 2" for all directions to 
12" from vault. 


2. Bedding for vaults and hand holes shall be 6" of pea gravel or sand. 



mailto:parksconstruction.inspection@seattle.gov�
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3. All other backfill shall be free of debris larger than 6" in diameter. 
4. All backfill material shall be placed so as to obtain a minimum degree of 


compaction of 95 percent of the maximum density at optimum moisture 
content.  Moisten backfill material as required to obtain proper compaction. 


5. Broken pavement, concrete, sod, roots and debris shall not be used for backfill. 
6. Contractor shall, within one-year guarantee period, refill and compact all settled 


areas to match adjacent grade. 
 
3.06 Raceways: 
 


A. General: 
 


1. Cut raceway ends square, ream and extend maximum distance into all couplings 
and connectors.  Tighten all fittings securely. 


2. Provide and install manufactured end caps on all raceway ends during 
construction to prevent the entrance of water or dirt.  Tape, as a cover, is not 
permitted. 


3. After final assembly is in place, all raceways shall be thoroughly cleaned and a 
mandrel, correctly sized for each size of conduit, shall be pulled through all 
raceways, prior to installing wires or pull cords.  Mandreling shall be done in 
the presence of the Engineer. 


4. All elbows for GRS and PVC raceway shall be factory elbows.  For all other 
raceway, use factory ells for bends of 1-1/4" and larger diameter. 


5. Size all raceways per code unless specifically noted to be larger on the 
drawings. 


 
B. Galvanized Rigid Steel Conduit: 


 
1. All connections shall be watertight.  Install for all raceways in concrete or 


where subject to damage. 
2. Where hazardous areas are indicated, use GRS and seals to conform to the 


requirements of the National Electrical Code. 
 


C. Raceways Underground: 
 


1. Galvanized rigid steel conduit - painted with two coats of bitumastic paint -or 
galvanized rigid steel conduit with 15 mil. Polyvinyl Chloride (PVC) jacket 
(repair abrasions with PVC base paint or PVC). 


2. PVC raceways may be used for underground runs when permitted by code. 
Field bends, when necessary, shall be formed only with factory recommended 
heater with radius not less than that noted in the NEC.  Penetrations through 
slabs shall be galvanized rigid steel conduit. 


3. Ground wires shall be provided in all PVC Raceway. 
 


D. Inserts, Shields and Sleeves: 
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1. Furnish and set in place, in advance of pouring slabs and walls, all inserts and 
sleeves needed to execute Division 26 equipment installation, if applicable to 
this project. 


2. Where supports in slabs are required after wall has been poured, use a drilled-in 
threaded insert, installed as recommended by manufacturer. 


 
E. Raceways That Stub Up Through Concrete: 


 
1. Install at such depth that the exposed raceway is vertical and no curved section 


of the elbow is visible. 
2. PVC raceway shall not be stubbed through concrete. 


 
F. Sealing of Raceway Penetrations:  Exterior surfaces below grade: Cast raceway into 


concrete or use manufactured seal assembly (such as o.z. type "FSK") cast in place. 
 


G. Raceway Supports: 
 


1. Raceways, whether exposed or concealed, shall be securely supported and 
fastened. 


2. When more than two raceways will use the same routing, group together on a 
patented channel support system (such as Unistrut). 


 
3.07 Wiring: 
 


A. General:  Install all wiring in raceway unless shown or specifically authorized (in 
writing) otherwise. 


 
B. Wire Size: 


 
1. Minimum wire size for power circuits shall be #12 AWG. 
2. Provide stranded wire for all applications. 


 
C. Tests:  Test all wiring connections for continuity and ground before any fixtures or 


other loads are connected.  Test cable with a DC "Megger" type tester.  If tests indicate 
faulty insulation (less than 2 megohms) such defects shall be corrected and tested again.  
Contractor shall provide all apparatus and material required to make tests and shall bear 
all expense of required testing.  Results of tests shall be recorded and submitted to the 
Engineer. 


 
D. Conductor Sizes, Referenced on Plans:  All conductors shall be copper with type THW 


insulation unless noted otherwise.  For conductor sizes see equipment manufacturer's 
specifications. 


 
E. Splices: 


 
1. Feeder, service and branch circuit conductors 8 AWG and larger shall not be 


spliced. 
2. Branch circuits may be spliced in boxes where circuits divide. 
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3. All splices shall be made mechanically and electrically secure. 
 


F. Pulling:  Use no mechanical means for pulling Number 8 AWG conductors and 
smaller.  Use approved lubricants only. 


 
G. Termination: 


 
1. Do not score the conductor when stripping insulation, always pare or pencil 


when using a blade.  Use of a stripping tool is preferable. 
2. Terminate all wires and cables at their assigned points of connection at panels, 


switches, equipment, etc. 
3. All terminations shall be secure and tightened in accordance with the 


manufacturer’s recommendations. 
 


H. Conductors in Panels and Switchboards:  Conductors in panels, switchboards and 
terminal cabinets shall be neatly grouped, fastened and formed in a manner to "fan" into 
terminals with regular spacing. 


 
I. Cable Supports:  Provide conductor support devices as required by code in vertical 


cable runs. 
 


J. Color Coding: 
 


1. Conductor identification of each phase shall be by color-coded insulation.  The 
color of the insulation of the underground conductors of different voltage 
systems shall be as follows: 120/240 volt, 3-phase: A-phase black, B-phase red, 
C-phase blue.  Neutral conductors shall be white.  Equipment grounding 
conductors shall be green. 


2. Control circuit conductor identification shall be made by sleeve type identifiers, 
sized for the conductor, or done by equivalent means, as approved by the 
Engineer.  Conductor identification shall be provided within each enclosure 
where a tap, splice, or termination is made.  Control circuit terminals of 
equipment shall be properly identified. 


3. Terminal and conductor identification shall match that shown on approved shop 
drawings.  Hand lettering or marking is not acceptable.  Where insulation of the 
required color is not available, electrical tape of the required color shall be half-
lapped for the entire length within the indicated enclosures. 


 
K. Underground Installation: 


 
1. Wire and cable shall be inspected for damage during installation. 
2. Wire and cable pulling equipment shall be equipped with an accurate gauge to 


allow continuous monitoring of pulling tension.  Pulling tension shall not 
exceed the manufacturers recommended values.  A cable grip shall be used for 
pulling wire and cable.  The pulling force shall be applied directly to the 
conductor. 


3. A swivel shall be placed between the pulling rope and pulling grip. 
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4. The cable reel shall be mounted on the pulling side of the pay-off manhole to 
prevent any reverse bending when the cable pays off and be mounted so that it 
can turn freely. 


5. The wire and cable shall be fed through a cable feeder or over sheaves in such a 
way that it never contacts the edge of the manhole or duct.  Bending radius shall 
never be less than 10 times the conductor or cable diameter.  The cable must be 
fed straight into the duct in the pay-off manhole or handhole and straight out of 
the duct at the pulling manhole or handhole. 


6. Cable under tension shall not be pulled through sheaves (multiple roller or 
otherwise) without prior approval of the Engineer. 


7. Wire and cable shall be adequately lubricated at pay-off end with approved 
Cable Lubricant. 


8. The pay-off reel shall be tended throughout the pulling process. 
9. The rate of pull shall be constant and shall not exceed 50 feet per minute. 
10. Manholes, handholes and duct banks shall be free from water prior to cable 


pulling and shall be kept dry until the cable is spliced. 
 
3.08 Power Disconnect Switch:  Install disconnect switch inside controller housing per code 


requirements. 
 
3.09 Panelboard: 
 


A. Mounting: Secure in place, plumb and square.  Firmly anchor cabinet to mounting 
panel inside enclosure per Details. 


 
B. Circuit Index:  For each branch circuit panelboard: Provide a typewritten index listing 


each circuit in the panelboard by number with its proper load designation.  Mount with 
a transparent protective cover in a metal frame inside the cabinet door.  The listing shall 
match circuit breaker arrangements typically with odd numbers on the left and even 
numbers on the right. 


 
C. Cabinet Painting:  Clean and touch-up exposed surfaces with paint to match factory 


finish. 
 


D. Bolted Connections:  Inspect all bolted connections after installation and retighten all 
connections not securely tightened. 


 
3.10 Motor Starter: 
 


A. Installation: 
 


1. Three phase motor starters shall be installed in an accessible location. 
2. Install thermal units according to full load current of motors provided and the 


National Electrical Code. 
 


B. Tests:  For each motor, record the name of the load served nameplate full load current, 
catalog number and ampere rating off the corresponding thermal element and submit to 
Engineer at the completion of work. 
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3.11 Grounding: 
 


A. General:  Provide all grounding for electrical systems and equipment as required by 
codes and as specified herein. 


 
B. Ground Rods:  Provide as shown and/or required.  Connect the grounding conductor to 


each rod. 
 


C. Grounding Conductor: 
 


1. Provide as required by code and as shown on the drawings. 
2. Run grounding conductors inside raceways. 


 
D. Ground Connection of Enclosure:  Metal enclosure shall be grounded, as part of this 


Contract. 
 


E. Connection to the Ground Bus:  Provide connections in accordance with the codes; 
including but not limited to conduit system, switchboard frames, service neutral and 
electrically operated equipment and devices.  No device or equipment shall be 
connected for electrical service which has a neutral conductor connected to a grounding 
conductor or to the frame within the device or equipment. 


 
F. Method of Connection:  Make all buried grounding connections by a (exothermic) 


welding process. Unless shown otherwise, make other connections brazing, thermite, 
welding, or with approved pressure terminals.   When making thermite welds, wire 
brush or file the point of contact to a bare metal surface.  Use thermite welding 
cartridges and molds in accordance with the manufacturer's recommendations.  After 
welds have been made and cooled, brush slag from the weld area and thoroughly clean 
the joint. 


 
G. Controllers:  Ground all irrigation controllers per manufacturer's specifications and as 


shown in SPR Standard Details. 
 


H. Testing:  Measure the OHMIC value of the electric service entrance metallic "system 
ground" with reference to "earth ground" using the "multiple ground rod" method and 
suitable instruments.  Maximum resistance to ground shall be less than 2 OHMS.  If 
this resistance is not obtained, then add additional ground rods and retest until the 
resistance is below 2 OHMS. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Regulations:  Conform to requirements of the IBC and the Seattle Building Code as it 


pertains to structural cast-in-place concrete, except as supplemented and modified here 
 
1.02 Reference Standards:  Conform to requirements of the following Reference Standards or as 


modified and supplemented hereinafter: 
 


A. American Concrete Institute (ACI) Specifications for Structural Concrete for 
Buildings, ACI 301. 


 
B. ACI Recommended Practice for Selecting Proportions for Concrete, ACI 613. 


 
C. ACI Recommended practices for Cold Weather Concreting, ACI 306. 


 
D. ACI Recommended Practice for Hot Weather Concreting, ACI 605. 


 
1.03 Related Work: 
 


Section 03 10 13 - Concrete Formwork for Skate Parks 
Section 03 20 13 - Concrete Reinforcing for Skate Parks 
Section 03 35 13 - Concrete Finishing for Skate Parks 


 
1.04 Quality Assurance: 
 


A. Special Inspection: Notify the Engineer at least 48 hours before inspection.  
Inspection shall be required immediately prior to any intended pours or placement of 
concrete. 


 
B. Concrete Work: Concrete work, where indicated, shall be exposed, as finished.  


Special care must be taken to provide specified, finished surfaces without gravel 
pockets, and other defacements. 


 
1.05 Submittals: 
 


A. Submit, for approval, all layout drawings for all cast-in-place concrete work.  Show 
joint locations and other pertinent information. 


 
B. Records:  Maintain records of all concrete placements; indicate exact mix 


proportions, list time, date, location in the project, weather conditions at the time of 
placement, and the source of the concrete supply.  Make records available to 
Engineer at any time during the course of construction and submit at end of concrete 
placement phase of project for the purposes of preparing record documents. 
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C. Certificates:  Submit certification of previously tested mix designs. 
 
 
PART 2 - PRODUCTS 
 
2.01 Concrete Materials: 
 


A. Aggregates:  Standard:  ASTM C33 
 


B. Cements: 
 


1. Provide cements obtained from same source or of same brand for concrete in 
same element or portion of the work. 


2. Standard Portland Cement: Columbia, Ideal, Kaiser, Lone Star, or approved.  
Standard gray Portland cement, ASTM C150; uses type I or type III. 


 
C. Cementious Materials:  Fly ash, ASTM C618 type F, except that the maximum 


allowable loss on ignition shall be 0.75%.  Use for all concrete. 
 


D. Admixtures: 
 


1. Use only one brand of admixtures. 
2. Water-Reducing Admixture: Master Builders Pozzolith 300-N, or approved.  


Chemical admixture conforming to requirements of ASTM C494, Type A. 
3. Retarder-Densifying Admixture: Master Builders Retarding Pozzolith, or 


approved; ASTM C494, Type B. 
4. Accelerator:  Chemical admixture designed to accelerate set on concrete but 


not corrode reinforcing steel; ASTM C494, Type C. 
5. Air Entraining Agent: Conform to requirements of ASTM C260. 
6. Color additive: LampBlack per Section 02520. 


 
E. Other Ingredients:  Provide other ingredients as indicated or as required by Code or 


Reference Standards 
 
2.02 Concrete Mix:  Concrete mix shall be Class 5 (3/4), per City of Seattle Standard 


Specifications (most recent edition, and have characteristics as follows: 
 


28 day compressive strength  4000 psi 
Sacks Cement    (6) per Cubic Yard - (see "Cement", below) 
Fine Aggregate (Type 2)  (291 lbs.) per Sack. - (see "Aggregates", below) 
Coarse Aggregate (Type 5)  (387 lbs.) per Sack, - (see "Aggregates", below) 
Max. Water,    (6.5 Gal.) per Sack 
Fibrous Reinforcing   (1.5 lbs.) per CY 
Slump (inches)   (2 - 3.5) per ASTM C143 


 
2.03 Portland Cement:  Use only Type II Portland Cement, as specified in City of Seattle 


Standard Specifications (most recent edition), and AASHTO M 85. 
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2.04 Aggregates: 
 


A. Fine Aggregates:  Mineral Aggregate #2 per City of Seattle Standard Specifications 
(most recent edition), Section 9-03.1(2) C.  Fine Aggregates shall consist of sand or 
other inert materials, or combinations thereof, having hard, strong, durable particles 
free from an adherent coating.  Fine Aggregate shall be washed thoroughly to 
remove clay, loam, alkali, organic matter, or other deleterious matter.  Fine 
Aggregate #1 Particle Gradation is as follows: 


Sieve Size  % Passing 
#4   95 - 100 
#8   68 - 86 
#16   47 - 65 
#30   27 - 42 
#50   9 - 20 
#100   0 - 7 
#200 (wet)  0 - 2 


 
B. Coarse Aggregates:  Mineral Aggregate (Type 5) per City of Seattle Standard 


Specifications (most recent edition),  Coarse Aggregate shall consist of gravel, 
crushed stone, or other inert material or combination thereof having hard, strong, and 
durable pieces free from adherent coatings.  Coarse Aggregate shall be washed to 
thoroughly remove clay, silt, bark, sticks, alkali, organic matter, or other deleterious 
material.  Mineral Aggregate #5 Particle Gradation is as follows: 


Sieve Size  % Passing 
1-1/2" Square  100 
3/4" Square  80 - 100 
3/8" Square  10 - 40 
#4   0 - 4 
#200   0 - 0.5 


 
2.05 Bonding Agents and Adhesives: 
 


A. Bonding Agents as required. 
 


B. Primers and Sealers:  As recommended by the adhesive and bonding agent 
manufacturers. 


 
2.06 Expansion Joints in Slabs:  No Expansion Joints shall be allowed in cast-in-place skate 


park concrete. 
 
2.07 Control Joints:  Control joints in skate park area are Optional, as directed. 
 
2.08 Shotcrete:  This Section covers the mixing, placing, finishing and curing of shotcrete.  


Shotcrete shall be composed of Portland Cement, sand, 3/8” minus aggregate and water as 
specified or approved.  The required proportions shall be assembled, well mixed, placed, 
finished and cured as hereinafter specified. It shall be uniformly dense and sound.  
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A. Definitions: 


1. Shotcrete is a mixed mortar of cement, sand, 3/8” minus mineral aggregate, 
and water projected at high velocity onto a surface.  The force of the jet 
impacting on the surface shall compact the material.  A relatively dry mixture 
is used so that the material supports itself minimizing sagging or sloughing, 
even when used for vertical and overhead applications.  The cement, sand, 
aggregate, and water are mixed by suitable means, and then pumped through 
a hose by a specially designed mortar pump.  The high velocity impact is 
developed pneumatically by injecting compressed air at the nozzle. 


2. Rebound is defined as aggregate mixed with some cement which ricochets 
off the surface. 


B. Materials: 
 


1. Portland cement shall meet the requirements of Type I, II, III, IV or V as 
specified by Portland Cement Association. Type used to be as required by job 
usually I or II. 


2. Sand shall meet the requirements set as previously specified in this section 
and shall meet the following gradation requirement:  Well-graded sand shall 
be used for shotcrete applications.  Sand shall generally consist of the follow-
ing gradation: 


Sieve Size  % Passing by Weight  
No. 4   100 %  
No. 8   90 %  
No. 16   85 %  
No. 30   60 %  
No. 50   30 %  
No. 100   10 %  


The fineness modulus shall fall between 2.70 and 3.00  


3. Aggregate shall be 3/8” minus aggregate and should make up 10% to 30% of 
the mix design.  Aggregate may be left out of final finish coat for a smoother 
surface. 


4. Proportioning: 


a. General:  The mix shall under no circumstance be leaner than 752 lbs. 
of Portland cement to each cubic yard of concrete, (100 lbs. of cement 
may be substituted with 100 lbs. of fly ash).  


b. Shotcrete Strength:  Shotcrete strengths of 28 days shall be no less 
than 3000 psi.  


 
2.08 Concrete Mixes: 
 


A. Quality of Concrete:  Assumed compressive strengths and locations of same are 
noted on drawings. 
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B. The fly ash content shall not exceed 7% by weight of the total cementious material. 
 


C. Admixtures: 
 


1. Add in accordance with manufacturer's directions. 
2. If approved, water-reducing retardant may be used when the temperature of 


the concrete, as placed, exceeds 65 degrees F. 
3. If approved, accelerator may be used when temperature of concrete is less 


than 40 degrees F. 
4. No calcium chloride or other water-soluble chloride ion admixtures will be 


permitted, unless otherwise approved by Engineer. 
5. Use retarder/densifier when placing other concrete in warm weather 


conditions or when ambient temperature exceeds 65 degrees F. 
6. Use air-entraining agent in concrete subjected to freezing temperatures after 


curing.  Total air content shall be in accordance with Table 26-B of UBC. 
 


D. Mix Design:  The Contractor shall use a mix design adapted for use with local sand 
and aggregates, and which has been proven pumpable. 


 
E. Shotcrete Placement:  To prevent the accumulation of rebound pockets at the base of 


transitions, shotcrete shooter’s assistant shall use pressurized air to remove rebound 
during shotcreting.  Sloughs must be removed and re-shot. 


 
2.08 Mixing Concrete:  Standard Concrete - Ready-Mixed Concrete:  Mix and transport in 


accordance with ASTM C94. 
 
 
PART 3 - EXECUTION 
 
3.01 Concrete Placement: 
 


A. Inspection:  Before placing concrete, inspect and complete any unfinished formwork, 
reinforcing steel, and items to be embedded or cast in.  Notify other trades to permit 
installation of their work. 


 
B. General:  Comply with ACI 304, "Guide for Measuring, Mixing, Transporting, and 


Placing Concrete", and as specified. 
 


C. Deposit concrete continuously or in layers of such thickness that no new concrete 
will be placed on concrete that has hardened sufficiently to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as 
specified.  Deposit concrete to avoid segregation at its final location. 


 
D. Placing Concrete in Forms: Deposit concrete in forms in horizontal layers no deeper 


than 24 inches and in a manner to avoid inclined construction joints.  Where 
placement consists of several layers, place each layer while preceding layer is still 
plastic to avoid cold joints. 
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1. Consolidate placed concrete by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping.  Use equipment and 
procedures for consolidation of concrete complying with ACI 309. 


2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the machine.  Place vibrators to rapidly penetrate placed 
layer and at least 6 inches into preceding layer.  Do not insert vibrators into 
lower layers of concrete that have begun to set.  At each insertion, limit 
duration of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing mix 
to segregate. 


 
E. Cold Weather Placement: Comply with provisions of ACI 306 and as follows.  


Protect concrete work from physical damage or reduced strength that could be 
caused by frost, freezing action, or low temperatures.   


 
F. When air temperature has fallen to or is expected to fall below, 40 degrees F (4 


degrees C), uniformly heat water and aggregates before mixing, to obtain a concrete 
mixture temperature of not less than 50 degrees F (10 degrees C) and not more than 
80 degrees F (27 degrees C), at point of placement. 


 
1. Do not use frozen materials or materials containing ice or snow.  Do not 


place concrete on frozen sub-grade or on sub-grade containing frozen 
materials.  


2. Do not use calcium chloride, salt, or other materials containing antifreeze 
agents or chemical accelerators unless otherwise accepted in mix designs. 


 
G. Hot Weather Placement: When hot weather conditions exist that would impair 


quality and strength of concrete, place concrete complying with ACI 305 and as 
specified. 


 
1. Cool ingredients before mixing to maintain concrete temperature at time of 


placement to below 90 degrees F (32 deg C).  Mixing water may be chilled or 
chopped ice may be used to control temperature, provided water equivalent 
of ice is calculated to total amount of mixing water.  Using liquid nitrogen to 
cool concrete is Contractor's option. 


2. Cover reinforcing steel with water soaked burlap if it becomes too hot, so that 
steel temperature will not exceed the ambient air temperature immediately 
before embedding in concrete. 


3. Fog spray forms, reinforcing steel, and sub-grade just before placing 
concrete.  Keep sub-grade moisture uniform without puddles or dry areas. 


4. Use water reducing retarding admixture when required by high temperatures, 
low humidity, or other adverse placing conditions, as acceptable to Engineer. 


 
3.02 Construction Joints: 
 


A. Form all joints perpendicular to main reinforcement.  Continue reinforcing across 
joints, unless otherwise indicated; provide longitudinal keys at least 1-1/2 inch deep 
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at all joints in walls between walls and slabs or footings.  Remove key forming wood 
inserts and thoroughly clean surface of concrete at all joints before placing next lift. 


 
B. Roughen surface of concrete at joints and remove laitance to obtain bond before 


placing next lift; if use of keys is impractical due to congestion or inaccessibility or if 
it is inadvisable to disturb surface before it has hardened, use only wet sandblast 
method for preparing surface. 


 
C. Dampen hardened concrete of joints between footings and walls, joints in unexposed 


walls, and all others not specifically mentioned here in after and roughen by air water 
cutting. 


 
D. Dampen hardened concrete joints in exposed work and roughens by air/water 


cutting.  Thoroughly cover joint surfaces with neat cement mortar of similar 
proportions to mortar in concrete; apply mortar as thick as practicable on vertical 
surfaces and a minimum of 1/2 inch thick on horizontal surfaces; place next lift 
before mortar has reached its initial set. 


 
E. For bonding new concrete to existing concrete use bonding agent.  For grouting 


dowels and reinforcing bars use specified adhesives in accordance with 
manufacturer's instructions. 


 
F. Provide key forming wood inserts strips in walls; pour concrete to 1/2 inch above 


lower edge or strip. 
 
3.03 Expansion Joints:  No Expansion Joints shall be allowed in cast-in-place skate park 


concrete. 
 
3.04 Control Joints:  Control joints in skate park area are Optional, as directed.  In slabs on 


grade, tool or saw-cut control joints to true, straight lines, with maximum variance from true 
line of 1/2 inch in 10 feet and no irregularities across joint in excess of 1/8 inch.  Extend 
reinforcing steel through and lap beyond joints. 


 
3.05 Cleaning:  Leave premises clean and free of residue from work in this section. 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove these instructions). 
 
The attached Seattle Parks and Recreation (SPR) Standard Specifications represent the minimum 
acceptable standards for Sodding of Irrigated/Mowed Lawn areas and occasionally Athletic Fields 
by exception.  There are several options for execution of Soil Preparation operations as needed for 
the individual project requirements depending upon the existing conditions of the site, or as 
specified at the Park Engineer’s direction.  The Consultant shall choose the options that best suit the 
project conditions and edit the specifications accordingly.  The following guidelines shall be 
followed: 
 
Grading: 
Maintaining positive drainage to a drainage structure or detention facility is required at all times.  
Grades shall be a minimum of 2%.  Areas that are intended to be regularly mowed shall not exceed 
a ratio of 5 horizontal to 1 vertical (5:1). 
 
Soil Preparation Options: 
Refer to Section 32 91 13 - Soil Preparation, for soil preparation and amendment options based on 
soil testing and/or existing conditions of native soils at the project site or as directed by the 
Engineer.  One of the soil preparation options shall be chosen and the specifications shall be edited 
accordingly to fit preparation strategy. 
 
Compaction of soils: 
Condition 1 - Soils require full compaction to levels as described in Section 31 00 00 – Earthwork 


and Section 32 91 13 – Soil Preparation. 
Condition 2 - Soils require cultivation to lessen compaction density to acceptable levels. 
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PART 1 - GENERAL 
 
1.01 Description:  Provide Sodded Lawn Areas as shown on the plans and as specified.  The work 


includes:  soil preparation, topsoil installation, lime application, fertilization, maintenance 
(including watering, weeding and mowing), inspections and acceptance. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 91 13 - Soil Preparation 


 
1.03 Quality Assurance: 
 


A. Sod Producer:  Shall be a company specializing in sod production and harvesting 
with a minimum of three (3) years of experience producing sod. 


 
B. Sod:  Sod shall be grown between six (6) to twelve (12) months with root 


development that will support its own weight, without tearing, when suspended 
vertically by holding the upper two corners. 


 
C. Sod shall not include plastic netting, unless otherwise specified and/or as approved 


by the Engineer. 
 


D. Sand-based, non-netted, Rye Grass sod shall be used for Athletic Field 
applications only, by exception. 


 
1.04 Submittals: 
 


A. Submit minimum five (5) pound sample of specified soil and document the source of 
supply. 


 
B. Submit sieve analysis for soil in which sod was grown, along with sod certification. 


 
C. Submit sod certification for grass species and location of sod source. 


 
1.05 Delivery, Storage and Handling: 
 


A. Deliver sod on pallets or in rolls.  Protect exposed roots from dehydration. 
 


B. Do not deliver more sod than can be laid within twelve (12) hours. 
 
1.06 Project Conditions: 
 


A. Restrict traffic from lawn areas until grass is established.  Erect signs and barriers as 
required. 


 
B. Provide hose and lawn watering equipment as required. 
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PART 2 - PRODUCTS 
 
2.01 Sod Materials:  Sod shall be composed of the following seed varieties: 
 


A. For General Lawn Areas: 
50%  Turf-Type Perennial Rye Grass 
30%-45% Kentucky Bluegrass 
5%-20% Fine Fescue 


(Or) 
B. For Athletic Fields: 


100% Turf-Type Perennial Rye Grass 
 
2.032 Topsoil:  Topsoil and soil preparation shall be according to Section 32 91 13 - Soil 


Preparation, unless otherwise specified. 
 
2.043 Fertilizers and Soil Amendments:  Materials shall be as follows: 
 


A. Dolomite Lime (required for all Lawn Areas and Athletic Fields). 
 


1. Fine ground Dolomite Limestone. 
2. Shall be retained by Taylor Standard Sieves as follows: 


No. 20 sieve - retains 0% 
No. 100 sieve - retains 25% 


 
B. For Lawn Installation/Starter Fertilizer use: 


 
1. Starter Fertilizer:  (10-20-20), or, approved equal. 


Total Nitrogen* (N)     10.0% 
(10.0% Ammoniacal Nitrogen) 


Available Phosphate (P205)    20.0% 
Soluble Potash (K20)     20.0% 
Sulfur (S)        7.0% 
*Shall be derived from Ammonium Sulfate, Potassium Chloride, and 
Monoammonium Phosphate. 


(Or) 
2. Lawn Starter Fertilizer (7-7-2) ‘Starter Feed’, or approved equal. 


Fertilizer shall be 100% Organic Fertilizer, as manufactured by Walt’s 
Organic Fertilizer Co. 


 
C. For Maintenance/Follow-up Fertilizer use: 


 
1. Maintenance Fertilizer:  (16-16-16), or approved equal. 


Total Nitrogen* (N)     16.0% 
(8.5% Ammoniacal Nitrogen) 
(7.5% Urea Nitrogen) 


Available Phosphate (P205)    16.0% 
Soluble Potash (K20)     16.0% 
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Sulfur (S)        7.6% 
*Shall be derived from Ammonium Sulfate, Potassium Chloride, 
Monoammonium Phosphate, and Urea. 


(Or) 
2. Lawn Maintenance Fertilizer (9-3-5) ‘Regular Feed’, shall be 100% 


Organic Fertilizer as manufactured by Walt’s Organic Fertilizer Co., or 
approved equal. 


 
2.054 Optional Supplemental Mycorrhizal Amendment (3-3-4) ‘EndoROOTS’, shall be 100% 


Organic as manufactured by roots, Inc, or approved equal. 
 
 
PART 3 - EXECUTION 
 
3.01 Inspection:  Examine finish surfaces.  Do not start sodding work until unsatisfactory 


conditions are corrected. 
 
3.02 Soil Preparation:  Refer to Section 32 91 13 - Soil Preparation. 
 
3.03 Fertilizing and Liming: 
 


A. Dolomite Lime:  Broadcast with mechanical spreader at the rate of 50lbs. of material 
per 1,000 square feet then incorporate into the top 2” of specified soil. 


 
B. Installation/Starter Fertilizer:  Broadcast with mechanical spreader at the rate of 1lb. 


pound of N per 1,000 square feet then incorporate into the approved finish grades of 
topsoil by raking into the top 2”. 


 
C. Maintenance/Follow-up Fertilizer:  After the first mowing or approximately 30 days 


after the initial installation (whichever comes first) broadcast with mechanical 
spreader at the rate 1lb. of N per 1,000 square onto the top of all sodded areas. 


 
3.04 Sod Installation: 
 


A. Moisten prepared surface immediately prior to laying sod. 
 


B. Do not lay sod or install sod on saturated or frozen soil. 
 


C. Lay sod immediately upon delivery to site, to prevent deterioration or drying. 
 


D. Lay sod tight with no open joints visible and no overlapping.  Stagger end joints 12” 
minimum.  Do not stretch sod pieces, and spread playfield soil or fertile mulch over 
any exposed edges. Keep edges moistened as required or as directed. 


 
E. When piecing sod, use pieces no smaller than 1 square foot. 


 
F. Install sod with top flush with adjacent curbs, sidewalks, drains and seeded areas. 
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G. Slopes for any Mowed Lawn areas within a Park project area shall be no greater than 
5:1.  If directed by the Consultant and approved by the Engineer, sod installed on 
slopes greater than 5:1 shall be pegged with wooden stakes and layed parallel to the 
contours.  Pegs shall be set flush with finished grades. 


 
H. Water sod thoroughly with a fine spray immediately after laying. 


 
I. Roll with light lawn roller to ensure contact with sub-grade on slopes 5:1 or less. 


 
3.065 Maintenance and Establishment: 
 


A. Maintain sodded areas immediately after placement for at least 2 mowings. 
 


B. Sodded areas shall not be allowed to grow to more than 4” in height before mowing 
is required.  Mow at approximately 2”. 


 
B. Maintenance shall include but not be limited to, erosion control, protection, dressing 


edges, watering, weeding and mowing as required and/or as directed by the 
Engineer. 


 
C. After the first mowing, sod shall be fertilized with maintenance/follow-up fertilizer 


at the rate of 1lb. of N per 1,000 square feet. 
 


D. Grass clippings shall be removed from site. 
 
3.076 Inspections and Acceptance: 
 


A. Inspection (at Substantial Completion) to determine acceptance of sodded areas shall 
be made by the Engineer and SPR maintenance staff, upon the Contractor's request.  
Provide notification at least seven (5) working days before requested inspection date 
by calling the SPR Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for inspection.  
Sodded areas shall be accepted provided all requirements, including maintenance, 
have been complied with and sod is well established in a healthy, vigorous growing 
condition. 


 
B. Upon acceptance at Substantial Completion, the owner shall assume all lawn 


maintenance responsibilities. 
 
3.087 Clean Up:  Perform cleaning both during installation and upon completion of the work.  


Remove from the site all excess materials, soil, debris and equipment.  Repair any damage 
resulting from sodding operations as directed by the Engineer. 


 
3.098 Warranty and Replacement:  Provide a uniform stand of grass.  Re-sod areas as specified in 


the original specifications to provide a uniform stand of grass until all affected areas are 
accepted by the Engineer.  All areas failing to vigorously establish within 90 days after 
germination or one growing season (whichever is longest), shall be redone at the 
Contractor’s expense. 
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END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  Use 
SPR Standard Specification Section 32 31 13.19 for Tennis Courts (either Galvanized or Color-
coated versions) and edit that section accordingly.  (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all labor, materials, and equipment required to construct Fencing and 


Gate(s) System(s) as indicated on the drawings or specified herein.  Said work shall include 
any incidentals required to provide a finished job. 


 
1.02 Existing Conditions:  The Contractor/Installer shall examine the site to determine existing 


conditions, extent of work and clearing operations required.  Failure of the 
Contractor/Installer to visit the site and familiarize themselves with the existing conditions 
shall in no way relieve them from obligations with respect to their bid or contract. 


 
1.03 Related Sections: 
 


Section 01 25 00 - Substitution & Product Option 
Section 01 33 10 - Submittals 
Section 03 30 00 - Cast in Place Concrete 
Section 31 00 00 - Earthwork 


 
1.04 Quality Assurance: 
 


A. The Contractor/Installer must be experienced in color-coated chain link fencing 
installations.  The Contractor shall provide three representative local fencing projects 
that have been completed by them within the last three years for the Engineer's 
review. 


 
B. Contractor shall provide a warranty stating that the fencing is secure and stable, tight, 


corrosion-free, in proper alignment, complete in detail and finish, and free of 
hazardous conditions.  Any defects that develop within one year from the date of 
Physical Completion shall be replaced at the expense of the Contractor. 


 
C. Standard Specifications:  All work shall conform to all applicable requirements of 


the following Standard Specifications, whether specifically referred to or not, except 
as specifically modified herein. 


 
1. Comply with the requirements of the American Society for Testing and 


Materials (ASTM) especially the ASTM Committee F-14 Standards on 
Fences (latest edition). 


2. Perform all shop and field welding in accordance with the pertinent 
recommendations of the American Welding Society. 


3. Pipe ASTM A-53. 
4. ASTM A 392. 
5. ASTM F 668-88, Class 2a. 
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5. ASTM F626-89a. 
 
1.05 Submittals: 
 


A. The Contractor shall make all product submittals and submit Shop Drawings, for approval, 
prior to manufacturing, describing and detailing typical line post, terminal post, gate, fabric, 
materials, hardware assemblies, and all proposed fence/gate alignment sections in accordance 
with Section 01 33 10 - Submittals. 


 
B. The Contractor shall provide certified letters from manufacturers indicating conformance 


with specifications, manufacturing date and lot number for all materials used on the site. 
 
1.06 Substitutions and Product Options:  (Note:  Comply with this paragraph, unless specified 


otherwise in Division I of the Project Manual.) 
 


A. During bidding, all bidders shall bid on the specified products. 
 


B. Refer to Section 01 25 00 - Substitution & Product Option for information about 
substitutions. 


 
1.07 Product Handling:  All materials are to be new and delivered to the site in an undamaged 


condition.  Store materials off the ground and protect from damage.  In the event of damage, 
immediately make repairs and/or replace as necessary to the approval of the Engineer and at 
no additional cost to the Owner. 


 
 
PART 2 - MATERIALS 
 
2.01 General: 
 


A. All piping for fence and gates shall be Schedule 40 hot-dipped galvanized steel or 
approved equal for size, finish, material composition, strength, appearance, 
performance and ease of maintainability. 


 
B. Galvanizing shall be in accordance with ASTM F 668-88.  All fence fittings shall 


comply with ASTM F626-89a. 
 


C. All materials except nuts and bolts shall have the PVC coating extruded and adhered 
to the galvanized steel core wire per ASTM F 668-88, Class 2a.  Color shall be as 
selected by the Engineer.  Fabric shall have .015 to .025 inch PVC coating extruded 
and adhered to the core.  All other materials shall be 10 to 15 mils PVC coating. 


 
2.02 Chain Link Fence Fabric: 
 


A. Color coated chain link fence fabric shall conform to ASTM F668-88 Class 2a 
material. 
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B. Fabric shall be W&M Steel Core Wire, or approved equal, galvanized with not less 


than .30 oz. per square foot of actual surface, with a .015 - .025 inch PVC bonded or 
powder coating, extruded and adhering to the galvanized wire.  Fabric shall be 
woven in a continuous 2” mesh (1-3/4 inch for tennis courts).  Steel core wire shall 
have a minimum breaking strength 1290 lbs.  Finished size, including PVC bonded 
or powder coating, shall be 8-gauge (finished) with 9-gauge core wire, 6-guage 
(finished) with 9-gauge core for backstops and wing fencing (up to 10’ height), or as 
specified on plans and details.  Lower edge of fabric shall be no greater than one and 
one-half (1-1/2) inches above concrete mow strip or infield finished grade as 
specified on plans and details. 


 
C. Fabric shall have a knuckled top and bottom selvage. 


 
D. Height of the fabric measured from the ends of the knuckled selvage shall be as 


specified on plans and details, plus or minus 1 inch per 8 lineal feet. 
 
2.03 Fencing Framework:  All posts, rails, and framework shall have 10-15 mils of vinyl or 


powder coating.  No hand painting is allowed, except for minor touching up.  All posts, rails, 
rods shall be steel pipe.  Sizes shall be as specified in the following table for perimeter 
fencing and backstop and wing fencing. 


 
For Color Coated Fencing & Gates: 
Type 
 


4’ High 6’ High 8’ High 10’ High 20’ High 


Terminal / Corner Posts 2-3/8” OD 2-7/8” OD 2-7/8” OD 2-7/8” OD 4” OD 
Line Posts 1-7/8” OD 2-3/8” OD 2-3/8” OD 2-3/8” OD 2-7/8” OD 
Top Rails 1-5/8” OD 1-5/8” OD 1-5/8” OD 1-5/8” OD 1-5/8” OD 
Intermediate Rails N/A* N/A* 1-5/8” OD 1-5/8” OD 1-5/8” OD 
Bottom Rails N/A* N/A* 1-5/8” OD 1-5/8” OD 1-5/8” OD 
Post Footing Size 
for Terminal/Corner 
Posts 


12” W  
30” D 


12” W  
36” D  


12” W  
36” D  


18” W 
36” D 


24” W 
48” D 


Post Footing Size  
for Line Posts 


12” W  
24” D 


12”W  
36”D 


12” W  
36” D 


18” W  
36” D  


24” W  
36” D  


Fabric Mesh Size 2” 2” 2” 2” 2” 
Fabric Finished Size 8-gauge** 8-gauge** 8-gauge** 8-gauge** 8-gauge** 


*Intermediate and bottom rails are not required for these sizes of fencing unless it is 
specified and detailed on a project by project basis. 


**8-gauge (finished) with 9-gauge core wire (typical) 
 
2.04 Gates and Gate Posts: 
 


A. General:  Gate posts, frames, and hardware shall be hot-dipped galvanized as noted 
for framework. All fittings shall be hot-dipped galvanized and vinyl or powder 
coated as specified in Section 2.02.  Gate frames shall be galvanized or vinyl or 
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powder coated after welding or painted with approved zinc enriched (for galvanized 
fencing) or flat alkyd enamel (for vinyl or powder coated fencing) paint.  Gate fabric 
shall match fencing fabric.  Gates shall maintain no gaps greater than two (2) inches 
between gateposts and frames or one and one-half (1-1/2) inches above the ground. 


 
B. Gates: 


 
1. Gate Posts:  Posts shall be 2-7/8 O.D. schedule 40 steel pipe (or larger, 


depending upon the size of the gate opening). 
2. Gate Frames:  1-7/8 inch O.D. steel pipe with joints notched and welded to 


form a rigid frame.  Welds shall be coated with cold galvanized coating.  
Frames shall be filled with same fabric as fence and fastened in the frame by 
means of tension bars and fasteners at 1 foot OC. 


3. Diagonal Cross-Bracing: 3/8 inch O.D. vinyl coated adjustable truss rods to 
ensure frame rigidity without sag or twist. 


4. Hinges:  Pressed steel to suit gate size, non-lift-off type, offset to permit 180-
degree gate opening.  Provide 2 hinges for each leaf.  Drill, tap, and set screw 
or weld to frame and post to prevent rotation.  Hinges are to be Bulldog 
Industrial hinge, or approved equal. 


5. Single Gate Latch: Provide heavy-duty gate fork latch of correct size 
malleable iron to permit operation from either side of gate, with padlock eye 
as integral part of latch. 


6. Double Gate Latch:  Provide 1-3/8 inch O.D. powder coated steel plunger 
pipe, locking device, and box as integral part of plunger pipe.  Weld and paint 
fastener to secure plunger and locking device to gate framework to insure 
latch will not turn.  Provide 1-7/8 inch O.D. galvanized steel pipe sleeve, 
raised ½ inch above finished grade and set in 12-inch diameter by 12-inch 
deep concrete footing. Plunger shall be the same height as the gate in the 
closed position. 


7. On the ten foot (10') high backstop wing fences, all dugout gates shall be 
seven feet (7') high with a three foot high panel of fence (transom) above it. 


 
2.05 Fittings:  Fittings shall be hot-dipped galvanized pressed steel in accordance with ASTM F 


626-89a.  All fittings shall be industrial quality.  All fittings except nuts and bolts shall be 
vinyl or powder coated after galvanizing, with 10-15 mils of thermally bonded PVC.  After 
installation, spray all nuts and bolts with two coats of flat alkyd enamel paint (color to match 
fence) suitable for metal. 


 
2.06 Accessories: 
 


A. Post tops shall be pressed steel and designed as a weather tight closure cap for 
tubular posts, and shall be vinyl or powder coated. 


 
B. Tension bars shall be of one piece lengths equal to full height of fabric with a 


minimum cross section of 3/16” x 3/4”.  Provide two tension bars (vinyl or powder 
coated) for each gate, end post, corner and pull posts  
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C. Tension bar bands (vinyl or powder coated), shall be pressed steel per ASTM F 626-


89a spaced not over 12 inches OC to secure tension bars to end, corner, pull, and gate 
posts. 


 
D. Tension Wire:  Contractor shall provide a No. 7 W & M gauge galvanized high 


carbon coiled, tension wire (vinyl or powder coated), stretched along the bottom of 
fabric and fastened to the fabric at intervals of not more than 18 inches, using steel 
hog rings.  Tension wire shall be attached with brace band, and nut and bolt.  Tension 
wire shall be terminated around the bolt to itself with a minimum of three complete 
wraps. 


 
E. Wire Ties:  Contractor shall provide wire ties as follows: 8-guage vinyl or powder 


coated aluminum wire ties (with 9-gauge core wire) on all fencing with 8-guage 
fabric (with 9-gauge core wire), spaced at 12 inches O.C. (typ.).  Tie fabric to 
tension wire with 9 gauge hog rings at 18 inches O.C. (typ.). 


 
2.07 Miscellaneous Materials and Accessories: 
 


A. Concrete Footings:  Refer to Section 2.03 above for dimensions of all concrete post 
footings.  Concrete for post footings shall conform to the City of Seattle Standard 
Specifications for Road, Bridge, and Municipal Construction (most recent edition), 
and shall be Class “C” concrete.  Concrete footings shall be neatly and evenly 
crowned slightly above finished grades and all concrete shall be cleaned from all 
posts. 


 
 
PART 3 - EXECUTION 
 
3.01 Site Preparation: 
 


A. On-Site Conference: Do not work until a site meeting with the Engineer and 
appropriate Parks Department maintenance staff is held. 


 
B. The Contractor is responsible providing temporary barricades and enclosures, and 


protection of adjacent property and existing work.  Barricades are to be in place 
before construction operations are started.  Coordinate this work with other on-site 
work and trades.  Complete clearing and site preparation work is required prior to 
excavation. 


 
C. The Contractor shall not allow vinyl or powder coated materials to become 


scratched, gouged or damaged in any way during the storing or construction of the 
fence. 


 
3.02 Fence Construction: 
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A. Posts: 
 


1. Auger holes for post footings in firm, undisturbed or compacted soil.  Holes 
for new line post footings shall be sized as shown on plans and standard 
details.  Holes for terminal and gateposts shall be sized as shown on plans 
and standard details. 


2. Over-excavate footing hole depths to 6 inches deeper than post bottoms. 
3. Place concrete around posts in a continuous placement, tamp for 


consolidation, checking each post for vertical and top alignment.  Support 
posts plumb until concrete has cured.  Set and secure keepers, stops, sleeves, 
and other accessories into concrete as required. 


4. Tops of post footings shall be flush with finished grade, trowled and sloped 
outward to drain.  Top of footing shall appear true and circular in shape with 
post at center of circle. 


5. Posts shall be 10 feet O.C. maximum. 
 


B. Sleeved Posts: 
 


1. Insert posts into sleeves provided in concrete footing for tops of walls and 
hoop-style backstops as specified on plans and details.  Check each post for 
vertical (plumb) and top alignment. 


2. Posts shall be 10' O.C. maximum. 
 


C. Rails: 
 


1. Top rail shall be securely fastened to terminal posts and pass through tops of 
line post fittings, forming a continuous rail for the full length of fence.  Top 
rail shall be furnished in lengths approximately 21 feet long with standard hot 
dip galvanized, vinyl or powder coated steel expansion couplings not less 
than 6" in length.  Lengths less than 10 feet shall not be used adjacent to 
terminal posts.  Place top rail and coupling to allow for slip expansion and 
contraction. 


2. Intermediate and bottom (when specified) rails shall conform to the same 
specifications as the top rail and be joined at line posts with double-end 
socket clamps or brace bands and rail ends, with one inverted to maintain 
smooth line. 


 
D. Brace Assemblies:  All corner, terminal, and gate posts shall be furnished with 


complete brace assembly, including brace of same material and finish as top rail, and 
adjustable tightener for 3/8 inch truss rod.  Corner and terminal posts shall have two 
brace assemblies, one in each direction.  The diagonal 3/8 inch adjustable truss rod 
shall be attached to the first ensuing line post.  Install braces so that posts are plumb 
and true when diagonal rod is under proper tension.  No truss rod is required if the 
intermediate rail is continuous. 
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E. Fabric:  Pull fabric taut and securely tie to posts and rails.  Install fabric on interior or 
playing side of fence except as specified on plans and details, and anchored to 
framework so that the fabric remains in tension after pulling force is released.  Lower 
edge of fabric shall be level with finished grades at one and one-half (1-1/2) inches 
above grade (typ.). 


 
F. Wire Ties:  Tie fabric to line post, rails, and braces with wire ties (sizes above), 


spaced 12 inches O.C. (typ.).  Tie fabric to tension wire, if no bottom rail is required, 
with hog rings (sizes above) at 18 inches O.C. (typ.). 


 
G. Tension Bars:  Fabric shall be attached to the terminal posts by means of single piece 


tension bars.  Thread through fabric and secure to posts with metal bands spaced not 
over 12" O.C. (typ.). 


 
H. Welding:  All field welds shall be fully filled, ground flush and smooth, and cold 


galvanized by brushing on black colored paint to match color-coated fencing (two 
coats required). 


 
3.03 Gates: 
 


A. Install gates as shown on the plans and details.  No openings between frame or gate 
members shall exceed 3 inches.  The gap between the bottom rail and finish grade 
shall not exceed one and one-half (1-1/2) inches. 


 
B. Install gates plumb, level, and secure for full opening without interference.  Adjust 


hardware for smooth operation and lubricate where necessary.  After the Engineer's 
approval of operation, drill, tap, and setscrew or spot-weld and paint all hinges and 
latch hardware to prevent rotation. 


 
C. Install the gateposts the same as terminal posts. 


 
3.04 Cleanup:  Job site shall be cleared of all excess materials (concrete, wire, rails, pipe, etc.).  


All areas impacted by construction shall be leveled with infield soil on the inside and paving 
or topsoil on the outside for ballfield backstop projects and graded flush with concrete mow 
strip, be free of all debris and rocks, and restored to as good as or better than the original 
condition, as approved by the Engineer. 


 
 
 


END OF SECTION 





		PART 1 - GENERAL

		For Color Coated Fencing & Gates:
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NOTE TO THE CONSULTANT:  This specification must be used in conjunction with Section 26 
00 00 - Electrical, so that additional equipment and practices needed for installing outdoor 
lighting will be incorporated into the spec package. (Edit out this note). 
 
 
PART 1 - GENERAL 
 
1.01 Description:  This work shall consist of furnishing and installing lighting fixtures, poles, 


mounting hardware and footings.  Provide photoelectric controls, time clocks/switches and 
light fixture maintenance labels as required: 


 
1.02 Related Sections: 
 


Section 26 05 00 - Electrical 
 
1.03 Quality Assurance: 
 


A. The installer shall be a licensed electrical contractor with a minimum of two years of 
experience in similar lighting fixture installations. 


 
B. Thoroughly inspect the site, existing electrical panels and other related work 


 
1.04 Submittals:  Submit Shop Drawings for approval by the Engineer, of all electrical lighting 


fixtures and associated hardware. 
 
1.05 Product Handling:  All materials are to be new and delivered to the site in an undamaged 


condition.  Store materials off the ground and protect from damage. 
 
 
PART 2 - MATERIALS 
 
2.01 The SPR Standards for Lighting Fixtures, Poles and Bases shall be: 
 


A. For General Use: 
 


1. Light Poles:  All poles used for exterior pedestrian or security lighting shall 
be no higher than 20’ for ease of maintenance (typical). 


 
2. Decorative Post Light:  16 foot pole, Staff #SA1-SP-1-H100-BK/S35 with 


silver louver, polycarbonate enclosure and 175 watt metal halide coated 
lamp and 120 V ballast. 


 
3. Area Light:  Kim #2B/AR3/150/BL type III sharp cut-off distribution, 


fused, wet label, Lexan shield, black finish with 150 watt high pressure 
sodium lamp and 120 V ballast. 


 
4. Concrete Pole for Area Light:  Centrecon #SBR-5.5-S-613 round concrete 


pole with base plate for surface mounting. 
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5. Or, approved equal. 
 


B. For “Historic” or Olmsted Parks use: 
 


1. “Volunteer Park” Light Standard:  Pole-mounted 18" Globe Sphere 
Fixture, 100 Watt Metal Halide Lamp.  Pole: Olympic Foundry Part # O-
LS-1-OT-12'- TGIC polyester powder coated Tiger Drylac #549/88888 - 
Bengal Black SM High GL, Batch #IL 12921G -NEW.  Lamp/ Globe/ 
Louver/ Refractor:  Lumec Part #100-MH-LL18-PEO-RR5-480.  Globe/ 
Lamp Manufacturer:  Lumec, 640 Cure-Boivin Blvd., Boisbriand, Quebec 
J7G2A7, (450) 430-7040.Local Rep: Jim Terry 360-568-1135.  Alternate 
source and models:  Globe and adaptors:  King Lighting Part# KG20-LAR-
III-100MH-120-BK-K4, King SCL capitol, Pole: West Coast Engineering, 
WCE 12’ (verify height) cast aluminum tapered octagonal pole and base.  
Occidental Square alternate globe style:  Acorn. 


 
B. “Wilcox Wall-mounted 14" Globe Sphere Fixture, 70 Watt Metal Halide 


Lamp - Base: Wilcox Wall Light available from Thomas Machinery & 
Foundry (360)651-9100.  The model number is #GR-135001.  Base Color: 
TGIC polyester powder coated Tiger Drylac #549/88888 – Bengal Black 
SM High GL, Batch #IL 12921G.  The Ballast is: Advance - 
Model#71A5181 - 120/277 volts with a medium base HID socket.  The 
Globe is: 14" Globe w/ 5-7/8" neck, white translucent polycarbonate globe 
with expansion adapters 6" to 8" neck, model#FP3715 with 5-foot+/- high 
pole. 


 
C. Or, approved equals. 


 
2.02 Ballasts:  Ballasts shall be energy efficient or electronic type.  Electronic ballast shall have 


maximum total harmonic distortion of 10% and minimum ballast factor of 95 percent.  
Ballasts shall be covered by a two year warranty against defects and warranty shall include 
payment for normal labor costs or replacement of inoperative in-warranty ballasts.  Provide 
thermal protectors in fixtures where required by Code. 


 
2.02 Thermal Protectors:  Provide thermal protectors in fixtures where required by Code. 
 
2.03 Light Fixture Maintenance Labels:   
 
 
PART 3 - EXECUTION 
 
3.01 Installation: 
 


A. For Lighting Fixtures, the installer must be a licensed electrical contractor, 
experienced in lighting fixture installations. 


 
B. Fixtures shall be neatly and firmly mounted, using mounting hardware as directed in 


manufacturer's specifications and the Plans and Details. 
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C. Install a photo-cell bypass switch for all applications where photo-cells are specified 


for outdoor lighting installations. 
 


B. Exterior lighting fixtures shall be constructed and gasketed to prevent entry of dirt 
and insects and damp or wet labeled as required. 


 
C. Provide reinforced concrete pole bases as indicated.  Coordinate with concrete work.  


Verify exact location of light poles with Engineer prior to placement. 
 


D. Adjust photoelectric controls and time clocks/switches as directed by the Engineer. 
 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  The work includes supply, fabrication, and installation of a complete wood 


framed, metal skinned roof system over chain link fence backstop described elsewhere. 
 
1.02 References:  City of Seattle Standard Specifications and Plans for Road, Bridge, and 


Municipal Construction (most recent edition). 
 
1.03 Related Sections: 
 


Section 32 31 1.33 - Chain Link Backstops & Gates 
Section 06 10 00 - Rough Carpentry 
Section 06 10 00 - Rough Carpentry - Natural Select Supplement 
Section 09 91 13 - Exterior Painting 


 
(For additional information to possibly add to this specification section refer to SPR 
Design Standards website at www.cityofseattle.gov/parks/projects/standards) 


 
Section 06 00 00.01 - Wood Use in Parks (Design Standard) 
Section 07 00 00.01 - Roofing (New or Re-roofing) (Design Standard) 


 
1.04 Quality Assurance:   
 


A. Submittals:  Submit the following documentation for approval prior to   commencing 
the work of this Section. 


 
1. Submit shop drawings for metal roof fabrication for approval. 
2. Submit manufacturer’s product data for pressure treated wood members, 


including information regarding treatment type and MSDS sheets. 
3. Submit manufacturer’s product data for sheet steel roofing skin. 
4. Submit manufacturer’s data for all galvanized connectors and hardware. 


 
C. Inspections:  The Contractor shall notify the Engineer to inspect the work at the 


following critical junctures.  The work shall not proceed until these inspections have 
been made and approvals have been granted.  In addition, the Engineer may inspect 
the work at any time during the execution of the work of this Section. 


 
1. Header / Ledger Installation 
2. Framing Completion 
3. Roof Sheathing 
4. Priming 
5. Painting 
6. Roofing 


 



http://www.cityofseattle.gov/parks/projects/standards
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PART 2 - PRODUCTS 
 
2.01 Wood Members:  All structural wood members used in the construction of dugout roof 


systems that are exposed to the weather, shall be Hem-Fir, ACQ or CBA pressure treated, #2 
or better, or approved equal.  All other wood members shall be untreated Hem-Fir, #2 or 
better, or approved equal.  Some wood members shall be painted or stained as shown on the 
drawings or as directed by the Engineer. 


 
2.02 Plywood Sheathing:  Plywood roof sheathing shall be 5/8” minimum, CDX or better, as 


approved. 
 
2.03 Hardware and Connectors:  All hardware and connectors shall be hot dipped galvanized.  


Connections shall be made using approved, pre-manufactured connectors, Simpson, or 
approved equal. 


 
2.04 Sheet Metal Roofing:  Shall be a 26 gauge (or better), pre-finished, standing seam metal 


roofing material with matching flashing components to provide a completely finished, 
weather tight roofing system.  The standing seam roofing shall be 12” seam spacing, 
maximum 1-1/2” seam height, and 1/2” constant width.  An optional roofing system shall be 
26 gauge (or better), hot-dipped galvanized (and factory painted), corrugated metal roofing 
system.  The corrugated roofing shall be 7/8”x 2-2/3”, or approved equal.  The paint finish 
of any metal roofing system shall be “KYNAR 500”, or approved equal, minimum 20 year 
coating system, with substrate, per manufacturer’s specifications.  The roofing color shall be 
as determined by the Engineer. 


 
 
PART 3 - EXECUTION 
 
3.01 General:  Perform the work using the best industry standards for rough carpentry and sheet 


metal fabrication.  Verify the accurate installation of the steel tubing support posts installed 
under Section 32 31 13.23 - Chain Link Backstops & Gates. 


 
3.02 Framing: 
 


A. Set headers and ledgers at the exact grades indicated on the drawings using 
connection details provided. 


 
B. Report to the Engineer any discrepancy with the placement of steel support posts. 


 
C. Cut all wood roofing joists at the required angle, including any accessory cuts that 


may be necessary to ensure a snug fit to adjoining wood members and/or connecting 
hardware. 


 
D. Attach approved galvanized joist hangers using galvanized nails or screws. 
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E. Install Simpson 5/8” hot-dipped galvanized plywood clips (or equal) between each 
joist section (at least one per section), to create a smooth surface for attaching 
roofing sheathing. 


 
3.03 Roofing Sheathing:  Roofing sheathing shall be installed in a running-bond.  The pattern is 


as indicated on the drawings.  Align all edges true to square and provide connection at a 
minimum 12” spacing for standing seam system. 


 
3.04 Primer and Paint: 
 


A. Insure that the following conditions are present, prior to applying primer: 
 


1. No loose sawdust, dust, dirt, grease, split edges or incompletely attached 
connectors. 


2. Wood moisture content is 15% or less. 
 


B. Apply Primer in one heavy, even layer.  Allow a minimum of 24 hours for drying.  
Primer shall be applied using a commercial spraying system or pre-painted off site.  
Prime all wood surfaces that will remain visible or exposed, once roofing system is 
installed, including the underside of the roofing sheathing and joists, or as shown on 
the drawings or as directed by the Engineer. 


 
C. Apply approved paint with a commercial paint spraying application system or pre-


paint areas that will remain visible or exposed following the installation of the 
roofing system.  All areas shall receive a minimum of two coats, or as directed by the 
Engineer.  Paint color shall be light gray or as directed by the Engineer. 


 
3.05 Metal Roofing Systems:  Install metal roofing system, including the skin and all flashing 


necessary to ensure a weather tight covering, using the best industry standards for metal 
roofing system construction. 


 
 
 


END SECTION 





		PART 1 - GENERAL

		C. Inspections:  The Contractor shall notify the Engineer to inspect the work at the following critical junctures.  The work shall not proceed until these inspections have been made and approvals have been granted.  In addition, the Engineer may inspect the work at any time during the execution of the work of this Section.

		PART 2 - PRODUCTS

		PART 3 - EXECUTION



		A. Set headers and ledgers at the exact grades indicated on the drawings using connection details provided.

		B. Report to the Engineer any discrepancy with the placement of steel support posts.

		C. Cut all wood roofing joists at the required angle, including any accessory cuts that may be necessary to ensure a snug fit to adjoining wood members and/or connecting hardware.

		D. Attach approved galvanized joist hangers using galvanized nails or screws.

		E. Install Simpson 5/8” hot-dipped galvanized plywood clips (or equal) between each joist section (at least one per section), to create a smooth surface for attaching roofing sheathing.
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  This 
Specification must be edited for each project’s special conditions.  Do not include these instructions 
in the Contract Documents). 
 
The attached Seattle Parks and Recreation (SPR) Standard Specifications represent the minimum 
acceptable standards for Mechanical (Drill) Seeding of Athletic Fields.  There are several options 
for execution of Soil Preparation operations as needed for the individual project requirements 
depending upon the existing conditions of the site, or as specified at the Park Engineer’s direction.  
The Consultant shall choose the options that best suit the project conditions and edit the 
specifications accordingly.  The following guidelines shall be followed: 
 
Grading: 
Maintaining positive drainage to a drainage structure or detention facility is required at all times.  
Grades shall be a minimum of 2%.  Areas that are intended to be regularly mowed shall not exceed 
a ratio of 5 horizontal to 1 vertical (5:1). 
 
Soil Preparation Options: 
Refer to Section 32 91 13 - Soil Preparation, for soil preparation and amendment options based on 
soil testing and/or existing conditions of native soils at the project site or as directed by the 
Engineer.  One of the soil preparation options shall be chosen and the specifications shall be edited 
accordingly to fit preparation strategy. 
 
Compaction of Soils: 
Condition 1 - Soils require full compaction to levels as described in Section 31 00 00 – Earthwork 


and Section 32 91 13 – Soil Preparation. 
Condition 2 - Soils require cultivation to lessen compaction density to acceptable levels. 
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PART 1- GENERAL 
 
1.01 Description:  Provide Mechanical (Drill) Seeded Turf Grass as shown on the drawings and 


as specified.  The work shall include the following: 
 


A. Preparation of Sub-grades, Rough Grading, Soil Preparation and Finish Grading. 
 


B. Drill (“Brillion”) Seeding of Turf Grass Seed Mix. 
 


C. Installation of Fertilizers. 
 


D. Mowing, Watering and Other Maintenance, as required. 
 
1.02 Related Sections: 
 


Section 31 00 00 – Earthwork 
Section 32 91 13 - Soil Preparation 


 
1.03 Quality Assurance:  All construction shall be in accordance with the City of Seattle Standard 


Specifications and Plans (most recent edition) and all other pertinent Seattle Parks and 
Recreation (SPR) Standard Specifications and Details.   


 
A. The Seed Mix shall be furnished in containers that show the following information: 


seed name, lot number, net weight, percentage of purity, germination, weed seed and 
inert material. 


 
B. Seed that has become wet, moldy, or otherwise damaged will not be accepted. 


 
C. Seed shall conform to the requirements of the Washington State seed law and when 


applicable the Federal Seed Act, and shall be "certified" grade or better. 
 
1.04 Submittals:  Submit seed vendor's certification for required grass seed mixture, indicating 


percentage by weight and percentages of purity, germination and weed seed for each grass 
species. 


 
1.05 Delivery, Storage and Handling:  Deliver seed and fertilizer materials in original unopened 


containers showing weight, analysis, and name of the manufacturer.  Store seed mix in such 
a manner that will prevent wetting and deterioration. 


 
1.06 Project Conditions:  Restrict traffic from lawn areas until grass is established.  Erect signs 


and fencing as required protecting newly seeded areas.  Fencing shall remain in place until 
grass is established and accepted by SPR. 


 
1.07 Warranty:  Provide a uniform stand of grass.  Re-seed areas, which fail to provide a uniform 


stand of grass with, specified materials until all affected areas are accepted by the Engineer. 
 
 
PART 2 - PRODUCTS 
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2.01 Seed Mix: 
 


A. Description:  Seed Mix shall be 100 percent Perennial Rye Grass seed.  All seed 
varieties shall be certified seed, in separate packages, to be approved prior to mixing.  
Seed shall be packed in clean, sound containers of uniform weight.  Seed shall also 
be: 
Minimum pure seed percent - 98 
Minimum germination percent - 80 
Maximum weed seed percent - 0.5 


 
2.02 Hydromulch:  Mulch shall be wood cellulose fiber from Alder, containing no growth or 


germination inhibiting substances; a soil-binding agent (tackifier) is required; mulch shall be 
dyed a suitable color to facilitate placement. 


 
2.03 Fertilizers:  Refer to Section 32 91 13 - Soli Preparation for fertilizer recommendations. 
 
 
PART 3 - EXECUTION 
 
3.01 Inspection:  Examine all finished surfaces.  Do not start seeding work until unsatisfactory 


conditions are corrected. 
 
3.02 Playfield Soil: 
 


A. See Section 31 00 00 - Earthwork, for the placement of Playfield Soil. 
 


B. Install and prepare Playfield Soil mix per Section 32 91 13 - Soil Preparation to 
eliminate uneven areas and low spots.  Maintain lines and grades as shown on the 
Drawings. 


 
C. Remove foreign materials and undesirable plants and their roots.  Do not bury 


foreign material beneath areas to be seeded.  Remove contaminated sub-soil.  Fine 
grade and compact per Section 31 00 00 - Earthwork. 


 
D. Scarify playfield soil lightly to a depth of 1/2 inch with tines spaced 3 inches apart 


maximum. 
 
3.03 Installation/Starter Fertilizer:  Incorporate starter fertilizer into the playfield soil with 


mechanical drop seeder/fertilizer at the rate of 1 pound of Nitrogen per 1,000 square feet 
(approx. 415 pounds per acre). 


 
3.04 Mechanical (Drill) Seeding: 
 


A. Grass seed mixes shall be spread at the rate of eight (8) pounds per 1,000 square feet 
(350 pounds per acre).  Apply grass seed mix using ‘Brillion’ (or, approved equal) 
drill seeding equipment.  Seed shall be drilled in 2 passes with half the seed being 
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sown at right angles to the first drilling.  Roll entire seeded area for firm even finish 
grade. 


 
B. Seeding shall not be done during windy weather (above 25 mph) or when the ground 


is overly wet (saturated) or frozen.  Contractor shall give the Owner 48 hours notice 
of seeding operations.  Seeding, fertilizing, and mulching of prepared areas shall be 
performed during the following time frames: 


 
1. Seeding shall be done from April 1 to May 31 or from September 1 to 


October 31. 
2. No seeding shall be done before or after these dates without the Engineer’s 


written approval.  Written permission to seed from June 1 to August 31 may 
be granted only if automatic irrigation is available and operational at the site.  
Permission to seed from November 1 to March 31 will only be given when 
completion of the Project is imminent and the environmental conditions are 
conducive to acceptable growth.  No seeding shall be done on weekends or 
legal holidays without written approval of the Engineer. 


3. Application of pre-germinated seed, moisture retention agents and/or 
provision for supplemental watering may be required by the Engineer should 
the Contractor schedule this portion of the Work outside the time frames 
listed in item 1 immediately above. 


4. All areas that are partially completed to grade, shall be prepared and seeded 
during the first available planting period and shall not be allowed to sit idle 
for long periods of time without receiving the erosion control specified in the 
Contract. 


5. When environmental conditions are not conducive to acceptable results from 
seeding operations, the Engineer may order the Work suspended, and it shall 
be resumed only when the desired results are likely to be obtained. 


 
3.05 Mulching:  Apply hydromulch evenly over newly seeded area at a rate of 50 pounds per 


1000 sf.  All Hydromulch shall contain tacifier. 
 
3.06 Irrigation:  Irrigate newly seeded lawn as required with the automatic irrigation system if 


available.  If automatic irrigation is not available the Contractor shall provide other means of 
irrigating the seeded areas until established and accepted by the Engineer. 


 
3.07 Maintenance and Establishment: 
 


A. Maintain seeded areas until grass is well established and exhibits a vigorous growing 
condition. 


 
B. Maintenance shall include protection, watering, weeding, maintenance fertilizing and 


at least two mowings. 
 


C. Grass clippings shall be removed from the site if directed by the Engineer. 
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3.08 Maintenance/Follow-up Fertilizer:  Approximately 30 days after seeding or after first 
mowing (whichever comes first), when turf is well established and growing vigorously, 
incorporate maintenance fertilizer into the turf with mechanical drop spreader at the rate of 
1lb of N per 1,000 square feet. 


 
3.09 Inspections: 
 


A. Inspection to determine acceptance of seeded areas will be made by the Engineer 
upon Contractor's request.  Provide notification at least ten (10) working days before 
requested inspection date by calling the SPR Inspection Request Line @ (206) 
684-7034 or by email at parksconstruction.inspection@seattle.gov.  Seeded areas 
will be accepted as meeting the requirements of Substantial Completion, provided all 
requirements including maintenance, have been complied with and grass is well 
established and exhibits a vigorous growing condition. 


 
B. Upon Physical Completion, the Owner shall assume all lawn maintenance. 


 
3.09 Cleaning:  Perform cleaning during installation of the work and upon completion of the 


work.  Remove all excess materials, soil, debris, and equipment from the site.  Repair any 
and all damage resulting from seeding operations. 


 
3.10 Warranty and Replacement:  All seeded areas must have a relatively uniform stand of turf 


grass or other seed mixes as specified with no bare spots over 6" square at the time of 
Substantial Completion.  Reseed at the original rate and fertilize at the rates as for all 
blended materials.  All areas failing to vigorously establish within 90 days after germination 
or one growing season (whichever is longest), shall be redone at the Contractor’s expense. 


 
 
 


END OF SECTION 



mailto:parksconstruction.inspection@seattle.gov
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Provide spading, burlap & basketing, and storage of existing trees, soil 


preparation, planting, and staking of same. 
 
1.02 Related Sections: 
 


Section 01 56 39 - Temporary Tree & Plant Protection 
Section 31 00 00 - Earthwork 
Section 32 91 13 - Soil Preparation 


 
1.03 Quality Assurance:  Tree spading shall be accomplished with mechanical equipment 


designed specifically for the task, operated by trained personnel. 
 
1.04 Submittals:  Prior to mobilizing for the work, submit for approval a list of equipment to be 


used including owners name and address, and personnel who will operate the equipment and 
oversee the digging, moving, and planting operation described herein. 


 
1.06 Project Conditions: 
 


A. Work notification:  Notify the Engineer at least 5 working days prior to digging of 
plant material by calling the SPR Inspection Request Line @ (206) 684-7034 or by 
email at parksconstruction.inspection@seattle.gov to make arrangements for 
inspection. 


 
B. Protect existing vegetation, utilities, paving, and other facilities from damage caused 


by digging operations. 
 


C. Do not install plant material when ambient temperatures may drop below 35oF or 


above 80oF. 
 


D. Do not install plants when wind velocity exceeds 30 MPH. 
 


E. Confine work to designated areas.  Do not disturb existing vegetation outside project 
limits and protect all trees, shrubs and ground covers within project limits not 
designated to be removed.  Do not permit vehicular traffic or materials storage under 
or around new or existing trees. 


 
 
PART 2 - PRODUCTS 
 
2.01 Plant Materials:  Trees located on the Project Site for re-use. 
 



mailto:parksconstruction.inspection@seattle.gov�
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2.02 Burlap and Basket:  Biodegradable burlap and galvanized wire tree basket sized 
appropriately.  


 
2.03 Soils:  Refer to Section 32 91 13 - Soil Preparation for information about soils. 
 
2.04 TransplantingFertilizers: 
 


A. Fertilizers shall be according to the following: 
 


1. Use (20-10-5+ minors) TURFGRO, “GROPACS” Fertilizer Packets (or, 
approved equal) with the following characteristics: 
Total Nitrogen (N)     20.0% 


(18% Urea Nitrogen)  
(2.0% Ammoniacal Nitrogen) 


Available Phosphate (P205)    10.0% 
Soluble Potash (K20)       5.0% 
Calcium (Ca)        3.0% 
Magnesium (Mg)       2.0% 
Sulfur (S)        3.0% 
Boron (B)      0.04% 
Copper (Cu)      0.20% 
Iron (Fe)        1.0% 
Manganese (Mn)     0.10% 
Zinc (Zn)      0.10% 


(Or) 
2. Use Planting Fertilizer (7-4-9) ‘Rainy Pacific NW Blend’, shall be 100% 


Organic Fertilizer as manufactured by Walt’s Organic Fertilizer Co., or 
approved equal, and shall be composed of the following: 
Total Nitrogen* (N)    7% 


(0.5% nitrate nitrogen (N)) 
(6.5% water insoluble nitrogen (N)) 


Available Phosphoric Acid (P2O5)  4% 
Soluble Potash (K2O)    9% 
Calcium     7% 
*Shall be derived from fish meal, crab meal fines, kelp meal, fish bone 
meal, and agricultural gypsum. 


 
B. Acceptable Fertilizer Sources: 


 
1. PROSOURCE ONE, 2920 - 142nd Avenue East, Suite 105, Sumner, WA 


98390, Ph. (253) 826-9100, Fax. (253) 826-9110, Contact:  Shane Riley 
(425) 327-0489 or sriley@prosourceone.com. 


2. HORIZON DISTRIBUTION, Bellevue, WA, Ph. 425-828-4554, Fax 425-
822-0419. 


3. WILCO AGRILANCE, LLC, Sumner, WA, Ph. 253-826-9100, Fax 253-826-
9110. 


4. Or, approved equal.  (Provide manufacturer’s written analysis by way of 
substitution request, for approval by the Engineer, prior to delivery). 



mailto:sriley@prosourceone.com�
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2.05 Mulching:  Arborist Wood Mulch per Section 32 93 00 - Landscape Planting, or approved 


equal). 
 
2.06 Tree Staking:  Staking shall be per SPR Standard Details (whichever applies to the type of 


trees being transplanted). 
 
 
PART 3 - EXECUTION 
 
3.01 Inspections: 
 


A. Finish grading shall be inspected and approved by the Engineer prior to planting. 
 


B. Plant material shall be inspected and approved by the Engineer prior to digging, 
upon arrival at storage location, following installation, and periodically during the 
warranty period. 


 
3.02 Spading:  Minimum diameter of tree spade to be used for this work is 42” and maximum is 


96”.  Size shall be determined by the Engineer.  Setup spading equipment to center cut 
around base of tree.  Following removal, burlap and basket with appropriately sized 
materials. 


 
3.03 Healing In:  Heal basketed trees in sufficient organic soil amendment to retain the trees in a 


plumb condition. Organic material shall be full depth from base of basket to top of basket to 
ensure consistent moisture retention.  Alternatively, provide a base of up to 12” of sand for 
stability.  


 
3.04 Transplanting Locations:  Contractor shall locate trees by staking with stakes or flags as 


indicated on the Drawings or as approved in the field.  If obstructions are encountered that 
are not shown on the drawings, do not proceed until alternate tree locations have been 
selected by Engineer. 


 
3.05 Installation: 
 


A. Excavation:  Following acceptance of the final planting location by the Engineer, 
excavate tree planting pits 1.5x the diameter of the tree basket and to a depth that 
will allow planting with the base of the tree trunk approximately 2” above 
surrounding finished grade (averaged if irregular).  Scarify sides and bottom of tree 
pit to allow positive interface of planting soil with surrounding undisturbed native 
soils. 


 
B. Placement:  Handle basketed trees mechanically with a sling or rigging, using the 


basket only to support the weight of the tree.  While the tree is still mechanically 
supported, center within the tree pit and verify that the depth of the pit is appropriate.  
Use native soil to brace the base of the basket to stabilize the tree while removing the 
rigging. 
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C. Backfilling:  Using a 50-50 mixture of native soil and planting soil as specified in 
Section 02920, amended with ½ cup of fertilizer (above), backfill a single 12” loose 
lift.  Flood the remaining exposed excavation with 6-9” of water.  Following 
percolation of the water into the initial lifts of planting soil, backfill approximately ½ 
of the remaining excavation and begin compacting by foot.  Repeat watering 
procedure, using enough to top remaining excavation.  Unwrap burlap from root 
collar and cut back to current fill limit using a sharp knife or utility blade without 
disturbing current fill.  Following percolation of water into backfill, place remaining 
soil beginning 1” below the base of the root collar and sloping to a consistent point 
1-2” below the top of the excavation cut-line. 


 
D. Mulching:  Apply 2-3” of approved chipped brush in a 4’ diameter circle centered on 


the tree base, forming a lip approximately 4-6” deep around the outer 6-9”. 
 


E. Staking:  Stake all trees immediately after transplanting. 
 


F. Pruning:  Prune as directed by the Engineer following acceptance of transplanting 
and staking operations. 


 
3.06 Maintenance and Establishment: 
 


A. Maintain planting for a period of at least 60 days after completion of transplanting 
operations or until all plants are sufficiently recovered from transplanting and in a 
healthy growing condition acceptable to the Engineer. 


 
B. Maintenance shall include cultivating, weeding, watering, pruning (only as directed), 


and application of appropriate insecticides and fungicides necessary to maintain 
plants free of insects and disease. 


 
1. Re-set settled plants to proper grade and position.  Restore planting saucer 


and adjacent material and remove dead material. 
2. Straighten, repair and adjust guy wires and stakes as required. 
3. Correct defective work as soon as possible after deficiencies become 


apparent and weather and season permit. 
4. Water trees within the first twenty-four (24) hours of initial planting, and not 


less than twice per week (including rain) until final acceptance. 
 


3.07 Physical Completion: 
 


A. Inspection to determine acceptance of trees will be made by the Engineer, upon 
Contractor's request.  Provide notification at least ten (10) working days before 
requested inspection date.  Planted areas will be accepted provided all requirements, 
including the maintenance period have been complied with and plant materials are 
alive and in a healthy, vigorous condition. 


 
B. Upon completion of maintenance period, inspections and corrections, the Engineer 


shall write a letter to the Contractor establishing the Date of Physical Completion 
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and transferring the project to the Department of Parks and Recreation maintenance 
and operations personnel. 


 
3.06 Cleaning:  Perform cleaning during installation of the work and upon completion of the 


work.  Remove from site all excess materials, soil, debris, and equipment.  Repair damage 
resulting from planting operations. 


 
3.07 Warranty: 
 


A. The Contractor shall provide a Warranty for the plant material to remain alive and be 
in a healthy, vigorous growing condition for a period of 1 year after the project’s 
Substantial Completion Date.  Inspection of plants will be made by the Engineer at 
completion of planting and at the termination of the warranty period. 


 
B. Replace, in accordance with the drawings and specifications, all plants that are dead 


or, as determined by the Engineer, are in an unhealthy or unsightly condition, and 
have lost their natural shape due to dead branches, or other causes due to the 
Contractor's negligence.  The cost of such replacement(s) is at the Contractor's 
expense.  Warrant all replacement plants for 1 year after installation, unless 
otherwise specified. 


 
C. Warranty shall not include damage or loss of trees, plants, or ground covers caused 


by fires, floods, freezing rains, lightning storms, or winds over seventy-five (75) 
MPH, winter kill caused by extreme cold and severe winter conditions not typical of 
planting area; acts of vandalism or negligence on the part of the Owner. 


 
D. Remove and immediately replace all plants, as determined by the Engineer, to be 


unsatisfactory during the initial planting installation. 
 


E. This warranty applies to existing trees that are to be removed and healed-in for later 
replanting on-site. 


 
 
 
 END OF SECTION 02952 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1- GENERAL 
 
1.01 Description:  Provide all labor, materials, and equipment to perform the following work of 


the Contract, including incidentals related to that work and coordination and support of other 
work specified elsewhere in the Contract Documents: 


 
A. Safety Monitoring & Response. 
B. Protection of Existing Features and Work in Progress. 
C. Survey for horizontal and vertical control of all work of the Contract. 
D. Grading and compaction as required achieving lines and grades on Drawings. 
E. Excavation and backfill of trenches for Utilities, including; Irrigation Systems, 


Potable Water Systems, Storm/Sub-surface Drainage Systems, Sanitary Sewer 
Systems and Electrical Conduit to lines and grades as shown on the Drawings. 


F. Grading & Compaction of sub-grade and base aggregates for Concrete, Concrete 
Masonry Unit and Asphalt Paving. 


G. Import and placement of Playfield and Planting Soils for Lawn Areas and Landscape 
Plantings. 


H. Placement and compaction of Structural Soils for Pre-cast Turf Reinforcement. 
I. Removing materials from the site which are in excess of that which is required. 
J. Coordinate Earthwork operations for Walls, Abutments, Footings, Building 


Foundations and other work associated with the project. 
 
1.02 References: 
 


A. City of Seattle Standard Plans and Specifications for Road, Bridge and Municipal 
Construction (most recent edition). 


B. City of Seattle Title:  Stormwater, Grading and Drainage Control Code (most recent 
edition) 


C. R.C.W. - Chapter 39.04.180 Public Works/Trench Excavations - Safety Systems 
Required. 


D. R.C.W. - Chapter 49.17 WISHA.  WAC 296-155 - Safety Standards for Construction 
Work. 


 
1.03 Related Sections:  Coordinate related work specified in other parts of the Project Manual, 


including but not limited to following: 
 


Section 01 56 00 - Temporary Fencing 
Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 13 - Construction Stormwater Control 
Section 02 41 13 - Selective Site Demolition 
Section 32 11 23 - Mineral Aggregates 
Section 32 14 43 - Plastic Reinforced Turf Paving 
Section 32 80 00 - Irrigation Systems 
Section 33 30 00 - Sanitary Sewerage Utilities 
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Section 33 34 00 - Storm Drainage Utilities 
 
1.04 Quality Assurance: 
 


A. The Contractor is responsible for verifying the quality of the work and shall perform 
compaction and density tests on request of the Engineer to check compliance with 
these specifications.  A copy of the test reports shall be furnished to the Engineer. 


 
B. The Engineer's Testing Agency may perform compaction and density tests to verify 


compliance with these specifications. 
 


C. The Engineer may require that an independent testing laboratory test imported 
materials at any time.  If the material is found to be non-compliant with the Contract, 
the Contractor shall bear the cost of testing, removal of all non-compliant materials 
from the Project Site, and replacement of the materials with materials meeting the 
requirements of the Contract.  If the materials tested are found to be compliant with 
the requirements of the Contract, the Owner will reimburse the Contractor for costs 
incurred by testing plus mark-ups as allowed for elsewhere in the Contract. 


 
D. It is the responsibility of the Contractor to verify the accuracy of all survey 


information provided by the Owner prior to commencing excavations or filling 
operations.  Commencement of these operations constitutes acceptance of the survey 
information as appropriate to meet the intent of the Contract. 


 
E. Submittals: 


 
1. Safety Products: 


a. Submit for the Engineer’s approval manufacturers product data for 
each worker safety product specified. 


b. Provide current calibration certificates for each piece of mechanical 
monitoring equipment to be used in the work.  Perform field testing of 
equipment for the Engineers approval prior to commencing 
excavation. 


2. Bulk Materials:  The Engineer shall approve in principle all products used in 
the execution of this section prior to their importation to the Project Site.  
Submit a particle gradation analysis in graph and table form for each product 
specified.  Approval of the Engineer of an analysis does not constitute 
approval of the actual product, which may be subject to additional testing at 
any time per paragraph 1.04.C above. 


 
1.05 Existing Conditions:  Documentation regarding existing conditions, in addition to the 


current survey supplied in the Contract Drawings, includes the following; 
 


A. Project Site Record Drawings:  Complete archival documentation of previous 
improvements made by the Owner at the project site may be reviewed during regular 
business hours at the offices of the Park Engineer, located at 800 Maynard Ave. - 
3rd Floor, Seattle WA.  Telephone 206-684-7034 to arrange review of these 
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documents.  Copy services are available for a fee, unless other arrangements are 
made. 


 
B. Geotechnical and Soils Reports:  The Owner shall provide updated geotechnical 


and/or soils reports in anticipation of this project if they are available.  Those 
reports will be attached in their entirety, for informational purposes only, 
following this Section. 


 
C. Other Available Information:  Other information regarding utilities belonging to 


jurisdictions other than the Owner may be obtained through the City of Seattle 
Department of Parks and Recreation, Seattle Public Utilities (SPU) and/or King 
County - Metro. 


 
1.06 Manufacturer’s Qualifications:  The Contractor shall cause the materials that are to be 


furnished under this section to be the product of firms that are experienced in the 
manufacture of the specified materials. 


 
 
PART 2 - PRODUCTS 
 
2.01 General: 
 


A. Prior to the importation of any materials, the Contractor shall provide the Engineer 
with a certified test lab report of the sieve analysis of each aggregate product.  The 
Engineer shall be the final determining factor in establishing compliance with sieve 
requirements.  No material shall be brought onto the job site until the initial sieve 
analysis has been approved in writing by the Engineer. 


 
B. During the course of importation of materials, the Contractor shall be responsible for 


continually checking the materials to insure that they continue to meet the 
Specifications. 


 
2.02 Safety, Monitoring, & Response Products and Equipment:  The Contractor shall provide 


barricades, safety guards, temporary fencing, signage and/or other methods to secure 
trenches, open excavations, and other unsafe conditions resulting from this construction.  
Undertake work in full compliance with all applicable regulatory requirements. 


 
2.03 Storm Drainage Backfill: 
 


A. Perforated Drain Pipe (Non-rigid PVC Pipe): 
 


1. Pipe Bedding & Backfill shall be Type 4 Mineral Aggregate (aka 1½” 
Washed Gravel).  Perforated pipe bedding shall consist of well-graded 
mineral aggregate with no fractured surfaces, meeting a particle gradation 
as follows: 


Sieve Size  Percent Passing 
1-1/2” square sieve  100 
1-1/4” square sieve  90-100 
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3/4” square sieve  0-20 
3/8” square sieve  0-2 


 
2. Pipe Bedding and backfill for solid piped drainage shall be of native soils 


occurring on-site, only if those soils meet or exceed the gradation standards 
per the City of Seattle Standard Specifications (most recent edition) and/or 
Section 32 11 23 - Mineral Aggregates., for Type 4 Mineral Aggregate (aka 
1½” Washed Gravel), or as approved by the Engineer. 


 
B. Solid Pipe/Tight Line (Non-rigid PVC or HDPE Pipe): 


 
1. Bedding in solid pipe storm drainage trenches, shall be Type 22 Mineral 


Aggregate (aka 5/8” crushed rock, bearing no naturally occurring or worn 
surfaces), meeting the following particle gradation: 


Sieve Size  Percent Passing 
5/8” square sieve  100 
1/2” square sieve  75-100 
1/4” square sieve  0-25 


 
2. Backfill for solid piped drainage shall be of native soils occurring on-site, 


only if those soils meet or exceed the gradation standards for Type 17 
Mineral Aggregate (aka Bank Run Gravel), per the City of Seattle Standard 
Specifications (most recent edition) and/or Section 32 11 23 - Mineral 
Aggregates, or as approved by the Engineer. 


 
2.04 Irrigation Trench Backfill: 
 


A. Sand for pipe bedding and backfill around all irrigation heads shall be building 
sand that meets the following sieve gradation: 
Sieve Size  Percent Passing 
No. 6 sieve  95-100 
No. 8 sieve  85-95 
No. 50 sieve  15-30 
No. 200 sieve  0-2 


 
B. Suitable backfill material for use around all pipes and equipment as shown on the 


drawings shall be native topsoil with no rocks or other debris more than 1/2 inch 
diameter or common “Builders” sand.  Provide proper screening of materials prior 
to backfilling. 


 
C. Irrigation trench backfill shall comply with Section 32 80 00 - Irrigation Systems. 


 
2.05 Electrical Conduit Backfill: 
 


A. Sand for pipe bedding and backfill around all irrigation heads shall be building 
sand that meets the following sieve gradation: 
Sieve Size  Percent Passing 
No. 6 sieve  95-100 
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No. 8 sieve  85-95 
No. 50 sieve  15-30 
No. 200 sieve  0-2 


 
B. Suitable backfill material for use around all conduit, hand holes and equipment as 


shown on the drawings, shall be native topsoil with no rocks or other debris more 
than 1/2 inch diameter or Pea Gravel or “Builders” Sand.  Provide proper screening 
of materials prior to backfilling. 


 
C. Electrical conduit trench backfill shall comply with Section 26 00 00 - Electrical. 


 
2.06 Pavement Base Aggregate:  For use as imported base course for Concrete, Asphalt, and 


Concrete Masonry Unit Paving; 
 


A. Shall be Type 1 Mineral Aggregate (5/8" minus crushed rock), bearing no 
naturally occurring or worn surfaces, per City of Seattle Standard Specifications 
(most recent edition) and/or Section 32 11 23 - Mineral Aggregates.  Gradation of 
the base course shall be: 


Sieve Size  Percent Passing 
5/8” square sieve  100 
1/4" square sieve  55 - 75 


No. 40 sieve  8 - 24 
No. 200 sieve wet  10.0 maximum wet 


 
2.07 Selected Backfill (Common Fill):  Where on-site soils prove to be insufficient in quantity 


or quality to achieve design sub-grades and compaction levels, imported fills may be 
accepted upon approval of the Engineer.  Selected Backfill (Common Fill) shall be Type 
17 (Bank Run Gravel), available from a recognized commercial source meeting the 
following sieve gradation, per the City of Seattle Standard Specifications (most recent 
edition) and/or Section 32 11 23 - Mineral Aggregates. 


Sieve Size  Percent Passing 
3” square sieve  95 - 100 


1/4” square sieve  25 - 75 
No. 200 sieve wet  0 - 5 


 
A. Organic content shall be no greater than 8% dry weight. 


 
B. Variations to this particle gradation may be considered dependant on the 


application. 
 


C. Submit to the Engineer a written request to import Selected Backfill (Common 
Fill) including the total volume of import anticipated (or range) and the source 
including name, address, and phone number of supplier, and geographic source of 
the material proposed to be imported. 


 
2.08 Utility Pipe Tracer Tape:  Shall be detectable below ground surface and color coded, with 


utility name printed on the tape.  Conductive Warning Tape is required over all water, 
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sewer, drainage, irrigation pipe and electrical conduit.  Tape shall be manufacturer's standard 
permanent, bright-colored, continuous printed plastic tape, aluminum backed, intended for 
direct-burial service.  Tape shall be not less than 3" wide x 4 mils thick. 


Tape Schedule: Piping   Color  


 Sanitary Sewer Green  Caution - Sanitary Sewer 


Wording 


 Storm Drain  Green  Caution - Storm Drain 
 Irrigation Systems Blue  Caution - Irrigation 
 Domestic Water Blue  Caution - Water 
 Electrical Conduit Red  Caution - Electrical 


 
 
PART 3- EXECUTION 
 
3.01 Safety Monitoring & Response:  In addition to all current State and Local Safety 


Requirements; 
 


A. Maintain conformance to the Contractors Health and Safety Plan. 
 


B. When working in the presence of landfill materials (exposed refuse), the Contractor 
shall conform to all appropriate WAC codes and practices. 


 
3.02 Protection of Existing Facilities: 
 


A. Refer to Division 1 Specifications, for information pertinent to the protection of all 
existing facilities. 


 
B. It is understood that there will be interfering utilities, service laterals and other 


underground pipes, drains or structures encountered that are not shown, or areas 
shown incorrectly on the plans, or have not been previously discovered in the field.  
Contractor agrees this is a normal and usual occurrence in the construction of 
underground improvements.  Furthermore, Contractor understands and agrees that 
work in some cases must be done in close proximity to said utilities and underground 
pipes, drains and structures not shown or shown incorrectly on the plans, which may 
require a change in operations and may cause sloughing of the trench, additional 
traffic control, additional pavement and backfill costs and time.  The Contractor 
agrees that these occurrences are usual and ordinary, and are reflected in the bid and 
plan of operation. 


C. Contractor agrees to provide for these conflicts and interferences and agrees to 
provide for a reasonable amount of time for design changes and/or utility relocations 
due to said interferences. 


D. Repair and or replacement of damaged facilities to the Engineer’s satisfaction will be 
accomplished at the Contractor's expense. 
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3.03 Protection of Work In Progress:  It is the responsibility of the Contractor to protect all work 
in progress from damage due to extremes of cold, moisture, or drying, or mechanical 
damage from equipment traffic or foot traffic.  Alert the Engineer to the presence or 
likelihood of conditions that may adversely affect the quality of the work, the physical 
structure of soils, or transport of site soils off-site. 


 
A. Do not work frozen soils. 


 
B. Protect soils from excessive moisture.  During periods of prolonged precipitation, 


take aggressive steps to avoid over-saturation, erosion, or homogenization of soils by 
covering with protective plastic sheeting, collection and controlled dewatering, 
detention for sediment removal, and allowing excessively wetted soils to remain 
fallow until approved by the Engineer as appropriate for continued work.  It shall be 
the Contractor’s sole responsibility for soils that are contaminated by the weather 
and/or by his/her construction activities. 


 
C. Apply supplemental moisture to overly dry soils. 


 
D. Do not operate heavy equipment near excavations where trench wall or cut-slope 


failure may result. 
 
3.04 Earthwork - General: 
 


A. Removal of materials beyond indicated sub-grade elevations or dimensions without 
specific direction of the Engineer is not authorized.  Unauthorized excavation, as 
well as remedial work directed by the Engineer, shall be at the Contractor's expense. 


 
B. Stability of excavations: 


 
1. Sides of excavations to be vertical as shown on the Drawings. Maintain sides 


of excavations in a clean and safe condition until completion of back filling. 
2. Shoring and bracing are required at excavations deeper than 4 feet below 


adjacent existing grade.  All shoring and bracing shall conform to the 
requirements of the Seattle Standard Specifications (most recent edition) and 
requirements of the Washington Industrial Safety and Health Act. 


 
C. Dewatering:  Prevent surface and subsurface water from flowing into excavations 


and from flooding project site.  Establish and maintain temporary drainage ditches 
and other diversions outside excavation limits to convey rain water and water 
removed from excavations to collecting or run-off areas.  If required, line ditches and 
sumps with coarse-grained material that acts as a filter.  Do not use trench 
excavations as temporary drainage ditches.  All dewatering shall conform to the 
requirements of the City of Seattle Standard Specifications (most recent edition) and 
Title 22.802 of the City of Seattle Stormwater, Grading, and Drainage Control Code 
(most recent edition). 
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D. Material Storage:  Stockpile satisfactory excavated materials where directed, until 
required for backfill or fill.  Place, grade, and shape all stockpiles for proper 
drainage. 


 
E. Locate and retain soil materials away from edge of excavations and drip lines of 


trees to remain. 
 


F. Dispose of excess soil material and waste materials as herein specified. 
 
3.05 Grading: 
 


A. Uniformly grade areas within limits of grading under this section, including adjacent 
transition areas.  Smooth finished surface within specified areas.  Smooth finished 
surface within specified tolerances, compact with uniform levels or slopes between 
points where elevations are shown, or between such points and existing grades.  
Finish surfaces free from irregular surface changes. 


 
B. Landscape planting, lawns, and other landscape repair areas finish grade to be minus 


1/2 inch from adjacent paving surfaces with smooth transition to adjacent grades. 
 
3.06 Excavation: 
 


A. Layout:  All work shall be surveyed and staked by the Contractor as required to 
complete earthwork.  Maintain all benchmarks, control monuments and stakes, 
whether newly established or previously existing.  Protect from damage and 
dislocation.  If necessary to disturb existing benchmarks, re-establish in a safe place.  
Notify Engineer a minimum of 3 days prior to excavation of work areas.  Engineer 
shall inspect staking and layout of work. 


 
B. Excavation for Trenches: Provide neat trenches to the depth, slope (where 


appropriate) and width as indicated in the Contract Drawings.  Allow for import of 
surfacing materials and bedding.  Provide clean, smooth trench walls and trench 
floors. 


3.07 Excavation Safety Systems:  Provide all trench excavation in excess of 4 feet in depth with a 
safety system conforming to the referenced requirements. 


 
3.08 Compaction: 
 


A. General:  Control soil compaction during construction providing minimum 
percentage of density specified for area classification.  Do not allow equipment 
traffic to overly compact areas beyond specified percentages.  Remediate over-
compaction as directed by the Engineer including ripping, re-grading and re-
compaction or over-excavation and in-kind replacement per plan. 


 
A. Percentage of Maximum Density Requirements:  Compact soil to not less than the 


following percentages for maximum density for soils which exhibit a well-defined 
moisture density relationship (cohesive soils) determined in accordance with ASTM 
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D698; and not less than the following percentages of relative density; determined in 
accordance with ASTM 4253, for soils which will not exhibit a well defined 
moisture density relationship (cohesionless soils). 


 
1. Backfill: 


a. Solid Piped Drainage Bedding under pipe- 95% 
b. Solid Piped Drainage Bedding over pipe - 75% 
c. Solid Piped Drainage Backfill - 95% 
d. Perforated Piped Drainage Bedding and Top Lift, water settle, 75%. 
e. Irrigation Pipe Bedding below pipe - 95% 
f. Irrigation Pipe Bedding over pipe - hand tamp to 75% 
g. Irrigation Pipe Backfill - 85% 
h. Over excavation Backfill of Existing Sub-grade to remain - 95% 


2. Sub-grades: 
a. Sub-grade soils in lawn areas (outside Playfield) - 75% 
b. Sub-grade soils on Playfield - 90% 
c. Base Sand on Playfield - 95% 
d. Sub-grade soils in landscape planting areas - 70% 
e. Import aggregate base material in paving areas - 95%. 


3. Surface Fills: 
a. Playfield Soils - 85% 
b. Planting Soils - 70% 
c. Structural Soils - 95% 
d. Fills on slopes exceeding 3:1, to prevent erosion – shall be 


determined on a project by project basis based on recommendations 
by the Engineer and the Geo-technical Engineer of Record for the 
project. 


 
C. Moisture Control: 


 
1. Where sub-grade or lift of soil material must be moisture conditioned before 


compaction, uniformly apply water to surface of sub-grade, or layer of soil 
material, to prevent free water appearing on surface during or subsequent to 
compaction operations. 


2. Before compaction, moisten or aerate each layer as necessary to provide 
optimum content.  Compact each layer to required percentages of maximum 
dry density or relative dry density for each area classification. 


3. Do not perform compaction operations on excessively wetted soils. 
 
3.09 Trench Backfill: 
 


A. Place fill materials in specified lifts to required sub-grade elevations, for each area 
classification as described in this Section. 


 
B. Backfill excavations as promptly as work permits, but not until completion of the 


following: 
 


1. Inspection, testing, approval, and recording locations of underground utilities. 
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2. Removal of shoring and bracing, and back filling of voids with satisfactory 
materials. 


3. Removal of trash and debris. 
 


C. Placement and Compaction:  Place backfill and fill materials in layers of 2’ 
maximum loose depth for material compacted by heavy compaction equipment and 
1’ maximum loose depth for material compacted by hand operated tampers.  All 
compaction shall be by mechanical methods.  Water settling may be used for 
Perforated Piped Drainage aggregates only.  Do not place backfill for fill material on 
surfaces that are overly wet or dry, frozen, or graded inconsistently. 


 
D. Perforated Piped Drainline Trench Backfill: 


 
1. Provide a single, consistent 4” lift of Perforated Piped Drainage Bedding. 
2. Coordinate installation of piping per the requirements of Section 33 34 00 - 


Storm Drainage Utilities. 
3. Upon Engineers approval of installation of Perforated Piped Drainage, 


backfill with Perforated Piped Drainage bedding to within 12” of the design 
sub-grade. 


4. Place a uniform 6” settled lift of Perforated Piped Drainage Middle Lift 
Aggregate. 


5. Complete installation with 6” settled lift of Perforated Piped Drainage Top 
Lift Aggregate to design sub-grade. 


6. Where design depths of pipe do not accommodate the installation of the 
three specified products as described, delete the installation of middle lift 
aggregate following identification of the limit of the area to be modified 
and the approval of the Engineer. 


 
E. Solid Piped Drainline Trench Backfill: 


 
1. Provide a single, consistent 4” compacted lift of Solid Piped Drainline 


Trench Bedding. 
2. Coordinate the installation of Solid Piped Drainlines per the requirements 


of Section 33 34 00 - Storm Drainage Utilities. 
3. Upon approval of the Engineer of installation of Solid Piped Drainlines, 


install an additional single lift of Solid Piped Drainage Bedding in a 
thickness allowing a minimum 4” compacted cover over crown of Solid 
Pipe. 


4. Complete installation with specified native soils or approved Common Fill 
compacted to design sub-grade. 


 
3.10 Pavement Base Backfill: 
 


A. Provide a minimum 6” compacted lift of specified Pavement Base Aggregate true 
to the elevations either described or implied in the Contract Drawings or as 
required to match adjacent existing pavements or landscapes, and a minimum of 
4” beyond the horizontal layout lines of pavement or as indicated on the Contract 
Drawings. 
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B. Pavement Bases shall be graded such that upon approval of compaction, the 


surface of the Base is at the correct elevation to receive pavement to design 
finished grade. 


 
3.11 Backfill of Over-excavations:  Backfill over-excavations with approved excess native soils 


or approved Common Fill true to the design elevations per the Contract Drawings unless 
otherwise directed.  Install and compact to specified rates in lifts not exceeding 8” of loose 
material. 


 
3.12 Structural Soil Base for Reinforced Turf:  For all areas scheduled to receive Reinforced 


Turf Paving;  
 


A. Sub-grade Preparation: On a rough native soil grade prepared to the design depth, 
establish a uniformly sloping sub-grade of a minimum 2 ” lift of Type 17 Mineral 
Aggregate composed of Bank Run Gravel, compacted to 95% maximum dry 
density.  Install geo-textile continuously over the compacted sub-base. 


 
B. Following the Engineer’s inspection and approval of the prepared sub-grade and 


geo-textile placement, begin placement of the 1:1 blend of the Type 2 Structural 
Aggregate & the 50/50 Sand/Organic Amendment Mix to ½ of the design cross 
section depth (minimum 4” depth).  Place Structural Aggregate & Sand/Organic 
blend loosely and uniformly over the area to be covered.  Water-settle and/or roll 
as necessary to achieve the specified compaction level and desired grades.  After 
approval of this lift, continue with the installation of the upper ½ of the design 
cross-section with the same blend prior to final compaction.  Prepare the grades 
for installation of the reinforced turf grid products by water settling, raking and 
rolling to a minimum 90% dry density, as required and specified. 


 
B. Install the Reinforced Turf Paving Grid (as specified above) per manufacturer’s 


specifications and recommendations.   Fill all voids in the Grid with the 50/50 
Sand/Organic Amendment Mix, making sure all voids are filled and compacted 
flush with the top of the grid.   


 
D. Prepare for and install Hydroseeding or Sodding per Sections 32 92 19.16 or 32 92 


23. 
 
3.13 Disposal of Excess and Waste Materials:  Remove from the Owner's property, all waste 


materials, including unacceptable excavated material, trash and debris, and dispose of it off 
site in a legal and timely manner.  Provide dump receipts from an approved dumpsite if 
directed. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  This 
Specification must be edited for each project’s special conditions.  Do not include these instructions 
in the Contract Documents). 
 
The attached Seattle Parks and Recreation (SPR) Standard Specifications represent the minimum 
acceptable standards for Hydroseeding of Irrigated and Mowed Lawn areas, Non-mowed “Eco-
Turf” areas, Erosion Control areas or Wildflower/Meadow areas.  There are several options for 
execution of Soil Preparation and Hydroseeding operations as needed for the individual project 
requirements depending upon the existing conditions of the site, or as specified at the Park 
Engineer’s direction.  The Consultant shall choose the options that best suit the project conditions 
and edit the specifications accordingly.  The following guidelines shall be followed: 
 
Grading: 
Maintaining positive drainage to a drainage structure or detention facility is required at all times.  
Grades shall be a minimum of 2%.  Areas that are intended to be regularly mowed shall not exceed 
a ratio of 5 horizontal to 1 vertical (5:1).  Any area that is not intended to be mowed on a regular 
basis (Erosion Control or Meadow Areas) shall be graded between 5:1 and 3:1 depending on site 
conditions.  Any areas exceeding 3:1 shall be protected with erosion control fabric or other methods 
as specified by the Engineer.  Areas over 3:1 shall be planted as shrub bed areas or as shown on the 
drawings.  No area shall exceed a grade of 2:1 without the construction of a wall or rockery with 
adequate footings and drainage. 
 
Soil Preparation Options: 
Refer to Section 32 91 13 - Soil Preparation, for soil preparation and amendment options based on 
soil testing and/or existing conditions of native soils at the project site or as directed by the Engineer.  
One of the soil preparation options shall be chosen and the specifications shall be edited accordingly 
to fit preparation strategy. 
 
Compaction of soils: 
Condition 1 - Soils require full compaction to levels as described in Section 31 00 00 – Earthwork 


and Section 32 91 13 – Soil Preparation. 
Condition 2 - Soils require cultivation to lessen compaction density to acceptable levels. 







Project Name 
8/22/11 


SECTION 32 92 19.16   PAGE 2 
HYDROSEEDING 


PART 1 - GENERAL 
 
1.01 Description:  Furnish all materials, equipment, and labor necessary for Hydroseeding of 


Lawns, “Eco-turf”, Erosion Control, Meadow and Wildflower areas.  Provide seeded areas 
as shown on the contract drawings and as specified herein. 


 
A. The work includes the following: 


 
1. Preparation of the Sub-soil. 
2. Soil Preparation; including the placing of specified topsoils and/or soil 


amendments. 
3. Liming and Fertilizing. 
4. Seed Mixes for Various Applications. 
5. Maintenance and Establishment. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 91 13 - Soil Preparation 


 
1.03 References: 
 


A. All construction shall be in accordance with the City of Seattle Standard Plans and 
Specifications (most recent edition). 


 
B. The Seattle Parks & Recreation (SPR) Standard Specifications and Details. 


 
1.03 Quality Assurance:  The seed shall be furnished in containers that show the following 


information: seed name, lot number, net weight, percentage of purity, germination, weed 
seed and inert material.  Seed that has become wet, moldy, or otherwise damaged will not be 
accepted.  Seed shall conform to the requirements of the Washington State seed law and 
when applicable the Federal Seed Act, and shall be "certified" grade or better. 


 
1.04 Submittals:  Submit seed vendor's certification for required grass seed mixture, indicating 


percentage by weight and percentages of purity, germination and weed seed for each grass 
species. 


 
1.05 Delivery, Storage and Handling:  Deliver seed and fertilizer materials in original unopened 


containers showing weight, analysis, and name of manufacturer.  Store the seed in such a 
manner that will prevent the wetting and deterioration of the seed. 


 
1.06 Field Quality Control: 
 


A. Grading Inspection: 
 


1. Rough grading or sub-grades shall be inspected and approved by the 
Engineer prior to placing playfield soil. 







Project Name 
8/22/11 


SECTION 32 92 19.16   PAGE 3 
HYDROSEEDING 


2. Finish grading, soil placement and preparation shall be inspected and 
approved by the Engineer prior to hydroseed application. 


 
B. Other Inspections:  The Contractor shall request a provisional inspection by the 


Engineer upon completion of the work.  Call the SPR Inspection Request Line @ 
(206) 684-7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspections.  Upon Substantial Completion and completion of the 
punch list items, the Engineer will make provisional acceptance in writing. 


 
PART 2 - PRODUCTS 
 
2.01 Soil Preparation shall be installed per the requirements of Section 32 91 13 - Soil 


Preparation and shall include the following: 
 


A. Imported Playfield Soil for all Mowed Lawn areas. 
 


B. (Optional) Composted Organic Amendment incorporated into existing site Native 
Soils. 


 
C. Dolomite Lime shall be applied to all soil preparation options for all seeded areas 


with mixes specified as follows. 
 
OPTIONAL SEED MIXES:  Seed must be one or more of the following mixes as noted on the 


plan.  Edit the following: 
 
2.02 Grass Seed Mix for Irrigated/Mowed Lawn areas: 
 


A. The Grass Seed Mix shall be composed of the following, by weight: 
50% Turf-type Perennial Ryegrasses 
25% Creeping Red Fescue 
25% Chewings Fescue 


 
B. The Grass Seed Mix shall also meet or exceed the following: 


Minimum pure seed percent - 98% 
Minimum germination percent - 90% 
Maximum weed seed percent - 0.5% 


 
C. All Seed shall be packed in clean, sound containers of uniform weight. 


 
2.03 Erosion Control Seed Mix for Ecology Areas. 
 


A. The recommended Seed Mix for Erosion Control (and/or Lawn Areas not intended 
to be automatically irrigated) shall be composed of the following, by weight: 
50% Turf-type Perennial Ryegrass 
20% Creeping Red Fescue 
20% Chewings Fescue 
10% Hard Fescue 


 



mailto:parksconstruction.inspection@seattle.gov
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B. The seed shall meet or exceed the following: 
Minimum pure seed percent   -   98% 
Minimum germination percent   -   90% 
Maximum weed seed percent   -   0.5% 


 
C. The seed mix shall be packed in clean, sound containers that are of uniform weight. 


 
2.04 Seed Mixes for Ecology or Non-irrigated Turf Areas: 
 


A. Description:  Seed Mixes for Meadow Areas are meant to be used for low 
maintenance, low water use areas where only periodic irrigation and mowing are 
intended.  The mix shall be composed of the following seed types by weight: 


 
1. “ECO-TURF” Lawn Seed Mix: 


Elf Perennial Rye    80% 
Wildflower and Flower Seed Mix; 
(English Daisy, Alyssum, Yarrow,  
Baby Blue Eyes, and Strawberry Clover) 20% 
This mix is designed as an environmental alternative for traditional lawn 
grasses and is a low maintenance mixture of dwarf grass and wildflowers 
that require less water, fertilizer and mowing.  It so recommended that 
mowing is done at a height of 4-6” with no cutting of more than 1” per 
mowing from wildflowers and flowers.  When this mix is well established, 
do not water or mow more than once or twice a month. 


OR, one of the following optional mixes, depending upon the site conditions and situation or as 
directed by the Engineer: 


2. SUNMARK SEEDS XERISCAPE ECOLAWN Seed Mix: 
Stonehedge Hard Fescue  40% 
Covar Sheep Fescue   15% 
Purple Prairie Clover   15% 
Dwarf Bachelor Buttons  12% 
Sandberg Bluegrass   6% 
Baby Blue Eyes   5% 
White Clover    2% 
Dwarf White Allyssum  2% 
Scarlet Globmallow   2% 
Dwarf White Yarrow   1% 


3. SUNMARK SEEDS ECOLOGY Seed Mixture 
Delaware Dwarf Perennial Ryegrass 45% 
Nordic Hard Fescue    30% 
Strawberry Clover    8% 
Dutch White Clover    5% 
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Baby Blue Eyes    5% 
Dwarf White Alyssum   3% 
Dwarf English Daisy    2% 
White Yarrow     2% 


4. PROTIME 705 PDX ECOLOGY Seed Mixture 
PR8820 Perennial Ryegrass    60% 
Eureka Hard Fescue     15% 
Wildflower and Flower Seed Mix; 
Dwarf Yarrow, Dutch White Clover, 
Salina Strawberry Clover, and Sweet Alyssum 25% 
This mix is designed to form a year round green cover, with little or no 
irrigation required.  Starter fertilizer is recommended but additional 
fertilization is usually not required.  Mowing is optional.  Seeding rate is 
1.5 to 2 lbs. per 1000square feet, depending upon slope. 


5. PROTIME 706 FRAGRANT HERBAL Lawn Seed Mix 
PR8820 Perennial Ryegrass    55% 
Eureka Hard Fescue     25% 
Wildflower and Flower Seed Mix; 
Dwarf Yarrow, Salina Strawberry Clover, 
Sweet Alyssum, and Roman Chamomile  20% 
This mix as designed for use in the casual lawn or transitional area.  
Chamomile replaces flowers in this mix.  Starter fertilizer is recommended 
but additional fertilization is usually not required.  Seeding rate is 1 lb. per 
800 square feet. 


6. PROTIME 755 FLEUR de LAWN Flowering Lawn Seed Mix 
PR8820 Perennial Ryegrass     80% 
Wildflower and Flower Seed Mix; 
Dwarf Yarrow, Salina Strawberry Clover, 
Baby Blue Eyes, Sweet Alyssum, and English Daisy  20% 
This mix is designed for use in the casual lawn or transitional area.  Starter 
fertilizer is recommended but additional fertilization is usually not 
required.  Seeding rate is 1 lb. per 1000 square feet. 
Mixes shall be applied in accordance with manufacturer’s written 
directions which shall be submitted for the Engineer’s approval, a 
minimum of 2 Working Days prior to application of seed mix.  Written 
directions shall include the rate of application and the incorporation of 
specific species of grass seed components when appropriate, to achieve 
adequate erosion control protection while maximizing flower display and 
regeneration. 


 
2.05 Wildflower Seed Mix for Meadow Areas. 
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A. Wildflower Seed Mix for Meadow Areas shall be composed of the following seed 
types (or approved equal), by weight: 
Turf Type Perennial Rye (3 types)  45% 
Chewings Fescue     25% 
Hard Fescue     15% 
Wildflowers     15% 


 
B. Mixes shall be applied in accordance with manufacturers written directions which 


shall be submitted for Engineers approval, a minimum of 2 Working Days prior to 
application.  Written directions shall include rate of application and the incorporation 
of specific species of grass seed components when appropriate to achieve adequate 
erosion control protection while maximizing flower display and regeneration. 


 
C. Wildflower seed mix shall have a minimum of 20 wildflower species and shall not 


contain more than 10% (by weight) of any single species.  No noxious weeds will be 
permitted.  The seed mix shall be no less than 98% pure and shall have a minimum 
germination rate of 90%.  Recommended sources of wildflower mixes are: 


 
2.06 Fertilizers: 
 


A. For Initial fertilization of all Hydroseeded areas use: 
 


1. Lawn Starter Fertilizer:  (10-20-20), or, approved equal. 
Total Nitrogen* (N)     10.0% 


(10.0% Ammoniacal Nitrogen) 
Available Phosphate (P205)    20.0% 
Soluble Potash (K20)     20.0% 
Sulfur (S)        7.0% 
*Shall be derived from Ammonium Sulfate, Potassium Chloride, and 
Monoammonium Phosphate. 


(Or) 
1. Lawn Starter Fertilizer (7-7-2) ‘Starter Feed’, or approved equal. 


Fertilizer shall be 100% Organic Fertilizer, as manufactured by Walt’s 
Organic Fertilizer Co. 


 
B. For Follow-up fertilization of all Hydroseeded areas use: 


 
1. Lawn Maintenance Fertilizer:  (16-16-16), or approved equal. 


Total Nitrogen* (N)     16.0% 
(8.5% Ammoniacal Nitrogen) 
(7.5% Urea Nitrogen) 


Available Phosphate (P205)    16.0% 
Soluble Potash (K20)     16.0% 
Sulfur (S)        7.6% 
*Shall be derived from Ammonium Sulfate, Potassium Chloride, 
Monoammonium Phosphate, and Urea. 


(Or) 
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1. Lawn Maintenance Fertilizer (9-3-5) ‘Regular Feed’, shall be 100% 
Organic Fertilizer as manufactured by Walt’s Organic Fertilizer Co., or 
approved equal. 


 
2.07 Optional Supplemental Mycorrhizal Amendment (3-3-4) ‘EndoROOTS’, shall be 100% 


Organic as manufactured by roots, Inc, or approved equal.  Apply per the manufacturer’s 
directions. 


 
2.08 Hydromulch:  Mulch shall be wood cellulose fiber from clean wood chips, containing no 


growth or germination inhibiting substances; a soil-binding agent (tackifier) is required.  
Hydromulch shall be dyed a suitable color to facilitate placement. 


 
2.09 Soil Binding Agent:  Soil binding agent shall consist of non-toxic, biodegradable materials 


that are environmentally safe such as MG 250F, Guar Gum Powder, or approved equal. 
 
 
PART 3 - EXECUTION 
 
3.01 Soil Preparation:  All soil preparation operations, compaction and clean up of debris shall be 


done prior to seeding per Section 32 91 13 - Soil Preparation. 
 
3.02 Cultivation:  Cultivation shall be executed in conjunction with the requirements of Section 


32 91 13.  Cultivation may be done by farm disc, harrow or other suitable equipment 
approved by the Engineer.  Prior to cultivation apply dolomite limestone at the rate of 50 
lbs. per 1,000 square feet and cultivate to a depth of 4 inches (if required by soil test or as 
directed by the Engineer). 


 
3.03 Soil Placement:  Soil placement shall be executed in conjunction with the requirements of 


Section. 32 91 13.  When specified, amendments or prepared soils shall be evenly spread in 
the locations and to the depths shown on the Plans.  After soil has been spread, all large 
clods, rocks and debris greater than 1" in any dimension, shall be removed.  Soil shall not be 
placed when the ground is frozen, wet or in a condition detrimental to the work. 


 
3.04 Compaction: 
 


A. Compact with sheep’s foot roller, cleated crawler tractor, vibratory roller, or 
equipment approved by the Engineer.  Equipment must produce 150-300 pounds per 
square inch of ground pressure. 


 
B. Compaction shall produce a uniform rough textured surface free of tire ruts, 


depressions and low spots, and be ready for seeding and mulching.  A minimum of 
four passes is required. After compaction, finish grade shall be flush with the top of 
curbs, catch basins and other structures. 


 
3.05 Irrigation:  If required by the Engineer, water shall be provided to condition the soil for 


compaction or to provide dust control.  Water shall be furnished and applied by contractor 
from on site supply or by watering truck if necessary. 
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3.06 Hydroseeding: 
 


A. Seed, Lawn Starter Fertilizer and Hydromulch shall be applied in slurry in one 
operation with approved hydraulic equipment.  Apply materials at the following 
rates: 


 
1. Seed Mix: 


a. 8lbs. per 1,000 square feet for Irrigated/Mowed Lawn areas. 
b. 5lbs. per 1000s.f. for Eco-turf, Erosion Control or 
Wildflower/Meadow areas. 


2. Lawn Starter Fertilizer:  1lb. of N per 1,000 square feet of blended materials. 
3. Hydromulch, at 50lbs. per 1,000 square feet. 
4. Soil Binding Agent, at 1lb. per 1,000 square feet. 


 
B. Seeding shall not be done during windy weather (above 25 mph) or when the ground 


is overly wet (saturated) or frozen.  Contractor shall give the Owner 48 hours notice 
of seeding operations.  Seeding, fertilizing, and mulching of prepared areas shall be 
performed during the following time frames: 


 
1. Hydroseeding shall be done from April 1 to May 31 or from September 1 to 


October 31. 
2. No hydroseeding shall be done before or after these dates without the 


Engineer’s written approval.  Written permission to seed from June 1 to 
August 31 may be granted only if automatic irrigation is available and 
operational at the site.  Permission to seed from November 1 to March 31 will 
only be given when completion of the Project is imminent and the 
environmental conditions are conducive to acceptable growth.  No seeding 
shall be done on weekends or legal holidays without written approval of the 
Engineer. 


3. Application of pre-germinated seed, moisture retention agents and/or 
provision for supplemental watering may be required by the Engineer should 
the Contractor schedule this portion of the Work outside the time frames 
listed in item 1 immediately above. 


4. All areas that are partially completed to grade, shall be prepared and seeded 
during the first available planting period and shall not be allowed to sit idle 
for long periods of time without receiving the erosion control specified in the 
Contract. 


5. When environmental conditions are not conducive to acceptable results from 
seeding operations, the Engineer may order the Work suspended, and it shall 
be resumed only when the desired results are likely to be obtained. 


 
C. Equipment shall use water as the carrying agent utilizing a continuous built-in 


agitation system.  Equipment with a gear pump is not acceptable. 
 


D. Pump a continuous, non-fluctuating supply of homogenous slurry to provide a 
uniform distribution of material over designated areas. 
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3.07 Maintenance and Establishment: 
 


A. Maintain all Hydroseeded areas until seed mix is well established and exhibits a 
vigorous growing condition. 


 
B. Maintenance shall include protection, watering, fertilizing, weeding and a minimum 


of two mowing cycles. 
 


C. After the first mowing, turf shall be fertilized with specified Lawn Maintenance 
Fertilizer for lawns and athletic fields, at the rate of 1lb. of N per 1,000 square feet of 
blended materials. 


 
D. All weeds and grass clippings shall be removed from the site if requested by the 


Engineer. 
 
3.08 Substantial/Physical Completion: 
 


A. Inspection to determine Substantial Completion of seeded areas will be made by the 
Engineer upon the Contractor's request.  Provide notification at least five (5) working 
days before requested inspection date. 


 
1. Hydroseeded areas shall be accepted provided all requirements, including 


maintenance, have been complied with and grass is well established and 
exhibits a vigorous growing condition. 


2. Areas failing to show a uniform stand of grass shall be reseeded at the 
Contractor’s expense. 


 
B. Upon Physical Completion, the Owner will assume lawn maintenance. 


 
3.09 Clean Up:  Perform cleaning during installation of the work and upon completion of the 


work.  Remove from the site all excess materials, soil, debris, and equipment.  Repair the 
damage resulting from seeding operations. 


 
3.10 Warranty and Replacement:  All seeded areas must have a relatively uniform stand of turf 


grass or other seed mixes as specified with no bare spots over 6" square at the time of 
Substantial Completion.  Reseed at the original rate and fertilize at the rates as for all 
blended materials.  All areas failing to vigorously establish within 90 days after germination 
or one growing season (whichever is longest), shall be redone at the Contractor’s expense. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  The Work shall include the preparation of metal surfaces and the application of 
finishes as specified.  Applications shall include but not be limited to the painting of metal 
handrails and guardrails, chain link and ornamental fencing and backstops, pavement stripping 
and other applications as needed.  A finish schedule shall be submitted to the Engineer before any 
work may commence.  Protect all existing work from damage and perform complete cleanup of 
residue of the operations of this Section.  
 
1.02 Related Sections: 
 


Section 05 52 00 - Handrails & Guardrails 
Section 13 34 19 - Pre-engineered Metal Structures 
Section 32 31 13 - Chain link Fencing & Gates 
Section 32 31 13.33 - Chain link Backstops & Gates 


 
1.03 Reference Standards: 
 


A. Conform to requirements of the following Reference Standards or as modified and 
supplemented herein: 


 
1. International Building Code (IBC)  
2. City of Seattle Building Codes and Regulations (SBC) 
3. ANSI/ASTM D16 - Definitions of Terms in Relation to Paint, Varnish, 


Lacquer, and Related Products. 
4. Master Painters Institute Architectural Painting Specification Manual (MPI) 
5. Structural Steel Painting Council, Surface Preparations Specifications (SSPC) 
6. The City of Seattle Standard Specifications for Road, Bridge and Municipal 


Construction (most recent edition). 
 
1.04 Quality Assurance: 
 


A. Product Manufacturer:  Company specializing in manufacturing quality paints and 
finish products with five years experience. 


 
B. Applicator:  Shall be a company specializing in commercial painting and finishing 


with five years of documented experience. 
 
1.05 Definitions:  Refer to and conform to ANSI/ASTM D16 for interpretation of terms used in 


this Section. 
 
1.06 Submittals: 
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A. Documentation:  Prior to preparation, delivery of product, or shop application, 
submit complete documentation of materials to be used including manufacturers 
commercial literature and MSDS.  Provide color charts or samples of available 
colors where no color is specified. 


 
B. Samples:  Submit to the Engineer for approval, two samples 12” x 12” in size 


illustrating each of the colors specified or selected for the work. 
 
1.07 Field Samples:  Provide field samples as directed by the Engineer. 
 
1.08 Delivery, Storage and Handling Procedures: 
 


A. Deliver, store and protect products following manufacturer’s directions.  Deliver 
products to the site in sealed and labeled containers, then inspect to verify.  Store in a 
safe location, out of pedestrian and vehicular traffic and protected from weather and 
extremes of temperature.  Repair or replace any damaged components before 
installation. 


 
B. Container labeling to include manufacturer’s name, type of paint, brand name, brand 


code, coverage, surface preparation, drying time, cleanup, color designation, and 
instructions for mixing and reducing. 


 
C. Take precautionary measures to prevent fire hazards and spontaneous combustion. 


 
D. Provide Material Safety Data Sheet (MSDS) for all products used on site. 


 
1.09 Environmental Requirements: 
 


A. Provide continuous ventilation and heating facilities to maintain surface and ambient 
temperatures above 45 degrees F for 24 hours before, during and 48 hours after 
application of finishes, unless required otherwise by manufacturer’s instructions. 


 
B. Do not apply exterior coatings during rain or snow, or when relative humidity is 


above 50 percent, unless required otherwise by manufacturer’s instructions. 
 
1.10 Extra Stock: 
 


A. Provide the Engineer with a written list of paint manufacturer, product name, color, 
number, sheen, and the area in which the paint was used. 


 
B. At the Close Out of the Project provide the following: 


 
1. Unopened one gallon can of every component (paints, urethanes, and 


catalyzed coatings), color (latex, alkyd enamel) and sheens. 
2. Product information, including MSDS per Operation and Maintenance 


Manual. 
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C. Label each container with color, texture, and project locations, and date, in addition 
to the manufacturer’s label. 


 
 
PART 2 - PRODUCTS 
 
2.01 Acceptable Suppliers of Paint and Other Coating Products include:  Parker, Kelly-


Moore/Preservative Paints, Sherwin Williams, Miller or Daly’s, or approved equal.  Use 
only Professional quality paint systems. 


 
2.02 Materials: 
 


A. All materials shall be lead free. 
 


B. Coatings shall be ready mixed, except field-catalyzed coatings.  Process pigments to 
a soft paste consistency, capable of being readily and uniformly dispersed to a 
homogeneous coating. 


 
C. Coatings shall have good flow and brushing properties, capable of drying or curing 


free of streaks or sags. 
 


D. Accessory Materials shall include:  Linseed oil, shellac, turpentine, paint thinners 
and other materials not specifically indicated but required to achieve the finishes 
specified or commercial quality. 


 
2.03 Finishes: 
 


A. Pavement Markings:  Per Section 8-22 PAVEMENT MARKING, WSDOT/APWA.  
Thermoplastic marking for parking striping. 


 
B. Black Metal: 


 
1. Touch up rust proofing. 
2. One coat primer. 
3. Two coats alkyd enamel, finish to match existing. 


 
B. Galvanized Metal: 


 
1. Touch up galvanizing or rust proofing. 
2. One coat zinc chromate primer. 
3. Two coats alkyd enamel, finish to match existing. 


 
2.04 Products: 
 


A. Primer:  Tnemec Primer 10-99, or approved equal. 
 


B. Paint:  Kelly Moore 6700-100 Plasti-Namel Alkyd Rust Inhibitive Enamel. 
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C. Or, approved equal. 
 
 
PART 3- EXECUTION 
 
3.01 Preparation: 
 


A. Remove cover plates, hardware, trim and fittings prior to preparing surfaces for 
finishing. 


 
B. Correct minor defects then clean surfaces, which affect work of this Section. 


 
C. Shellac and seal marks which may bleed through surface finishes. 


 
D. Impervious Surfaces:  Remove mildew by scrubbing with solution of tri-sodium 


phosphate TSP substitute and bleach.  Rinse with clean water and allow surface to 
dry. 


 
E. Asphalt, Creosote or Bituminous Surfaces scheduled for paint finish:  Remove 


foreign particles to permit adhesion of finishing materials.  Apply compatible sealer 
or primer. 


 
F. Uncoated Steel and Iron Surfaces:  Remove grease, scale, dirt and rust.  Where heavy 


coatings of scale are evident, remove them by wire brushing or sandblasting; then 
clean them by washing with solvent.  Apply a treatment of phosphoric acid solution, 
ensuring weld joints, bolts, and nuts are similarly cleaned.  Spot prime paint after 
repairs. 


 
G. Shop Primed Steel Surfaces:  Sand and scrape to remove loose primer and rust.  


Feather edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  
Prime bare steel surfaces 3 mils dry.  Prime metal items including shop primed 
items. 


 
3.02 Protection: 
 


A. Protect elements that surround the work of this Section from damage or 
disfiguration. 


 
B. Repair damage to other surfaces caused by work of this Section. 


 
C. Furnish drop cloths, shields and protective methods to prevent spray or droppings 


from disfiguring other surfaces. 
 


D. Remove empty paint containers from site. 
 
3.03 Shop Applied Primer: 
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A. Surface Preparation:  All metal surfaces receiving painted finishes shall be prepared 
to Structural Steel Painting Council Specifications (SSPC-SP3-82 Surface 
Preparation - Power Tool), and where appropriate or necessary, components of 
(SSPC-SP6-85 Surface Preparation Compressed Air, Centrifugal Wheel). 


 
B. Primer Application:  Following complete preparation of the piece or assembly, apply 


a 2.0 mil to 3.5 mil film thickness (dry) using commercial electrostatic, airless, or 
pressurized air-delivery system.  Coat all surfaces. 


 
3.04 Paint Finish: 
 


A. All exposed surfaces of each piece of the assembly of the metal structures or 
components shall receive two coats of Alkyd Enamel Paint totaling 6 to 8 mils dry 
film thickness. 


 
B. At the Contractors option, the finish system may applied in either of two sequences; 


 
1. Field application of both coats. 
2. Shop application of the first coat, field application of the final coat following 


completion of assembly of the metal structures or components. 
3. The Contractor may not apply both coats in the shop, unless a third, final coat 


is applied in the field following completion of the assembly. 
 


C. Apply finishes using commercial electrostatic, airless, or pressurized air-delivery 
system.  Fully coat all exposed surfaces. 


 
3.05 Application: 
 


A. Apply products in accordance with manufacturer’s instructions. 
 


B. Do not apply finishes to surfaces that are not dry. 
 


C. Apply each coat to uniform finish. 
 


D. Apply each coat of paint slightly darker than preceding coat unless otherwise 
approved. 


 
E. Sand lightly between coats to achieve required finish. 


 
F. Allow applied coat to dry before next coat is applied. 


 
3.06 Cleaning: 
 


A. As work proceeds, promptly remove paint where spilled, splashed or spattered. 
 


B. During progress of work, maintain premises free of unnecessary accumulation of 
tools, equipment, surplus materials, and debris. 
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C. Collect cotton waste, cloths and material, which may constitute a fire hazard, place 
in closed metal containers and remove daily from site. 


 
3.07 Schedule - Exterior Surfaces: 
 


A. Pavement Markings: 
 


1. Two coats of lead free pavement latex paint. 
 


B. Steel - Shop Primed: 
 


1. Touch-up with primer. 
2. Two coats alkyd enamel, gloss. 


 
C. Galvanized Steel - Shop Primed: 


 
1. Touch-up with zinc rich primer. 
2. Two coats alkyd enamel, semi-gloss. 


 
3.08 Inspections: 
 


A. Verify that surfaces are ready to receive work as instructed by the product 
manufacturer. 


 
B. Examine surfaces scheduled to be finished prior to commencement of work.  Report 


any condition that may potentially affect proper application. 
 


C. Beginning of application means approval of substrate. 
 
3.09 Cleanup:  Remove the over-spray from all surfaces not scheduled to receive paint, using 


methods appropriate to the material.  Completely remove all masking materials, including 
adhesive residues.  Dispose of all materials and containers in an approved manner. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  The 
SPR Standard for Chain Link Fencing, Backstops & Gates is Galvanized materials throughout.   
Use SPR Standard Specification Section 32 31 13.16 for Color-coated Fencing & Gates.  The 
Color-coated version can only be done as approved by the Parks Engineer in advance.  (Remove 
this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all labor, materials, and equipment required to construct Tennis Court 


Fencing and Gate(s) System(s) as indicated on the drawings or specified herein.  Said work 
shall include any incidentals required to provide a finished job. 


 
1.02 Existing Conditions:  Examine the site to determine existing conditions, extent of work and 


clearing operations required.  Failure of the Contractor to visit the site and familiarize 
themselves with the existing conditions shall in no way relieve them from obligations with 
respect to their bid or contract. 


 
1.03 Related Sections: 
 


Section 31 00 00 - Earthwork 
 
1.04 Quality Assurance: 
 


A. The Contractor/Installer must be experienced in backstop and fencing installations.  
The Contractor/Installer shall provide at least three (3) representative fencing 
projects for the Engineer's review. 


 
B. The Contractor/Installer must thoroughly inspect the site(s), other related work, and 


Owner-supplied materials (where applicable).  Notify the Engineer prior to 
commencing installation, of any conditions adversely affecting the performance of 
fencing installation. 


 
C. The Contractor/Installer shall provide a warranty stating that the fencing is secure 


and stable, tight, corrosion-fee, in proper alignment, complete in detail and finish, 
and free of hazardous conditions.  Any defects that develop within one year from the 
date of Physical Completion shall be replaced at the expense of the 
Contractor/Installer. 


 
D. Standard Specifications:  All work shall conform to all applicable requirements of 


the following Specifications, whether specifically referred to or not, except as 
specifically modified herein. 


 
1. Comply with the requirements of the American Society for Testing and 


Materials (ASTM) especially the ASTM Committee F-14 Standards on 
Fences (latest edition). 


2. Perform all shop and field welding in accordance with the pertinent 
recommendations of the American Welding Society. 
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3. Pipe ASTM A 53. 
4. ASTM A 392. 
5. ASTM F 626-89a. 
6. ASTM F 668-88 


 
1.05 Submittals: 
 


A. The Contractor shall make all product submittals and submit Shop Drawings, for approval, 
prior to manufacturing, describing and detailing typical line post, terminal post, gate, fabric, 
materials, hardware assemblies, and all proposed fence/gate alignment sections in accordance 
with Division 1 Specifications. 


 
B. The Contractor shall provide certified letters from manufacturers indicating conformance 


with specifications, manufacturing date and lot number for all materials used on the site. 
 
1.06 Substitutions and Product Options:  (Note:  Comply with this paragraph, unless specified 


otherwise in Division 1 of the Project Manual). 
 


A. During bidding, all bidders shall bid on the specified products. 
 


B. Refer to Division 1 for information about substitutions. 
 
1.07 Product Handling:  All materials shall be new and delivered to the site in an undamaged 


condition.  Store materials off the ground and protect from damage.  In the event of damage, 
immediately make repairs and/or replace as necessary to the approval of the Engineer and at 
no additional cost to the Owner. 


 
 
PART 2 - MATERIALS 
 
2.01 General: 
 


A. All piping for fence and gates shall be Schedule 40, hot-dipped galvanized steel, or 
approved equal, for size, finish, material composition, strength, appearance, 
performance and ease of maintainability. 


 
B. Galvanizing shall be in accordance with ASTM F 668-88.  All fence fittings shall 


comply with ASTM F 626-89a. 
 
2.02 Chain Link Fence Fabric:  Chain link fabric shall be constructed of woven 9-gauge for 


tennis court fencing.  All fabric shall be W & M steel wire as specified on plans and details, 
in a continuous 1-3/4 inch mesh for tennis courts.  Mesh shall be as specified on plans and 
details, with knuckled top and bottom selvage.  Fabric shall not be hot-dipped galvanized 
after weaving, per ASTM A-392.  Weight of the coating shall be 1.2 oz. per square foot of 
actual surface.  Coating shall be smooth, of uniform thickness, and free from dross, uncoated 
spots and adhered particles of foreign material.  Height of fabric shall be as shown on the 
drawings.  Fabric shall be installed on playing side of posts (except on dugouts outside 
fencing which is installed on the outside of the dugouts).  Lower edge of fabric shall be no 
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greater than 1-1/2” above asphalt or concrete paving, mow strip or wall finished grade as 
specified on plans and details. 


 
2.03 For Galvanized Tennis Court Fencing & Gates: 


Type 10’ Ht. >10’Ht. 
Terminal / 
Corner Posts 


2-7/8” O.D. 4” O.D. 


Line Posts 2-3/8” O.D. 2-7/8” O.D. 
Top Rails 1-5/8” O.D. 1-5/8” O.D. 
Intermediate 
Rails (required) 


1-5/8” O.D. 1-5/8” O.D. 


Bottom Rails 
(required) 


1-5/8” O.D. 1-5/8” O.D. 


Post Footing 
Size for 
Terminal / 
Corner Posts 


18” W 
36” D 


18” W 
48” D 


Post Footing 
Size for Line 
Posts 


18” W 
36” D 


18” W 
48” D 


Fabric, Mesh 
Size 


1-3/4” 1-3/4” 


Fabric, 
Finished2 Size3 


9-gauge 9-gauge 


 
2.04 Gates and Gate Posts: 
 


A. General:  Gateposts, frames, and hardware shall be hot-dipped galvanized, as noted, 
for framework. All fittings shall be galvanized as specified in Section 2.01.  Gate 
frames shall be galvanized after welding or painted with “Galvicon” or other zinc 
enriched paint, as approved equal.  Gate fabric shall match fencing fabric.  Gates 
shall maintain a gap no greater than two (2) inches between gateposts and frames or 
ground. 


 
B. Gates: 


 
1. Gate Posts:  Shall be 2-7/8 inches O.D. (min.) schedule 40 steel pipes (or 


larger, depending upon the size of the gate opening). 
2. Gate Frames:  Shall be 1-7/8 inch O.D. steel pipe with joints knotched and 


welded to form a rigid frame.  Welds shall be coated with cold galvanized 
coating.  Frames shall be filled with same fabric as fence and fastened in the 
frame by means of tension bars and tension bands at 1 foot O.C. 


3. Diagonal Bracing:  Shall be 3/8-inch O.D. adjustable truss rod to ensure frame 
rigidity without sag or twist. 


4. Hinges:  Shall be pressed steel to suit gate size, non-lift-off type, offset to 
permit 180-degree gate opening.  Provide 2 hinges for each leaf.  Drill, tap, 
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and set screw or weld to frame and post to prevent rotation.  Hinges shall be 
Bulldog Industrial hinge, or approved equal. 


5. Single Gate Latch:  Provide heavy-duty gate fork latch of correct size 
malleable iron to permit operation from either side of gate, with padlock eye 
as integral part of latch. 


6. On the ten foot (10') high backstop wing fences, all dugout gates shall be 
seven feet (7') high with a three foot high panel of fence (transom) above it. 


 
2.05 Fittings:  Fittings shall be hot-dipped galvanized pressed steel in accordance with ASTM F 


626-89a.  All fittings shall be industrial quality. 
 
2.06 Accessories: 
 


A. Post tops shall be pressed steel and designed as a weather tight closure cap for 
tubular posts. 


 
B. Tension bars shall be of one piece lengths equal to full height of fabric with a 


minimum cross section of 3/16” x 3/4”.  Provide a tension bar for each gate, end 
post, corner and pull posts  


 
C. Tension bar bands (vinyl or powder coated), shall be pressed steel per ASTM F 626-


89a spaced not over 12 inches O.C. to secure tension bars to end, corner, pull, and 
gate posts. 


 
D. Tension Wire:  Contractor shall provide a No. 7 W & M gauge galvanized high 


carbon coiled tension wire (when bottom rail is not specified) stretched along the 
bottom of fabric and fastened to the fabric at intervals of not more than two feet (2') 
using steel hog rings.  Tension wire shall be attached with brace band, and nut and 
bolt.  Tension wire shall be terminated around the bolt to itself with a minimum of 
three complete wraps. 


 
E. Wire ties shall be as follows:  9 gauge aluminum wire ties on all tennis court fencing 


with 9-guage fabric, or as otherwise specified or shown on plans. 
 
2.07 Concrete Footings:  Refer to Section 2.03 above for dimensions of all concrete post footings.  


Concrete for post footings shall conform to the City of Seattle Standard Specifications for 
Road, Bridge, and Municipal Construction (most recent edition), and shall be Class “C” 
concrete.  Concrete footings shall be neatly and evenly crowned slightly above finished 
grades and all concrete shall be cleaned from all posts. 


 
 
PART 3 - EXECUTION 
 
3.01 Site Preparation: 
 


A. Pre-construction on-site conference:  Do not work until a site meeting with the 
Engineer and the SPR Facilities Maintenance Fence Crew is held.  Call the SPR 
Inspection Request Line @ (206) 684-7034 or by email at 
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parksconstruction.inspection@seattle.gov to make arrangements for site 
conference at least 2 working days in advance. 


 
B. The Contractor is responsible for all temporary barricades, enclosures, and protection 


of adjacent property and existing work.  These are to be in place before operations 
are started.  Coordinate this work with other work and trades.  Complete clearing and 
site preparation work is required prior to excavation. 


 
3.02 Fence Construction: 
 


A. Posts: 
 


1. Auger holes for post footings in firm, undisturbed or compacted soil.  Holes 
for new line post footings shall be sized as shown on plans and standard 
details.  Holes for terminal posts and gateposts shall be sized as shown on 
plans and standard details. 


2. Over excavate hole depths to 6 inches deeper than post bottoms. 
3. Place concrete around posts in a continuous placement, tamp for 


consolidation, checking each post for vertical and top alignment.  Support 
posts plumb until concrete has cured.  Set and secure keepers, stops, sleeves, 
and other accessories into concrete as required. 


4. Tops of post footings shall be flush with finished grade, trowled and sloped 
outward to drain.  Top of footing shall appear true and circular in shape with 
post at center of circle. 


5. Post shall be 10 feet O.C. maximum. 
 


B. Sleeved Posts: 
 


1. Insert posts into sleeves provided in concrete footing for tops of walls as 
specified on plans and details.  Check each post for vertical (plumb) and top 
alignment. 


2. Posts shall be 10' O.C. maximum. 
 


C. Rails: 
 


1. Top rail shall be securely fastened to terminal posts and pass through tops of 
line post fittings, forming a continuous rail for the full length of fence.  Top 
rail shall be furnished in lengths approximately 21 feet long with standard hot 
dip galvanized steel expansion couplings not less than 6" in length.  Lengths 
less than 10 feet shall not be used adjacent to terminal posts. 


2. Intermediate and bottom (required) rails shall conform to the same 
specification as top rail and be joined at line posts with double-end socket 
clamps or brace bands and rail ends, with one inverted to maintain smooth 
line. 


 
D. Brace Assemblies:  All corner, terminal, and gate posts shall be furnished with 


complete brace assembly, including brace of same material and finish as top rail, and 
adjustable tightener for 3/8 inch truss rod.  Corner and terminal posts shall have two 
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brace assemblies, one in each direction.  The diagonal 3/8 inch adjustable truss rod 
shall be attached to the first ensuing line post.  Install braces so that posts are plumb 
and true when diagonal rod is under proper tension.  No truss rod is required if the 
intermediate rail is continuous. 


 
E. Fabric:  Pull fabric taut and tie to posts and rails.  Install fabric on interior or playing 


side of fences and anchor to framework so that the fabric remains in tension after 
pulling force is released.  Lower edge of fabric shall be set level with finished grades 
(1-1/2” above grade typ.) except as specified on plans and details. 


 
F. Wire Ties:  Tie fabric to line posts, rails, and braces with 9-guage aluminum wire 


ties, spaced at 12 inches O.C. (typ.).  Tie fabric to tension wire with 9 gauge hog 
rings at 18 inches O.C. (typical).  Attach all wire ties per accepted industry standards 
and as described as follows:  Attach hooked end of tie to fabric above and close to 
the top or side of the rail or post and wrap the end of tie under so that the wire 
tie locks into place and will not come loose under normal use.  Then wrap the 
wire tie around the rail snugly and affix to fabric below and close to the rail and 
twist the end of the wire tie at least one full revolution around the fabric so that 
the tie will not come loose under normal use.  Refer to the SPR Standard Details 
for visual description of a proper wire tie installation.  To access the information 
refer to SPR Design Standards website at 
www.cityofseattle.gov/parks/projects/standards 


 
G. Tension Bars:  Fabric shall be attached to the terminal posts by means of single piece 


tension bars.  Thread through fabric and secure to posts with metal bands spaced not 
over 12 inches O.C. (typ.). 


 
H. Welding:  All field welds shall be fully filled, ground flush and smooth, and cold 


galvanized by brushing on “Galvicon”, or approved paint for vinyl fencing.  Use 
silver paint (two coats required). 


 
3.03 Gates: 
 


A. Install gates as shown on the Details and Drawings.  Openings between frame or gate 
members shall not exceed two (1-3/4) inches.  Gaps between bottom rail and finish 
grade shall not exceed one and one half (1-1/2) inches. 


 
B. Install gates plumb, level, and secure for full opening without interference.  Adjust 


hardware for smooth operation and lubricate where necessary.  After the Engineer's 
approval of operation, drill, tap, and setscrew or spot-weld all hinges and latch 
hardware to prevent rotation. 


 
C. Set gatepost same as terminal posts. 


 
3.04 Cleanup:  Job site shall be cleared of all excess material (concrete, wire, rails, pipe, etc.).  


All areas impacted by construction shall be leveled with infield on field side or paving or 
topsoil on outside graded flush with concrete mow strip or dugout floors and free of all 



http://www.cityofseattle.net/parks/projects/standards�
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debris and rocks, and restored to as good as or better than original condition, as approved by 
the Engineer. 


 
 
 


END OF SECTION 





		PART 1 - GENERAL
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 


PART 1 - GENERAL 


1.01 SECTION INCLUDES: 
A. Aggregates for Concrete, Asphalt, Reinforced Turf, and Granite and Crushed Stone 


Paving Work.  Also includes aggregates for various Sanitary and Storm Utility 
Work. 


1.02 RELATED SECTIONS: 


Section 03 30 00 - Cast in Place Concrete 


Section 32 12 16.13 - Asphalt Paving 
Section 32 13 13 - Concrete Paving 
Section 32 13 13.13 - Porous Concrete Paving 
Section 32 14 13.13 - Precast Concrete Masonry Unit Paving 
Section 32 14 13.19 - Precast Concrete Reinforced Turf Paving 
Section 32 14 40 - Granite Stone Paving 
Section 32 14 43 - Plastic Reinforced Turf Paving 
Section 32 15 40 - Crushed Stone Paving 
Section 33 30 00 - Sanitary Sewerage Utilities 
Section 33 34 00 - Storm Drainage Utilities 


1.03 SUBMITTALS: 


A. Submit material gradation sieve analysis per ASTM D-422. 


1.04 GENERAL REQUIREMENTS: 


A. Mineral Aggregates shall be composed of clean; uniform (in quality) particulate size 
groups essentially free from wood Waste and other deleterious Materials.  They shall 
be obtained only from sources approved by the Engineer. 


1. Written requests for source approval shall be submitted to the Engineer not 
less than 10 Days prior to the intended use of the Mineral Aggregate. 


2. Should the proposed source be one that the Engineer has no history of 
Material performance with, the Engineer reserves the right to take 
preliminary samples at the proposed source, and make preliminary tests, to 
first determine acceptability of the new source and then perform the 
applicable Material approval testing. 


3. Continued approval of a source is contingent upon the Mineral Aggregates 
from that source continuing to meet Contract requirements. 
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B. Mineral aggregates shall meet the Standard Specifications for grading and quality for 
use in the Work; however, allowable exceptions may be specified in other Project 
Manual Sections. 


C. Crushed concrete shall meet the requirements specified in “Aggregate for Bases” and 
“Ballasting and Crushed Surfacing” Articles of this Section as applicable. 


D. All percentages are by weight unless otherwise specified. 


PART 2 – PRODUCTS 


2.01 AGGREGATE FOR BASES: 


A. At the option of the Contractor, recycled concrete crushed to the requirements of this 
Section will be permitted as a substitute for Mineral Aggregate (Type) with the 
following exceptions:  


1. In exposed areas. 


2. Where free drainage is required. 


3. For pavement base and sub-base when wet conditions exist. 


B. Recycled aggregates include recycled concrete and recycled asphalt concrete. 


C. At least 10 Working Days in advance of ordering, the Contractor shall submit to the 
Engineer for approval, the following: 


1. A 75 pound sample of adequately broken recycled Portland cement concrete 
shall be submitted to the Engineer for approval  


a. Testing for Determination of Degradation Value and Abrasion of 
Coarse Aggregates by Use of the Los Angeles Machine will be done 
in accordance with this Section. 


b. In addition, the source of any native material that may be blended 
with the recycled Portland cement concrete rubble shall also meet 
these same requirements for the Mineral Aggregate Type being used.  


2. A 75 pound sample of recycled asphalt concrete shall be submitted to the 
Engineer for approval. 


a. A maximum of 15% by weight of recycled asphalt concrete pavement 
may be used in the blended product. 


b. The asphalt concrete content is calculated as the amount of asphalt 
particles retained on all screens ¼ inch and above for the Mineral 
Aggregate being used. 


D. The recycled aggregates shall be stockpiled in such a manner that each certified test 
report can be identified with a single stockpile of not more than 10,000 tons. 


E. The Contractor shall submit a Manufacturer’s Certificate of Compliance including 
certified laboratory test reports certifying that the recycled material is neither 
hazardous nor toxic. 
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1. This certification shall address the toxicity characteristics, and sampling and 
testing in accordance with Chapter 173-303 WAC. 


2. Sampling and testing shall be one sample per 10,000 or less tons from any 
single source, and not less than one sample from any single source. 


F. Gradation, sand equivalent, L. A. Abrasion, fracture, and other requirements, as 
applicable, for each Mineral Aggregate shall be per requirements of this Section. 


2.02 BALLASTING AND CRUSHED SURFACING: 


A. Material Requirements: 


1. Dust Palliative:  Dust Palliative Oil CMS-2 


2. Roadway Ballast:  Mineral Aggregate Types 2 and 14 


3. Shoulder Ballast:  Mineral Aggregate Type 13 


4. Base Course:   Mineral Aggregate Type 2 


5. Crushed Surfacing:  Mineral Aggregate Type 1 


6. Maintenance Rock:  Mineral Aggregate Type 3 


7. Sand Filler:   Mineral Aggregate Type 11 


8. Dust Palliative Sand:  Mineral Aggregate Type 6 


9. Gravel Base:   Mineral Aggregate Type 17 


B. Crushed Gravel, Mineral Aggregates Type 1G and Type 2G shall not be used as a 
substitute for Mineral Aggregates Type 1 and Type 2 except when specified in the 
Contract Documents for specific locations or uses. 


1. The Contractor shall provide written notification of these substitutions as 
required in Section 00 71 00 - General Conditions, Paragraph 1.03.R. 


C. Crushed gravel Mineral Aggregates Type 1G and Type 2G shall not be used as a 
base course Material under asphalt concrete pavement, unless the Pavement 
Structure is a composite Pavement Structure consisting of asphalt concrete over 
Portland cement concrete base (or rigid base). 


D. Crushed gravel may be used as a substitute for base course under Portland cement 
concrete pavement.  


E. Recycled concrete crushed to the requirements of this Section and proposed for 
pavement base or Sub-base where wet conditions do not exist, will be permitted as a 
substitute for gravel base when approved by the Engineer, and shall meet the 
requirements of this Section. 


2.03 AGGREGATES FOR ASPHALT CONCRETE: 


A. General Requirements: 


1. Aggregates for asphalt concrete shall be manufactured from ledge rock, talus, 
or gravel. 







Project Name 
4/16/12 


SECTION 32 11 23   PAGE 4 
MINERAL AGGREGATES 


2. The Material from which they are produced shall meet the following test 
requirements: 


a. Los Angeles Wear, 500 Rev.:   30% max. 


b. Degradation Factor, Wearing Course: 30 min. 


c. Degradation Factor, Other Courses:  20 min. 


3. It shall be uniform in quality, substantially free from wood, roots, bark, 
extraneous materials, and adherent coatings. 


a. The presence of a thin, firmly adhering film of weathered rock is not 
considered as coating unless it exists on more than 50 percent of the 
surface area of any size between consecutive laboratory sieves. 


4. Aggregate removed from deposits contaminated with various types of wood 
waste shall be washed, processed, selected, or otherwise treated to remove 
sufficient wood waste so that the oven-dried Material retained on a ¼ inch 
square sieve shall not contain more than 0.1% by weight of Material with a 
specific gravity less than 1.0. 


B. Test Requirements: 


1. Aggregate for asphalt concrete shall meet the following test requirements: 


a. Class A: 


1) At least 1 fractured face on 90 percent of the Material retained 
on each sieve size U.S. No. 10 and above, if that sieve retains 
more than 5 percent of the total sample. 


2) Sand Equivalent (Min.):  40. 


b. Class B: 


1) A least 1 fractured face on 75 percent of the Material retained 
on each sieve size U.S. No. 10 and above, if that sieve retains 
more than 5 percent of the total sample. 


2) Sand Equivalent (Min.):  40. 


c. Class D: 


1) Fracture, by weight. 
2) The fracture requirements are at least 2 fractured faces on 75 


percent and at least 1 fractured face on 90 percent of the 
Material retained on each sieve, U.S. No. 8 and above, if that 
sieve retains more than 5 percent of the total sample. 


3) Sand Equivalent (Min.):  40 


d. Class E: 


1) A least 1 fractured face on 50 percent of the Material retained 
on each sieve size U.S. No. 10 and above, if that sieve retains 
more than 5 percent of the total sample. 


2) Sand Equivalent (Min.):  40. 
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e. Class F: 


1) A least 1 fractured face on 50 percent of the Material retained 
on each sieve size U.S. No. 10 and above, if that sieve retains 
more than 5 percent of the total sample. 


2) Sand Equivalent (Min.):  30. 


f. Class G: 


1) A least 1 fractured face on 75 percent of the Material retained 
on each sieve size U.S. No. 10 and above, if that sieve retains 
more than 5 percent of the total sample. 


2) Sand Equivalent (Min.):  40. 


2. When Material is being produced and stockpiled for use on a specific 
contract or for a future contract, the fracture and sand equivalent 
requirements shall apply at the time of stockpiling. 


3. When Material is used from a stockpile that has not been tested as provided 
above, the requirements for fracture and sand equivalents shall apply at the 
time of its introduction to the cold feed of the mixing plant. 


C. Properties of the Aggregate: 


1. The properties of the aggregate in a preliminary mix design for asphalt 
concrete shall be such that when it is combined within the limits set forth in 
the “Proportions of Materials for Asphalt Concrete” Article of this Section, 
and mixed in the Laboratory with the designated grade of asphalt, mixtures 
with the following test values can be produced: 


 Class of Hot Mix Asphalt  
A B D E F G 


Stabilometer Value, 
Min. 37 35 --- 35 35 35 


Cohesiometer Value, 
Min. 100 100 --- 100 50 100 


Percent Air Voids 2 - 4.5 2 - 4.5 --- 2 - 4.5 2 – 4.5 2 - 4.5 
Modified Lottman 
Stripping Test Pass Pass Pass Pass Pass Pass 


2. The stabilometer value for asphalt concrete containing 50 % or more recycled 
asphalt concrete shall be 30 minimum.  


3. Aggregates utilized in MC 250 and MC 800 asphalt concrete mixes shall 
meet the same requirements as the aggregates used in asphalt concrete Class 
B. 


D. Gradation - Recycled Asphalt Pavement and Mineral Aggregate: 


1. Asphalt concrete planeings or old asphalt concrete utilized in the production 
of asphalt concrete shall be sized prior to entering the mixer so that a uniform 
and thoroughly mixed asphalt concrete is produced in the mixer. 







Project Name 
4/16/12 


SECTION 32 11 23   PAGE 6 
MINERAL AGGREGATES 


2. If there is evidence of the old asphalt concrete not breaking down during the 
heating and mixing of the asphalt concrete, the Engineer may elect to modify 
the maximum size entering the mixer. 


3. No contamination by deleterious Materials will be allowed in the old asphalt 
concrete used. 


4. The gradation for the new aggregate used in the production of the asphalt 
concrete shall be the responsibility of the Contractor, and when combined 
with recycled Material, the combined Material shall meet the gradation 
Specification requirements for the specified Class ACP as listed in the 
“Proportions Of Materials For Asphalt Concrete” Article of this Section, 
unless the Contract specifies otherwise.  The new aggregate shall meet the 
general requirements and shall meet the appropriate fracture and sand 
equivalent requirements as listed in this Article. 


E. Blending Sand: 


1. In the production of aggregate for asphalt concrete, there is often a deficiency 
of material passing the U.S. No. 40.  When this occurs, blending sand in an 
amount specified by the Engineer may be used to make up this deficiency, 
provided that an acceptable final mix is produced, including fracture 
requirements. 


2. Blending sand shall be clean, hard, sound material, either naturally occurring 
sand or crusher fines, or shall be material which readily accepts an asphalt 
coating.  The exact grading requirements for the blending sand shall be such 
that, when it is mixed with an aggregate, the combined product shall meet the 
requirements of the “Proportions of Materials for Asphalt Concrete” Article 
of this Section, for the class of Material involved. 


3. Blending sand shall meet the following quality requirement: 


a. Sand Equivalent: 30 min. 


4. Blending sand shall be tested by the Materials Laboratory before it may be 
approved for use. 


F. Mineral Filler: 


1. Mineral filler used in asphalt cement pavement mix shall conform to the 
requirements of AASHTO M 17. 


2.04 PROPORTIONS OF MATERIALS FOR HOT MIX ASPHALT: 


A. For the determination of a Project mix design, the Contractor shall submit to the 
Engineer representative samples of the various aggregates to be used along with 
gradation data showing the stockpile averages and variation of the aggregates as 
produced together with proposed combining ratios and average gradation of the 
completed mix. 


1. The initial asphalt content shall be determined by the Engineer from the 
aggregates and data provided. 
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B. The percentages of aggregate, including mineral filler, when used, refer to the 
completed dry mix.  The percentage of asphalt refers to the complete asphalt 
concrete mixture. 


C. Aggregate gradings within the above ranges shall be such that there is a minimum of 
2 percent of the total aggregate retained between any successive pair of sieves finer 
than the U.S. No. 10.  The gradings shall be of such uniformity that the fractions of 
aggregate passing the ¼ inch and U.S. No. 10 during the Day’s run shall conform to 
the following limitations: 


1. Maximum variation in percentage of Material passing ¼" square:  10% 


2. Maximum variation in percentage of Material passing U.S. No. 10: 8% 


D. For asphalt concrete Class A, Class B, Class E, Class F and Class G produced using 
recycled asphalt Materials, the sand silt requirements and the gradation for the U.S. 
No. 200 sieve for the asphalt concrete for placement in areas other than the wearing 
course of traveled lanes are revised as follows: 


 U.S. No. 200 - Percent 
Passing 


Sand/Silt 


50%-60% Recycled Material 3.0 – 8.0% Waived 
61%-70% Recycled Material 3.0 – 9.0% Waived 
71%-100% Recycled Material 3.0 – 10.0% Waived 
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HOT MIX ASPHALT GRADING REQUIREMENTS: 


Sieve 
Size/Number 


Class A Class B Class D Class E Class F Class G 
Percent Passing 


1-1/4" square --- --- --- 100 --- --- 
1" square --- --- --- 90 – 100 --- --- 


3/4" square 100 100 --- --- 100 --- 
5/8" square --- --- --- 67 - 86 --- --- 
1/2" square 90 – 100 90 - 100 100 60 - 80 80 – 100 100 
3/8" square 75 – 90 75 - 90 97 - 100 --- --- 97 - 100 
1/4" square 55 – 75 55 - 75 --- 40 - 62 45 – 78 60 - 88 
U.S. No. 4 --- --- 30 - 50 --- --- --- 
U.S. No. 8 --- --- 5 - 15 --- --- --- 
U.S. No. 10 30 – 42 30 - 42 --- 25 - 40 30 – 50 32 - 53 
U.S. No. 40 11 – 24 11 - 24 --- 10 - 23 --- 11 - 24 
U.S. No. 200 3 – 7 3 - 7 2 - 5 2 - 9 2 – 8 3 - 7 
Mineral Filler 3.0 - 7.0 3.0 - 7.0 2.0 - 5.0 2.0 - 9.0 2.0 - 8.0 3.0 - 7.0 
Asphalt % of 
total mixture 4.0 - 7.5 4.0 - 7.5 5.5 - 8.5 3.5 - 7 4 – 7 4 - 7.5 


Sand-Silt Ratio 5.5 -10.5 5.5 - 
10.5 --- --- --- 5.5 - 


10.5 


2.05 AGGREGATES FOR PORTLAND CEMENT CONCRETE: 


A. General Requirements: 


1. Portland cement concrete aggregates shall be manufactured from ledge rock, 
talus, or sand and gravel. 


2. They shall possess the characteristics of shape and size such that the concrete, 
resulting from a mixture of fine and coarse aggregates in the specified 
proportions, has workability acceptable to the Engineer. 


3. Regardless of compliance with all other provisions of these Specifications, if 
the concrete is not of a workable character, or does not exhibit a proper 
surface when finished, either the fine or the coarse aggregate or both, will be 
rejected, or shall be altered as required by the Engineer. 


4. If, in the judgment of the Engineer, based on previous experience or on 
Laboratory tests, concrete aggregates from a given source are detrimentally 
reactive with Alkalies in Portland cement, corrective measures, including use 
of only low-alkali cement may be required as a condition of approval. 


B. Fine Aggregate for Portland Cement Concrete: 


1. General. 


a. Fine aggregate for Portland cement concrete shall consist of sand or 
other inert Materials, or combinations thereof, approved by the 
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Engineer, having hard, strong, durable particles free from adherent 
coating.  Fine aggregate shall be washed thoroughly to remove clay, 
loam, alkali, organic matter, or other deleterious matter. 


2. Deleterious Substances: 


a. The amount of deleterious substances in the washed aggregate shall 
not exceed the following values: 


1) Particles having a specific gravity less than 1.95 shall not 
exceed 1.0% of total weight. 


2) Organic matter, by calorimetric test, shall not be darker than 
the reference standard color (organic plate No. 3) AASHTO 
T 21 unless other tests prove a darker color to be harmless. 


3. Grading. 


a. Fine aggregate for Portland cement concrete shall be graded to 
conform to the following requirements expressed as percentages by 
weight: 


Sieve Size/Number 
(Paving/State) (Building/Concrete) 


Class 1 Class 2 
Max. Min. Max. Min. 


3/8 Square 100 100 --- --- 
% Passing No.4 100 95 100 95 
% Passing No.8 86 68 95 85 
% Passing No.16 65 47 80 45 
% Passing No.30 42 27 60 40 
% Passing No.50 20 9 30 10 
% Passing No.100 7 0 10 2 


% Passing No.200 (wet 
sieving) 2.5 0 2.5 0 


 


Sieve Size/Number 
Permissible Variation in Individual 


Tests 
No. 30 and coarser 2.0% 
No. 50 and finer 0.5 % 


4. Use of Substandard Gradings: 


a. Fine aggregate with more than the maximum percentage passing any 
sieve may be accepted provided the cement content of the finished 
concrete is increased, at the Contractor’s cost, by 1/3% for each 1% 
the fine aggregate passing each sieve is in excess of the maximum. 


b. Under no circumstances shall fine aggregate Class 1 be used, which 
has a grading finer than the following: 
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Sieve Size/Number Percent Passing 


U.S. No. 8 95 


U.S. No. 16 80 


U.S. No. 30 60 


U.S. No. 50 25 


U.S. No. 200 2.5 


C. Coarse Aggregate for Portland Cement Concrete: 


1. General: 


a. Coarse aggregate for Portland cement concrete shall consist of gravel, 
crushed stone, or other inert Material or combinations thereof 
approved by the Engineer, having hard, strong, durable pieces free 
from adherent coatings.  Coarse aggregate shall be washed thoroughly 
to remove clay, silt, bark, sticks, alkali, organic matter, or other 
deleterious Material.  When required by the Engineer, coarse 
aggregate shall be handpicked to remove harmful Material. 


2. Deleterious Substances:  The amount of deleterious substances shall not 
exceed the following values: 


a. Amount finer than U.S. No. 200   0.5% 


b. Pieces with a specific gravity less than 1.95  2.0% 


c. Clay lumps      0.5% 


d. Shale       2.0% 


c. Wood Waste      0.05% 


3. Wear In Los Angeles Machine: 
a. Coarse aggregate shall not have a percentage of wear in the Los 


Angeles machine in excess of 35 after 500 revolutions in accordance 
with ASTM C 131. 


4. Grading: 
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Sieve 
Size/Number 


Percent Passing 
Grading No. 


2 
Grading No. 


4 Grading No. 5 Grading No. 
6 


 Min. Max. Min. Max. Min. Max. Min. Max. 
1½" square 100 100 --- --- --- --- --- --- 
1¼" square 95 100 90 100 --- --- --- --- 
1" square --- --- --- --- 100 --- --- --- 
¾" square 40 70 0 20 80 100 100 --- 
½" square --- --- --- --- --- --- 90 100 


3/8" square 5 20 0 2 10 40 40 90 
U.S. No. 4 0 2 --- --- 0 4 5 30 


U.S. No. 200 0 0.5 0 0.5 0 0.5 0 0.5 


a. In individual tests, a variation of four percent under the minimum 
percentages or over the maximum percentages will be allowed.  The 
average of three successive tests shall be within the percentages stated 
above. 


b. Coarse aggregate shall contain no pieces larger than two times the 
maximum sieve size for the specified grading measured along the line 
of greatest dimension. 


c. Acceptance of grading and quality of the aggregate will be based on 
samples taken from stockpiles at the concrete plant.  The exact point 
of acceptance will be determined in the field by the Engineer. 


d. When the Engineer approves, the coarse aggregate may be blended 
from other sizes if: 


1) The resulting aggregate meets all requirements for specified 
grading; 


2) Each size used makes up at least 5% of the blend; 


3) The Contractor supplies the Engineer with gradings for the 
proposed sizes, along with their proper proportions before 
producing the aggregate.  If the aggregate comes from 
commercial sources, the Contractor shall supply this 
information and have it approved before proportioning and 
mixing the concrete. 


e. In place of grading No. 2, the Contractor may substitute a 50-50 mix 
of Grading Nos. 4 and 5. 


5. Use of Substandard Gradings. 


a. Coarse aggregate containing more than the maximum percentage 
passing any sieve may be accepted provided the cement content of the 
finished concrete is increased at the Contractor’s sole expense. 


b. The cement content shall be increased 0.25% for each 1% the amount 
passing each of the 3/4 inch, 3/8 inch, and No. 4 sieves is in excess of 
the maximum specified in “Grading” Paragraph of this Article. 
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c. Coarse aggregate No. 2 shall not be used under any circumstances 
when the combined amount passing any of the following sieve sizes 
exceeds the following: 


Sieve Size/Number Percent Passing 
3/4” square 70 
3/8” square 30 
U.S. No. 4 5 


d. Coarse aggregate No. 5 shall not be used under any circumstances 
when the combined amount passing any of the following sieve sizes 
exceeds the following: 


Sieve Size/Number Percent Passing 
3/8" square 50% 
U.S. No. 4 8% 


2.06 QUARRY SPALLS: 


A. The spall shall be hard, sound, and durable.  It shall be free from fracture, seams, 
cracks, and other discontinuities tending to adversely impact its resistance to 
weathering.  The quarry spall shall meet the 5 test requirements listed in Section 9-
03.17 of the City of Seattle Standard Specifications.  Quarry spalls shall meet the 
following gradation requirements: 


 
2 inch to 4 inch quarry spalls: 


 
Sieve Size/Number Percent Passing 


4 inch 100 
2 inch 40 max 


1-1/4 inch 5 max 
 


4 inch to 8 inch quarry spalls: 
 


Sieve Size/Number Percent Passing 
8 inch 100 
4 inch 40 max 
2 inch 5 max 


2.07 ROCK FACING MATERIAL: 


A. Rock for constructing new rock facing shall be large, broken pieces of igneous and 
metamorphic rock types.  Each rock shall be rectangular, intact, fracture free, sound 
and durable material, resistant to weathering and free of soft weathered material and 
seams of soft rock susceptible to deterioration. 
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The size categories for rock shall be as follows:  
 


Size Approx. Weight Min. Approx. 
Dimensions 


Approx. 
Volume 


One-man rock 200-400 lbs 12 inches 2 cf 
Two-man rock 500-800 lbs 13 inches 4 cf 
Three-man rock 900-1200 lbs 16 inches 6.6 cf 
Four-man rock 1300-2000 lbs 18 inches 12.5 cf 
Five-man rock 2000-4000 lbs 24 inches 18.5 cf 
Six-man rock 4100-6000 lbs 30 inches 31 cf 


 
Note:  Rocks less than 1.5 cubic foot (cf) in volume shall not be used. 


 
B. The Contractor shall provide the services of an ASTM or AASHTO accredited 


testing laboratory approved the Engineer to sample the rock from the quarry source, 
ensuring that rock samples are representative of the rock anticipated for use on the 
project, and to perform the following laboratory tests. 


 
Specific Gravity ASTM C 127 Minimum 2.65 


 
Soundness AASHTO T 104 (section 


5.2.2) 
Not greater than 5% loss 


Accelerated Expansion CRD-C-148 Not greater than 15% 
breakdown 


Absorption ASTM C 127 Not greater than 2% 
 


L.A. Abrasion ASTM C 131 Maximum 20% loss @ 
500 revolutions 


PART 3 - EXECUTION 


3.01 TEST METHODS FOR AGGREGATES:  Material properties in these Specifications shall 
be determined in accordance with the following test methods: 
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Title Test Method 


Sampling AASHTO T 2 
Organic Impurities WSDOT No. 21 
Clay Lumps in Aggregates AASHTO T 112 
Abrasion of Coarse Aggregates by Use of the Los Angeles 
Machine AASHTO T 96 


Material Finer than U.S. No. 200 Sieve in Aggregates AASHTO T 11 
Sieve Analysis of Fine and Coarse Aggregates AASHTO T 27 
Determination of Degradation Value WSDOT No. 113 
Determination of Fineness Modulus AASHTO T 27 
Lightweight Pieces in Aggregates WSDOT No. 122 
Mortar Strength WSDOT No. 311 
Percentage of Particles Smaller than 0.025 mm and 0.005 mm AASHTO T 88 
Stabilometer R Value, Untreated Materials WSDOT No. 611 
Swell Pressure and Permeability WSDOT No. 611 
Stabilometer S Value, Treated Materials WSDOT No. 703 
Cohesiometer  WSDOT No. 703 
Compressive Strength of Concrete AASHTO T 22 
Flexural Strength of Concrete WSDOT No. 802 
Specification for Wire-Cloth Sieves for Testing Purposes  AASHTO M 92 


END OF SECTION 
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		E. The Contractor shall submit a Manufacturer’s Certificate of Compliance including certified laboratory test reports certifying that the recycled material is neither hazardous nor toxic.

		F. Gradation, sand equivalent, L. A. Abrasion, fracture, and other requirements, as applicable, for each Mineral Aggregate shall be per requirements of this Section.



		2.02 Ballasting and Crushed Surfacing:

		A. Material Requirements:

		B. Crushed Gravel, Mineral Aggregates Type 1G and Type 2G shall not be used as a substitute for Mineral Aggregates Type 1 and Type 2 except when specified in the Contract Documents for specific locations or uses.

		C. Crushed gravel Mineral Aggregates Type 1G and Type 2G shall not be used as a base course Material under asphalt concrete pavement, unless the Pavement Structure is a composite Pavement Structure consisting of asphalt concrete over Portland cement c...

		D. Crushed gravel may be used as a substitute for base course under Portland cement concrete pavement.

		E. Recycled concrete crushed to the requirements of this Section and proposed for pavement base or Sub-base where wet conditions do not exist, will be permitted as a substitute for gravel base when approved by the Engineer, and shall meet the requirem...



		2.03 Aggregates For Asphalt Concrete:

		A. General Requirements:

		B. Test Requirements:

		C. Properties of the Aggregate:

		D. Gradation - Recycled Asphalt Pavement and Mineral Aggregate:

		E. Blending Sand:

		F. Mineral Filler:



		2.04 Proportions Of Materials For hot mix Asphalt:

		A. For the determination of a Project mix design, the Contractor shall submit to the Engineer representative samples of the various aggregates to be used along with gradation data showing the stockpile averages and variation of the aggregates as produ...

		B. The percentages of aggregate, including mineral filler, when used, refer to the completed dry mix.  The percentage of asphalt refers to the complete asphalt concrete mixture.

		C. Aggregate gradings within the above ranges shall be such that there is a minimum of 2 percent of the total aggregate retained between any successive pair of sieves finer than the U.S. No. 10.  The gradings shall be of such uniformity that the fract...

		D. For asphalt concrete Class A, Class B, Class E, Class F and Class G produced using recycled asphalt Materials, the sand silt requirements and the gradation for the U.S. No. 200 sieve for the asphalt concrete for placement in areas other than the we...



		2.05 Aggregates For Portland Cement Concrete:

		A. General Requirements:

		B. Fine Aggregate for Portland Cement Concrete:

		C. Coarse Aggregate for Portland Cement Concrete:





		2.06 QUARRY SPALLS:

		2.07 rock facing material:

		PART 3 - EXECUTION
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 – GENERAL 
 
1.01 Description:  The work of this section shall consist of clearing, grubbing, removing and 


disposing of all vegetation and debris which are within work limits as designated on the 
contract drawings except such objects as are designated to remain or are to be removed in 
accordance with other sections of these specifications.  This work shall also include the 
preservation from injury or defacement of all vegetation and objects designated to remain. 


 
1.02 Related Sections:  
 


Section 01 56 26 - Temporary Fencing 
Section 01 56 39 - Tree and Plant Protection 
Section 02 41 13 - Selective Site Demolition 


 
 
PART 2 – PRODUCTS    (Not Used) 
 
 
PART 3 - EXECUTION 
 
2.01 Trees shall be felled and removed in such a manner as to avoid injury to other trees or other 


objects designated to remain.  Clearing and grubbing and related work shall be 
accomplished only in the areas as designated on the contract drawings. 


 
A. Clearing:   Shall include the cutting and removal of all trees, brush and other 


designated unwanted growth and the removal and disposal of logs, rubbish piles, 
refuse, and other objectionable or unwanted matter. 


 
B. Grubbing/Stump Grinding:  Shall include the removal of all stumps, roots and other 


objectionable or unwanted matter, lying wholly or in part below the surface of the 
ground to a minimum depth of 3 feet below grade. 


 
2.02 Protection:  Objects designated to remain shall be carefully protected during construction 


operations in accordance with Section 01 56 39 - Tree & Plant Protection. 
 
2.03 Disturbance:  In case of injury to the bark, limbs or roots of vegetation designated to remain, 


the Contractor shall repair such damage by corrective pruning or other methods, to be 
approved by the Engineer and/or SPR’s Senior Urban Forester.  Low hanging branches and 
unsound or unsightly branches on trees or shrubs designated to remain shall be removed as 
directed.  All trimming shall be done by an ISA Certified Arborist and in accordance with 
good tree surgery practices. 
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2.04 Holes from which designated vegetation is removed:  All holes or depressions shall be 


backfilled with Structural Soil and compacted as specified in other sections (refer to Section 
31 00 0002200 - Earthwork for Site Work) of these specifications. 


 
2.05 Disposal:  All cleared and grubbed materials shall be recycled and/or disposed of by the 


Contractor as specified or directed by the Engineer.  Unless otherwise specified, all 
merchantable timber shall become the property of Seattle Parks and Recreation.  The 
Contractor shall deliver merchantable timber to SPR facility as directed by the Engineer. 


 
2.06 Replacement:  All trees that are designated for removal by the Engineer and SPR’s Senior 


Urban Forester shall be replaced at a two to one (2:1) ratio, per the Mayor’s directive for 
tree removal and replacements on public properties. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  This section is to be used for Hand Seeding of Small Lawn Areas 
only and used only as directed by the Engineer.  Edit with Track Changes turned on, any text in 
this section that appears in bold and italics then turn off the bold and italics for the final 
approved version.  This Specification must be edited for each project’s special conditions.  (Do not 
include these instructions in the Contract Documents). 
 
The attached Seattle Parks and Recreation (SPR) Standard Specifications represent the minimum 
acceptable standards for Hand Seeding of Lawns, Athletic Fields, Erosion Control and Eco-Turf or 
Wildflower Meadow Areas.  There are several options for execution of Soil Preparation operations 
as needed for the individual project requirements depending upon the existing conditions of the site, 
or as specified at the Park Engineer’s direction.  The Consultant shall choose the options that best 
suit the project conditions and edit the specifications accordingly.  The following guidelines shall be 
followed: 
 
Grading: 
Maintaining positive drainage to a drainage structure or detention facility is required at all times.  
Grades shall be a minimum of 2%.  Areas that are intended to be regularly mowed shall not exceed 
a ratio of 5 horizontal to 1 vertical (5:1).  Any area that is not intended to be mowed on a regular 
basis (Erosion Control or Meadow Areas) shall be graded between 5:1 and 3:1 depending on site 
conditions.  Any areas exceeding 3:1 shall be protected with erosion control fabric or other methods 
as specified by the Engineer.  Areas over 3:1 shall be planted as shrub bed areas or as shown on the 
drawings.  No area shall exceed a grade of 2:1 without the construction of a wall or rockery with 
adequate footings and drainage. 
 
Soil Preparation Options: 
Refer to Section 32 91 13 - Soil Preparation, for soil preparation and amendment options based on 
soil testing and/or existing conditions of native soils at the project site or as directed by the 
Engineer.  One of the soil preparation options shall be chosen and the specifications shall be edited 
accordingly to fit preparation strategy. 
 
Compaction of soils: 
Condition 1 - Soils require full compaction to levels as described in Section 31 00 00 - Earthwork 


and Section 32 91 13 - Soil Preparation. 
Condition 2 - Soils require cultivation to lessen compaction density to acceptable levels. 
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PART 1 - GENERAL 
 
1.01 Description:  Provide seeded lawns as shown on the contract drawings and as specified 


herein.   
 


A. The work includes the following: 
 


1. Preparation of the sub-soil. 
2. Soil Preparation; including the placing of specified soils and/or soil 


amendments. 
3. Liming and Fertilizing. 
4. Seeding of lawns, athletic fields, and other indicated areas. 
5. Maintenance. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 91 13 - Soil Preparation 


 
1.03 References: 
 


A. All construction shall be in accordance with the City of Seattle Standard Plans and 
Specifications (most recent edition). 


 
B. The Seattle Parks & Recreation (SPR) Standard Specifications and Details. 


 
1.03 Quality Assurance:  The seed shall be furnished in containers that show the following 


information: seed name, lot number, net weight, percentage of purity, germination, weed 
seed and inert material.  Seed that has become wet, moldy, or otherwise damaged will not be 
accepted.  Seed shall conform to the requirements of the Washington State seed law and 
when applicable the Federal Seed Act, and shall be "certified" grade or better. 


 
1.04 Submittals:  Submit seed vendor's certification for required grass seed mixture, indicating 


percentage by weight and percentages of purity, germination and weed seed for each grass 
species. 


 
1.05 Delivery, Storage and Handling:  Deliver seed and fertilizer materials in original unopened 


containers showing weight, analysis, and name of manufacturer.  Store the seed in such a 
manner that will prevent the wetting and deterioration of the seed. 


 
1.06 Field Quality Control: 
 


A. Grading inspections: 
 


1. Rough grading or sub-grades shall be inspected and approved by the 
Engineer prior to placing playfield soil. 


2. Finish grading, soil placement and preparation shall be inspected and 
approved by the Engineer prior to seed application. 
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B. Other Inspections:  The Contractor shall request a provisional inspection by the 


Engineer upon completion of the work.  Call the SPR Inspection Request Line @ 
(206) 684-7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspections.  Upon Substantial Completion and completion of the 
punch list items, the Engineer will make provisional acceptance in writing. 


 
1.05 Project Conditions: 
 


A. Restrict traffic from lawn areas until grass is established.  Erect signs and barriers as 
required. 


 
B. Provide hoses and lawn-watering equipment as required. 


 
1.06 Warranty:  Provide a uniform stand of grass.  Reseed all areas, which fail to provide a 


uniform stand of grass with specified materials until the Engineer accepts all affected areas. 
 
 
PART 2 - PRODUCTS 
 
2.01 Grass Seed Mix for Irrigated/Mowed Lawn Areas and Athletic Fields: 
 


A. The Grass Seed Mix shall be composed of the following, by weight: 
50% Turf-type Perennial Ryegrasses 
25% Creeping Red Fescue 
25% Chewings Fescue 


 
B. The Grass Seed Mix shall also meet or exceed the following: 


Minimum pure seed percent - 98% 
Minimum germination percent - 90% 
Maximum weed seed percent - 0.5% 


 
C. All Seed shall be packed in clean, sound containers of uniform weight. 


 
D. Soil preparation:  Soil preparation shall be per Section 32 91 13, unless otherwise 


specified. 
 


E. Soil Amendments shall be as follows:  Compost, Lime, Fertilizers, etc., per Section 
32 91 13 - Soil Preparation. 


 
 
PART 3 - EXECUTION 
 
3.01 Inspection:  The Engineer shall examine all of the finished surfaces.  Do not start seeding 


work until all unsatisfactory conditions are corrected. 
 
3.02 Preparation of Sub-soils: 
 



mailto:parksconstruction.inspection@seattle.gov
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A. Prepare subsoil to eliminate uneven areas and low spots.  Maintain lines, levels, 
profiles and contours.  Make changes in grade gradual.  Blend slopes into level areas. 


 
B. Remove foreign materials and undesirable plants and their roots.  Do not bury 


foreign material beneath areas to be seeded.  Remove contaminated subsoil. 
 


C. Scarify sub-soil to a depth of four (4) inches where specified soil is to be placed.  
Repeat cultivation in areas where equipment, used for hauling and spreading, has 
compacted subsoil. 


 
3.03 Placing Specified Soils or Soil Amendments: 
 


A. Spread specified soil or soil amendments to the specified depth over all areas to be 
seeded and rototill into the subsoil, refer to Section 32 91 13 - Soil Preparation for 
options. 


 
B. Place specified soil or amendment during dry weather and on dry, unfrozen, prepared 


subsoil. 
 


C. Grade all areas to eliminate rough, low, soft areas, and to ensure positive drainage.  
Achieve elevations and grades as shown on the drawings.  Roll for firmness and to 
prepare for seeding. 


 
3.04 Liming and Fertilizing: 
 


A. Incorporate fifty (50) pounds of Dolomite Lime per 1,000 square feet (if required by 
soil test or as directed by the Engineer). 


 
B. Incorporate specified Installation Fertilizer by broadcasting over entire area at an 


even distribution and rate, then broom rake the fertilizer into the top inch of specified 
or amended soil at the rate of one (1) pounds of nitrogen per 1,000 square feet. 


 
3.05 Seeding: 
 


A. Seed indicated areas within contract limits and areas adjoining contract limits 
disturbed as a result of construction operation. 


 
B. After applying lime, fertilizer and amendments at the specified rates, drag to an even 


grade and roll for firmness. 
 


C. Grass Seed Mixes shall be spread at the rate of eight (8) pounds per 1,000 square 
feet. 


 
D. Half of the seed shall be sown at right angles to the first sowing, lightly rake to cover 


seed, compact by rolling, spread a thin layer (approximately 1/4 inch) of fertile 
mulch over the entire area and water as required. 
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E. Spread a minimum of ¼” of Fertile Mulch over all seeded areas (except Ecology 
Mix) and broom rack to an even consistency. 


 
F. Seeding shall not be done during windy weather (above 25 mph) or when the ground 


is overly wet (saturated) or frozen.  Contractor shall give the Owner 48 hours notice 
of seeding operations.  Seeding, fertilizing, and mulching of prepared areas shall be 
performed during the following time frames: 


 
1. Seeding shall be done from April 1 to May 31 or from September 1 to 


October 31. 
2. No seeding shall be done before or after these dates without the Engineer’s 


written approval.  Written permission to seed from June 1 to August 31 may 
be granted only if automatic irrigation is available and operational at the site.  
Permission to seed from November 1 to March 31 will only be given when 
completion of the Project is imminent and the environmental conditions are 
conducive to acceptable growth.  No seeding shall be done on weekends or 
legal holidays without written approval of the Engineer. 


3. Application of pre-germinated seed, moisture retention agents and/or 
provision for supplemental watering may be required by the Engineer should 
the Contractor schedule this portion of the Work outside the time frames 
listed in item 1 immediately above. 


4. All areas that are partially completed to grade, shall be prepared and seeded 
during the first available planting period and shall not be allowed to sit idle 
for long periods of time without receiving the erosion control specified in the 
Contract. 


5. When environmental conditions are not conducive to acceptable results from 
seeding operations, the Engineer may order the Work suspended, and it shall 
be resumed only when the desired results are likely to be obtained. 


 
3.07 Maintenance and Establishment: 
 


A. Maintain seeded areas until grass is well established and exhibits a vigorous growing 
condition. 


 
B. Maintenance shall include protection, watering, weeding and at least two mowings. 


 
C. After the first mowing, turf shall be fertilized at the rate of one (1) pound of nitrogen 


per 1,000 square feet. 
 


D. All grass clippings shall be removed from the site during each mowing. 
 
3.08 Acceptance: 
 


A. Inspection to determine Physical Completion of seeded areas shall be made by the 
Engineer upon the Contractor's request.  Provide notification at least five (5) working 
days before requested inspection date. 
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1. Seeded areas shall be accepted provided that all requirements, including 
maintenance, have been complied with and grass is well established and 
exhibits a vigorous growing condition. 


2. Upon Physical Completion, the Owner shall assume all lawn maintenance 
responsibilities. 


 
3.09 Cleaning:  Perform cleaning during installation of the work and upon completion of the 


work.  Remove from site, all excess materials, soil, debris, and equipment.  Repair any and 
all damage to the site resulting from seeding operations. 


 
3.10 Warranty and Replacement:  All seeded areas must have a relatively uniform stand of turf 


grass or other seed mixes as specified with no bare spots over 6" square at the time of 
Substantial Completion.  Reseed at the original rate and fertilize at the rates as for all 
blended materials.  All areas failing to vigorously establish within 90 days after germination 
or one growing season (whichever is longest), shall be redone at the Contractor’s expense. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 


PART 1 - GENERAL 


1.01 SECTION INCLUDES: 


A. Requirements for asphalt mixing plants and equipment. 


1.02 RELATED SECTIONS: 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 12 16 - Asphalt Paving 


Section 32 23 13 16 - Grade Adjustment for Utility Structures 
Section 32 23 13.13 – Sub-grade Preparation for Asphalt Paving 


PART 2 - PRODUCTS 


2.01 USE OF RECYCLED MATERIAL: 


A. Upon approval of the Engineer, the Contractor may have the option of utilizing 
asphalt concrete removed under the Contract, if any, or old asphalt concrete from an 
existing stockpile, or supplying all new Materials in the production of the asphalt 
concrete pavement, or any combination of the foregoing. 


B. If removed from an existing stockpile, the old asphalt concrete used shall be 
uniform in gradation, asphalt content, and asphalt viscosity.  If not from an 
identified and approved source, the Mineral Aggregates shall meet degradation and 
hardness requirements. 


C. If the Contractor elects to use 20% or less of recycled Materials, the recycled 
Materials need not be uniform as long as the asphalt concrete meets the 
Specifications for the class that is specified. 


D. Recycled Materials shall not be used in asphalt concrete Class D. 


PART 3 – EXECUTION 


3.01 GENERAL: 


A. The Equipment used by the Contractor shall include scarifying, mixing, spreading, 
finishing and compacting Equipment, an asphalt distributor, and Equipment for 
heating asphalt Material, and shall be subject to approval by the Engineer before its 
use on the Work. 


B. On areas where irregularities or unavoidable obstacles make the use of mechanical 
spreading and finishing Equipment impractical, the paving may be done with other 
Equipment or by hand. 
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C. Spreading Equipment shall be self-propelled, supported on at least four pneumatic 
tires, with an approved device for accurately metering and distributing the Mineral 
Aggregate uniformly over the Roadway surface.  


D. Brooms shall be motorized with a positive means of controlling vertical pressure. 


E. Other Equipment necessary to acceptably perform the work as specified herein shall 
be subject to approval by the Engineer before its use on the Work.  


F. Additional units shall be placed on the Work when, in the opinion of the Engineer, 
it is considered necessary in order to fulfill the requirements of these Specifications, 
or to complete the Work within the time specified. 


G. Both the asphalt distributor and the self-propelled chip spreader shall be calibrated 
prior to their use to ensure applications within the specified coverage limits.  
Adjustment of the asphalt distributor spray bar height shall produce a triple lap of 
spray fans from bars with a 4 inch nozzle spacing and a double lap from bars having 
a 6-inch nozzle spacing.  


H. The Contractor shall frequently check and adjust, if necessary, the height of the 
spray bar during asphalt application to insure the height above the pavement surface 
does not vary more than 1 inch as the truck load lightens. 


3.02 REQUIREMENTS FOR ALL PLANTS: 


A. Sufficient storage space shall be provided for each size of aggregate. 


B. The different aggregate sizes shall be kept separated until they have been delivered 
to the cold elevator feeding the plant except that aggregate combined with recycled 
aggregate meeting the requirements of “Gradation - Recycled Asphalt Pavement 
And Mineral Aggregate” Paragraph of “Aggregates For Asphalt Paving” Article of 
Section 32 11 23 - Mineral Aggregates. 


C. The storage yard shall be maintained neat and orderly and the separate stockpiles 
shall be readily accessible for sampling. 


D. The asphalt plant shall have a minimum capacity rating by the manufacturer as 
follows: 


1. For Projects involving 5,000 tons or more: 


a. Batch plants - 2,000 lbs. per batch. 


b. Continuous mix and rotary drum plants - 100 tons per hour. 


2. For Projects involving less than 5,000 tons: 


a. Batch plants - 1,000 lbs. per batch. 


b. Continuous mix and rotary drum plants - 45 tons per hour. 


F. Equipment for preparation of asphalt Material: 


1. Tanks for the storage of asphalt Material shall be equipped to heat and hold 
the Material at the required temperatures. 


2. The heating shall be accomplished by steam coils, electricity, or other 
acceptable means so that no flame shall be in contact with the tank. 
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3. The circulating system for the asphalt Material shall be designed to ensure 
proper and continuous circulation during the operating period. 


4 Provision shall be made for measuring the asphalt in the storage tank and a 
valve shall be placed in either the supply line to the mixer or the storage tank 
for sampling the Material.  


G. Feeder for drier or drum mixer: 


1. The plant shall be provided with accurate mechanical means for uniformly 
feeding the aggregate into the drier so that uniform production and uniform 
temperature are maintained. 


2 The feeder for blending sand, when required, shall be capable of providing a 
consistent, uniform flow in the amount designated in the Contract. 


H. Plant screens, capable of screening all aggregate to the specified sizes and 
proportions and having normal capacities in excess of the full capacity of the mixer, 
shall be provided. 


I. Bins: 


1. The plant shall include storage bins of sufficient capacity to supply the 
mixer when it is operating at full capacity. 


2 Bins shall be arranged to ensure separate and adequate storage of 
appropriate fractions of the aggregate. 


3 Separate dry storage shall be provided for mineral filler when used and the 
plant shall be equipped to feed such Material into the mixer. 


4. Each bin shall be provided with overflow pipes, sized and located to prevent 
Material backing up into other compartments or bins. 


5. Each compartment shall be provided with an outlet gate, constructed so there 
shall be no leakage when closed.  The gates shall close quickly and 
completely. 


6. Bins shall be constructed so samples can be readily obtained. 


7. Bins shall be equipped with adequate tell-tale devices to indicate the level of 
the aggregate in the bins at the lower quarter points. 


J. Asphalt control unit: 


1. Acceptable means, either by weighing or metering, shall be provided to 
obtain the proper amount of asphalt Material in the mix. 


2. Means shall be provided for checking the quantity or rate of flow of asphalt 
Material into the mixer. 


3. The asphalt may also be proportioned by a device which sprays the asphalt 
into the mixer through six or more nozzles, and which weighs or proportions 
the Material for each batch by a positive rotating meter which is calibrated 
in pounds. 


a. The metering device shall have an established background of service 
and shall be approved by the Engineer.  
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K. Thermometric Equipment: 


1. An armored thermometer of adequate range in temperature reading shall be 
fixed in the asphalt feed line at a suitable location near the charging valve at 
the mixer unit. 


2. The plant shall also be equipped with either an approved dial-scale, a 
mercury actuated thermometer, an electric pyrometer, or other acceptable 
thermometric instrument placed at the discharge chute of the drier to 
automatically register or indicate the temperature of the heated aggregate. 


3. This device shall be in full view of the plant operator. 


4. The Engineer may require replacement of any thermometer with an 
acceptable temperature-recording apparatus for better regulation of the 
temperature of aggregate.  


L. Dust collector: 


1. The plant shall be equipped with a dust collector constructed to waste or 
return uniformly to the hot elevator all or any part of the Material collected. 


2. When a baghouse is used for dust control, the Contractor shall be able to 
introduce the Material returned from the baghouse into the mixture at a 
uniform and continuous rate. 


a. Accurate mechanical means shall be provided for uniformly feeding 
the fines into the aggregate stream. 


b. To accomplish this, the Contractor shall provide a surge hopper with 
a holding capacity sufficient to accumulate the baghouse fines or 
shall have a variable speed mechanical feed interlocked to the plant 
which prevents any variance in feed into the aggregate stream. 


c. Either method shall provide uniform and continuous return of the 
well-graded fine Materials and be provided with a method of 
withdrawing the surplus fines independently for disposal. 


M. The plant burner fuel shall be restricted to the use of propane, butane, natural gas, 
methane, coal, No. 1 or No. 2 fuel oil, or other acceptable burner fuel submitted to 
and approved by the Engineer.  


3.03 REQUIREMENTS FOR BATCH PLANTS: 


A. The plant shall include a drier or driers which continuously agitate the aggregate 
during the heating and drying process, and be capable of preparing aggregates to 
specification requirements. 


B. Weigh box or hopper: 


1. The Equipment shall include a means for accurately weighing each size of 
aggregate in a weigh box or hopper suspended on scales and of ample size to 
hold a full batch without hand raking or running over. 


2. The gate shall close tightly so that no Material is allowed to leak into the 
mixer while a batch is being weighed. 







Project Name 
9/6/12 


SECTION 32 11 26.23   PAGE 5 
ASPHALT PLANTS AND EQUIPMENT 


C. Asphalt control: 


1. The Equipment used to measure the asphalt Material shall be accurate to 
±0.5%. 


2. The asphalt bucket shall be a non-tilting type with a loose sheet metal cover.  
The capacity of the asphalt bucket shall be at least 15% in excess of the 
weight of asphalt Material required in any batch. 


3. The asphalt bucket, its discharge valve or valves and spray bar shall be 
adequately heated. 


4. The length of the discharge opening or spray bar shall be not less than 75% 
of the length of the mixer and it shall discharge directly into the mixer. 


5. Steam jackets, if used, shall be efficiently drained and all connections shall 
be constructed so they do not interfere with the efficient operation of the 
asphalt scales. 


6. The plant shall have an adequately heated quick-acting, non-drip, charging 
valve located directly over the asphalt Material bucket.   


7. The indicator dial shall have a capacity of at least 15% in excess of the 
quantity of asphalt Material used in a batch. 


8. The controls shall be constructed so they may be locked at any dial setting 
and automatically reset to that reading after the addition of asphalt Material 
to each batch. 


9. The dial shall be in full view of the mixer operator. 


10. The flow of asphalt Material shall be automatically controlled so it will 
begin when the dry mixing period is over. 


11. All of the asphalt Material required for one batch shall be discharged in not 
more than 15 seconds after the flow has started. 


12. The size and spacing of the spray bar openings shall provide a uniform 
application of asphalt Material the full length of the mixer. 


13. The section of the asphalt line between the charging valve and the spray bar 
shall be provided with a valve and outlet for checking the meter when a 
metering device is substituted for an asphalt Material bucket. 


D. Mixer: 


1. The batch mixer shall be an acceptable type capable of producing a uniform 
mixture meeting the requirements of these Specifications. 


2. If not enclosed, the mixer box shall be equipped with a dust hood to prevent 
loss of dust. 


3. Clearance of the blades from all fixed and moving parts shall not exceed 1 
inch unless the maximum diameter of the aggregate in the mix exceeds 1½ 
inches, in which case the clearance shall not exceed 1½ inches. 


E. Mixing time: 
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1. The plant shall be capable of regulation of the mixing time as specified in 
this Section in 5 second increments. 


F. Automatic controls: 


1. All Projects using a batch mixer involving 5,000 tons or more of asphalt 
concrete shall conform to the following provisions. 


2. The proportioning and timing devices shall be automatic to the extent that 
the only manual operation required for the proportioning and mixing of 
Materials for one batch shall be a single operation of a switch or starter. 


3. The mixing plant shall be equipped with automatic weight proportioning 
devices to monitor and control the weights of the several components of 
aggregates and of the asphalt, plus timing lock devices to monitor and 
control the position of the aggregate weigh hopper dump gate, the asphalt 
bucket discharge valve, and the mixer discharge gate.   


4. Withdrawal from the aggregate bins and the discharge of the weigh hopper 
shall be so interlocked that the weigh hopper cannot discharge until the 
required quantity of aggregate from each bin has been deposited therein. 


a. The weigh hopper may be a single compartment, individual weight 
control type, or of the divided compartment, preset volume type. 


b. When the single compartment, individual weight control type is 
used, the automatic scale weight system shall discharge and weigh 
Material from one bin at a time. 


c. When the preset volume weigh hopper is used, the automatic control 
system shall check the total weight of each aggregate batch and 
provision shall be made to allow the Engineer to check easily and 
quickly the individual aggregate weights at any time. 


5. The timing lock devices shall be actuated by the opening of the aggregate 
weigh hopper dump gate.  They shall lock the asphalt bucket discharge valve 
until preset dry mixing time is expired and shall lock the mixer discharge 
gate throughout the preset dry and wet mixing periods.  The control of the 
timing shall be flexible and capable of being set at intervals of not more than 
5 seconds throughout cycles up to 60 seconds.   


6. The dials of the timing locks and automatic weighing controls shall be so 
arranged that the time interval and mass proportion controls may be locked 
by the Engineer. 


3.04 REQUIREMENTS FOR CONTINUOUS MIX PLANTS: 


A. Aggregate proportioning: 


1. The plant shall include a means for accurately proportioning each size of 
aggregate. 


2. The plant shall have a feeder mounted under each compartment bin. 
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3. Each compartment bin shall have an accurately controlled individual gate to 
form an orifice for volumetrically measuring the Material drawn from each 
compartment. 


4. The feeding orifice shall be rectangular with one dimension adjustable by 
positive mechanical means provided with a lock. 


5. Indicators shall be provided for each gate to show the respective gate 
opening in inches. 


6. The feeder belt or drive system shall be adjustable to various speeds and 
calibrated with various gate openings for the Material to be used. 


B. Weight calibration of aggregate feed: 


1. The plant shall include a means for calibration of gate openings by weighing 
test samples. 


2. Provision shall be made so that Materials fed out of individual orifices may 
be bypassed to individual test boxes. 


3. The plant shall be equipped to conveniently handle individual test samples 
weighing not less than 200 pounds. 


C. Synchronization of aggregate feed and asphalt Material feed: 


1. Acceptable means shall be provided to afford positive interlocking control 
between the flow of aggregate from the bins and the flow of asphalt Material 
from the meter or other proportioning device. 


2. This control shall be accomplished by interlocking mechanical means or by 
any other positive method acceptable to the Engineer. 


3. A warning device shall be provided to alert the plant operator any time the 
level of Material in any one bin is so low that uniform feed is discontinued. 


D. Mixer: 


1. The plant shall include a continuous mixer of an acceptable type, adequately 
heated and capable of producing a uniform mixture meeting the 
requirements of these Specifications. 


2. It shall be equipped with a discharge hopper with dump gates which permit 
rapid and complete discharge of the mixture. 


3. The paddles shall be adjustable for angular position on the shafts and 
reversible to retard the flow of the mix. 


4. The mixer shall have a manufacturer’s plate giving the net volumetric 
contents of the mixer at the several heights inscribed on a permanent gauge. 


5. Charts shall be provided showing the rate of feed of aggregate per minute 
for the aggregate being used. 


3.05 REQUIREMENTS FOR ROTARY DRUM PLANTS: 


A. The plant shall have a feeder capable of uniformly introducing the aggregate into 
the drum. 
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1. The aggregate feeder shall be synchronized with the asphalt Material feed. 


2. Acceptable means shall be provided to afford positive interlocking control 
between each aggregate cold feed bin, aggregate feed, and the asphalt feed 
so the plant automatically activates a warning device if the feed of either 
aggregate or asphalt is interrupted. 


B. The plant shall have the mixing capability to provide a uniform mixture meeting the 
requirements of these Specifications. 


C. The asphalt Material feed shall have positive recording capabilities so the amount of 
asphalt incorporated into the mix during any given period of time may be read 
directly. 


3.06 SCREENLESS PLANTS: 


A. If the Contractor elects to produce aggregate in accordance with “Gradation - 
Recycled Asphalt Pavement And Mineral Aggregate” Paragraph of Section 32 11 
23 – Mineral Aggregates, then “Plant screens,…” and “Bins” Paragraphs of 
“Requirements For All Plants” Article of this Section will not be required provided 
the completed mixture meets the Specifications as listed in “Proportions Of 
Materials For Asphalt Concrete” Article of Section 32 11 23 – Mineral Aggregates, 
for the class of mix being produced. 


3.07 HAULING EQUIPMENT: 


A. Trucks used for hauling asphalt concrete mixtures shall have tight, clean, smooth 
metal beds that have been thinly coated with a minimum amount of paraffin oil, or 
other acceptable material to prevent the mixture from adhering to the beds. 


B. Each truck shall have a cover of canvas or other suitable material of sufficient size 
to protect the mixture from the weather.  


C. When dump truck beds are sprayed with oil, the excess oil shall be drained prior to 
filling with the asphalt mixture. 


1. For hopper trucks, the conveyer shall be in operation during the process of 
oiling the bed. 


D. Unless specified otherwise in the Contract, the asphalt concrete mixture shall leave 
the mixing plant at a temperature between 260°F and 350°F, and when deposited as 
part of the Pavement Structure, shall have a minimum temperature of 250°F. 


3.08 ASPHALT PAVERS: 


A. Asphalt pavers shall be self-contained, power-propelled units, provided with an 
activated screed or strike-off assembly, heated if necessary, and capable of 
spreading and finishing courses of asphalt plant mix Material in lane widths 
applicable to the specified typical section and thicknesses shown on the Drawings. 


B. The screed or strike-off assembly shall effectively produce a finished surface of the 
required evenness and texture without tearing, shoving, segregating, or gouging the 
mixture. 
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1. Any bolt-on or hydraulic extensions shall produce the same results including 
ride, density, and surface texture as the screed or strike off assembly. 


2. Hydraulic extenders without screeds, augers, and vibration shall not be used 
in the Traveled Way. 


C. When laying mixtures, the paver shall be operated at a uniform forward speed 
consistent with the plant production rate and roller train capacity to result in a 
continuous operation. 


1. The auger speed and flight gate opening shall be adjusted to coordinate with 
the operation. 


D. The paver shall be equipped with automatic screed controls with sensors for either 
or both sides of the paver. 


1. The controls shall be capable of sensing grade from an outside reference 
line, sensing the transverse slope of the screed, and providing automatic 
signals which operate the screed to maintain the desired grade and transverse 
slope. 


2. The sensor shall be constructed so it operates from a reference line or a 
multi-footed ski-like arrangement. 


E. The transverse slope controller shall be capable of maintaining the screed at the 
desired slope within ± 0.1%. 


F. The paver shall be equipped with automatic feeder controls, properly adjusted to 
maintain a uniform depth of Material ahead of the screed. 


G. Manual operation will be permitted in the construction of irregularly shaped and 
minor areas. 


1. These areas may include, but are not limited to, gore areas, road approaches, 
left-turn channelizations, and tapers.  


H. When specified in the Contract, reference lines will be required for both outer edges 
of the Traveled Way for each main line Roadway for vertical control. 


1. Horizontal control utilizing the reference line will be permitted. 


2. The grade and slope for intermediate lanes shall be controlled automatically 
from reference lines or by means of a multi-footed ski and a slope control 
device. 


3. When the finish of the grade prepared for paving is superior to the 
established tolerances, and, when in the opinion of the Engineer, further 
improvement to the line, grade, cross-section, and smoothness can best be 
achieved without the use of the reference line, a multi-footed ski-like 
arrangement may be substituted subject to the continued approval of the 
Engineer. 


4. After paving the first lane, a joint matcher may be used subject to the 
approval of the Engineer. 


5. The use of the reference line shall be reinstituted immediately whenever the 
Contractor fails to maintain a superior pavement, or rhythmic undulations 
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occur, or the surface smoothness of the course being paved fails to meet the 
requirements for wearing course. 


6. The reference line may be removed after the completion of the first course 
of asphalt concrete if the Contractor demonstrates acceptable thickness and 
finished surface control. 


7. Failure to continue acceptable thickness and finished grade control may 
require reinstallation of the reference line at the Contractor’s sole expense.   


I. The Contractor shall furnish and install all pins, brackets, tensioning devices, wire, 
and accessories necessary for acceptable operation of the automatic control 
Equipment. 


1. The Contractor shall submit samples of the above items along with the 
methods and procedures to the Engineer for approval at least 5 Working 
Days prior to installation.  


3.09 ROLLERS: 


A. Rollers shall be self-propelled pneumatic-tired or smooth-wheeled rollers, each 
weighing not less than 10 tons. 


B. Rollers shall be of the steel wheel, vibratory, or pneumatic tire type, in good 
condition, capable of reversing without backlash, and shall be operated at speeds 
slow enough to avoid displacement of the mixture. 


C. The number and weight of rollers shall be sufficient to compact the mixture as 
required in this Section. 


D. The use of Equipment which results in excessive crushing of the aggregate will not 
be permitted. 


E. Rollers producing pickup, washboard, uneven compaction of the surface or other 
undesirable results will be rejected by the Engineer. 


F. The following shall apply to the various types of rollers: 


1. Vibratory Rollers 


a. A variable amplitude will be required, with at least 2 settings. 


b. A variable frequency with a 2,000 VPM minimum. 


c. The maximum rate of travel under vibration shall be limited to 3 
mph. 


d. Pneumatic propulsion on Surface Courses shall be limited to smooth 
tires that do not leave visible tracks. 


2. Pneumatic Tired Rollers 


a. The maximum rate of travel shall be limited to 5 mph. 


b. Skirts shall be firmly affixed to the perimeter of the roller and shall 
uniformly extend to within 1 inch of the pavement surface. 


3. Steel Wheel Rollers 
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a. The maximum rate of travel shall be limited to 4 mph. 


3.10 PLANERS: 


A. Planing shall be by the cold planing method only. 


B. Equipment shall be subject to the Engineer’s approval prior to use.  Equipment shall 
be maintained in good working condition while in use. 


1. The storage of Equipment and volatile Material shall be off-street and in 
compliance with Seattle Fire Department regulations. 


C. Cold planers shall be milling type Equipment capable of cutting at least a 5 foot 
chord to a depth of 4 inches in one pass. 


1. Smaller planers may be used for cutting around utility castings and making 
taper cuts for butt joints. 


D. For mainline cold planing operations, the Equipment shall have automatic controls 
with sensor for either or both sides of the Equipment capable of sensing the proper 
grade from an outside reference line. 


1. The automatic controls shall also be capable of maintaining the desired 
transverse slope. 


2. The sensor shall be so constructed that it operates from a reference line or 
multi-footed ski-like arrangement. 


3. The transverse slope controller shall be capable of maintaining the screed at 
the desired slope within ± 0.1%. 


3.11 DISTRIBUTORS: 


A. The distributor shall have a capacity of not less than 1,000 gallons, and shall be so 
designed, equipped, maintained, and operated that asphalt Material of an even heat 
shall be uniformly applied at the required rate. 


B. It shall be equipped with a 10-foot spray bar with extensions, pressure pump and 
gauge, volume gauge so located as to be observed easily by the Engineer from the 
ground, a tachometer to control accurately the speed and spread of asphalt. 


C. It shall be equipped with two thermometers, one installed permanently in the tank to 
indicate temperatures of the asphalt at all times. 


D. The power for operating the pressure pump shall be supplied by a power unit which 
provides a uniform spray from each of the nozzles across the spray bar and 
extensions. 


 


 


END OF SECTION 





		PART 1 - GENERAL

		1.01 Section Includes:

		A. Requirements for asphalt mixing plants and equipment.



		1.02 Related Sections:

		0TSection 31 00 00 - Earthwork

		0TSection 32 11 23 - Mineral Aggregates

		0TSection 32 12 16 - Asphalt Paving

		0TSection 32 23 13.13 – Sub-grade Preparation for Asphalt Paving

		Section 32 23 13 16 - Grade Adjustment for Utility Structures





		PART 2 - PRODUCTS

		2.01 Use of Recycled Material:

		A. Upon approval of the Engineer, the Contractor may have the option of utilizing asphalt concrete removed under the Contract, if any, or old asphalt concrete from an existing stockpile, or supplying all new Materials in the production of the asphalt ...

		B. If removed from an existing stockpile, the old asphalt concrete used shall be uniform in gradation, asphalt content, and asphalt viscosity.  If not from an identified and approved source, the Mineral Aggregates shall meet degradation and hardness r...

		C. If the Contractor elects to use 20% or less of recycled Materials, the recycled Materials need not be uniform as long as the asphalt concrete meets the Specifications for the class that is specified.

		D. Recycled Materials shall not be used in asphalt concrete Class D.





		PART 3 – EXECUTION

		3.01 General:

		A. The Equipment used by the Contractor shall include scarifying, mixing, spreading, finishing and compacting Equipment, an asphalt distributor, and Equipment for heating asphalt Material, and shall be subject to approval by the Engineer before its us...

		B. On areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing Equipment impractical, the paving may be done with other Equipment or by hand.

		C. Spreading Equipment shall be self-propelled, supported on at least four pneumatic tires, with an approved device for accurately metering and distributing the Mineral Aggregate uniformly over the Roadway surface.

		D. Brooms shall be motorized with a positive means of controlling vertical pressure.

		E. Other Equipment necessary to acceptably perform the work as specified herein shall be subject to approval by the Engineer before its use on the Work.

		F. Additional units shall be placed on the Work when, in the opinion of the Engineer, it is considered necessary in order to fulfill the requirements of these Specifications, or to complete the Work within the time specified.

		G. Both the asphalt distributor and the self-propelled chip spreader shall be calibrated prior to their use to ensure applications within the specified coverage limits.  Adjustment of the asphalt distributor spray bar height shall produce a triple lap...

		H. The Contractor shall frequently check and adjust, if necessary, the height of the spray bar during asphalt application to insure the height above the pavement surface does not vary more than 1 inch as the truck load lightens.



		3.02 Requirements For All Plants:

		A. Sufficient storage space shall be provided for each size of aggregate.

		B. The different aggregate sizes shall be kept separated until they have been delivered to the cold elevator feeding the plant except that aggregate combined with recycled aggregate meeting the requirements of “Gradation - Recycled Asphalt Pavement An...

		C. The storage yard shall be maintained neat and orderly and the separate stockpiles shall be readily accessible for sampling.

		D. The asphalt plant shall have a minimum capacity rating by the manufacturer as follows:

		1. For Projects involving 5,000 tons or more:

		a. Batch plants - 2,000 lbs. per batch.

		b. Continuous mix and rotary drum plants - 100 tons per hour.



		2. For Projects involving less than 5,000 tons:

		a. Batch plants - 1,000 lbs. per batch.

		b. Continuous mix and rotary drum plants - 45 tons per hour.





		F. Equipment for preparation of asphalt Material:

		1. Tanks for the storage of asphalt Material shall be equipped to heat and hold the Material at the required temperatures.

		2. The heating shall be accomplished by steam coils, electricity, or other acceptable means so that no flame shall be in contact with the tank.

		3. The circulating system for the asphalt Material shall be designed to ensure proper and continuous circulation during the operating period.

		4 Provision shall be made for measuring the asphalt in the storage tank and a valve shall be placed in either the supply line to the mixer or the storage tank for sampling the Material.



		G. Feeder for drier or drum mixer:

		1. The plant shall be provided with accurate mechanical means for uniformly feeding the aggregate into the drier so that uniform production and uniform temperature are maintained.

		2 The feeder for blending sand, when required, shall be capable of providing a consistent, uniform flow in the amount designated in the Contract.



		H. Plant screens, capable of screening all aggregate to the specified sizes and proportions and having normal capacities in excess of the full capacity of the mixer, shall be provided.

		I. Bins:

		1. The plant shall include storage bins of sufficient capacity to supply the mixer when it is operating at full capacity.

		2 Bins shall be arranged to ensure separate and adequate storage of appropriate fractions of the aggregate.

		3 Separate dry storage shall be provided for mineral filler when used and the plant shall be equipped to feed such Material into the mixer.

		4. Each bin shall be provided with overflow pipes, sized and located to prevent Material backing up into other compartments or bins.

		5. Each compartment shall be provided with an outlet gate, constructed so there shall be no leakage when closed.  The gates shall close quickly and completely.

		6. Bins shall be constructed so samples can be readily obtained.

		7. Bins shall be equipped with adequate tell-tale devices to indicate the level of the aggregate in the bins at the lower quarter points.



		J. Asphalt control unit:

		1. Acceptable means, either by weighing or metering, shall be provided to obtain the proper amount of asphalt Material in the mix.

		2. Means shall be provided for checking the quantity or rate of flow of asphalt Material into the mixer.

		3. The asphalt may also be proportioned by a device which sprays the asphalt into the mixer through six or more nozzles, and which weighs or proportions the Material for each batch by a positive rotating meter which is calibrated in pounds.

		a. The metering device shall have an established background of service and shall be approved by the Engineer.





		K. Thermometric Equipment:

		1. An armored thermometer of adequate range in temperature reading shall be fixed in the asphalt feed line at a suitable location near the charging valve at the mixer unit.

		2. The plant shall also be equipped with either an approved dial-scale, a mercury actuated thermometer, an electric pyrometer, or other acceptable thermometric instrument placed at the discharge chute of the drier to automatically register or indicate...

		3. This device shall be in full view of the plant operator.

		4. The Engineer may require replacement of any thermometer with an acceptable temperature-recording apparatus for better regulation of the temperature of aggregate.



		L. Dust collector:

		1. The plant shall be equipped with a dust collector constructed to waste or return uniformly to the hot elevator all or any part of the Material collected.

		2. When a baghouse is used for dust control, the Contractor shall be able to introduce the Material returned from the baghouse into the mixture at a uniform and continuous rate.

		a. Accurate mechanical means shall be provided for uniformly feeding the fines into the aggregate stream.

		b. To accomplish this, the Contractor shall provide a surge hopper with a holding capacity sufficient to accumulate the baghouse fines or shall have a variable speed mechanical feed interlocked to the plant which prevents any variance in feed into the...

		c. Either method shall provide uniform and continuous return of the well-graded fine Materials and be provided with a method of withdrawing the surplus fines independently for disposal.





		M. The plant burner fuel shall be restricted to the use of propane, butane, natural gas, methane, coal, No. 1 or No. 2 fuel oil, or other acceptable burner fuel submitted to and approved by the Engineer.



		3.03 Requirements For Batch Plants:

		A. The plant shall include a drier or driers which continuously agitate the aggregate during the heating and drying process, and be capable of preparing aggregates to specification requirements.

		B. Weigh box or hopper:

		1. The Equipment shall include a means for accurately weighing each size of aggregate in a weigh box or hopper suspended on scales and of ample size to hold a full batch without hand raking or running over.

		2. The gate shall close tightly so that no Material is allowed to leak into the mixer while a batch is being weighed.



		C. Asphalt control:

		1. The Equipment used to measure the asphalt Material shall be accurate to ±0.5%.

		2. The asphalt bucket shall be a non-tilting type with a loose sheet metal cover.  The capacity of the asphalt bucket shall be at least 15% in excess of the weight of asphalt Material required in any batch.

		3. The asphalt bucket, its discharge valve or valves and spray bar shall be adequately heated.

		4. The length of the discharge opening or spray bar shall be not less than 75% of the length of the mixer and it shall discharge directly into the mixer.

		5. Steam jackets, if used, shall be efficiently drained and all connections shall be constructed so they do not interfere with the efficient operation of the asphalt scales.

		6. The plant shall have an adequately heated quick-acting, non-drip, charging valve located directly over the asphalt Material bucket.

		7. The indicator dial shall have a capacity of at least 15% in excess of the quantity of asphalt Material used in a batch.

		8. The controls shall be constructed so they may be locked at any dial setting and automatically reset to that reading after the addition of asphalt Material to each batch.

		9. The dial shall be in full view of the mixer operator.

		10. The flow of asphalt Material shall be automatically controlled so it will begin when the dry mixing period is over.

		11. All of the asphalt Material required for one batch shall be discharged in not more than 15 seconds after the flow has started.

		12. The size and spacing of the spray bar openings shall provide a uniform application of asphalt Material the full length of the mixer.

		13. The section of the asphalt line between the charging valve and the spray bar shall be provided with a valve and outlet for checking the meter when a metering device is substituted for an asphalt Material bucket.



		D. Mixer:

		1. The batch mixer shall be an acceptable type capable of producing a uniform mixture meeting the requirements of these Specifications.

		2. If not enclosed, the mixer box shall be equipped with a dust hood to prevent loss of dust.

		3. Clearance of the blades from all fixed and moving parts shall not exceed 1 inch unless the maximum diameter of the aggregate in the mix exceeds 1½ inches, in which case the clearance shall not exceed 1½ inches.



		E. Mixing time:

		1. The plant shall be capable of regulation of the mixing time as specified in this Section in 5 second increments.



		F. Automatic controls:

		1. All Projects using a batch mixer involving 5,000 tons or more of asphalt concrete shall conform to the following provisions.

		2. The proportioning and timing devices shall be automatic to the extent that the only manual operation required for the proportioning and mixing of Materials for one batch shall be a single operation of a switch or starter.

		3. The mixing plant shall be equipped with automatic weight proportioning devices to monitor and control the weights of the several components of aggregates and of the asphalt, plus timing lock devices to monitor and control the position of the aggreg...

		4. Withdrawal from the aggregate bins and the discharge of the weigh hopper shall be so interlocked that the weigh hopper cannot discharge until the required quantity of aggregate from each bin has been deposited therein.

		a. The weigh hopper may be a single compartment, individual weight control type, or of the divided compartment, preset volume type.

		b. When the single compartment, individual weight control type is used, the automatic scale weight system shall discharge and weigh Material from one bin at a time.

		c. When the preset volume weigh hopper is used, the automatic control system shall check the total weight of each aggregate batch and provision shall be made to allow the Engineer to check easily and quickly the individual aggregate weights at any time.



		5. The timing lock devices shall be actuated by the opening of the aggregate weigh hopper dump gate.  They shall lock the asphalt bucket discharge valve until preset dry mixing time is expired and shall lock the mixer discharge gate throughout the pre...

		6. The dials of the timing locks and automatic weighing controls shall be so arranged that the time interval and mass proportion controls may be locked by the Engineer.





		3.04 Requirements For Continuous Mix Plants:

		A. Aggregate proportioning:

		1. The plant shall include a means for accurately proportioning each size of aggregate.

		2. The plant shall have a feeder mounted under each compartment bin.

		3. Each compartment bin shall have an accurately controlled individual gate to form an orifice for volumetrically measuring the Material drawn from each compartment.

		4. The feeding orifice shall be rectangular with one dimension adjustable by positive mechanical means provided with a lock.

		5. Indicators shall be provided for each gate to show the respective gate opening in inches.

		6. The feeder belt or drive system shall be adjustable to various speeds and calibrated with various gate openings for the Material to be used.



		B. Weight calibration of aggregate feed:

		1. The plant shall include a means for calibration of gate openings by weighing test samples.

		2. Provision shall be made so that Materials fed out of individual orifices may be bypassed to individual test boxes.

		3. The plant shall be equipped to conveniently handle individual test samples weighing not less than 200 pounds.



		C. Synchronization of aggregate feed and asphalt Material feed:

		1. Acceptable means shall be provided to afford positive interlocking control between the flow of aggregate from the bins and the flow of asphalt Material from the meter or other proportioning device.

		2. This control shall be accomplished by interlocking mechanical means or by any other positive method acceptable to the Engineer.

		3. A warning device shall be provided to alert the plant operator any time the level of Material in any one bin is so low that uniform feed is discontinued.



		D. Mixer:

		1. The plant shall include a continuous mixer of an acceptable type, adequately heated and capable of producing a uniform mixture meeting the requirements of these Specifications.

		2. It shall be equipped with a discharge hopper with dump gates which permit rapid and complete discharge of the mixture.

		3. The paddles shall be adjustable for angular position on the shafts and reversible to retard the flow of the mix.

		4. The mixer shall have a manufacturer’s plate giving the net volumetric contents of the mixer at the several heights inscribed on a permanent gauge.

		5. Charts shall be provided showing the rate of feed of aggregate per minute for the aggregate being used.





		3.05 Requirements For Rotary Drum Plants:

		A. The plant shall have a feeder capable of uniformly introducing the aggregate into the drum.

		1. The aggregate feeder shall be synchronized with the asphalt Material feed.

		2. Acceptable means shall be provided to afford positive interlocking control between each aggregate cold feed bin, aggregate feed, and the asphalt feed so the plant automatically activates a warning device if the feed of either aggregate or asphalt i...



		B. The plant shall have the mixing capability to provide a uniform mixture meeting the requirements of these Specifications.

		C. The asphalt Material feed shall have positive recording capabilities so the amount of asphalt incorporated into the mix during any given period of time may be read directly.



		3.06 Screenless Plants:

		A. If the Contractor elects to produce aggregate in accordance with “Gradation - Recycled Asphalt Pavement And Mineral Aggregate” Paragraph of Section 32 11 23 – Mineral Aggregates, then “Plant screens,…” and “Bins” Paragraphs of “Requirements For All...



		3.07 Hauling Equipment:

		A. Trucks used for hauling asphalt concrete mixtures shall have tight, clean, smooth metal beds that have been thinly coated with a minimum amount of paraffin oil, or other acceptable material to prevent the mixture from adhering to the beds.

		B. Each truck shall have a cover of canvas or other suitable material of sufficient size to protect the mixture from the weather.

		C. When dump truck beds are sprayed with oil, the excess oil shall be drained prior to filling with the asphalt mixture.

		1. For hopper trucks, the conveyer shall be in operation during the process of oiling the bed.



		D. Unless specified otherwise in the Contract, the asphalt concrete mixture shall leave the mixing plant at a temperature between 260 F and 350 F, and when deposited as part of the Pavement Structure, shall have a minimum temperature of 250 F.



		3.08 Asphalt Pavers:

		A. Asphalt pavers shall be self-contained, power-propelled units, provided with an activated screed or strike-off assembly, heated if necessary, and capable of spreading and finishing courses of asphalt plant mix Material in lane widths applicable to ...

		B. The screed or strike-off assembly shall effectively produce a finished surface of the required evenness and texture without tearing, shoving, segregating, or gouging the mixture.

		1. Any bolt-on or hydraulic extensions shall produce the same results including ride, density, and surface texture as the screed or strike off assembly.

		2. Hydraulic extenders without screeds, augers, and vibration shall not be used in the Traveled Way.



		C. When laying mixtures, the paver shall be operated at a uniform forward speed consistent with the plant production rate and roller train capacity to result in a continuous operation.

		1. The auger speed and flight gate opening shall be adjusted to coordinate with the operation.



		D. The paver shall be equipped with automatic screed controls with sensors for either or both sides of the paver.

		1. The controls shall be capable of sensing grade from an outside reference line, sensing the transverse slope of the screed, and providing automatic signals which operate the screed to maintain the desired grade and transverse slope.

		2. The sensor shall be constructed so it operates from a reference line or a multi-footed ski-like arrangement.



		E. The transverse slope controller shall be capable of maintaining the screed at the desired slope within ± 0.1%.

		F. The paver shall be equipped with automatic feeder controls, properly adjusted to maintain a uniform depth of Material ahead of the screed.

		G. Manual operation will be permitted in the construction of irregularly shaped and minor areas.

		1. These areas may include, but are not limited to, gore areas, road approaches, left-turn channelizations, and tapers.



		H. When specified in the Contract, reference lines will be required for both outer edges of the Traveled Way for each main line Roadway for vertical control.

		1. Horizontal control utilizing the reference line will be permitted.

		2. The grade and slope for intermediate lanes shall be controlled automatically from reference lines or by means of a multi-footed ski and a slope control device.

		3. When the finish of the grade prepared for paving is superior to the established tolerances, and, when in the opinion of the Engineer, further improvement to the line, grade, cross-section, and smoothness can best be achieved without the use of the ...

		4. After paving the first lane, a joint matcher may be used subject to the approval of the Engineer.

		5. The use of the reference line shall be reinstituted immediately whenever the Contractor fails to maintain a superior pavement, or rhythmic undulations occur, or the surface smoothness of the course being paved fails to meet the requirements for wea...

		6. The reference line may be removed after the completion of the first course of asphalt concrete if the Contractor demonstrates acceptable thickness and finished surface control.

		7. Failure to continue acceptable thickness and finished grade control may require reinstallation of the reference line at the Contractor’s sole expense.



		I. The Contractor shall furnish and install all pins, brackets, tensioning devices, wire, and accessories necessary for acceptable operation of the automatic control Equipment.

		1. The Contractor shall submit samples of the above items along with the methods and procedures to the Engineer for approval at least 5 Working Days prior to installation.





		3.09 Rollers:

		A. Rollers shall be self-propelled pneumatic-tired or smooth-wheeled rollers, each weighing not less than 10 tons.

		B. Rollers shall be of the steel wheel, vibratory, or pneumatic tire type, in good condition, capable of reversing without backlash, and shall be operated at speeds slow enough to avoid displacement of the mixture.

		C. The number and weight of rollers shall be sufficient to compact the mixture as required in this Section.

		D. The use of Equipment which results in excessive crushing of the aggregate will not be permitted.

		E. Rollers producing pickup, washboard, uneven compaction of the surface or other undesirable results will be rejected by the Engineer.

		F. The following shall apply to the various types of rollers:

		1. Vibratory Rollers

		a. A variable amplitude will be required, with at least 2 settings.

		b. A variable frequency with a 2,000 VPM minimum.

		c. The maximum rate of travel under vibration shall be limited to 3 mph.

		d. Pneumatic propulsion on Surface Courses shall be limited to smooth tires that do not leave visible tracks.



		2. Pneumatic Tired Rollers

		a. The maximum rate of travel shall be limited to 5 mph.

		b. Skirts shall be firmly affixed to the perimeter of the roller and shall uniformly extend to within 1 inch of the pavement surface.



		3. Steel Wheel Rollers

		a. The maximum rate of travel shall be limited to 4 mph.







		3.10 Planers:

		A. Planing shall be by the cold planing method only.

		B. Equipment shall be subject to the Engineer’s approval prior to use.  Equipment shall be maintained in good working condition while in use.

		1. The storage of Equipment and volatile Material shall be off-street and in compliance with Seattle Fire Department regulations.



		C. Cold planers shall be milling type Equipment capable of cutting at least a 5 foot chord to a depth of 4 inches in one pass.

		1. Smaller planers may be used for cutting around utility castings and making taper cuts for butt joints.



		D. For mainline cold planing operations, the Equipment shall have automatic controls with sensor for either or both sides of the Equipment capable of sensing the proper grade from an outside reference line.

		1. The automatic controls shall also be capable of maintaining the desired transverse slope.

		2. The sensor shall be so constructed that it operates from a reference line or multi-footed ski-like arrangement.

		3. The transverse slope controller shall be capable of maintaining the screed at the desired slope within ± 0.1%.





		3.11 Distributors:

		A. The distributor shall have a capacity of not less than 1,000 gallons, and shall be so designed, equipped, maintained, and operated that asphalt Material of an even heat shall be uniformly applied at the required rate.

		B. It shall be equipped with a 10-foot spray bar with extensions, pressure pump and gauge, volume gauge so located as to be observed easily by the Engineer from the ground, a tachometer to control accurately the speed and spread of asphalt.

		C. It shall be equipped with two thermometers, one installed permanently in the tank to indicate temperatures of the asphalt at all times.

		D. The power for operating the pressure pump shall be supplied by a power unit which provides a uniform spray from each of the nozzles across the spray bar and extensions.
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1- GENERAL 
 
1.01 Description:  Provide all labor, materials, and equipment to complete the work described as 


Gabions & Welded Wire Mesh (WWM) Retaining Wall Systems, including incidentals 
related to that work and coordination and support of other work specified elsewhere in the 
Contract Documents. 


 
1.02 Related Sections:  Coordinate related work specified in other parts of the Project Manual, 


including but not limited to following: 
 


Section 02 00 00 - Existing Conditions 
Section 31 00 00 - Earthwork 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail.  Other references are as follows: 


 
A. City of Seattle Standard Plans and Specifications for Road, Bridge and Municipal 


Construction (most current editions). 
B. City of Seattle Title 22.800:  Stormwater, Grading and drainage Control Code (most 


recent edition) 
C. R.C.W. - Chapter 39.04.180 Public Works/Trench Excavations – Safety Systems 


Required. 
D. R.C.W. – Chapter 49.17 WISHA. 
E. WAC 296-155 - Safety Standards for Construction Work. 
F. WAC 296-155-660. 


 
1.04 Quality Assurance: 
 


A. The Contractor is responsible for verifying the quality of the work and shall perform 
compaction and density tests on request of the Engineer to check compliance with 
these specifications.  A copy of the test reports shall be furnished to the Engineer. 


 
B. The Engineer's Testing Agency may perform compaction and density tests to verify 


compliance with these specifications. 
 


C. The Engineer may require that an independent testing laboratory test imported 
materials at any time.  If the material is found to be non-compliant with the Contract, 
the Contractor shall bear the cost of testing, removal of all non-compliant materials 
from the Project Site, and replacement of the materials with materials meeting the 
requirements of the Contract.  If the materials tested are found to be compliant with 
the requirements of the Contract, the Owner will reimburse the Contractor for costs 
incurred by testing plus mark-ups as allowed for elsewhere in the Contract. 
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D. It is the responsibility of the Contractor to verify the accuracy of all survey 


information provided by the Owner prior to commencing excavations or filling 
operations.  Commencement of these operations constitutes acceptance of the survey 
information as appropriate to meet the intent of the Contract. 


 
E. Submittals: 


 
1. Product Data including shop drawings 
2. Bulk materials: The Engineer shall approve in principle all products used in 


the execution of this section prior to their importation to the Project Site.  
Submit a particle gradation analysis in graph and table form for Select 
Granular Backfill material specified.  Approval of the Engineer of an analysis 
does not constitute approval of the actual product, which may be subject to 
additional testing at any time per paragraph 1.04.C above. 


 
1.05 Existing Conditions:  Documentation regarding existing conditions, in addition to the 


current survey supplied in the Contract Drawings, includes the following; 
 


A. Project Site Record Drawings:  Complete archival documentation of previous 
improvements made by the Owner at the project site may be reviewed during regular 
business hours at the offices of the Park Engineer, located at 800 Maynard Ave. - 
3rd Floor, Seattle WA.  Telephone 206-684-7034 to arrange review of these 
documents.  Copy services are available for a fee, unless other arrangements are 
made. 


 
B. Geotechnical and Soils Reports:  The Owner shall provide updated geotechnical 


and/or soils reports in anticipation of this project if they are available.  Those reports 
will be attached in their entirety, for informational purposes only, following this 
Section. 


 
C. Other Available Information:  Other information regarding utilities belonging to 


jurisdictions other than the Owner may be obtained through the City of Seattle 
Department of Parks and Recreation, Seattle Public Utilities (SPU) and/or King 
County - Metro. 


 
1.06 Manufacturer’s Qualifications:  The Contractor shall cause the materials that are to be 


furnished under this section to be the product of firms that are regularly engaged in the 
manufacture of the specified materials. 


 
 
PART 2 - PRODUCTS 
 
2.01 General: 
 


A. Prior to the importation of any materials, the Contractor shall provide the Engineer 
with a certified test lab report of the sieve analysis of each aggregate product.  The 
Engineer shall be the final determining factor in establishing compliance with sieve 
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requirements. No material shall be brought onto the job site until the initial sieve 
analysis has been approved in writing by the Engineer. 


 
B. During the course of importation of materials, the Contractor shall be responsible for 


continually checking the materials to insure that they continue to meet the 
Specifications. 


 
2.02 Safety, Monitoring, & Response Equipment:  The Contractor shall provide shoring, 


barricades, safety guards, temporary fencing, signage and/or other methods to secure 
trenches, open excavations, and other unsafe conditions resulting from this construction.  
Undertake work in full compliance with all applicable regulatory requirements. 


 
2.02 Wire Reinforcement: 
 


A. Wire Reinforcement and Cap Mesh:  Welded wire fabric for facing shall be formed 
from a 90 degree bend of the soil wire reinforcement mesh and a prong to interlock 
with the soil reinforcing mesh above.  The reinforcing shall be shop fabricated of 
cold drawn steel wire conforming to the minimum requirements of ASTM A-82 and 
shall be welded into the finished mesh fabric in accordance with ASTM A-185.   
Mesh shall be hot dipped galvanized at the rate of 2.0 oz/SF meeting ASTM A-123.  
Any damage done to the galvanized coating prior to installation shall be repaired to 
the satisfaction of the Engineer. 


 
B. Wire Backing Mats shall be W5 vertical x W2.5 horizontal minimum (.2582” or 6.6 


mm x .178” or 4.5 mm nominal diameter) welded wire fabric meeting ASTM A1-
185 and galvanized as stated above. 


 
C. Hardware Cloth shall be new metallic hardware cloth screen with openings not 


exceeding ¼ inch (6.4 mm) in accordance with ASTM A740 and shall be placed 
between the backfill and wire backing mat. 


 
D. Welded Wire Reinforcement System shall be Hilfiker Retaining Walls (800) 762-


8962 or approved equal. 
 
2.03 Filter Fabric:  Mirafi, or approved equal. 
 
2.04 Select Granular Backfill Materials: 
 


A. General:  Select granular backfill materials shall be reasonably free from organic and 
otherwise deleterious materials.   


 
B. Select granular backfill shall conform to the following gradation: 


 
Sieve Designation Percent by Weight Passing Std. Sieves 


AASHTO T 27 
6 inch (152.4 mm) 100 
3 inch (76.2 mm) 100-75 







Project Name 
1/8/10 


SECTION 31 36 00   PAGE 1 
GABIONS & WWM RETAINING WALLS 


No. 200  0-25* 
* If the percent passing the No. 200 sieve is greater than 15%, the backfill shall 
conform to all of the following requirements: 


 
1. The Plasticity Index (P.I.) as determined by ASTM D-4318 (AASHTO   T- 


90), shall not exceed 6. 
2. The fraction finer that 15 microns (0.015 mm) as determined by ASTM D-


422 (AASHTO T-88) shall not exceed 15 percent. 
3. The material shall exhibit an angle of internal friction of not less than 34 


degrees, as determined by the standard direct shear test ASTM D-3080-72 
(AASHTO T-236) utilizing a sample of the material compacted to 90 percent 
of ASTM D-1557-92 at optimum moisture content. 


 
C. Corrosion Requirements: 


 
Resistivity 3000 OHM-cm (min) AASHTO  T 288 
pH 5.0 to 10.0 AASHTO  T289 
Chlorides 200 mg/kg (ppm) AASHTO  T291 
Sulfates 1000 mg/kg (ppm) AASHTO  T290 


 
D. Testing:  The Contractor shall furnish to the Engineer, a Certificate of Compliance 


certifying that the Select Granular Backfill material complies with this Section.  A 
copy of all test results performed by the Contractor, which are necessary to assure 
compliance with the specifications, shall also be furnished to the Engineer.  The 
frequency of sampling of Select Granular Backfill necessary to assure the above 
mentioned requirements shall be directed by the Engineer.  Backfill not conforming 
to is specification shall not be used without written consent from the Engineer. 


 
 
PART 3- EXECUTION 
 
3.01 Safety Monitoring & Response:  In addition to all current State and Local Safety 


Requirements; 
 


A. Maintain conformance to the Contractors Health and Safety Plan. 
 


B. When working in the presence of landfill materials (exposed refuse), the Contractor 
shall conform to all appropriate WAC codes and practices. 


 
3.02 Protection of Existing Facilities: 
 


A. Refer to Section 02 00 00 - Existing Conditions, for information pertinent to the 
protection of all existing facilities. 


 
B. Repair and or replacement of damaged facilities to the Engineer’s satisfaction will be 


accomplished at the Contractor's expense. 
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3.03 Retaining Wall Excavation:  Wall excavation shall be in accordance with the requirement of 
the Project Manual and in reasonably close conformity with the limits and construction 
stages shown on the Drawings.  All excavation cuts and slopes shall be in accordance with 
governing safety regulations. 


 
3.04 Foundation Preparation: 
 


A. The foundation for the structure shall be graded level for a width equal to or 
exceeding the length of the reinforcement mat or as shown on the plans.  Prior to 
wall construction, the foundation, if not in rock shall be compacted as directed by the 
Engineer.  Any unsuitable material below the reinforced soil volume, as determined 
by the Engineer, shall be excavated for the full length of mat reinforcements and to a 
depth as directed by the Engineer.  Excavated material that is unsuitable shall be 
replaced as directed by the Engineer.   


 
B. The maximum calculated applied bearing pressure at the foundation level is as 


shown on the section view of the wall.  It is the responsibility of the Engineer to 
determine that this calculated applied bearing pressure is allowable for that location. 


 
3.05 Wall Construction: 
 


A. Standard wire mesh reinforcement mats and applicable facing materials shall be 
placed in 24 inch successive horizontal lifts in the sequence shown on the plans as 
backfill placement proceeds.  Each standard lift must have the ability to compress a 
minimum of 2 inches when measured at the junction of the wire facing and soil 
reinforcement along a 10 foot straight edge. 


 
B. The overall vertical tolerance of the wall (top and bottom) after construction shall not 


exceed one (1) inch per ten (10) feet of wall height unless the wall design requires a 
battered facing. 


 
3.06 Placement of Backfill Materials: 
 


A. Backfill placement shall closely follow erection of each course of reinforcement 
mats.  Backfill shall be placed in such a manner as to avoid any damage or 
disturbance to the wall materials or misalignment of the facing.  Any wall materials, 
which become damaged or disturbed during backfill placement shall be either 
removed and replaced at the Contractor’s expense or corrected as directed by the 
Engineer. 


 
B. Backfill shall be compacted to 95 percent of AASHTO T 99 method C or D with 


oversize correction at optimum moisture content. 
 


C The moisture content of the backfill material prior to and during compaction shall be 
uniformly distributed throughout each layer.  Backfill materials shall have a 
placement moisture content less than or equal to or with two percentage points of 
optimum moisture content.  Backfill materials with placement moisture content in 
excess or less than 2% shall be removed and reworked until the moisture content is 
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uniformly acceptable throughout the entire lift.  The Contractor shall decrease the 
percentage of deviation from the optimum moisture, if necessary to obtain the 
specified density.  The optimum moisture content shall be determined in accordance 
with AASHTO T 99. 


 
D. Backfill shall be placed in complete horizontal lifts.  The maximum lift thickness 


after compaction shall not exceed twelve (12) inches.  The Contractor shall decrease 
this lift thickness, if necessary, to obtain the required density. 


 
E. Compaction within three (3) feet of the back face of the wall facing shall be achieved 


by at least three (3) passes of a light weight mechanical tamper, roller or vibratory 
system.   


 
F. At the end of each day’s operation, the Contractor shall slope the last level of 


backfill away from the wall facing to rapidly direct run-off of rainwater away from 
the wall face. In addition, the Contractor shall not allow surface run-off from 
adjacent areas to enter the wall construction.   


 
3. 07 Disposal of Excess and Waste Materials: 


A. Remove from the Owner's property, all waste materials, including all cut ends of 
steel wire mats, hardware cloth, filter fabric, and other debris.  Dispose of all debris 
off site in a legal and timely manner.  Provide dump receipts from an approved 
dumpsite if directed. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  This section includes information related to installation of Potable Water 


Systems with associated equipment and furnishings, especially water systems associated 
with exterior Drinking Fountains (installed in park settings) and P-Patch Water Systems (see 
SPR Design Standard 33 10 00 - P-Patch Water System Design for more information). 


 
1.02 Reference Sections: 
 


Section 32 80 00 - Irrigation Systems 
Section 33 10 00 - Water Distribution Systems 


 
1.03 Quality Assurance: 
 


A. Basic Qualifications - The Contractor must be a Washington State Licensed 
Plumber and all testing of the backflow prevention equipment shall be done by a 
Washington State Certified Backflow Assembly Tester (BAT) certified to work in 
buildings. 


 
B. The Contractor shall also comply with all applicable local codes including but not 


limited to: 
 


1. Seattle/King County Health Department and Washington State RCW 
18.106.020. 


2. The requirements of the IBC and the Seattle Building Code as it pertains to 
plumbing for potable water systems, except as supplemented and/or modified 
herein. 


 
1.04 Submittals: 
 


A. General:  Submit complete materials list prior to performing any work.  Submit 
manufacturer catalog data and full descriptive literature, including current 
manufacturer's price list. 


 
B. Any equipment or materials installed or furnished without prior approval of the 


Engineer will be rejected and such materials will be required to be removed and 
replaced with approved materials at the complete expense of the Contractor. 


 
C. Submit shop drawings for review and approval prior to beginning work. 


 
 
PART 2 - PRODUCTS 







Project Name 
10/14/10 


SECTION 33 10 13   PAGE 2 
POTABLE WATER SYSTEMS FOR DRINKING FOUNTAINS 


 
2.01 Pipes and Tubing: 
 


A. General:  The application of the following pipe, tube, and fitting materials and 
joining methods required for plumbing piping systems are indicated in Part 3 Article 
"Pipe and Fittings Applications." 


 
B. Copper Tubing:  ASTM B 88, Type ‘K’ water tube.  For tubing up to 2” diameter, 


use ‘soft’ copper (annealed temper).  For tubing with diameters larger than 2”, use 
‘hard’ copper. 


 
2.02 Pipe and Tubing Fittings: 
 


A. Cast-Copper-Alloy, Solder-Joint Pressure Fittings:  ASME B16.18. 
 


B. Copper Unions:  ASME B16.18, cast-copper-alloy body, hexagonal stock, with ball-
and-socket joint, metal-to-metal seating surfaces, and solder-joint, threaded, or 
solder-joint and threaded ends. 


 
C. Threaded Ends:  Threads conforming to ASME B1.20.1. 


 
2.03 Pipe and Fittings Application: 
 


A. General:  Use pipe, tubing, fittings, and joining methods for piping systems 
according to the following applications. 


 
B. Water Distribution Piping below Ground:  Use the following: 


 
1. Copper Pipe/Tubing: 


a. Copper pipe/tubing (2 inches and smaller) shall be Type K, cast-
copper alloy solder-joint pressure fittings, and soldered joints with 
Alloy Sn95 solder. 


b. Any copper pipe/tubing installed under concrete slabs must be braised 
at each joint, per UPC Building Codes. 


 
2.03 Gate Valves:  All gate valves shall be Class 150 rated at 150 psi (min.) for steam - 300 psi 


(min.) for water, oil, or gas.  Ohio Brass, Nibco, Wolverine, or approved equal. 
 
2.04 Drinking Fountains:  The SPR Standards for Drinking Fountains shall be one of the 


following depending on site conditions: 
 


A. ADA Free Standing Models: 
 


1. Haws Model #3300 (New SPR Standard, preferred for new projects) ADA 
Drinking Fountain, preferred color:  Powder coated Dark Green. 
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2. Haws Model #3380 (Old SPR Standard ADA Drinking Fountain, preferred 
color:  Powder coated Dark Green. 


3. Haws Model #3511 (Optional for Historic or Olmstead Sites only) ADA 
Drinking Fountain, preferred color:  Powder coated Dark Green. 


 
B. ADA Wall Mounted Models: 


 
1. Haws Model #1025 ADA Drinking Fountain, preferred color:  Powder 


coated Dark Green. 
2. Haws Model #1109 ADA Drinking Fountain, preferred color:  Stainless 


Steel. 
 


C. All drinking fountains not located in or attached to building structures shall have 
waste outlets that must comply with local health codes and be connected thru a CB 
15, with trap to a Sanitary Sewer system as shown in SPR Standard Details for 
Drinking Fountains. 


 
D. All drinking fountains attached to building structures shall be inspected by DPD 


inspectors per local building codes and shall also be inspected by the SPR Plumbing 
Shop.  All free-standing drinking fountains shall be inspected by the SPR Plumbing 
Shop.  Call for inspections at least two (2) working days in advance by calling the 
SPR Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov. 


 
 
PART 3 - EXECUTION 
 
3.01 Piping Systems - General: 
 


A. General Locations and Arrangements:  Drawings (plans, schematics, and diagrams) 
indicate general location and arrangement of piping systems.  Indicated locations and 
arrangements were used to size pipe and calculate friction loss, expansion, pump 
sizing, and other design considerations.  Install piping as indicated, except where 
deviations to layout are approved on coordination drawings. 


 
B. At a minimum, all plumbing work on potable water systems shall be executed by a 


certified journeyman plumber. 
 
3.02 Preparation of Foundation for Buried Piping: 
 


A. Grade trench bottoms to provide smooth, firm, stable, and rock-free foundation 
throughout length of piping. 


 
B. Remove unstable, soft, and unsuitable materials at surface on which piping is to be 


laid and backfill with clean sand to indicated level. 
 



mailto:parksconstruction.inspection@seattle.gov�
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C. Lay pipe in irrigation trenches whenever feasible and backfill, per Section 32 80 00 - 
Irrigation Systems. 


 
3.03 Piping: 
 


A. General: 
 


1. Install components having pressure rating equal to or greater than system 
operating pressure. 


2. Install piping free of sags and bends. 
3. Install couplings according to manufacturer's printed instructions. 


 
B. Sleeves:  Install sleeves for pipes passing under or through paving and walls, and 


also where indicated and per Section 32 80 00 - Irrigation Systems. 
 
3.04 Piping Joints: 
 


A. Piping Joint Construction: 
 


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


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


3. Soldered Joints:  Construct joints according to AWS "Soldering Manual", 
Chapter 22 "The Soldering of Pipe and Tube". 


4. Brazed Joints:  Construct joints according to AWS "Brazing Manual, Chapter 
28 "Pipe and Tube". 


5. Threaded Joints: Thread pipe with tapered pipe threads according to ASME 
B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe 
ends to remove burrs and restore full inside diameter.  Join pipe fittings and 
valves as follows: 
a. Note the internal length of threads in fittings or valve ends, and 


proximity of internal seat or wall, to determine how far pipe should be 
threaded into joint. 


b. Apply appropriate tape or thread compound to external pipe threads 
(except where dry seal threading is specified). 


c. Align threads at point of assembly. 
d. Tighten joint with wrench.  Apply wrench to valve end into which 


pipe is being threaded. 
e. Damaged Threads:  Do not use pipe or pipe fittings having threads 


that are corroded or damaged.  Do not use pipe sections that have 
cracked or open welds. 


 
3.05 Connections: 
 







Project Name 
10/14/10 


SECTION 33 10 13   PAGE 5 
POTABLE WATER SYSTEMS FOR DRINKING FOUNTAINS 


A. Connect to existing drinking fountain valves and fixtures with pipe sizes indicated, 
but not smaller than required by plumbing code. 


 
B. Inspect condition of existing valves and drinking fountain to determine condition.  


Notify the Engineer of any conditions that would require replacement of additional 
equipment or fixtures before making connections. 


 
3.06 Field Quality Control: 
 


A. Inspect water distribution piping: 
 


1. Do not enclose, cover, or put into operation water distribution piping system 
until it has been inspected and approved by the appropriate authority having 
jurisdiction. 


2. During progress of the installation, notify the plumbing official having 
jurisdiction at least two (2) working days prior to the time inspection must be 
made.  Perform tests specified below in the presence of the Plumbing 
Inspector. 
a. Ground work Inspection:  Arrange for inspection of all plumbing 


systems located beneath any poured concrete slabs or foundations. 
b. Roughing-In Inspection:  Arrange for inspection of piping system 


before concealed or closed-in after system roughing-in and prior to 
setting fixtures. 


c. Final Inspection:  Arrange for final inspection by plumbing official to 
observe tests specified below and to ensure compliance with 
requirements of plumbing code. 


3. Re-inspections:  When a Plumbing Inspector finds that piping system will not 
pass test or inspection, make required corrections and arrange for re-
inspection by the Plumbing Inspector. 


4. Reports:  Prepare and submit inspection reports signed by the Plumbing 
Inspector. 


 
B. Testing water distribution system: 


 
1. Test for leaks and defects in new water distribution piping systems and parts 


of existing systems that have been altered, extended, or repaired.  If testing is 
performed in segments, submit separate report for each test, complete with 
diagram of portion of system tested. 


2. Leave uncovered and unconcealed in new, altered, extended, or replaced 
water distribution piping until it has been tested and approved.  Expose work 
that has been covered or concealed before it has been tested and approved for 
testing. 


3. Cap and subject the piping system to a static water pressure of 50 psi above 
the operating pressure without exceeding pressure rating of piping system 
materials.  Isolate test-source and allow it to stand for 4 hours.  Leaks and 
loss in test pressure constitute defects that must be repaired. 
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4. Repair leaks and defects with new materials and retest system or portion 
thereof until satisfactory results are obtained. 


 
3.07 Cleaning: 
 


A. Clean and disinfect water distribution piping: 
 


1. Purge new potable water distribution piping systems and parts of existing potable 
water systems that have been altered, extended, or repaired prior to use. 


2. Use purging and disinfecting procedure prescribed by authority having 
jurisdiction or, if a method is not prescribed by that authority, the procedure 
described in either AWWA C651 or AQQA C652 or as described below: 
a. Flush piping system with clean, potable water until dirty water does 


not appear at outlets. 
b. Fill system or part thereof with water/chlorine solution containing at 


least 50 parts per million of chlorine.  Isolate (valve off) and allow it 
to stand for 24 hours. 


c. Drain system or part thereof of previous solution and refill with 
water/chlorine solution containing at least 200 parts per million of 
chlorine.  Isolate and allow it to stand for 3 hours. 


d. Flush system with clean, potable water until chlorine does not remain 
in water coming from system following allowed standing time. 


e. Submit water samples in sterile bottles to authority having 
jurisdiction.  Repeat procedure if biological examination made by 
authority shows evidence of contamination. 


 
B. Prepare and submit reports for purging and disinfecting activities. 


 
C. Clean interior of piping system.  Remove dirt and debris as work progresses. 


 
3.08 Commissioning: 
 


A. Fill water systems. 
 


B. Before operating systems, perform these steps: 
 


1. Close drain valves, hydrants, and hose bibs. 
2. Open shutoff valves to full open position. 
3. Remove plugs used during testing of piping systems and plugs used for 


temporary sealing of piping during installation. 
4. Check plumbing equipment and verify proper settings, adjustments, and 


operation. 
5. Do not operate water heaters before filling with water. 
6. Check plumbing specialties and verify proper settings, adjustments, and 


operation. 
7. Energize pumps and verify proper operation. 
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 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Work includes, but is not limited to the following: 
 


A. Selective Demolition of Asphalt Paving, Concrete Paving, Chainlink Fencing, and 
Cast-in-Place Concrete. 


 
1.02 Related Sections:  In addition to the Sections listed below, all work of the Contract shall be 


performed in compliance with the requirements of this Section. 
 


Section 01 56 26 - Temporary Fencing 
Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 13 - Construction Stormwater Control 
Section 01 57 19 - Temporary Environmental Pollution Control 
Section 01 74 19 - Construction Waste Material & Disposal 
Section 01 76 00 - Protection of Existing Facilities 
Section 02 41 13.23 - Site Utility Removal 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail. 


 
A. City of Seattle Standard Specifications for Road, Bridge, and Municipal Construction 


(most recent edition). 
 


B. SMC Title 22.800, Stormwater, Grading, & Drainage Control Code, Volume 2 
“Construction Stormwater Control Technical Requirements Manual” (most recent 
edition). 


 
1.04 Quality Assurance & Submittals:  For the handling and disposal of Hazardous and/or 


Dangerous Waste materials the following requirements shall apply: 
 


A. The Contractor’s disposal company and transporter shall have their TSD State and 
Federal Waste Generation ID’s and shall be currently certified to handle the specified 
waste substances. 


 
B. The Contractor or disposal sub-contractor shall be capable of both recycling of 


usable materials and recovery/disposal of Hazardous/Dangerous Waste substances. 
 


C. The Contractor shall use the Property Waste Generation ID number supplied by the 
Seattle Parks & Recreation (SPR) Environmental Services Section on all waste 
disposal paperwork. 
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D. SPR Environmental Services Section shall receive readable copies of the bills of 


lading and manifests within a week of transport. 
 


E. SPR Environmental Services Section shall receive a copy of the Certificate of 
Disposal within 3 months of disposal/recycle. 


 
1.05 Payment and Measurement: 
 


A. The City of Seattle standard requirement for HazMat transactions is one-third of the 
payment will be withheld until all required paperwork is received. 


 
1.06 Existing Conditions: 
 


A. Underground utilities and elements:  Locate all underground utilities and elements prior 
to digging and/or driving stakes.  Take care, to neither disturb nor damage any existing 
above ground or underground utilities or elements.  The Contractor shall call Utility 
Notification Center @ (811) or (800) 424-5555 or click www.callbeforeyoudig.org  
for utility location at or near the Public Rights-of-Way / Property Lines, and can also 
call Locating, Inc. @ (425) 392-6412, CNI @ (206) 255-8650 or Applied 
Professional Services @ (425) 313-1034 for location of utilities within the site.  
(Note: these firms will charge for services rendered). The Contractor shall pay for 
all fees and costs associated with utility disconnect, capping of lines and meter 
removals required within the Public Rights-of-Way. 


 
B. The Contractor shall meet with the Engineer to verify location of utilities with the 


Contractor’s location services.  To make arrangements the Contractor shall contact 
the SPR Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.govto request the meeting and also arrange 
for underground utility location services by SPR Plumbing, Electrical, 
Sewer/Wastewater Shops and Environmental services staff for locates, site 
information and to request shut-off of pressurized or powered utilities.  Verify that all 
appropriate services have been disconnected.   


 
C. Utility Shutoffs:  Coordinate all work with other Division 01 requirements.  Do not 


shut off or cap utilities without prior notice.  Keep streets, sidewalks and site clean 
and free from debris at all times.  Keep both street and site drainage systems open for 
free passage of runoff at all times.  Provide siltation control and catch basin 
protection as required by Best Managements Practices and Drainage Codes as 
required and/or directed by the Engineer. 


 
D. Objectionable Noises:  Limit use of air hammers, back-up alarms and other noisy 


equipment as much as possible.  Conform to local governing requirements and 
Section 01 57 19 of these Specifications. 


 
 



http://www.callbeforeyoudig.org/�

mailto:parksconstruction.inspection@seattle.gov�





Project Name 
3/24/10 


SECTION 02 41 13   PAGE 3 
SELECTIVE SITE DEMOLITION 


PART 2 – PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION 
 
3.01 Protection of Facilities:  Follow all procedures in Section 01 76 00, for protection of 


drainage structures, utilities, trees, and other facilities during demolition work. 
 
Edit the following examples: 
 
3.02 Demolish Asphalt Paving: 
 


Identify areas of existing AC paving to be removed for approval of the Engineer prior to 
commencing this work.  When markings are approved, provide a clean, sawn edge 
through a minimum of 2/3 of the thickness of the material to be removed to protect 
adjacent paving to remain.  Use care to protect edge to remain as saw-cut edge will 
remain as a finished edge against new Asphalt Paving work (Section 32 12 16.13).  
Completely remove AC paving, including base rock, to a total depth of ____”. 


 
3.03 Demolish Concrete Paving: 
 


Identify areas of existing Concrete Paving to be removed for approval of the Engineer 
prior to commencing this work.  When markings are approved, provide a clean, sawn edge 
through a minimum of 2/3 of the thickness of the material to be removed to protect 
adjacent paving to remain.  Use care to protect edge to remain as saw-cut edge will 
remain as a finished edge against new Concrete work (Section 32 13 13).  Completely 
remove Concrete paving, including base rock, to a total depth of ____”. 


 
3.04 Demolish Chain Link Fencing: 
 


Where indicated on the drawings, remove chain link fencing only to the limits defined, or 
the nearest approved post.  Identify the last post to remain and replace with new terminal 
post.  Remove all necessary hardware, railings, posts, and footings.  Backfill footing 
excavations with approved fill as required. 


 
3.05 Demolish Cast-in-Place Concrete: 
 


Identify areas of existing Cast-in-Place Concrete to be removed by marking and offsetting 
as appropriate with grease pencil or paint for approval of the Engineer prior to 
commencing this work.  When markings are approved, provide a clean, saw-cut edge 
through a minimum of 2/3 of the thickness of the material to be removed to protect 
adjacent concrete to remain.  Use care to protect edge to remain as saw-cut edge will 
remain as a finished edge against new Concrete work (Section 03 30 00).  Completely 
remove Concrete including base rock, to a total depth of ____”. 


 
3.06 Disposal of Materials:  The Contractor, in a manner consistent with all government 


regulations, shall dispose of the refuse resulting from demolition.  In no case shall refuse 
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material be left on the project site, or be buried in embankments or trenches on the project 
site.  All effort shall be made to recycle materials whenever possible.  Maintain hauling 
routes clean and free of any debris resulting from work of this Section. 


 
 
 
 END OF SECTION 





		PART 3 - EXECUTION
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note
 


). 


PART 1 –GENERAL 


1.01 DESCRIPTION OF WORK: 


A. The extent and location of the Augered Concrete Piles Work is indicated on the 
Drawings.  The Work includes the requirements for furnishing and installing augered 
concrete piles. 


B. The soils investigation indicates the location of soil borings.  This information on 
underlying earth strata is to be considered as indicative of soil conditions to be used 
by the Contractor at his discretion and is not guaranteed as factual.  The Contractor 
shall acquaint himself with the subsurface conditions. 


1.02 RELATED SECTIONS: 


Section 01 33 10 - Submittals 


Section 01 45 00 - Quality Control 


Section 03 30 00 - Cast-in-Place Concrete 
 
1.03 QUALITY ASSURANCE: 


A. Inspection and Testing: 


1. The Owner will retain the services of a recognized Soils Engineer, certified 
testing agency, and a firm specializing in pile integrity testing to ensure pile 
placement adheres to the Contract documents. 


a) Soils Engineer:  Will provide construction observation and 
geotechnical engineering services during construction of Augered 
Concrete Pile Work.  Soils engineering services will include the 
following: 


1) Observation of augered material to verify the nature of the 
soils and determination that pile bottoms are compatible with 
the specified pile capacity, as indicated on the Contract 
Drawings, prior to concrete placement. 


2) Observe and approve the pile placement procedure, 
equipment, and materials.  In the case of a dispute, the Soils 
Engineer’s decision shall be final. 


3) Other geotechnical considerations which may arise during the 
course of construction. 


b) Testing Agency:  Will furnish inspection and material testing services 
for quality control of pile placement. 
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1) Special Inspector:  Testing Agency shall provide qualified 
Special Inspector who will perform the inspection services. 


2) Tests and Inspections:  Will include, but not be limited to, the 
following: 


a. Inspection during installation:  A Special Inspector 
shall be present to observe the procedure, equipment 
and materials during the installation of each pile. 


b. Testing of Concrete Grout:  A Special Inspector shall 
test grout in accordance with ASTM C 109.  Two inch 
by 4 inch cylinders shall be used for nonrestrained 
specimens when standard admixtures conforming to 
ASTM C 494 are specified.  Where expansive or gas 
forming admixtures are utilized, 2-inch by 2-inch cube 
molds shall be provided with a top plate so designed as 
to restrain grout expansion, and to prevent escape of 
grout and water.  A minimum of three sets of four 
cubes or cylinders shall be required for each day’s 
placement of grout or one set of four cubes or 
cylinders for each truck load of grout delivered, 
whichever is greater.  One cube or cylinder shall be 
tested at 3 days, one at 7 days, and two at 28 days in 
accordance with DPD Director's Rule 26-87. 


c. Testing of trial grout batch mixes, when necessary, in 
accordance with Section 03 30 00 - Cast-in-Place 
Concrete. 


d. Flow cone testing of grout in accordance with ASTM 
C 939, "Standard Test Method for Flow of Grout for 
Pre-placed-Aggregate Concrete," except the flow cone 
shall be modified by the removal of the 1/2-inch 
orifice, allowing grout to pass through the 3/4-inch 
hole in the bottom of the cone.  Conduct a test at the 
beginning of grout injection for each truckload 
whenever any question regarding the consistency of 
the grout arises, and as directed by the Engineer or 
Building Official.  The efflux rate of the grout shall be 
not less than 8 seconds. 


c) Pile Integrity Testing:  Perform nondestructive pile integrity testing 
using the low strain pulse echo procedure in accordance with ASTM 
D 5882-00 Standard Method for Low Strain Integrity Testing of Piles.  
Pile integrity tests will be performed on piles at the discretion of the 
Owner. 


B. The Contractor's Duties Relative to Inspection and Testing Services: 


1. Notify the Engineer 24 hours in advance of beginning installation of each 
pile.  Call the SPR Inspection Request Line @ (206) 684-7034 or by email 
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at parksconstruction.inspection@seattle.gov to make arrangements for 
inspections. 


2. Records:  Maintain a complete and accurate record of all auger-placed 
concrete piles.  The record shall indicate the pile location, diameter, length, 
elevations of tip and top of pile, and the volume and strength of grout 
material used in each pile.  The record shall also note unusual conditions 
encountered during pile installation.  Records shall conform to the 
requirements of DPD Director's Rule 26-87. 


C. Pile Location Survey:  The Contractor shall locate all pile centers in accordance with 
the Drawings.  If any pile cannot be drilled where required on Drawings, the 
Engineer shall be immediately notified so that a new location may be determined.  
Individual piles or pile groups shall be surveyed immediately upon completion and 
the results of the survey given to the Engineer.  All pile location surveys shall be by 
a Surveyor, licensed in the State of Washington.  The Surveyor shall develop a pile 
numbering system that is distributed to Project team members prior to pile 
installation. 


D. Protection:  Protect structures, underground utilities, and other construction from 
damage caused by piling operations.  Damage shall be repaired at no cost to the 
Owner.   


E. Inspection shall conform to DPD Director's Rule 26-87. 


F. When grout acceptance testing reveals a potential deficiency, additional testing and 
inspection shall be conducted in accordance with Section 03 30 00 - Cast in Place 
Concrete.  Costs for additional testing, inspection, analysis, and the associated delays 
shall be borne by the Contractor. 


G. Tests and inspection shall be in conformance with Section 01 45 00 - Quality 
Control. 


1.04 SUBMITTALS: 


A. Submit records described under Section 1.3.B.2. 


B. Submittals shall conform to DPD Director's Rule 26-87. 


C. Submit test results described in Section 1.3.A.1.c. 


D. Submit test reports described in Section 3.2.K.5. 


E. Submit test reports described in Section 3.2.L. 


F. Submittals shall be in conformance with Section 01 33 10 - Submittals. 


1.05 PRODUCT HANDLING: 


A. Protection:  Protect materials before, during, and after installation.  Protect installed 
Work and materials of other trades. 



mailto:parksconstruction.inspection@seattle.gov�
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1.06 JOB CONDITIONS: 


A. Existing Conditions:  A foundation investigation has been made; refer to Section 
1.1.A, Soils Investigation.  The Contractor shall be aware of the conditions that may 
be encountered and install piles into bearing strata to the depths shown or as directed 
by the Engineer. 


 
 
PART 2 –PRODUCTS 


2.01 MATERIALS: 


A. Concrete Grout for Augercast Piles (Concrete Class AP) 


1. Portland Cement:  Conform to ASTM C 150. 


2. Mineral Filler:  Finely powdered siliceous material which possesses the 
property of combining the lime liberated during the process of hydration of 
Portland Cement (approved pozzolanic materials conforming to ASTM C 
618). 


3. Fluidifier:  Compound with characteristics which will increase the flowability 
of the mixture, assist in the dispersal of cement grains, and neutralize the 
setting shrinkage of the high-strength cement mortar.  Fluidifer shall conform 
to ASTM C 937. 


4. Water:  Fresh, clean, free from injurious amount of sewage, oil, acid, alkali, 
salts, or organic matter. 


5. Fine Aggregate 


a) Sand shall meet requirements of ASTM C 33, except that the 
gradation shall be as specified following. 


b) Sand shall consist of hard, dense, durable, uncoated rock particles, 
and shall be free from injurious amounts of silt, loam, lumps, soft or 
flaky particles, shale, alkali, organic matter, mica, and other 
deleterious substances.  If washed, the washing method shall be such 
as will not remove desirable fines and the sand shall subsequently be 
permitted to drain until the residual-free moisture is reasonably 
uniform and stable. 


c) Sand shall be well-graded from fine to coarse, with fineness modulus 
between 1.40 and 2.10.  When tested, all of the sand shall pass the No. 
8 U.S. standard square mesh sieve.  The fineness modulus is defined 
as the total divided by 100 of the cumulative percentages retained on 
U.S. Standard Sieve Nos. 16, 30, 50 and 100. 


B. Reinforcing steel shall be deformed bars conforming to ASTM A 615, Grade 60. 
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2.02 PROPORTIONING: 


A. Concrete Grout: 


1. The concrete grout used to fill the holes shall consist of a mixture of Portland 
Cement, mineral filler, fluidifier, sand, and water.  Proportion and mix the 
concrete grout to a consistency capable of maintaining the solids in 
suspension without appreciable water gain, yet which may be pumped 
without difficulty and which will penetrate laterally and fill voids in the 
foundation material. 


2. The materials shall be proportioned as to provide a hardened grout having an 
ultimate compressive strength of 2,000 and 5,000 psi at 7 and 28 days, 
respectively. 


3. Grout shall conform to DPD Director's Rule 26-87. 


4. The efflux rate of the grout shall be not less than 8 seconds when tested in 
accordance with ASTM C 939.  The ASTM C 939 cone flow test shall be 
modified by the removal of the 1/2-inch orifice, allowing grout to pass 
through the 3/4-inch hole in the bottom of the cone.  The desired flow may be 
determined by tests run on the same mix on a previous Project or may be 
determined by tests run on laboratory trial mixes.  The efflux rate shall be 
compatible with the pumping equipment, and shall be reviewed and approved 
by the Contractor. 


2.03 EQUIPMENT: 


A. Augering Equipment: 


1. General:  Drill shafts for piles with continuous flight hollow-shaft auger of 
sufficient length to drill shafts to indicated depths, of the type generally used 
for installation of auger-placed, grout injected piling.   


2. The injection opening in the auger shaft shall be at the bottom of auger head 
below the cutting teeth.  The minimum inside diameter of the hollow shaft of 
the auger flight shall be 1-1/4 inches.  Concrete grout injection equipment 
shall be provided with a pressure gauge in clear view of the equipment 
operator. 


3. Auger Mounting:  The auger shall be mounted to ensure the accurate 
alignment of the auger flight at all times during the augering operation.  
Leads shall be arranged to prevent the twisting of the leads about the auger 
axis.  At least two guides shall be provided.  The lead guide shall be fixed at 
the lower end of the leads and the other shall slide on the leads midway in the 
above-ground portion of the auger flight. 


4. The auger hoisting equipment shall be capable of withdrawing the auger 
smoothly and at a constant rate. 


B. Pumping Equipment: 
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1. General:  Use only approved pumping and mixing equipment for the 
preparation and handling of concrete grout.  Remove all oil or other rust 
inhibitors and contaminants from mixing drums and grout pumps. 


2. Pump:  The grout pump shall be a positive displacement type capable of 
developing and maintaining sufficient pressure to completely fill all voids. 


 
 
PART 3 –EXECUTION 


3.01 SITE CONDITIONS: 


A. The Contractor shall examine the areas and conditions under which piles are to be 
installed.  The Contractor shall remedy any conditions detrimental to the proper and 
timely completion of the Work.  The Work shall not proceed until unsatisfactory 
conditions have been corrected in a manner acceptable to the Inspector. 


3.02 PILES: 


A. Location:  Piles shall be located as shown on the Construction Drawings or as 
otherwise directed by the Engineer. 


B. Tip Elevation:  Piles shall be installed with pile tip at the elevation indicated on the 
Construction Drawings.  Adjustments to final tip elevation may be made at the 
discretion of the Geotechnical Engineer's Inspector. 


C. Cutoff Elevation:  All piles shall be installed with top of the piles at the grade 
specified in the plans. If piles are installed with grade less than 1 1/2 feet below 
cutoff elevation, the piles shall have a metal collar set to protect the fresh grout at the 
top of the piles. 


D. Obstructions:  In the event that obstructions are encountered that prevent penetration 
of the auger to the required depth, the short hole shall be filled with grout and 
replacement pile(s) shall be installed.  The Engineer shall determine the location of 
replacement pile(s). 


E. Tolerances: 


1. Cutoff elevation of the piles shall be level to plus 1 inch or minus 2 inches 
tolerance. 


2. Pile shafts shall be placed with a variation of not more than 2 inches per 10 
feet from vertical or batter and as shown on the Construction Drawings.  The 
maximum variation of the top of the vertical piles from the position shown on 
the Drawings shall be not more than 3 inches for groups of six piles or more 
and 2 inches for groups of less than six piles.  Battered piles shall be placed 
with a variation of the top of the piles at cutoff elevation from the position 
shown on the construction Drawings of not more than 6 inches. 
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F. Spacing:  Adjacent piles shall not be placed closer than 5-pile diameters center-to-
center until the grout in the piles has set for at least 12 hours. 


G. Mixing and Pumping of Grout: 


1. Only approved mixing and pump equipment shall be used in the preparation 
and handling of the grout. 


a) Materials shall be measured by weight as they are fed to the mixer, 
except water which may be measured by volume.  The time of mixing 
shall be such as to produce a homogeneous grout of the desired 
consistency and shall be not less than 1 minute.  If agitated 
continuously, the grout may be held in the mixer or agitator for a 
period not exceeding 90 minutes. 


b) The grout shall meet the compressive strength specified.  At no time 
shall the Contractor use more water than the requirements as 
recommended by the manufacturer of the fluidifier agent.  The 
Contractor shall check periodically each day the materials are being 
mixed. 


c) When hot weather conditions exist that would seriously impair the 
quality and strength of grout, grout should be placed in compliance 
with ACI 305R-77. 


H. Pile Installation: 


1. The Contractor shall be required to give the Engineer at least 3 days notice 
prior to the start of installation of piles.  The Contractor shall submit a 
schedule for pile installation.  Piles shall not be installed until the schedule is 
approved by the Engineer.  At no time shall the Contractor install piles 
without the presence of the Geotechnical Engineer Inspector representing the 
Engineer.  The Contractor shall provide full cooperation to the Inspector 
during installation of the piles for proper execution of his duties.  If such 
cooperation is not forthcoming, the Inspector (Geotech) shall have the right 
to suspend further Work until the problem is remedied. 


2. Piles shall be installed by the rotation of a continuous flight hollow shaft 
auger into the ground to the tip elevation established by the requirements 
specified in these specifications.  Grout should then be injected through the 
auger shaft as the auger is being withdrawn in such a way as to exert pressure 
on the soil surrounding the grout-filled pile hole.  While the mortar is still 
fluid, the steel reinforcements shall be placed as shown on the Construction 
Drawings. 


3. The leads and auger shall be on a proper alignment in all directions before 
augering starts.  A check of same should be made during augering and while 
retracting during the mortar placing process. 


4. The Contractor shall establish an accurate method of determining the auger 
depth, including graduated scaled leads with clear depth marks on visible 
sides of the leads. 
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5. The hole in the bottom of the auger shall be plugged while the auger is 
advanced into the ground.  Prior to grouting, the plug shall be removed by 
grout pressure.  When this procedure is followed, the auger shall be rotated to 
its original depth to ensure that the grout is being placed at the bottom of the 
augered hole.  At the bottom of the augered hole, grout shall be pumped until 
a minimum of 10 feet grout head in the hole is obtained.  The auger shall 
remain rotating when the grout is being pumped and shall have a positive 
rotation throughout the pumping process.  The grout shall be pumped with an 
initial pressure of approximately 250 psi at the pump as the auger is 
withdrawn.  If there is a lapse in the operation of pumping, the grout shall be 
recirculated through the pump, or through the mixer drum and agitator and 
pump. 


6. Rate of grout injection and rate of auger withdrawal from the soil shall be so 
coordinated as to maintain at all times a positive reading on the pressure 
gauge.  The auger shall not be withdrawn from the hole if there is no positive 
return flow at the top of the augered hole. 


7. The grout take and total pile installation shall be at least 15 percent greater 
than the theoretical volume of the pile or as instructed by the Inspector.  If, in 
the opinion of the Inspector, less grout is placed than required for any 5 feet 
or greater interval, the pile shall be reinstalled by rotating the auger to a depth 
of 5 feet below the bottom of the interval followed by controlled removal and 
grout injection. 


8. The auger shall not be raised such a distance or at a rate which exceeds the 
capacity of the pump.  The desired lifts should be of a reasonably smooth 
nature.  A grout head of at least 15 feet shall be maintained throughout the 
pumping process. 


9. If the auger is raised in an erratic manner or a sudden drop in the pumping 
pressure is observed, the auger should be penetrated at least 5 feet below the 
depth where this occurred.  The mortar pump will continue to pump while 
this auger is rotated to obtain this depth.  When this operation is completed, 
the normal pumping and raising process may be continued. 


10. The Contractor's Foreman shall read the depth of auger tip at the beginning of 
the fresh grout return at the top of the augered hole and shall relate this 
information to the Inspector. 


11. Reinforcement steel shall be embedded in the piles as shown on the 
Construction Drawings while the grout is fluid.  If reinforcement steel cannot 
be inserted full depth into the pile, the steel shall be removed and the pile 
shall be re-drilled and re-grouted at the Contractor's expense. 


12. Centralizers and spacers shall be used to keep the reinforcing centered in the 
hole. At a minimum, the center bar shall have a centralizer at the bottom and 
the reinforcing cage shall have spacers located at no more than 12 feet on 
center vertically. 


13. Should an obstruction be encountered which may prevent the advancement of 
penetration of the auger, the Engineer shall be informed.  The hole shall be 
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filled with mortar so as to eliminate any voids and replacement pile(s) added, 
as directed by the Engineer. 


I. Post Installation: 


1. Immediately after pumping the pile and removing the auger, the pile shall be 
clearly marked and protected. 


2. Piles shall be periodically checked by the Contractor to determine if the grout 
in the piles has settled.  Grout shall be added to the top to maintain the proper 
elevation.  Additional grout shall be added before the grout in the pile has 
reached its initial set.  If the grout in the pile is allowed to settle more than 2 
feet before grout is added, the Geotechnical Engineer Inspector will 
determine if the top portion of the grout in the pile will be purged. 


3. If 6 inches or more of water is found on top of the grout, the water shall be 
purged out of the pile by placing a hose or pipe at least 3 feet below the grout 
elevation and pumping additional grout in accordance with the direction of 
the Inspector may be required. 


4. The as-installed plan location and cutoff elevation of each pile shall be 
determined by a licensed surveyor employed by the Contractor and the 
results submitted to the Engineer.  The survey shall show pile number, cutoff 
elevation as installed, and deviations from plan location.  The Engineer can 
waive the as-installed survey requirement; if visual inspection by the 
Engineer indicates that piles are installed within the tolerable limits. 


J. Unacceptable Piles: 


1. Piles not meeting the preceding Specifications or which are damaged due to 
the Contractor's operations after installation shall be considered unacceptable.  
The Contractor shall install additional piles as directed by the Engineer to 
replace the unacceptable piles, all at the Contractor's expense.  Redesign and 
enlargement of pile caps may be necessary.  The Contractor shall pay for the 
redesign at a rate that is to be established between the Contractor and the 
Owner. 


K. Pile Integrity Testing: 


1. Test Personnel:  The actual field testing may be performed by an experienced 
technician with at least 1 year experience in dynamic pile testing.  The 
interpretation of the records, however, requires extensive experience by a 
Registered Professional Engineer with at least three years experience in 
dynamic pile testing. 


2. Test Preparation:  Integrity testing shall not be performed on a pile until the 
concrete has cured for a minimum of 7 days, unless otherwise approved by 
the Engineer.  The pile head shall be free from water, dirt, or other debris.  
The concrete at the pile top surface must be flat or level, and have sufficient 
space for attachment of the sensing device and impact area. 
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3. Result Presentation:  The Geotechnical Testing Engineer will have a 
maximum of 4 Working days after performing a test to provide the final test 
results and integrity evaluation.   


4. Acceptance and Rejection:  Shafts with only insignificant reflections from 
locations other than the pile toe and with a clear pile toe reflection may be 
accepted.  Where no clear toe reflection is apparent, the experienced Test 
Engineer shall state to which depth the test appears to be conclusive.  Where 
significant reflections from locations above the pile toe are observed, a 
quantification of the irregularity must be attempted by the Test Engineer.  If 
such reflection indicates a significant pile impedance reduction, the pile must 
be rejected.  If the record is complex, the results may be deemed 
questionable.  Construction records (concrete usage, grout pressure records, 
soil borings) may be valuable in results interpretation or additional numerical 
analysis modeling may be used to quantify the record. 


5. Remedial Action:  Rejected or questionable piles may be replaced.  
Questionable piles may also be subjected to further testing (e.g., static load 
testing, dynamic load testing, core drilling, beta-ray logging, ultrasonic 
logging, etc.).  Remedial action may include pressure grouting through core 
holes.  If the pile top appears questionable, further pile top cut-off and 
retesting may be advisable.  If a majority of piles diagnose as "questionable," 
complete pile excavation or another test method may be necessary for pile 
acceptance. 


L. Load Testing: 


1. Pile load tests required by the Contract shall be performed in accordance with 
ASTM D 1143, ASTM D 3689, and ASTM D 3966 standard procedures, and 
these specifications.  The test piles shall be installed with the same equipment 
and placement conditions as will be used for the production piles. 


2. All readings, measurements, and records of the load test will be made by the 
Geotechnical Engineer's Inspector.  Unless otherwise specified herein, 
compression tests shall comply with applicable section and paragraphs of 
ASTM D 1143 as outlined below.  Section and paragraph numbers 
referenced herein refer to those of ASTM D 1143, unless otherwise stated.  
The apparatus for applying loads shall comply with Paragraph 3.1.  The 
equipment shall comply with Paragraph 3.2.  The load shall be applied to the 
test piles as given in Paragraphs 3.3 or 3.4.  The apparatus for measuring 
movements shall comply with Paragraphs 4.1 and 4.2.  The primary butt 
movement measuring system shall be dial gauges as in Paragraph 4.2.1; and 
the secondary system shall be wire, mirror, and scale or surveyor's level as in 
Paragraphs 4.2.2 or 4.2.3.  Additionally, compression test piles shall be 
instrumental with Geokon VCE 4200 vibratory wire strain gauges per 
Section 4.4 at four separate depth intervals as specified by the Geotechnical 
Engineer.  The loading procedure for the test pile shall comply with 
Paragraph 5.1, except that the pile shall be loaded to 2.5 times the design 
load.  Pile movements shall be taken and recorded according to Paragraphs 
6.1 and 6.2.  All safety requirements in Paragraph 7 shall be met.  Load test 







Project Name 
1/8/10 


SECTION 31 63 23   PAGE 11 
AUGERED CONCRETE PILES 


records for each shall be submitted as set forth below.  Test piles will be 
considered as having passed the axial load test if, when subject to a load of 
2.5 times the design load, the gross butt settlement of the pile at the design 
load is not more than the elastic deformation of the pile (PL/EA) plus 0.25 
inches.  Additionally, the load settlement characteristics (PL/EA) of the pile 
must be approved by the Geotechnical Engineer.  The net butt settlement is 
defined as the gross butt settlement minus the calculated elastic shortening of 
the pile due to the design load.  The pile also must support 2.5 times the 
design load without exhibiting a plunging type failure. 


3.03 EXCAVATED MATERIAL SEPARATION AND DISPOSAL: 


A. The Contractor shall separate any contaminated soil from natural soil at the direction 
of the Geotechnical Engineer.  Temporary stockpiles of contaminated material shall 
be piled on plastic liners and shall be kept covered with plastic, except when soil is 
moved. 


B. Removal of contaminated soil off site is under separate Contract and not included as 
part of this Work. 


 
END OF SECTION 





		PART 1 – GENERAL

		1.01 DESCRIPTION OF WORK:

		A. The extent and location of the Augered Concrete Piles Work is indicated on the Drawings.  The Work includes the requirements for furnishing and installing augered concrete piles.

		B. The soils investigation indicates the location of soil borings.  This information on underlying earth strata is to be considered as indicative of soil conditions to be used by the Contractor at his discretion and is not guaranteed as factual.  The Contractor shall acquaint himself with the subsurface conditions.



		1.02 RELATED SECTIONS:

		Section 01 33 10 - Submittals

		Section 01 45 00 - Quality Control



		1.03 QUALITY ASSURANCE:

		A. Inspection and Testing:

		1. The Owner will retain the services of a recognized Soils Engineer, certified testing agency, and a firm specializing in pile integrity testing to ensure pile placement adheres to the Contract documents.

		a) Soils Engineer:  Will provide construction observation and geotechnical engineering services during construction of Augered Concrete Pile Work.  Soils engineering services will include the following:

		b) Testing Agency:  Will furnish inspection and material testing services for quality control of pile placement.

		c) Pile Integrity Testing:  Perform nondestructive pile integrity testing using the low strain pulse echo procedure in accordance with ASTM D 5882-00 Standard Method for Low Strain Integrity Testing of Piles.  Pile integrity tests will be performed on piles at the discretion of the Owner.

		B. The Contractor's Duties Relative to Inspection and Testing Services:

		1. Notify the Engineer 24 hours in advance of beginning installation of each pile.  Call the SPR Inspection Request Line @ (206) 684-7034 or by email at parksconstruction.inspection@seattle.gov to make arrangements for inspections.

		2. Records:  Maintain a complete and accurate record of all auger-placed concrete piles.  The record shall indicate the pile location, diameter, length, elevations of tip and top of pile, and the volume and strength of grout material used in each pile.  The record shall also note unusual conditions encountered during pile installation.  Records shall conform to the requirements of DPD Director's Rule 26-87.



		C. Pile Location Survey:  The Contractor shall locate all pile centers in accordance with the Drawings.  If any pile cannot be drilled where required on Drawings, the Engineer shall be immediately notified so that a new location may be determined.  Individual piles or pile groups shall be surveyed immediately upon completion and the results of the survey given to the Engineer.  All pile location surveys shall be by a Surveyor, licensed in the State of Washington.  The Surveyor shall develop a pile numbering system that is distributed to Project team members prior to pile installation.

		D. Protection:  Protect structures, underground utilities, and other construction from damage caused by piling operations.  Damage shall be repaired at no cost to the Owner.  

		E. Inspection shall conform to DPD Director's Rule 26-87.

		F. When grout acceptance testing reveals a potential deficiency, additional testing and inspection shall be conducted in accordance with Section 03 30 00 - Cast in Place Concrete.  Costs for additional testing, inspection, analysis, and the associated delays shall be borne by the Contractor.

		G. Tests and inspection shall be in conformance with Section 01 45 00 - Quality Control.







		1.04 SUBMITTALS:

		A. Submit records described under Section 1.3.B.2.

		B. Submittals shall conform to DPD Director's Rule 26-87.

		C. Submit test results described in Section 1.3.A.1.c.

		D. Submit test reports described in Section 3.2.K.5.

		E. Submit test reports described in Section 3.2.L.

		F. Submittals shall be in conformance with Section 01 33 10 - Submittals.



		1.05 PRODUCT HANDLING:

		A. Protection:  Protect materials before, during, and after installation.  Protect installed Work and materials of other trades.



		1.06 JOB CONDITIONS:

		A. Existing Conditions:  A foundation investigation has been made; refer to Section 1.1.A, Soils Investigation.  The Contractor shall be aware of the conditions that may be encountered and install piles into bearing strata to the depths shown or as directed by the Engineer.





		PART 2 – PRODUCTS

		2.01 MATERIALS:

		A. Concrete Grout for Augercast Piles (Concrete Class AP)

		1. Portland Cement:  Conform to ASTM C 150.

		2. Mineral Filler:  Finely powdered siliceous material which possesses the property of combining the lime liberated during the process of hydration of Portland Cement (approved pozzolanic materials conforming to ASTM C 618).

		3. Fluidifier:  Compound with characteristics which will increase the flowability of the mixture, assist in the dispersal of cement grains, and neutralize the setting shrinkage of the high-strength cement mortar.  Fluidifer shall conform to ASTM C 937.

		4. Water:  Fresh, clean, free from injurious amount of sewage, oil, acid, alkali, salts, or organic matter.

		5. Fine Aggregate

		a) Sand shall meet requirements of ASTM C 33, except that the gradation shall be as specified following.

		b) Sand shall consist of hard, dense, durable, uncoated rock particles, and shall be free from injurious amounts of silt, loam, lumps, soft or flaky particles, shale, alkali, organic matter, mica, and other deleterious substances.  If washed, the washing method shall be such as will not remove desirable fines and the sand shall subsequently be permitted to drain until the residual-free moisture is reasonably uniform and stable.

		c) Sand shall be well-graded from fine to coarse, with fineness modulus between 1.40 and 2.10.  When tested, all of the sand shall pass the No. 8 U.S. standard square mesh sieve.  The fineness modulus is defined as the total divided by 100 of the cumulative percentages retained on U.S. Standard Sieve Nos. 16, 30, 50 and 100.

		B. Reinforcing steel shall be deformed bars conforming to ASTM A 615, Grade 60.





		2.02 PROPORTIONING:

		A. Concrete Grout:

		1. The concrete grout used to fill the holes shall consist of a mixture of Portland Cement, mineral filler, fluidifier, sand, and water.  Proportion and mix the concrete grout to a consistency capable of maintaining the solids in suspension without appreciable water gain, yet which may be pumped without difficulty and which will penetrate laterally and fill voids in the foundation material.

		2. The materials shall be proportioned as to provide a hardened grout having an ultimate compressive strength of 2,000 and 5,000 psi at 7 and 28 days, respectively.

		3. Grout shall conform to DPD Director's Rule 26-87.

		4. The efflux rate of the grout shall be not less than 8 seconds when tested in accordance with ASTM C 939.  The ASTM C 939 cone flow test shall be modified by the removal of the 1/2-inch orifice, allowing grout to pass through the 3/4-inch hole in the bottom of the cone.  The desired flow may be determined by tests run on the same mix on a previous Project or may be determined by tests run on laboratory trial mixes.  The efflux rate shall be compatible with the pumping equipment, and shall be reviewed and approved by the Contractor.





		2.03 EQUIPMENT:

		A. Augering Equipment:

		1. General:  Drill shafts for piles with continuous flight hollow-shaft auger of sufficient length to drill shafts to indicated depths, of the type generally used for installation of auger-placed, grout injected piling.  

		2. The injection opening in the auger shaft shall be at the bottom of auger head below the cutting teeth.  The minimum inside diameter of the hollow shaft of the auger flight shall be 1-1/4 inches.  Concrete grout injection equipment shall be provided with a pressure gauge in clear view of the equipment operator.

		3. Auger Mounting:  The auger shall be mounted to ensure the accurate alignment of the auger flight at all times during the augering operation.  Leads shall be arranged to prevent the twisting of the leads about the auger axis.  At least two guides shall be provided.  The lead guide shall be fixed at the lower end of the leads and the other shall slide on the leads midway in the above-ground portion of the auger flight.

		4. The auger hoisting equipment shall be capable of withdrawing the auger smoothly and at a constant rate.

		B. Pumping Equipment:

		1. General:  Use only approved pumping and mixing equipment for the preparation and handling of concrete grout.  Remove all oil or other rust inhibitors and contaminants from mixing drums and grout pumps.

		2. Pump:  The grout pump shall be a positive displacement type capable of developing and maintaining sufficient pressure to completely fill all voids.











		PART 3 – EXECUTION

		3.01 SITE CONDITIONS:

		A. The Contractor shall examine the areas and conditions under which piles are to be installed.  The Contractor shall remedy any conditions detrimental to the proper and timely completion of the Work.  The Work shall not proceed until unsatisfactory conditions have been corrected in a manner acceptable to the Inspector.

		3.02 PILES:

		A. Location:  Piles shall be located as shown on the Construction Drawings or as otherwise directed by the Engineer.

		B. Tip Elevation:  Piles shall be installed with pile tip at the elevation indicated on the Construction Drawings.  Adjustments to final tip elevation may be made at the discretion of the Geotechnical Engineer's Inspector.

		C. Cutoff Elevation:  All piles shall be installed with top of the piles at the grade specified in the plans. If piles are installed with grade less than 1 1/2 feet below cutoff elevation, the piles shall have a metal collar set to protect the fresh grout at the top of the piles.

		D. Obstructions:  In the event that obstructions are encountered that prevent penetration of the auger to the required depth, the short hole shall be filled with grout and replacement pile(s) shall be installed.  The Engineer shall determine the location of replacement pile(s).

		E. Tolerances:

		1. Cutoff elevation of the piles shall be level to plus 1 inch or minus 2 inches tolerance.

		2. Pile shafts shall be placed with a variation of not more than 2 inches per 10 feet from vertical or batter and as shown on the Construction Drawings.  The maximum variation of the top of the vertical piles from the position shown on the Drawings shall be not more than 3 inches for groups of six piles or more and 2 inches for groups of less than six piles.  Battered piles shall be placed with a variation of the top of the piles at cutoff elevation from the position shown on the construction Drawings of not more than 6 inches.



		F. Spacing:  Adjacent piles shall not be placed closer than 5-pile diameters center-to-center until the grout in the piles has set for at least 12 hours.

		G. Mixing and Pumping of Grout:

		1. Only approved mixing and pump equipment shall be used in the preparation and handling of the grout.

		a) Materials shall be measured by weight as they are fed to the mixer, except water which may be measured by volume.  The time of mixing shall be such as to produce a homogeneous grout of the desired consistency and shall be not less than 1 minute.  If agitated continuously, the grout may be held in the mixer or agitator for a period not exceeding 90 minutes.

		b) The grout shall meet the compressive strength specified.  At no time shall the Contractor use more water than the requirements as recommended by the manufacturer of the fluidifier agent.  The Contractor shall check periodically each day the materials are being mixed.

		c) When hot weather conditions exist that would seriously impair the quality and strength of grout, grout should be placed in compliance with ACI 305R-77.





		H. Pile Installation:

		1. The Contractor shall be required to give the Engineer at least 3 days notice prior to the start of installation of piles.  The Contractor shall submit a schedule for pile installation.  Piles shall not be installed until the schedule is approved by the Engineer.  At no time shall the Contractor install piles without the presence of the Geotechnical Engineer Inspector representing the Engineer.  The Contractor shall provide full cooperation to the Inspector during installation of the piles for proper execution of his duties.  If such cooperation is not forthcoming, the Inspector (Geotech) shall have the right to suspend further Work until the problem is remedied.

		2. Piles shall be installed by the rotation of a continuous flight hollow shaft auger into the ground to the tip elevation established by the requirements specified in these specifications.  Grout should then be injected through the auger shaft as the auger is being withdrawn in such a way as to exert pressure on the soil surrounding the grout-filled pile hole.  While the mortar is still fluid, the steel reinforcements shall be placed as shown on the Construction Drawings.

		3. The leads and auger shall be on a proper alignment in all directions before augering starts.  A check of same should be made during augering and while retracting during the mortar placing process.

		4. The Contractor shall establish an accurate method of determining the auger depth, including graduated scaled leads with clear depth marks on visible sides of the leads.

		5. The hole in the bottom of the auger shall be plugged while the auger is advanced into the ground.  Prior to grouting, the plug shall be removed by grout pressure.  When this procedure is followed, the auger shall be rotated to its original depth to ensure that the grout is being placed at the bottom of the augered hole.  At the bottom of the augered hole, grout shall be pumped until a minimum of 10 feet grout head in the hole is obtained.  The auger shall remain rotating when the grout is being pumped and shall have a positive rotation throughout the pumping process.  The grout shall be pumped with an initial pressure of approximately 250 psi at the pump as the auger is withdrawn.  If there is a lapse in the operation of pumping, the grout shall be recirculated through the pump, or through the mixer drum and agitator and pump.

		6. Rate of grout injection and rate of auger withdrawal from the soil shall be so coordinated as to maintain at all times a positive reading on the pressure gauge.  The auger shall not be withdrawn from the hole if there is no positive return flow at the top of the augered hole.

		7. The grout take and total pile installation shall be at least 15 percent greater than the theoretical volume of the pile or as instructed by the Inspector.  If, in the opinion of the Inspector, less grout is placed than required for any 5 feet or greater interval, the pile shall be reinstalled by rotating the auger to a depth of 5 feet below the bottom of the interval followed by controlled removal and grout injection.

		8. The auger shall not be raised such a distance or at a rate which exceeds the capacity of the pump.  The desired lifts should be of a reasonably smooth nature.  A grout head of at least 15 feet shall be maintained throughout the pumping process.

		9. If the auger is raised in an erratic manner or a sudden drop in the pumping pressure is observed, the auger should be penetrated at least 5 feet below the depth where this occurred.  The mortar pump will continue to pump while this auger is rotated to obtain this depth.  When this operation is completed, the normal pumping and raising process may be continued.

		10. The Contractor's Foreman shall read the depth of auger tip at the beginning of the fresh grout return at the top of the augered hole and shall relate this information to the Inspector.

		11. Reinforcement steel shall be embedded in the piles as shown on the Construction Drawings while the grout is fluid.  If reinforcement steel cannot be inserted full depth into the pile, the steel shall be removed and the pile shall be re-drilled and re-grouted at the Contractor's expense.

		12. Centralizers and spacers shall be used to keep the reinforcing centered in the hole. At a minimum, the center bar shall have a centralizer at the bottom and the reinforcing cage shall have spacers located at no more than 12 feet on center vertically.

		13. Should an obstruction be encountered which may prevent the advancement of penetration of the auger, the Engineer shall be informed.  The hole shall be filled with mortar so as to eliminate any voids and replacement pile(s) added, as directed by the Engineer.



		I. Post Installation:

		1. Immediately after pumping the pile and removing the auger, the pile shall be clearly marked and protected.

		2. Piles shall be periodically checked by the Contractor to determine if the grout in the piles has settled.  Grout shall be added to the top to maintain the proper elevation.  Additional grout shall be added before the grout in the pile has reached its initial set.  If the grout in the pile is allowed to settle more than 2 feet before grout is added, the Geotechnical Engineer Inspector will determine if the top portion of the grout in the pile will be purged.

		3. If 6 inches or more of water is found on top of the grout, the water shall be purged out of the pile by placing a hose or pipe at least 3 feet below the grout elevation and pumping additional grout in accordance with the direction of the Inspector may be required.

		4. The as-installed plan location and cutoff elevation of each pile shall be determined by a licensed surveyor employed by the Contractor and the results submitted to the Engineer.  The survey shall show pile number, cutoff elevation as installed, and deviations from plan location.  The Engineer can waive the as-installed survey requirement; if visual inspection by the Engineer indicates that piles are installed within the tolerable limits.



		J. Unacceptable Piles:

		1. Piles not meeting the preceding Specifications or which are damaged due to the Contractor's operations after installation shall be considered unacceptable.  The Contractor shall install additional piles as directed by the Engineer to replace the unacceptable piles, all at the Contractor's expense.  Redesign and enlargement of pile caps may be necessary.  The Contractor shall pay for the redesign at a rate that is to be established between the Contractor and the Owner.



		K. Pile Integrity Testing:

		1. Test Personnel:  The actual field testing may be performed by an experienced technician with at least 1 year experience in dynamic pile testing.  The interpretation of the records, however, requires extensive experience by a Registered Professional Engineer with at least three years experience in dynamic pile testing.

		2. Test Preparation:  Integrity testing shall not be performed on a pile until the concrete has cured for a minimum of 7 days, unless otherwise approved by the Engineer.  The pile head shall be free from water, dirt, or other debris.  The concrete at the pile top surface must be flat or level, and have sufficient space for attachment of the sensing device and impact area.

		3. Result Presentation:  The Geotechnical Testing Engineer will have a maximum of 4 Working days after performing a test to provide the final test results and integrity evaluation.  

		4. Acceptance and Rejection:  Shafts with only insignificant reflections from locations other than the pile toe and with a clear pile toe reflection may be accepted.  Where no clear toe reflection is apparent, the experienced Test Engineer shall state to which depth the test appears to be conclusive.  Where significant reflections from locations above the pile toe are observed, a quantification of the irregularity must be attempted by the Test Engineer.  If such reflection indicates a significant pile impedance reduction, the pile must be rejected.  If the record is complex, the results may be deemed questionable.  Construction records (concrete usage, grout pressure records, soil borings) may be valuable in results interpretation or additional numerical analysis modeling may be used to quantify the record.

		5. Remedial Action:  Rejected or questionable piles may be replaced.  Questionable piles may also be subjected to further testing (e.g., static load testing, dynamic load testing, core drilling, beta-ray logging, ultrasonic logging, etc.).  Remedial action may include pressure grouting through core holes.  If the pile top appears questionable, further pile top cut-off and retesting may be advisable.  If a majority of piles diagnose as "questionable," complete pile excavation or another test method may be necessary for pile acceptance.



		L. Load Testing:

		1. Pile load tests required by the Contract shall be performed in accordance with ASTM D 1143, ASTM D 3689, and ASTM D 3966 standard procedures, and these specifications.  The test piles shall be installed with the same equipment and placement conditions as will be used for the production piles.

		2. All readings, measurements, and records of the load test will be made by the Geotechnical Engineer's Inspector.  Unless otherwise specified herein, compression tests shall comply with applicable section and paragraphs of ASTM D 1143 as outlined below.  Section and paragraph numbers referenced herein refer to those of ASTM D 1143, unless otherwise stated.  The apparatus for applying loads shall comply with Paragraph 3.1.  The equipment shall comply with Paragraph 3.2.  The load shall be applied to the test piles as given in Paragraphs 3.3 or 3.4.  The apparatus for measuring movements shall comply with Paragraphs 4.1 and 4.2.  The primary butt movement measuring system shall be dial gauges as in Paragraph 4.2.1; and the secondary system shall be wire, mirror, and scale or surveyor's level as in Paragraphs 4.2.2 or 4.2.3.  Additionally, compression test piles shall be instrumental with Geokon VCE 4200 vibratory wire strain gauges per Section 4.4 at four separate depth intervals as specified by the Geotechnical Engineer.  The loading procedure for the test pile shall comply with Paragraph 5.1, except that the pile shall be loaded to 2.5 times the design load.  Pile movements shall be taken and recorded according to Paragraphs 6.1 and 6.2.  All safety requirements in Paragraph 7 shall be met.  Load test records for each shall be submitted as set forth below.  Test piles will be considered as having passed the axial load test if, when subject to a load of 2.5 times the design load, the gross butt settlement of the pile at the design load is not more than the elastic deformation of the pile (PL/EA) plus 0.25 inches.  Additionally, the load settlement characteristics (PL/EA) of the pile must be approved by the Geotechnical Engineer.  The net butt settlement is defined as the gross butt settlement minus the calculated elastic shortening of the pile due to the design load.  The pile also must support 2.5 times the design load without exhibiting a plunging type failure.





		3.03 EXCAVATED MATERIAL SEPARATION AND DISPOSAL:

		A. The Contractor shall separate any contaminated soil from natural soil at the direction of the Geotechnical Engineer.  Temporary stockpiles of contaminated material shall be piled on plastic liners and shall be kept covered with plastic, except when soil is moved.

		B. Removal of contaminated soil off site is under separate Contract and not included as part of this Work.

		END OF SECTION
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  This 
Specification must be edited for each project’s special conditions.  Do not include these instructions 
in the Contract Documents). 
 
NOTE:  At the beginning of the design process the Consultant is required to download from 
the SPR Design Standard web site at www.cityofseattle.gov/parks/projects/standards, the 
Design Standard for Landscape Planting Design, read that document and then incorporates 
the principals therein as part of the design process. 
 
The attached Standard Specification represents the minimum acceptable standards for the preparation 
of planting areas using on-site salvaged soils, soil amendments or purchased topsoil which is pre-mixed 
off site, then imported and placed.  The exact proportions of the components in both the Playfield Soil 
and the Planting Soil mixes can vary for each project and shall be called out in this specification (see 
section 2.01.C.1&2). 
 
The Consultant shall then supplement this specification section by adding other related sections that 
may apply to the scope of work being done as listed in Section 1.03 - Reference Sections, listed below.  
Add the sections needed (in their entirety) either independently or incorporate the information 
contained in them into more comprehensive specifications for the desired work items, such as “Seeded 
Lawns” or “Planting Shrub Beds”.  Make sure all necessary information or components are included to 
completely perform the desired function. 
 
Additional Soil Testing may be required if substantial disturbance of the native soils has occurred 
(as determined by the Engineer).  Conditions constituting substantial disturbance include extensive 
grading due to building and road construction or cuts and fills over 25 cubic yards.  
Soil tests are required during site investigations early in the design process and after preparation of 
sub-grade is completed, to determine the best methods for soil preparation and the planting of trees, 
shrubs, and ground covers.  Every effort shall be made to salvage and reuse existing site soils if 
they are determined to be acceptable though the testing process. Specify on the drawings and in 
the specifications which approach you intend to take related to soil types and preparation methods 
and edit this specification section accordingly.   
 
The attached Standard Specifications represent the minimum acceptable standards for design.  They 
are intended to be consistent with and used in conjunction with the SPR Standard Details for 
Planting/Staking. 
 
The Engineer and the Consultant shall decide which Soil Preparation method shall be included in 
this Specification and used during construction.  It is anticipated that site conditions may change 
during construction and that the Consultant will take this into account, thus requiring the Contractor 
to not use unacceptable backfill materials in the proposed planting areas.  Silt, clay, crushed rock, 
builder's sand, and construction debris are considered unacceptable backfill materials in planting 
areas. 
 
The Consultant shall not make any changes (add, delete or alter) to these Standard Specifications 
unless approved by the Park Engineer prior to its inclusion in the Contract Documents.  However, 
the Consultant has the added responsibility to not only comply with these specifications, but to also 
expand them as required, or as dictated and/or warranted by the following: 



http://www.cityofseattle.gov/parks/projects/standards
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The consultant also has the added responsibility to not only comply with these specifications but to also 
expand on them as required, or as may be required and/or warranted by the following: 
 


A. Special conditions for each project and site. 
B. Environmental considerations and constraints. 
C. The integrity of the proposed design. 
D. Potential adverse impacts to maintenance resources. 
E. The health, safety, and welfare of the general public, etc. 


 
All Standard Details that are part of the Contract Documents shall be used as shown (without any 
alterations) and shall be included on the Contract Drawings. 
 
The Consultant shall show to the Engineer that relevant (to the particular project) SPR Standard 
Specifications have been included in the contract documents. 
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PART 1 - GENERAL 
 
1.01 Description:  The work includes the furnishing and installation of soil and/or amendments 


for lawn areas, athletic fields, or landscape planting areas. 
 
1.02 Reference Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 91 19.13 - Mechanical Seeding 
Section 32 92 19.16 - Hydroseeding 
Section 32 92 19.19 -Hand Seeding 
Section 32 92 23 - Sodding 
Section 32 93 00 - Landscape Planting 


 
1.03 Quality Assurance:  All products supplied shall comply with applicable state and local codes. 
 
1.04 Submittals:  Submit the following samples and test reports to the Engineer for approval: 
 


A. Playfield Soil Mix (5lb bag) with current soil analysis test results and report. 
 


B. Planting Soil Mix (5lb bag) with current soil analysis test results and report. 
 


Note:  Soil analysis tests shall be current (no more than 30 days old), shall be performed 
by a local (Puget Sound Region) testing lab and shall be done for the final soil mix, not 
individual components.  Soil mix samples shall meet or exceed the Specifications prior to 
delivery to the job site and shall not require on-site mixing or substantial chemical 
alteration after delivery unless otherwise approved by the Engineer.  Soil Mix test reports 
follow at the end of this section. 


 
1.05 Project Conditions: 
 


A. The existing site soils shall be amended with either Playfield Soil Mix (for Lawn Areas) 
or Planting Soil Mix (or Landscape Planting Areas) as shown on the plans. 


 
B. Keep streets, sidewalks and site clean, free from debris and affected drains open and 


free flowing at all times.  Protect drains with filter fabric covers during construction.  
Appropriate erosion control measures shall be employed. 


 
 
PART 2 - PRODUCTS 
 
2.01 Materials: 
 


A. Playfield Soil Mix (Imported - for Lawn Areas):  The Playfield Soil Mix shall consist 
of 60% Sand and 40% Organic Amendment by volume, and shall meet or exceed the 
following specifications: 


 







Project Name 
4/7/11 


SECTION 32 91 13   PAGE 4  
SOIL PREPARATION 


1. The Sand Component shall meet the following specifications within 
reasonable variations: 
Screen Size      Percent Passing 


3/8”   100 
1/4”   95-100 
#10   85-95 
#30   60-75 
#60   50-60 
#100  20-30 
#200  <5 


2. The Compost (Organic Amendment) Component shall consist of 100% 
recycled yard waste materials or other organic waste materials that have been 
sorted, ground up, aerated and aged and shall be fully composted, stable and 
mature (non-aerobic).  The composting process shall be for at least six 
months time and the organic amendment shall have a uniform dark, soil-like 
appearance.  In addition, the compost shall have the following physical 
characteristics: 
a. Shall have Carbon to Nitrogen ration of between 20:1 and 40:1.  If 


C/N ratio is greater than 40:1, a lab recommended rate of Nitroform 
(38-0-0), be followed at the time of soil preparation. 


b. Shall be certified by the Process to Further Reduce Pathogens (PFRP) 
guideline for hot composting as established by the United States 
Environmental Protection Agency. 


c. Shall be fully mature and stable before usage. 
d. Shall be screened using a sieve no finer than ¼-inch and no greater 


than ½-inch. 
Based on dry weight of total organic amendment sample:  Must comply 
with the following percent by weight passing: 
Sieve Size  Percent (%) Passing 
1/2” (12.7mm)     100 
1/4” (6.35mm)   95-100 
4.76mm   90-95 
2.38mm   75-90 
1.00mm   45-70 
500micron    0-30 


e. Shall have heavy metal concentrations below the WSDA limits as 
follows: 
Metal Type  WA State (Max. lb./ac.) 
ARSENIC   0.297 
CADMIUM   0.079 
COBALT   0.594 
LEAD   1.981 
MERCURY   0.019 
MOLYBDENUM  0.079 
NICKEL    0.713 
SELENIUM   0.055 
ZINC    7.329 
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B. Planting Soil Mix (Imported - for Landscape Planting Areas):  The Planting Soil Mix 
shall consist of 67% sandy loam and 33% composted organic material. 


 
1. The Sandy Loam or Loamy Sand component shall consist largely of sand, but 


with enough silt and clay present to give it a small amount of stability and shall 
meet the following sieve analysis: 
Screen Size      Percent Passing 


3/8”    100 
1/4”  95-100 
#10  85-95 
#30  60-75 
#60  50-60 
#100  10-20 
#200   0-10 


2. Individual sand grains can be seen and felt readily.  On squeezing in the hand 
when dry, it shall form a cast that will not only hold its shape when the pressure 
is released, but shall withstand careful handling without breaking.  The mixed 
loam shall meet the following: 


3. Shall have pH range of 5.5 - 7.5 with dolomite lime, sulfur or other 
amendments, added prior to delivery, as necessary to attain this range.  The 
decomposed organic amendment component shall consist of composted organic 
material as described above. 


 
C. Recommended Sources for Soils and Compost: 


 
1. Red-E Topsoils 


18816 - NE 80th Street 
Redmond, WA 98052 
Ph. (425) 868-6500 
www.red-e-topsoil.com 


2. Lloyd Enterprises, Inc. 
P.O. Box 3889 
Federal Way, WA 98063-3889 
Ph. (253) 874-6692, (253) 927-0416, (253) 838-0103 (fax) 
www.LloydEnterprises.com  


3. Sawdust Supply Company, Inc. 
6314 - 7th Ave South 
Seattle, WA 98108 
Ph. (206) 622-4321, (206) 878-8455, 1-888-622-4321 (toll free) 
www.sawdustsupply.com 


4. Cedar Grove Compost Company 
17825 Cedar Grove Road S.E. 
Maple Valley, WA 98038 
Ph. (206) 832-3068, (206) 832-3168 (fax), 1-877-SOILS-4U (toll free) 
www.cedar-grove.com 


5. Or, approved equal:  For other available sources, refer to the current edition 
of the "Directory of Recycled Content Building and Construction Products" 
as published by the Clean Washington Center, Department of Trade and 



http://www.red-e-topsoil.com/

http://www.lloydenterprises.com/

http://www.sawdustsupply.com/

http://www.cedar-grove.com/
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Economic Development, 2001 Sixth Avenue, Suite 2700, Seattle, 
Washington 98121 - Phone Number (206) 464-7040). 


 
D. Additional Fertilizers and Soil Amendments:  Materials shall be as follows: 


 
1. Fine ground Dolomite Lime. 


a. Shall be retained by Taylor Standard Sieves as follows: 
No. 20 sieve - retains 0% 
No. 100 sieve - retains 25% 


2. Lawn Starter Fertilizer:  Use (10-20-20) (or, approved equal) with the 
following characteristics: 
Total Nitrogen* (N)    10.0% 


(10.0% Ammoniacal Nitrogen) 
Available Phosphate (P205)   20.0% 
Soluble Potash (K20)    20.0% 
Sulfur (S)       7.0% 
*Nitrogen shall be derived from:  Ammonium Sulfate, Potassium Chloride, 
and Monoammonium Phosphate and Urea. 


3. Lawn Maintenance Fertilizer:  Use (16-16-16) (or, approved equal) with the 
following characteristics: 
Total Nitrogen* (N)    16.0% 


(8.5% Ammoniacal Nitrogen) 
(7.5% Urea Nitrogen) 


Available Phosphate (P205)   16.0% 
Soluble Potash (K20)    16.0% 
Sulfur (S)       7.6% 
*Nitrogen shall be derived from:  Ammonium Sulfate, Potassium Chloride, 
Monoammonium Phosphate, and Urea. 


4. Landscape Planting Fertilizer:  Use (20-10-5+ minors) TURFGRO, 
“GROPACS” Fertilizer Packets (or, approved equal) with the following 
characteristics: 
Total Nitrogen* (N)    20.0% 


(18% Urea Nitrogen) 
(2.0% Ammoniacal Nitrogen) 


Available Phosphate (P205)   10.0% 
Soluble Potash (K20)      5.0% 
Calcium (Ca)       3.0% 
Magnesium (Mg)      2.0% 
Sulfur (S)       3.0% 
Boron (B)     0.04% 
Copper (Cu)     0.20% 
Iron (Fe)       1.0% 
Manganese (Mn)    0.10% 
Zinc (Zn)     0.10% 
*Nitrogen shall be derived from:  Ammonium Sulfate, Potassium Chloride, 
Monoammonium Phosphate, and Urea. 


 
E. Recommended Sources for Fertilizers and Amendments: 
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1. PROSOURCE ONE, 2920 - 142nd Avenue East, Suite 105, Sumner, WA 


98390, Ph. (253) 826-9100, Fax. (253) 826-9110, Contact:  Shane Riley 
(425) 327-0489 or sriley@prosourceone.com. 


2. HORIZON DISTRIBUTION, 11135 NE 33rd Place, Bellevue, WA, 98004, 
Ph. (425) 828-4554, Fax (425) 822-0419 or www.horizononline.com . 


3. WILCO AGRILANCE, LLC, Sumner, WA, Ph. (253) 826-9100, Fax (253) 
826-9110. 


4. Or, approved equal.  (Provide manufacturer’s written analysis by way of 
substitution request, for approval by the Engineer, prior to delivery). 


 
 
PART 3 - EXECUTION 
 
3.01 Preparation of Sub-grade: 
 


A. Rip, disc, or scarify sub-grade soils to a minimum depth of 12 inches.  Sub-grade 
elevations shall be as follows: 


 
1. For Lawn Areas - Sub-grade elevation 4 inches below finished grade. 
2. For Landscape Planting Areas - Sub-grade elevation 6 inches below finished 


grade. 
 
3.02 Placing Amendments: 
 


A. For Seeding of Lawns Areas:  Place 4 inches of Playfield Soil and rototill soil 
thoroughly into top 6 inches of prepared sub-grade. 


 
B. Incorporate specified Lime and Fertilizers by broadcasting over entire the seeded area 


at an even distribution and rate, then broom rake the fertilizer into the top inch of 
specified or amended soil at rates as follows. 


 
1. Dolomite Lime:  Recommended application Rate:  Incorporate fifty (50) 


pounds of Dolomite Lime per 1,000 square feet in direct broadcast 
application. 


2. Starter Fertilizer:  Recommended Application Rates:  For (10-20-20):  (Bag 
size = 50lbs.) 
a. For Hand or Mechanical seeding apply at 1lb. of (N)/1000s.f. (10lbs. 


blended material/1000 s.f.) in direct broadcast applications. 
b. For Hydroseeding apply at 2lbs. of (N)/1000s.f. (20lbs./1000 s.f. of 


blended material). 
3 Maintenance Fertilizer:  Recommended Application Rates:  For (16-16-16):  


(Bag size = 50lbs.) 
a. For all seeded areas apply at 1lb. (N)/1000s.f. (5.3lbs./1000s.f. of 


blended material) in seeded areas. 
 


C. For Landscape Planting Areas:  Place 6 inches of Planting Soil and thoroughly rototill 
soil into top 8 inches of prepared sub-grade. 



mailto:sriley@prosourceone.com

http://www.horizononline.com/
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1. Broadcast Planting Fertilizer at a rate of one-half pound (1/2#) of nitrogen 


per 1,000 square feet after placement, but before rototilling in of planting 
soils. 


2. Place Planting Fertilizer Packets at the rate of one packet per plant or as 
directed by the Engineer. 


 
3.03 Fine Grading: 
 


A. Perform fine grading to attain finish grades as shown on the Plans. 
 


B. Rake out all rocks, roots, sticks and other debris larger than 1-inch diameter or sticks 
longer than 3 inches long.  Leave surface even and readily able to accommodate lawn 
or planting installation.  Compaction level shall be between 85 to 95 percent density. 


 
3.04 Inspections:  The Contractor shall notify the Engineer least 48 hours in advance of the time of 


inspection required for completion of soil preparation before seeding of lawn and landscape 
planting can occur by calling the SPR Inspection Request Line @ (206) 684-7034 or by 
email at parksconstruction.inspection@seattle.gov to make arrangements for inspections. 



mailto:parksconstruction.inspection@seattle.gov
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TESTING REPORT FOR PLAYFIELD SOIL MIX 
(The Soil Testing Lab shall fill out with indicated information in indicated units.) 


 
 
PROJECT NAME:   ______________________________________________________________ 
 
TESTING LAB: 
 


Name, Address & Phone Numbers: 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 


 
Contact Person: __________________________________________ 


 
Testing Date: ____________________ 


 
Component #1:  Sand 
 


1. Information from the Contractor: 
a. Material origin:  Imported: _____ Salvaged on-site: _____ 


2. USDA textural classification: ________________________________ 
3. Particle size distribution (ASTM D6913-04E2): 


Screen size  % passing 
3/8   ________ 
1/4”   ________ 
#10   ________ 
#30   ________ 
#60   ________ 
#100   ________ 
#200   ________ 


("#" refers to U.S. standard sieve sizes) 
 
Component #2:  Organic Amendment (Compost) 
 


1. Information from the Supplier: 
a. US EPA Process to Further Reduce Pathogens (PFRP) certification: 


Yes: _____ No: _____ 
b. Heavy Metal concentrations below WSDA limits:  Yes: _____ No: _____ 
c. Recycled content (%): __________ 


2. Carbon to Nitrogen ratio (C:N): _________________ 
3. Particle size distribution: 


Screen size  % passing 
1/2” (12.7mm)  ________ 
1/4” (6.35 mm) ________ 
4.76 mm  ________ 
2.38 mm  ________ 
1.00 mm  ________ 
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500 micron  ________ 
 
Final Product:  Playfield Soil Mix 
 


Mix Components (% by volume):  Sand (%): ______ Compost (%): ______ 
Date Mixed: _____________________ 
pH: ______ 
Organic Matter (% by dry weight): ______ 
Saturation Extract Conductivity (dS/m @ 25°C): ______ 
Sodium Absorption Ratio: ______ 
Boron (ppm): ______ 
Infiltration Rate (inches per hour): _____/_____ 
Soil Nutrients (ppm):  Nitrogen (N): ______ Phosphorus (P): ______ Potassium (K):______ 
Soil Micronutrients (ppm):  Magnesium (Mg): ______ Sulfate (SO4): ______ Copper (Cu): 


______ Zinc (Zn): ______ Manganese (Mn): ______ Iron (Fe): ______ 
 
Recommended Actions to correct the product physical, textural and chemical deficiencies to meet 


specifications: 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 


 
 
 


END OF REPORT 
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TESTING REPORT FOR PLANTING SOIL MIX 
(The Soil Testing Lab shall fill out with indicated information in indicated units.) 


 
 
PROJECT NAME ______________________________________________________________ 
 
 
TESTING LAB 
Name, Address & Phone Numbers:  
 


_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 


 
Contact Person: __________________________________________ 
 
Testing Date: ____________________ 
 
 
A. Component #1:  Sandy Loam Soil 
 


1. Information from the Contractor: 
a. Material origin:  Imported: _____ Salvaged on-site: _____ 


2. USDA textural classification: ________________________________ 
3. The Sandy Loam Component meets the requirements of ASTM D 5268 and ASTM 


D 2974:  Yes: _____ No: _____ 
4. The Sandy Loam Component consists largely of sand, but with enough silt and clay 


present to give it a small amount of stability:  Yes: _____ No: _____ 
5. Individual sand grains can be seen and felt readily:  Yes: _____ No: _____ 
6. On squeezing in the hand when dry, forms a cast that will not only hold its shape when 


the pressure is released, but withstand careful handling without breaking: 
Yes: _____ No: _____ 


7. The Sandy Loam Component meets the following sieve analysis for particle size 
distribution (ASTM D6913-04E2):  Yes: _____ No: _____ 
Screen size  % passing 
¼” (6.35 mm)  ________ 
#10   ________ 
#30   ________ 
#60   ________ 
#100   ________ 
#200   ________ 


("#" refers to U.S. standard sieve sizes) 
 
B. Component #2:  Organic Amendment (Compost) 
 


1. Information from the Supplier: 
a. US EPA Process to Further Reduce Pathogens (PFRP) certification: 


Yes: _____ No: _____ 
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b. Heavy Metal Concentrations below WSDA limits:  Yes: _____ No: _____ 
c. Recycled Content (%): ________ 


2. Carbon to Nitrogen ratio (C:N): _______:_______ 
3. Particle size distribution: 


Screen size  % passing 
3/8   ________ 
1/4”   ________ 
#10   ________ 
#30   ________ 
#60   ________ 
#100   ________ 
#200   ________ 


C. Final Product:  Planting Soil Mix 
 


1. Mix Components (% by volume):  Sandy Loam (%): ______ Compost (%): ______ 
2. Date Mixed: _____________________ 
3. pH: ______ 
4. Organic Matter (% by dry weight): ______ 
5. Saturation Extract Conductivity (dS/m @ 25°C): ______ 
6. Sodium Absorption Ratio: ______ 
7. Boron (ppm): ______ 
8. Infiltration Rate (inches per hour): _____/_____ 
9. Soil Nutrients (ppm):  Nitrogen (N): ______ Phosphorus (P): ______ Potassium 


(K):______ 
10. Soil Micronutrients (ppm):  Magnesium (Mg): ______ Sulfate (SO4): ______ 


Copper (Cu): ______ Zinc (Zn): ______ Manganese (Mn): ______ Iron (Fe): ______ 
 
D. Recommended Actions to correct the product physical, textural and chemical deficiencies 


to meet specifications: 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 


 
 
 


END OF REPORT 
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END OF SECTION 





		END OF SECTION
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(for Service Roads & Parking Lots) 
NOTE TO CONSULTANTS:  This specification section shall be used for Asphalt Paving of 
Parks service roads and parking lots only.  Edit with Track Changes turned on, any text in this 
section that appears in bold and italics then turn off the bold and italics for the final approved 
version.  (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


work indicated on Drawings and specified herein.  The items of work to be performed shall 
include but may not be limited to the following; asphalt patching, installation of tack coat 
and fabric, and the import, placement, and compaction of asphalt paving. 


 
1.02 Related Sections:  Coordinate related work specified in other parts of the Project Manual, 


including but not limited to following: 
 


Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 19 - Temporary Erosion & Sediment Control 
Section 02 41 13 - Selective Site Demolition 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 11 26 -Sub-grade Preparation for Asphalt Paving 
Section 32 23 13.16 - Grade Adjustment for Utility Structures 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail. 


 
A. AASHTO M17 - Mineral Filler for Bituminous Paving Mixtures 


 
B. The City of Seattle Standard Specifications for Road, Bridge and Municipal 


Construction (most recent edition). 
 
1.04 Quality Assurance:  The Contractor must have five (5) years experience in work of this 


nature and have the equipment and personnel required for the work specified.  The 
Contractor must acquaint themselves with all work related to site improvements and other 
work.  Payment for testing under this section shall be as follows: 


 
A. Payment for testing under this section shall be as follows: 


 
1. The first run of any test of a given sample of workmanship will be paid for by 


the Owner.  Where possible, the Engineer will perform the initial test.  In the 
event that the Engineer’s capabilities are insufficient to perform the test in a 
timely manner, the test will be performed by the Contractor at a reasonable 
cost to the Owner. 


2. In the event the sample of workmanship is found to be deficient in some way 
as a result of the initial test, the contractor shall remove from the project 
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site(s) that work or material, and provide work or material as specified and 
with satisfactory test results at no additional cost to the Owner. 


 
B. Test Reports shall be done under the supervision of the Contractor and in accordance 


with the General and Supplementary Conditions of the Contract. Tests must be 
performed by a certified testing agency or licensed laboratory.  The Engineer may 
require execution of tests described below, at the Contractors expense.  Two copies 
of the results of each test shall be submitted to the Engineer for approval prior to 
continuation of the work to be tested, unless otherwise directed.  The following 
testing methods shall be performed according to the City of Seattle Standard 
Specifications (most recent edition), 


 
1. ASTM C131 Test Method for Resistance to Degradation of Small Size 


Course Aggregate. 
2. ASTM D1557 Test Method for Moisture Density Relations of Soils and Soil-


Aggregate Mixtures Using 10-lb (4.54 kg) Rammer and 18-in (457 mm) 
Drop. 


3. WSDOT Test Method of test for Determination of Method 705 Degradation 
Value. 


4. WSDOT Test Maximum Specific Gravity of Bituminous Paving Mixtures 
Method 113. 


5. Other tests as may be referenced elsewhere in this Section. 
 
1.05 Submittals: 
 


A. The Contractor shall submit to the Engineer written materials containing the 
following information:  Materials to be used and the proposed method of application 
and procedures to be followed. 


 
B. Fabrics:  Submit manufacturer’s product specifications and recommended 


installation procedures to the Engineer for approval prior to delivery to the project 
site. 


 
C. Fine Aggregate for Hot Mix Asphalt (HMA):  The Contractor shall submit to the 


Engineer, for approval prior to delivery to the project site(s), a single 1/2 cubic foot 
sample in a secure container.  Attach to the container the supplier name, address, and 
telephone number, batch number (if applicable), date, and sieve analysis. 


 
 
PART 2 - PRODUCTS 
 
2.01 Base Aggregate:  Type 1 Mineral Aggregate per City of Seattle Standard Specification (most 


recent edition) or Section 32 11 33 - Mineral Aggregates.  The sand equivalent shall be 40% 
(max.) and the L.A. Abrasion shall be 35% (max.).  Gradation of the base course shall be as 
follows: 


Sieve Size   Percent Passing 
5/8" square sieve        100 
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1/4" square sieve      55 - 75 
No. 40 sieve        8 - 24 
No. 200 sieve        0 - 10 
 


2.02 Geo-textile Fabric:  Fabric installed as a protective membrane over existing asphalt paving 
shall be a needle-punched non-woven polypropylene fabric having the following minimum 
properties in the weakest principal direction: 
Property Minimum Value Test Method 
Weight  3.6 oz./sq. yd. ASTM D3776 
Tensile Strength 90 lbs. ASTM D4632-91 
Tensile Elongation 50% ASTM D4632-90 
Asphalt Retention 0.20 gal./sq.yd. Phillips Procedure, Task Force 25, Method 8, 


TX DOT 3099 (or equivalent) 
Melting Point 300 degrees F  ASTM D 276-87 


 
The fabric used shall be "Petromat" by Amoco Fabrics and Fibers Company distributed by 
Charles R. Watts Company, 4121 - 6th Ave. NW, Seattle, WA, phone (206) 783-8400, or 
approved equal. 


 
2.04 Hot Mix Asphalt (HMA) Wearing Course: 
 


A. HMA - Class B: 
 


B. Mineral Aggregate:  Mineral Aggregate shall meet the requirements of the Seattle 
Standard Specifications (most recent edition, HMA Aggregate Gradations and shall 
meet the following requirements: 


Sieve Size % Passing 
1" Square 100 
3/4" Square 90-100 
1/2" Square 90 Max. 
U.S. #8 23 - 49 
U.S. #200 2.0 - 7.0 


 
C. Bituminous Materials: 


 
1. HMA furnished under these specifications shall not have been distilled at a 


temperature high enough to injure by burning or to produce flecks of 
carbonaceous matter, and upon arrival at the work, shall show no signs of 
separation into lighter and heavier components. 


2. HMA shall be Medium Curing Liquid Asphalt, meeting or exceeding the 
characteristics defined in the Seattle Standard Specifications, and the 
following additional requirements: 


Characteristic Value Range 
Mineral Filler  3.0 - 7.0% 
Hot Mix Asphalt 4.0 - 7.5% of total 


mixture 
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Sand - Silt Ratio 5.5 - 10.5 


 
 
PART 3- EXECUTION 
 
3.01 Barriers:  The Contractor shall erect and maintain barricades, canopies, guards, and warning 


signs to the extent required by law and as is prudent for the protection of the public and 
protection of the work. 


 
3.02 New HMA Paving (including patching): 
 


A. In areas of new paving, or where existing paving has been removed during the 
demolition phase of work, new asphaltic concrete paving shall be placed over 
compacted base aggregate.  Recycled asphalt or other recycled paving materials shall 
not be used as sub-base materials. 


 
B. Place base aggregate as required to attain a total depth of 6 inches and compact to 95 


percent density. 
 


1. Patching:  If existing base material does not meet requirements for density, 
Contractor shall remove the existing base material in the areas to be patched 
and install new base aggregate to a depth of 6 inches and compact to 95 
percent density. 


2. New HMA Pavement:  Place a minimum of 6 inches of base aggregate and 
compact to 95% density. 


 
C. Install new HMA - Class B, per paragraph 3.06.  Minimum HMA thickness shall be 


3 inches. 
 


1. New HMA patching shall meet the grade of adjacent existing asphaltic 
concrete paving (to remain).  Edges of new and existing pavement shall be 
flush without ridges or gaps; tack sealed as required and shall be tamped at a 
45 degree angle on all exposed edges. 


2. New HMA pavement edges shall be tapered to meet existing or proposed 
grades as required or as directed by the Engineer. 


 
3.03 Existing Asphalt Paving Preparation:  Existing asphalt paving to receive the new wearing 


course of asphaltic concrete shall be thoroughly cleaned of all dirt, water and oil to the 
satisfaction of the Engineer.  Cracks 1/8 inch wide or greater shall be cleaned and filled with 
bituminous material or by a method approved by the Engineer.  Large cracks, faults or 
potholes shall be repaired as specified above for New Asphalt Pavement (patching). 


 
3.04 Tack Coat: 
 


A. All new asphalt pavement patching shall abut existing asphalt pavement that has 
been machine saw-cut prior to patching operations.  The new asphalt shall be 
allowed sufficient time to cure (min. 24 hrs.) before applying the tack coat.  The tack 
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cost shall be applied in an even manner, adequately covering the joints in all 
directions.  All asphalt pavement areas shall be cleaned prior to beginning the tack 
coat applications. 


 
B. An asphalt tack coat shall be applied uniformly in controlled amounts throughout 


areas to receive paving fabric.  Apply tack coat at the rate of 0.20 - 0.30 gallons per 
square yard (optimum application rate is 0.25 gallons per square yard) using a 
mechanical distributor meeting the requirements of the City of Seattle Standard 
Specifications.  Tack coat application rates may be monitored by the Engineer to 
verify compliance with this paragraph.  


 
C. The allowable temperature range for tack coat material is 290 - 325 degrees 


Fahrenheit. 
 


D. Where the new HMA paving abuts a curb or gutter, cold pavement joint, trimmed 
meet line, or any metal surface, a thin tack coat of asphalt shall be applied on the 
vertical face of the abutting surface by hand painting prior to paving.  The 
application on the contact surfaces shall be thin and uniform in order to avoid an 
accumulation of excess HMA in puddles.  The Contractor shall not apply the tack 
coat on vertical contact surfaces above the finished height of the asphalt concrete 
being placed.  Tack coat to extend three inches beyond the edge of fabric area. 


 
3.05 Fabric:  Install paving fabric throughout the entire area to be paved with asphaltic concrete 


pavement. Install all paving fabrics to the manufacturer's specifications as submitted to, and 
approved by, the Engineer.  Equipment used for placement of paving fabric shall be 
designed and constructed specifically for fabric placement. 


 
3.06 Hot Mix Asphalt: 
 


A. Placement:  A course of HMA shall be installed to the lines and grades as indicated 
on the drawings.  The hot plant mix shall have an installation temperature of 275-300 
degrees.  Compaction thickness shall be as shown on Drawings but in no case shall 
the compacted thickness be less than 3 inches in areas that are to be used as parking 
lots, service roads, ramps, and other load bearing surfaces.  Compaction shall be 
accomplished by rolling with a powered steel wheel tandem roller weighing not less 
than 3, and not more than 5 tons; the finish roller weighing not less than 1 ton.  The 
hot plant mix shall be spread by methods and in a manner to produce a uniform 
density and thickness to meet a tolerance of 1/4 inch in 10 feet measured in any 
direction. 


 
B. In locations where more than one lift of HMA is specified on the Drawings, the base 


lift shall not exceed 3 inches in depth. 
 
3.07 Curing and Cleaning:  New HMA pavement must be completely cured (minimum of seven 


days of warm, dry weather, longer if cold or damp), prior to application of any materials.  
Pavement needs to be clean and free of all foreign matter.  A high-pressure washer, air 
broom or hand sweeper shall be used as required.  Removal of grease and oil may require 
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(for Service Roads & Parking Lots) 
the use of a strong detergent only as approved by the Engineer.  After using detergents the 
surface must be thoroughly flushed with water and removed from the site while not allowing 
the detergent to enter the storm sewer system. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note
 


). 


PART 1 - GENERAL 
 
1.01 Description:  The work of this section is limited to the restoration of disturbance resulting 


from all construction activities related to the installation of trails in Seattle Parks and 
Recreation (SPR) properties. 


 
A. This work includes, but may not be limited to: 


 
1. Salvaging, Clearing and/or Removal of Existing Vegetation 
2. Stockpiling of Native Organic Material (Forest Duff/Topsoil) or Vegetation 
3. Grading of Disturbed Areas 
4. Construction of Trails and Related Appurtenances 
5. Construction of Drainage 
6. Soil Reconditioning or Reinstallation 
7. Planting or Replanting of Vegetation 
8. Mulching 
9. Warranty 


 
1.02 Definitions:  The following definitions may apply to this Specification Section only: 
 


A. “Disturbance


 


” refers to any negative impact to the project site caused by the 
execution of the Contract, including, but not necessarily limited to, access, 
excavation, exploration, hauling, staging, stockpiling, or survey. 


B. “Mechanical Damage


 


” refers to damage caused by unnatural physical forces, 
including vandalism, inappropriate handling, or damage occurring over time as a 
result of poor materials or workmanship. 


C. “Plant Schedule


 


” refers to the lists of plants associated with the restoration work of 
this Contract.  Schedules are provided for planting in wet sites and dry sites. 


D. “Trail Stationing Plan


 


” refers to the spread-sheet formatted stationing plan associated 
with the restoration work of the Contract identifying specific improvements or 
restoration measures by type and location along the alignment of the trail. 


1.03 Related Sections: 
 


Section 01 56 39 - Tree & Plant Protection 
Section 32 11 23 - Mineral Aggregates 
Section 31 13 13 - Tree & Plant Removal 
Section 31 00 00 - Earthwork 
Section 32 15 40 - Crushed Rock Paving for Pathways & Trails 
Section 32 20 00 - Soil Preparation 
Section 32 90 00 - Landscape Plantings 
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1.04 Reference Standards:  The following standards are considered part of these specifications: 
 


A. American Association of Nurserymen - American Standard for Nursery Stock, ANSI 
Z 60.1”, latest edition. 


 
B. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction 


(most recent edition). 
 


C. Seattle Parks & Recreation Standards for Trail Construction which can be accessed 
by going to SPR Design Standards website at 
www.seattle.gov/parks/projects/standards. 


 
1.05 Quality Assurance: 
 


A. Inspections:  On-going inspections and observations of the work in progress is 
required by the Engineer and shall be coordinated by calling the SPR Inspection 
Hotline @ 684-7034 .or by email at parksconstruction.inspection@seattle.gov to 
make arrangements for inspections. 


 
B. Plant Materials: 


 
1. Upon approval of the purchase order and Vendor, per paragraph 1.06 below, 


ship plants to project site staging area for inspection and approval by the 
Engineer.  Immediately remove from the site, any plant material not accepted 
by the Engineer.  Alternatively, arrange for inspection at the Vendor’s 
location, if within 20 miles of the Seattle city limits, within 48 hours of 
anticipated shipping. 


3. Refer to paragraph 3.09 below for other inspections required by the 
Warranty. 


4. Comply with the requirements of other inspections that may be identified 
elsewhere in these specifications. 


 
1.06 Submittals:  Provide for SPR approval, a copy of all purchase orders for plant material, 


including the name, address, and telephone number of the Vendor.  Do not ship plant 
material until approved.  Approval of purchase order and vendor does not constitute 
acceptance of plant material. 


 
1.07 Field Changes:  Field Changes may be requested by the Engineer, to the extent that the 


overall value of the work is not substantially changed.  In the event of a substantial change 
to the scope of work, as determined by agreement between the Contractor and the Owner, a 
Modification Proposal/Change Order will be negotiated. 


 
1.08 Work Force:  The Work Force to be utilized for Planting, paragraph 3.07, shall be 


experienced in the planting of native species and be approved by the Engineer prior to 
mobilization. 


 
 



http://www.seattle.gov/parks/projects/standards�

mailto:parksconstruction.inspection@seattle.gov�
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PART 2 - PRODUCTS 
 
2.01 Native Organic Material:  Native Organic Material (“Forest Duff/Topsoil”) refers to that 


material encountered within the limits of disturbance, including haul and access routes that 
consist of naturally occurring decomposed organic material.  This material does not include 
waste from clearing, logs, branches over 2” in diameter or over 5 feet in length.  Native 
Organic Material, for the purposes of this Section, includes topsoil and composted leaves, 
sticks, and twigs, which when stockpiled may result in a mixture of those elements. 


 
2.02 Native Mineral Soil:  Where described in this Section, Native Mineral Soil refers to that soil 


encountered during clearing and excavation that contains little or no Native Organic 
Material. Native Mineral Soil, for the purposes of this Section, includes clay, silt, sand, 
gravels, and rock in such a combination as to provide adequate drainage with a minimum of 
visible voids. 


 
2.03 Crushed Rock Base and Top Course Aggregates: 
 


(BASE COURSE OPTIONS
 


) 


A. Use as Base Course for ADA Accessible (or as Top Course for non-ADA 
accessible) pathways or trails, as directed by the Engineer through the design 
review process:  5/8” Minus Crushed Rock (Mineral Aggregate Type 1 – “Ledge 
Rock” Top Course Keystone)


 


, bearing no naturally occurring or worn surfaces per 
Section 02060 – Mineral Aggregates, or per City of Seattle Standard Specifications 
(most recent edition). 


A. Use as Base Course for major pathways or trails (in conjunction with Optional 
geo-textile fabric) in wet or soft site conditions, as directed by the Engineer 
through the design review process:  1-1/4” Minus Crushed Rock (Mineral 
Aggregate Type 2 – Base Course Rock)


 


, bearing no naturally occurring or worn 
surfaces per Section 02060 - Mineral Aggregates, or per City of Seattle Standard 
Specifications (most recent edition). 


(TOP COURSE OPTIONS
 


) 


B. Use as Top Course for ADA Accessible (less than 5% grades) pathways in formal 
park settings, with Optional Stabilizer/Binder, as directed by the Engineer through 
the design review process:  1/4" Minus Crushed Rock (#4 to Dust) (“Seattle Parks 
Mix”)


 


 shall consist of crushed ledge rock or talus bearing no naturally occurring 
or worn surfaces as produced by Glacier Northwest, or approved equal. 


B. Use as Top Course for ADA Accessible (less than 5% grades) pathways or trails in 
informal park settings, as directed by the Engineer through the design review 
process:  3/8” Minus Crushed Rock (“Trail Mix”)


 


 as produced by Washington 
Rock Quarry, or approved equal. 


2.04 (Optional) Stabilizer/Binder: 
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A. Stabilizer/Binder shall be used in conjunction with pathway and trail construction 
where grades are steeper than 2% and/or as directed by the Engineer through the 
design review process and shall be one of the following products: 


 
1. “Generic-CPX 2900 Series Generic Copolymer Resin Soil-Stabilizer 


Solution”, as supplied by A.R. Smith Distributing Co., LLC, 303 33rd 
Avenue, Seattle, WA  98122, Ph. 206-650-0832, FAX: 206 219-4149, or 
arsmith30333@comcast.net or alex@arsmithcompany.com. 


2. “Stabilizer”, as supplied by Stabilizer Solutions, Inc., 33 South 28th Street, 
Phoenix, AZ  85034, Ph 800-336-2468, or www.stabilizersolutions.com. 


3. “PolyPavement”, as supplied by PolyPavement, P.O. Box 36339, Los 
Angeles, CA  90036, Ph. 323-954-2240 or www.polypavement.com. 


4. “NaturalPAVE”, as supplied by Soil Stabilization Products Company, Inc., 
806 West 22nd Street, Merced, CA  95344, Ph. 209-383-7849 or 
www.sspco.com. 


5. Or, approved equal. 
 
2.05 (Optional) Geo-textile Fabric Liner: 
 


A. Geo-textile Fabric Liner shall be used in wet or soft site conditions, as directed by 
the Engineer, through the design review process and shall be an engineered geo-
synthetic, reinforced, woven product as supplied by Northwest Linings and 
Geotextile Products, Inc., 21000-77th Avenue South, Kent, WA  98032, Ph. 253-
872-0244, or www.northwestlinings.com, or, approved equal. 


 
B. Lumber:  Materials specified in this Section are for Foot-bridges under 20’ in length, 


Water bars, Turnpike sections, and Step construction only.  Refer to City of Seattle 
Standard Plans and Specifications (most recent edition), for lumber associated with 
all other wood construction associated with this Contract.  All pressure treated 
lumber shall be only the types of treatment as called out in the SPR’s Design 
Standards Section 06000.01.  To access the information refer to SPR standards 
website at www.cityofseattle.gov/parks/projects/standards.  All lumber for work of 
this section shall be LP-22, #2 Structural or better. 


 
C. Fasteners: 


 
1. All plate-type and stamped fasteners shall be 16 gauge hot dipped galvanized 


steel or as approved by the Engineer prior to installation. 
2. All other fasteners and connectors, i.e., nails, screws, and bolt assemblies, 


shall be galvanized steel, sized per details or as appropriate for the task. 
3. Reinforcing Bars used as anchor pins for wood-on-grade construction shall 


be #4 deformed. 
 
2.06 Drainage: 
 


A. Culvert Pipe shall be 6” to 12” I.D. HDPE, double-wall re-core, smooth interior 
wall, or approved equivalent. 


 



mailto:alex@arsmithcompany.com�

http://www.stabilizersolutions.com/�

http://www.polypavement.com/�

http://www.sspco.com/�

http://www.northwestlinings.com/�

http://www.cityofseattle.net/parks/projects/standards�
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B. Rock for Rock Spillway and Rock Lined Sump shall be granite, largest face 
generally flat, weathered or shot, and minimum size 1/2 cubic foot. 


 
2.07 Soil Conditioning and Planting Backfill: 
 


A. Native Organic Material as described in this Section, paragraphs 2.01, above. 
 


B. Moisture Retention Agent shall be a Hydophylic Acrylic Copolymer, “Soil Moist” 
by JRM Chemical, Cleveland, Ohio, or equal. 


 
C. Planting Backfill shall be a thoroughly blended mixture of existing soil, Moisture 


Retention Agent at the manufacturers recommended rate, and Native Organic 
Material or imported Decomposed Organic Amendment as described below as 
follows: 


 
1. Decomposed Organic Amendment (Compost):  The Decomposed Organic 


Amendment shall consist of 100% recycled organic material, and shall 
consist of yard waste debris and/or other organic waste materials that have 
been sorted, ground up, aerated and aged and shall be fully composted, stable 
and mature (non-aerobic).  The composting process shall be for at least six 
months time and the organic amendment shall have a uniform dark, soil-like 
appearance.  In addition, the decomposed organic amendment shall have the 
following physical characteristics: 


 
2.08 Plant Materials: 
 


A. Provide only those plant species identified on the Plans.  Where specific cultivars or 
varieties are not identified, provide only the species as indicated.  Do not provide 
cultivars or varieties unless approved by the Engineer. 


 
B. Size: 


 
1. Meet or exceed the standards for plant size per container as described in 


“American Standard for Nursery Stock, ANSI Z 60.1”. 
2. Provide trees and shrubs at the sizes indicated on the schedules.  In the event 


of unavailability, provide one size smaller at a documented credit to the 
Owner, or alternatively, one size larger at no additional cost to the Owner. 


3. Provide groundcovers at the size indicated on the schedules.  In the event of 
unavailability, provide one size smaller at a documented credit to the Owner. 


 
C. Quality: 


 
1. Meet or exceed the standards for plant quality as described in “American 


Standard for Nursery Stock, ANSI Z 60.1”. 
2. Plant Material shall be healthy, vigorous, and sound upon inspection and 


acceptance.  There shall be no evidence of insect infestation including eggs, 
insects, or feeding damage.  There shall be evidence of mechanical damage 
such as broken branches, root balls, or bruising of foliage. 
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3. Plant material shall have been grown and held in conditions similar to those 
expected for the species. 


 
2.09 Mulches:  Erosion Control Blanket and Mulch shall be as follows: 
 


A. Clean, un-bound Wood Excelsior, supplied in bales. 
 


B. Other types of clean, natural mulch materials (such as recycled chippings from tree 
trimming/removal operations) shall be used as the site conditions dictate and shall be 
as shown on the Plans, or as required and approved by the Engineer. 


 
 
PART 3 - EXECUTION 
 
3.01 Clearing: 
 


A. Only clear the vegetation that is immediately threatened by activity associated with 
the work of this Contract. 


 
B. Remove no deciduous trees over 3” in trunk diameter measured 4 feet above ground 


level and no coniferous trees measuring over 5’ above ground level without prior 
approval of the Engineer.  Obtain approval by flagging trees proposed for removal 
prior to coordinating a review by the Engineer.  Anticipate the alignment far enough 
ahead to allow for alternate routing in the event proposals for tree removal are 
rejected by the Engineer. 


 
C. Where overhead clearance requirements necessitate the pruning or limbing of tree 


branches over 3” in diameter at that point where the cut is to be made, obtain 
approval through the same procedure identified above in paragraph 3.01.B. 


 
D. Refer to the construction details associated with the trail work for additional clearing 


requirements. 
 


E. Remove thoroughly from the Project Site all material cleared.  Alternatively, chip all 
material mechanically and disperse equally to both sides of the Project alignment. 


 
3.02 Stockpiling of Native Organic Material: 
 


A. Refer to paragraph 2.01 above for a description of Native Organic Material. 
 


B. Excavate by scraping the upper soil profiles to collect the material.  Work in such a 
manner as to accumulate a minimum of Native Mineral Soil. 


 
C. Stockpile Native Organic Material (Organic Material) in a linear “berm” along both 


outer edges of disturbance.  In the event that excavated Native Mineral Soil (Mineral 
Soil) requires such room as to make stockpiling the Organic Material on both sides 
of the disturbed area impractical, stockpile the Mineral Soil on the up-slope side of 
the disturbed area.  Areas receiving stockpiles will be considered disturbed areas. 
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D. Stockpile Organic Material loosely.  Do not compress or compact stockpiles beyond 


the natural compression of the material to achieve a steeper angle of repose. 
 
3.03 Grading: 
 


A. General: 
 


1. Grading of disturbed areas, within the limits of SPR jurisdiction, falls within 
two categories; grading taking place beneath areas to receive trails on grade 
and their associated appurtenances (referred to as “Traffic Areas”), and 
grading taking place beneath areas to receive elevated trail structures such as 
footbridges, bridges and areas to receive plantings,(referred to as “Non-
Traffic Areas”). 


2. On average, the rough grade of all areas within the limits of disturbance shall 
transition smoothly into the adjacent existing undisturbed grades.  Exceptions 
are those areas on the up-slope side, which are scheduled to receive parallel 
ditches. 


 
B. Traffic Areas: 


 
1. All Traffic Areas shall be rough graded with clean Native Mineral Soil 


containing a minimum of contaminating organic material. 
2. Areas scheduled to receive a Standard Trail Section: 


a. Shall be graded with a side slope draining either inward to a parallel 
drainage ditch or outward down-slope at between 2 and 5 percent, and 


b. Shall be compacted to the greatest density supportable by the 
surrounding soils and slopes. 


3. Areas scheduled to receive Turnpike and/or Waterbars; 
a. Shall be graded flat, or no more than 2% across in any direction, and 
b. Shall be compacted to the greatest density supportable by the 


surrounding soils and slopes. 
4. Areas scheduled to receive Drainage improvements: 


a. Shall occur only as excavations into undisturbed soil, and 
b. shall be graded in lateral section per the drawings and in profile such 


that they result in positive the designed out-fall. 
 


C. Non-Traffic Areas: 
 


1. All Non-Traffic Areas shall be rough graded with either Native Mineral Soil 
or a combination of Native Mineral Soil and Native Organic Material.  
Minimize use of stockpiled Organic Material and do not use Organic Material 
occurring outside the limits of disturbance. 


2. Areas scheduled to receive Elevated Trail Structures: 
a. Shall be graded; 


i. To smoothly transition into adjacent existing grades, or 
ii. To drain along pre-existing flow lines.  Where directed, re-


constructed flow-lines shall be reinforced with imported rock 
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as associated with Drainage work, and as defined in paragraph 
2.04.B, above, and 


b. Shall be compacted to the greatest density supportable by the 
surrounding soils and slopes. 


3. Areas scheduled to receive Plantings: 
a. Shall be graded to smoothly transition into adjacent existing grades, 
b. Shall be compacted to such an extent as to prevent excessive erosion 


but not to such an extent as to inhibit infiltration or percolation of 
surface water into the soil.  Compaction, shall be generally at 70% of 
maximum density at 15% moisture by weight. 


 
3.04 Trail Construction: 
 


A. General: 
 


1. Work of this Section consists of all services, labor, equipment, and materials 
necessary to construct the trail system described in the Trail Stationing Plan.  
This includes construction of Standard Trail Section, Water Bars, Turnpike 
Section, Steps, and Footbridges under 20’ in length. 


2. The Trail Stationing Plan has been developed to meet the existing 
topography, soil conditions, and apparent hydrology of the Project Site.  If, in 
the course of construction of the Sewer Interceptor, substantial changes are 
made to any of these existing characteristics, it will become necessary to 
alter, in the field, the Trail Stationing Plan.  The current schedule of 
construction details associated with this work and described below will be 
used to adapt the plan to actual conditions.  Refer to paragraph 1.02.D. 


3. Prior to performing the work of this section, verify the condition of the rough 
grade as being in conformance with the above paragraphs 3.03.A.2 and 
3.03.B.  Obtain  Engineer approval of conditions as adequate to 
proceed. 


4. Provide clean, uncontaminated surfaces. 
 


B. Standard Trail Section 
 


1. Generally, Standard Trail Section consists of a 30” (standard) or 72” (wide 
section) wide trail tread on grade. 


2. Import and place Trail Surfacing in a single lift to the dimensions specified in 
the details.  Provide sufficient material to insure a full 3” depth following 
compaction. 


3. Compaction 
a. Perform compaction only under suitable conditions.  Do not compact 


excessively wet or dry material or when the sub-grade soils are 
excessively wet or dry.  Allow materials to dry or add clean water as 
necessary to achieve optimum moisture. 


b. Mechanically compact the Trail Surfacing to the maximum density 
supportable by the underlying soils. 


 
C. Turnpike: 







Project Name 
2/22/10 


SECTION 32 60 00   PAGE 9 
TRAIL CONSTRUCTION & RESTORATION 


 
1. Generally, Turnpike shall consist of a 30” (standard) or 72” (wide section) 


wide trail tread on grade, retained by 4”x4”x8’ LP-22 timbers pinned to the 
sub-grade with 24” - #4 deformed reinforcing bar, 3 bars per timber. 


2. Layout and set bottom of retaining timbers flush to, or up to 1/2” below, 
compacted sub-grade, end to end with no gaps between timbers.  Stagger 
joints on opposing sides of tread where practical.  Miter ends of timbers 
equally where trail alignment turns. 


3. Pre-drill timbers 3/8”, to accept reinforcing bar pins, at 12” from each end 
and at the center.  Set 24” - #4 reinforcing bar pins into stable soil to a depth 
of 3/4” below the top of retaining timber. 


4. Import and place, in one lift, sufficient Trail Surfacing to provide an average 
depth of 4” following compaction, with a crown of 1” above top of retaining 
timbers. 


5. Compaction, per 3.04.B.3 above. 
 


D. Water Bars: 
 


1. Generally, Water Bars are intended to both divert surface water off the trail 
and stabilize Trail Surfacing.  Construct Water Bars of pressure treated 4x4’s, 
LP-22 timbers pinned to the sub-grade with 24” - #4 deformed reinforcing 
bar, 2 bars per timber.  Install Trail Surfacing as shown in Standard Trail 
Section, per paragraph 3.04.B, above. 


2. Locate timbers flush to the prepared sub-grade, spaced per the Trail 
Stationing Plan.  Where formal drainage ditching is scheduled, set timbers to 
divert surface run-off into these ditches.  Where no formal drainage work is 
associated with the Water Bars, set the timbers to divert surface run-off, 
generally down-slope. 


3. Pre-drill timbers perpendicular to the prevailing slope 3/8”, to accept 24” - #4 
reinforcing bar pins, at 6” from each end.  Set reinforcing bar pins into stable 
soil to a depth of 1” below top of timber. 


 
E. Steps: 


 
1. Generally, Steps are constructed of pressure treated 6x6’s, LP-22 timbers 


arranged in a “crib-work” fashion, each riser consisting of 2 sides and a 
leading edge, stacked and staggered to fit the slope to the tolerances indicated 
in the drawings. Individual timbers are fastened with 30” - #4 deformed 
reinforcing bars as indicated below. 


2. Begin all Step construction at the bottom of the slope by excavating a stable, 
flat bench slightly larger than the design dimensions of the Step.  
Mechanically compact this bench to the maximum density supportable by the 
soils present, assuming optimum moisture content per paragraph 3.04.B.3 
above. 


3. Arrange the timbers per the drawing, with the leading edge timber spanning 
the full width of the Steps.  Length of the sides of the crib-work will vary 
depending on the slope.  Provide sufficient length for the next Steps sides to 
overlap a minimum of 12”. 
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4. Pre-drill timbers plumb 3/8”, to accept 30” - #4 reinforcing bar pins, as 
follows; 
a. For leading edge timbers, 2 places 4” from each end, and 
b. For side timbers 4” from exposed ends, and 


i. If tread will be longer than 24”, one place centered between 
exposed end and leading edge of the next riser, and 


ii. If last riser at top of steps, 3 places 12” on center beginning 4” 
from each end. 


iii Set pins into stable earth to a depth of 3/4” below top of each 
timber. 


5. Backfill each Step as it is constructed by importing sufficient Trail Surfacing 
in a single lift to completely fill the crib-work upon compaction per 3.04.B.3 
above. 


6. Begin construction of successive risers directly atop the preceding riser, using 
the drilling and pinning procedure, paragraph 3.04.E.4 above, to secure the 
overlapped portions of the riser below. 


7. Backfill the sides of the completed Steps with Native Mineral Soil to a point 
2” below the bottom of the leading edge timber of each step. 


 
F. Footbridges and Railings: 


 
1. Generally, Footbridges are wooden structures constructed with either post-


and-beam construction for sections over 14” above grade or mudsill 
construction for sections under 14” above grade.  Sections more than 30” 
above grade require a handrail.  All timbers, lumber, and fasteners are per 
paragraphs 2.03.B and 2.03.C above, sized per the details or as appropriate 
for the task. 


2. Refer to other Specifications of this project for details regarding installation 
of Sewer Interceptor supported by Footbridges or Boardwalks. 


3. At the Contractors option, all construction of Footbridges under 20’ in total 
length associated with this project may be of the post-and-beam construction 
technique described for Footbridges over 14” above grade, or per details 
provided for Boardwalks or Footbridges over 20’ in overall length. 


4. Construct all Footbridge components plumb and level, with the exception of 
extreme ends, which may transition at up to, but no more than, a 5% slope 
down to the successive or proceeding trail detail. 


 
3.05 Drainage: 
 


A. General: 
 


1. Work of this Section consists of all services, labor, equipment, and materials 
necessary to construct the Drainage work associated with the trail system 
described in the Trail Stationing Plan.  This includes construction of 
Drainage Dips, Drainage Ditches, Rock-Lined Sumps, Culverts, Lead-off 
Ditches, and associated Rock Spillways. 


2. The Trail Stationing Plan has been developed to meet the existing 
topography, soil conditions, and apparent hydrology of the Project Site.  If, in 
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the course of construction of the Sewer Interceptor, substantial changes are 
made to any of these existing characteristics, it will become necessary to 
alter, in the field, the Trail Stationing Plan.  The current schedule of 
construction details associated with this work and described below will be 
used to adapt the plan to actual conditions.  Refer to paragraph 1.02.D. 


3. Verify that the conditions of the areas that are scheduled to receive drainage 
work are consistent with the requirements of paragraph 3.03.B.4 above.  
Obtain Engineer approval of conditions as adequate to proceed. 


 
B. Drainage Dips: 


 
Where directed by the Trail Stationing Plan to install a Drainage Dip, refer to the 
detail and provide the necessary grading alteration to the specified trail construction 
detail, paragraph 3.04, above.  Each Drainage Dip shall collect and divert surface 
run-off down-slope to an associated Rock Spillway, paragraph 3.05.G, below. 


 
C. Drainage Ditches: 


 
1. Where indicated on the Trail Stationing Plan, Drainage Ditch refers to a 


surface run-off interceptor trench that runs parallel to and up-slope from the 
trail and perpendicular to the prevailing slope 


2. Where directed by the Trail Stationing Plan, excavate Drainage Ditches to the 
dimensions indicated in the details.  Provide ditch bottoms that slope 
positively to the associated outlet. 


3. Where Drainage Ditches slope at greater than 1’ vertically in 12’ for more 
than 30’, provide a 6”x6” timber check-dam across the bottom of the ditch, 
embedded 12” into each side, 10’ spacing. Secure the timber check-dam as 
for Water Bars, paragraph 3.04.D.3 above, except 12” from each end. 


 
D. Rock-Lined Sump: 


 
Where directed by the Trail Stationing Plan to install a Culvert associated with a 
Drainage Ditch, install on the up-slope side of the trail or trail structure a Rock-Lined 
Sump (Sump) as follows: 


 
1. Identify the intersection point of the flow-line of the culvert and the flow-line 


of the associated ditch to be drained.  At the point of intersection, excavate 
sufficient undisturbed Native Mineral Soil to allow the excavation to be 
tightly lined with Rock, per paragraph 2.04.B above, leaving a sump 
approximately 1 foot deep below bottom of ditch invert of Culvert with a 
capacity of 2 cubic feet.  Dimensions for Sump should be approx. 1’-5 square 
or 1’-7 diameters. 


2. Beginning with the bottom of the Sump and working up to the bottom of the 
associated Drainage Ditch, line the Sump with Rock.  Rock should fit tightly, 
with no gaps over 2” in any dimension.  Provide additional Rock across the 
bottom of the Drainage Ditch which over-hangs the Sump 1” to protect the 
Sump walls from out-washes. 
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3. Pack joints in the bottom of the Sump with 5/8” Minus Crushed Rock per 
paragraph 2.03.A. 


 
E. Culverts: 


 
1. Culverts occur either at the apparent low-point of a Drainage Ditch or as a 


surface water run-off outlet along flat, wet runs of trail.  If for reasons 
defined in paragraph 3.04.A.2, the Trail Stationing Plan identifies a location 
as scheduled to receive a Culvert that does not appear to meet this criterion, 
notify the Engineer and obtain specific direction before proceeding with the 
work. 


2. Culverts have, normally associated with them, the following additional 
elements: 
a. Rock-Lined Sump, paragraph 3.05.D, above 
b. Leadoff Ditch, paragraph 3.05.F, below. 
c. Rock Spillway, paragraph 3.05.G, below. 


3. Install Culverts as follows: 
a. Generally perpendicular to trail, sloping to drain down-slope, 
b. Extend Culvert 12” beyond edge of trail up-slope or 4” into Sump 
c. Extend Culvert 12” beyond edge of trail down-slope 
d. Invert of pipe at inlet shall be either 


i. Flush with finish grade at Culverts not associated with 
Drainage Ditches, or 


ii. 6” below bottom of the Drainage Ditch. 
e. Minimum cover over Culvert shall be 6”. 
f. Invert of Culvert out-fall shall be sufficiently lower than the inlet to 


provide adequate flow, generally 2-5%. 
g. Where the existing slope permits, construct a Rock Spillway at the 


out-fall of the Culvert. 
h. Where the existing slope would otherwise inhibit discharge of the out-


fall, construct a Lead-off Ditch, paragraph 3.05.F 
 


F. Lead-off Ditch: 
 


1. Construct a Lead-off Ditch where directed by the Trail Stationing Plan or 
where the elevation of the out-fall of a Culvert would otherwise be below 
existing grade. 


2. Lead-off ditches shall have a flat bottom 8” in width a be a minimum 12” in 
depth, depth increasing as necessary to provide a 2% slope to a point where 
natural grade allows for discharge.  Lead-off Ditches shall be excavated into 
previously undisturbed earth. 


3. At the out-fall point of all Lead-off Ditches, provide a Rock Spillway, 
paragraph 3.05.G. 


 
G. Rock Spillway: 


 
Install Rock Spillways (Spillway) at the out-fall point of all drainage structures as 
follows: 
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1. Use only imported rock, which complies with paragraph 2.04.B of this 


specification. 
2. Extend the Spillway the width or diameter of the drainage structure discharge 


to each side of the discharge point and 3 times that dimension down-slope.  
Slope the Spillway to drain a minimum 2% or to conform to the existing 
slope. Embed the Rock so that only the top plane is exposed, butting all joints 
as tightly as possible.  Pack all resulting joints with 5/8” Minus Crushed 
Rock complying to paragraph 2.03.A. 


 
3.06 Soil Reconditioning: 
 


A. General 
 


The intent of the work of this section is to provide a complex soil profile and 
finished grade for planting that is more conducive to the survival of native plant 
species scheduled for restorative planting.  All areas of disturbance, generally those 
consisting of exposed mineral soils unless otherwise directed by the Engineer, shall 
receive Soil Reconditioning. 


 
B. Identify the limits of disturbance remaining following the work of paragraphs 3.03, 


3.04 and 3.05.  Verify that the condition of rough grades encountered is in 
compliance with paragraph 3.03.C, as appropriate for the specific location.  Obtain 
Engineer’s approval of the conditions as adequate to proceed before commencing the 
work. 


 
C. Distribute equally all stockpiled Native Organic Material over the disturbed areas 


identified above.  Incorporate this material into the top 2” of the sub-grade soil.  Roll 
or otherwise lightly compact the resulting surface to form a consistent mat. 


 
3.07 Planting: 
 


A. General 
 


1. All areas of disturbance not occupied by drainage, trail on-grade, or related 
appurtenance, shall receive Planting, including areas beneath Bridges, 
Boardwalks, or Footbridges. 


2. Refer to the Trail Stationing Plan for identification of areas to receive plant 
material from each of the two Plant Schedules.  Calculate the total area 
associated with each Plant Schedule, and provide a copy of the purchase 
order to the Engineer for approval, per paragraph 1.02.D. 


3. Provide and maintain stationing stakes indicating limits of planting for each 
schedule. 


4. Planting activity is to take place between October 1st and December 1st only. 
5. Prior to commencing planting activity, obtain approval of the plant material 


per paragraph 1.05.B. 
 


B. Shipping and Handling: 
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1. Plant material received on-site showing evidence of mishandling such as 


tightly bound or broken branches, crushed or misshapen containers or root-
balls, or stripped, crushed, or severely bruised foliage will be rejected and 
must be removed from the project site immediately. 


2. Plant material shall be transported to the planting location with extreme care 
and attention.  Do not handle plant material by any means other than fully 
supporting the container or root-ball.  Previously accepted plant material, l 
showing evidence of mishandling, such as broken branches or loose root-
balls will be rejected and must be removed from the site immediately. 


 
C. Tree Locations:  Stake for SPR approval the locations of individual trees.  Locate in 


a natural, random pattern.  Alternatively, provide SPR with stakes pre-marked by 
species and in the specified quantities for placement within 48 hours of receipt. 


 
D. Preparation and Planting: 


 
1. Excavate planting pit approximately 1.5 xs as deep as the root mass provided 


with the plant and twice as wide. 
2. Planting Backfill 


a. The excavated soil, thoroughly incorporate the manufacturers 
recommended rate for Moisture Retention Agent and the Native 
Organic Material found at the surface of the pit. 


3. Backfill the planting pit with sufficient Planting Backfill to result in the plant 
root crown being flush with the surrounding grade. 


4. Gently disturb the root ball of the plant manually, to loosen tightly wound or 
matted  roots. 


5. Set the plant plumb in the planting pit and backfill with Planting Backfill.  By 
hand, compact the backfill to eliminate air pockets. 


6. Water all plants in thoroughly. 
 
3.08 Mulching:  Provide a uniform 2” layer of un-bound Wood Excelsior Erosion Control 


Blanket or other approved mulch materials over all disturbed areas not covered by trail on-
grade or drainage appurtenances. 


 
3.09 Warranty: 
 


A. Prior to Contract Close-out, coordinate a punch-list walk-through with the Engineer 
by calling the SPR Inspection Hotline @ 684-7034 or by email at 
parksconstruction.inspection@seattle.gov. 


 
B. Correct any punch list items to the standards established by the Trail Stationing Plan, 


Plant Schedules, details, and this Specification.  Upon satisfying the requirements of 
the punch list, request the Engineer’s acceptance of the work as substantially 
complete. 


 
C. Warranty the materials and workmanship for a period of one year from date of the 


Engineer’s acceptance as substantially complete, as follows: 



mailto:parksconstruction.inspection@seattle.gov�
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1. At 6 months, coordinate an inspection of the condition of the work and 


correct, in a timely manner, any damage or failure as follows: 
a. For plant material, replace 100% of trees and shrubs and 50% of 


groundcovers showing significant sign of decline as determined by 
the Engineer.  Exclusion to this warranty is allowed for obvious 
mechanical damage due to vandalism or natural processes. 


b. For Drainage work and Trails or Trail Appurtenances, repair and/or 
replace any defects which may have occurred other than obvious 
mechanical damage due to vandalism. 


2. At the one year anniversary, coordinate an inspection of the condition of the 
work and correct, in a timely manner, any damage or failure as follows; 
a. For plant material, replace 50% of trees and shrubs showing 


significant sign of decline as determined by the Engineer.  Exclusion 
to this warranty is allowed for obvious mechanical damage due to 
vandalism or natural processes. 


b. For Drainage work and Trails or Trail Appurtenances, repair and/or 
replace any defects which may have occurred other than obvious 
mechanical damage due to vandalism. 


 
D. Upon satisfaction of the requirements of the punch list, at 6 months and one year, 


obtain the Engineer’s approval of the work as physically complete. 
 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


masonry unit paving work indicated on drawings and/or specifications.  The items of work 
to be performed shall include but are not necessarily limited to the following: sub-grade 
preparation, base material, masonry unit paving, and edging. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail. 


 
A. CPI TEK, An Information Series from the Concrete Paver Institute, a division of the 


National Concrete Masonry Association, (most recent edition). 
 


B. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction 
(most recent edition). 


 
1.04 Submittals:  The Contractor shall submit to the Engineer materials containing the following 


information 
 


A. Procedures to be used in the construction under this Section with regard to the 
division of labor and the responsibilities of the Contractor and all sub-contractors 
that are involved. 


 
B. Furnish samples of unit pavers to be used, minimum one square foot sample.  Submit 


catalog sheets and test data for approval. 
 


C. Qualification data for firms and persons specified in “Quality Assurance” paragraph 
to demonstrate their capabilities and experience.  Include list of completed projects 
with project names, addresses, names of designers and the owners. 


 
1.05 Quality Assurance: 
 


A. Installer Qualifications:  An experienced installer who has successfully completed at 
least 3 unit paver installations similar in material, design, and intent to that indicated 
for the project described herein. 
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B. Single Source Responsibility:  Obtain each color, type, and variety of unit pavers 
from a single source.  Materials shall be available and be consistent in quality, 
appearance and physical properties without delaying progress of the work. 


 
C. Prior to commencing the work of this Section, verify the accuracy of layout and 


grading. Verify that all sub-grade and base course aggregate conditions are as 
specified.  Notify the Engineer of any discrepancies and coordinate the correction of 
those discrepancies with other trades as necessary. 


 
D. Field Constructed Mock Up:  Construct a mock up of paving pattern as indicated on 


the Drawings. 
 
1.06 Delivery, Storage and Handling:  Protect unit pavers and aggregate during storage and 


construction against wetting by rain, snow, or ground water and against soilage or 
contamination from earth and other materials. 


 
1.07 Surplus Material Stock:  Following the Engineer’s approval of submittal, deliver one 


unbroken pallet consisting of 84sf of unit pavers to the Extra Materials:  Deliver one 
unbroken and shrink-wrapped pallet of unit pavers (enough pavers to cover approximately 
84 square feet) to the SPR Warehouse facility located at 4209 West Marginal Way SW, 
Seattle WA, 98106.  Notify the SPR warehouse at least five (5) working days prior to 
delivery at 206-684-7034.  Call during normal business hours (7:00am to 3:30pm).  This 
delivery is in addition to those necessary to complete the work of the Contract Drawings to 
be delivered to the work site. 


 
 
PART 2 - PRODUCTS 
 
2.01 Unit Pavers:  Concrete Masonry Unit Pavers:  Solid concrete interlocking paving unit, 


ASTM C 936, made from normal weight aggregates.  Abbottsford Standard Classic Series 
interlocking concrete pavers (or approved equal).  Shape and style shall be: 


 
2.02 Aggregate: 
 


A. Sub-base Aggregate:  Quality controlled, graded aggregate complying with ASTM D 
2940 for sub-base material.  Sub-base aggregate shall be graded as follows: 
Sieve Percent Passing 
2 inch 100% 
1 1/2 inch 90-100% 
#4 30-60% 
#200* 0-12% 


* Indicates wet sieve test 
 


B. Graded Aggregate for Base: Quality controlled, graded washed gravel complying 
with ASTM D 2940 for base material.  Base aggregate shall be graded as follows: 
Sieve Percent Passing 
2 inch 100% 
1 1/2 inch 95-100% 
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3/4 inch 70-89% 
3/8 inch 50-70% 
#4 35-55% 
#30 12-55% 
#200* 0-8% 


* Indicates wet sieve test 
 


C. Sand for Leveling Course: Fine, sharp, washed concrete sand, free of foreign 
material, conforming to ASTM C 33.  Under no circumstances should masonry 
mortar sand limestone screenings or stone dust be used as a leveling course. 


 
D. Sand for Joints: ASTM C 144 except use aggregate graded with 100 percent passing 


the No. 8 sieve and 95 percent passing the No. 16 sieve. 
 
2.03 Edge Restraint Materials: 
 


A. Plastic Edging:   
 


B. Steel Edging:   
 
 
PART 3 - EXECUTION 
 
3.01 Examination:  The Contractor shall examine surfaces indicated to receive paving for 


compliance with requirements for tolerances and other conditions affecting performance of 
unit pavers.  Do not proceed with installation until unsatisfactory conditions have been 
corrected.  Prior to excavation, the area to receive unit pavers shall be staked and grade 
elevation established to ensure proper grades. 


 
3.02 Preparation of Sub-grade: 
 


A. The area should be inspected immediately following excavation, to be sure that no 
unacceptable sub-base materials are present.  Remove all organic materials, roots, 
oversize rocks or debris that remains in the soil.  Wet areas must be drained or 
stabilized with crushed rock. 


 
B. Proof roll prepared sub-grade surface to check for unstable areas and areas requiring 


additional compaction.  Do not proceed with installation until deficient sub-grades 
have been corrected and are ready to receive sub-base for unit pavers.  Compact the 
sub-grade to at least 95 percent density per ASTM D 1557. 


 
3.03 Sub-base Aggregate Placement:  Place graded aggregate for sub-base over compacted sub-


grade.  Provide compacted thickness of sub-base material as indicated on the Drawings.  
Compact the sub-base to at least 100 percent density per ASTM D 1557. 


 
3.04 Base Aggregate Placement:  Place graded aggregate for base over compacted sub-grade.  


Provide compacted thickness of base material as indicated on the Drawings.  Compact the 
base to at least 100 percent density per ASTM D 1557. 
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3.05 Edge Restraint Installation:  Install edge restraint edging material per manufacturer’s 


specifications and per the Drawings and Details. 
 
3.06 Sand Leveling Course Placement:  Place sand for leveling course over compacted base 


material to a depth of 1 inch to 1-1/4 inch, taking care that the moisture content remains 
constant and the density is loose and constant until concrete pavers are set and compacted.  
Do not use frozen or saturated sand for leveling.  Do not use sand to fill in irregularities in 
the base material; base material must be added and compacted.  Screed the sand with a 
straight, true strike board.  Once sand has been screed, it should not be disturbed. 


 
3.07 Unit Paver Installation: 
 


A. Place pavers in pattern as shown on the Drawings, keeping lines straight with the use 
of string lines.  Place pavers hand tight, being careful not to disturb the leveling 
course. The joints between pavers should be approximately 1/16 inch.  Gaps more 
than 3/16 inch shall be filled with pieces cut from full size unit pavers. 


 
B. Once an area is installed, vibrate the pavers into the sand with a plate vibrator 


capable of a 3,500 to 5,000 pound compaction force.  Perform at least 3 passes 
across paving with the vibrator.  Vibrate under the following conditions: 


 
1. After edge pavers are installed and there is a completed surface or before 


surface is exposed to rain. 
2. Before ending each day’s work, fully compact installed concrete pavers 


within 3 feet of the laying face.  Cover the open layers with nonstaining 
plastic sheets overlapped 4 feet on each side of laying face to protect it from 
rain. 


 
C. Spread dry sand over unit pavers and fill joints immediately after vibration.  Brush or 


sweep sand over the pavers repeatedly until all joints are full.  Vibrate sand into 
joints and then remove excess sand.  Do not vibrate within 3 feet of an unrestrained 
edge.  All work within 3 feet of the laying face must be sand filled and vibrated at 
the end of each day of work. 


 
D. Final Surfacing:  The final surface elevations shall not deviate more than 3/8 inch 


under a 10 feet long straight edge.  The top surface of the pavers shall be 1/8 to 1/4 
inch above the final elevations to compensate for possible minor settling.  Repeat 
joint filling process 30 days after completion of paving. 


 
3.08 Clean-up and Repair: 
 


A. Repair and replace defective unit pavers which are loose, chipped, broken, stained, 
or otherwise damaged, or as directed by Engineer.  Provide new units to match 
adjoining units and install in the same manner as original units, with same joint 
treatment to eliminate evidence of replacement. 
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B. Protect paving from damage until Physical Completion.  Exclude traffic from 
pavement for at least fourteen (14) days after placement.  When construction traffic 
is permitted, maintain paving as clean as possible by removing surface stains and 
spillage of materials as they occur. 


 
C. Sweep concrete pavement and wash free of stains, discoloration, dirt and other 


foreign material just prior to Physical Completion. 
 
 
 
 END OF SECTION 








 


INSTRUCTIONS 
Division 02 thru 48 - Technical Specifications 


The following Technical Specification sections are provided to the 
Consultant for use in the Project Manual describing how the 
Contractor shall execute the Work. Each section has instructions 
to the Consultant at the beginning describing how to edit the 
Microsoft Word version of that section. Text identified in bold 
and italics is intended to be reviewed and edited based on 
individual project conditions. The Consultant shall always use the 
SPR Standard Specifications unless they are not provided as 
follows. Additional sections may need to be included if not 
provided, based on project conditions. Similar formatting of those 
sections is required. 
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NOTE TO CONSULTANTS:  Edit this specification section with Track Changes turned on, any 
of the text necessary to fit the project requirements.  Several choices need to be made related to 
type of pipe (based on the size and situation), the type of fittings and jointing methods associated 
with the pipe type and size needed, and other equipment such as sprinkler heads and 
control/communications equipment.  These determinations shall be made at the direction of the 
Engineer through the design/technical review process.  Some items within this specification are 
shown in bold text are for emphasis only.  Bold & Italics means edit as required. Read this section 
carefully before proceeding with editing of this specification and do not include these instructions 
in the Contract Documents. 
 
 
GENERAL INSTRUCTIONS:  At the beginning of the design process the Consultant is 
required to download from the SPR Design Standards web site at 
www.cityofseattle.gov/parks/projects/standards, the SPR Design Standard 32 80 00 - 
Irrigation Systems Design, and read that document and incorporate the principals therein as 
part of the design process. 
 
The attached Standard Specification represents the minimum acceptable standards for design and 
construction of all Irrigation Systems in Seattle Parks.  This Specification includes electronic 
equipment that is intended to be used with the “Maxicom” computerized central control system as 
manufactured by Rainbird Sprinkler Manufacturing Corporation.  This system is the Seattle Parks & 
Recreation (SPR) approved standard method of centralized computer control for all automatic 
irrigation systems, except as otherwise approved by the Parks Engineer, during the project’s technical 
review process. 
 
The Consultant shall not make any changes (add, delete, or alter) to this Standard Specification unless 
they are approved by the Parks Engineer prior to its inclusion in the Contract Documents.   
 
However, the Consultant has the added responsibility to not only comply with these standard 
specifications, but to also expand them as required, or as may be dictated and/or warranted by the 
following: 
A. As directed by the Park Engineer as a result of SPR’s design review process. 
B. Special conditions for each project and site. 
C. Environmental considerations and constraints. 
D. The integrity of the proposed design. 
E. The health, safety and welfare of the general public, etc. 
F. Meet Uniform Plumbing Code (UPC) requirements. 
G. Meet Seattle Public Utilities requirements (back-flow device testing). 
 
All SPR Standard Details related to these irrigation system design and these specifications shall be 
used as shown on the SPR Design Standards website (without alterations) and shall be included in the 
Contract Documents on the Plans. 



http://www.cityofseattle.gov/parks/projects/standards�
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INSPECTION CRITICAL PATH: 
(for Irrigation System Construction Testing, Inspections and Close Out) 
 
1. Pressure Test and Visual Inspection of trenches, main lines, control wires and valves (at 150 


psi, for 30 minutes). 
2. Pressure Test and Visual Inspection of trenches, lateral lines and swing joints (at the design 


pressure). 
3. Coverage Test of the entire system (using the hard powered controller, no generator use is 


allowed) after trench backfill and head installation (at the design pressure). 
4. Functionality Test (30 day period after punch list inspection).  This testing shall include the 


complete functionality of all of the valves, the heads, the control/communications equipment, 
including appropriate grounding.  It is the responsibility of the Consultant to contact the 
appropriate SPR personnel (Parks’ Project Manager, Irrigation Coordinator, Landscape 
Architect, District Maintenance, Plumbing and Electrical Shop Personnel) and arrange 
for the contractor to demonstrate the complete functionality of all the equipment. 


5. Preliminary Punch List Inspection of the entire system, control/communications equipment, 
and trench backfilling.  Punch list is developed. 


6. Substantial Completion Inspection (10 working days after punch list inspection) punch list 
items are substantially complete. 


 
SUBSTANTIAL COMPLETION 
 
7. Inspection of backflow prevention device by a Backflow Assembly Tester (BAT), hired by 


the Contractor, who will present the certification report to SPR’s Plumbing Shop & Seattle 
Public Utilities. 


8. Training Session (M & O manuals, timing of controller stations set, “red lined as-builts” 
submitted). 


 
PHYSICAL COMPLETION 
 
9. Physical Completion (Final) Inspection of the entire project (all punch list items have been 


completed). 
10. Transfer to Operations – The Project Manager fills out the appropriate form and Parks takes 


over all maintenance responsibilities. 
10. Winterization - October 31st after substantial completion.  (Applies only for construction 


projects that carry over into the winter months or where extended maintenance / 
establishment periods are in place). 


11. De-winterization - March 1st after substantial completion.  (Applies only for construction 
projects that carry over into the winter months or where extended maintenance/ 
establishment periods are in place). 


12. Warranty period - (for a period of one year after documented Physical Completion date).  The 
Contractor takes care of any outstanding Warranty items.  “Acts of God”, vandalism or lacks of 
appropriate maintenance are the only exceptions to the Contractor’s Warranty responsibilities 
as determined by the Engineer. 
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RECORD DOCUMENTS:  It is the Consultant’s responsibility to ensure that the following steps 
are taken to record the “as-built” information of all underground utilities. 
 
Step 1: The Contractor shall keep a current working set of drawings with all as-built changes or actual 


conditions as work proceeds, to be submitted to Consultant at completion of irrigation system 
installation. 


Step 2: The Contractor shall locate all piping and equipment with trenches open as system is 
constructed to be entered onto red-lined plans. 


Step 3: The Contractor performs all required tests, audits, etc. with adequate notice as spelled out in 
specs. 


Step 4: The Contractor shall transfer the “as-built” information to a scaled drawing (same as contract 
documents) and provide to the Consultant prior to substantial completion of project. 


Step 5: The Consultant shall prepare AutoCAD record documents with the Contractor's and/or SPR 
Surveyor's “as-built” information included, to be submitted to the Engineer on a CD or DVD 
along with all other required information, M&O manuals, etc.  The CD or DVD shall also 
include .pdf, .jpg or .tif format files of the record documents, along with Mylar hard copies of 
the record documents to be submitted to the Engineer at Physical Completion of the project. 







Project Name 
9/6/12 


SECTION 32 80 00   PAGE 4 
IRRIGATION SYSTEMS 


PART 1 - GENERAL 
 
1.01 Description:  Furnish and install Automatic Irrigation Systems in conformance with the 


drawings and specifications, complete and ready for use.  The work consists of furnishing all 
materials necessary for a complete installation, including, pipe, pipe sleeves, wire sleeves, 
fittings, back-flow prevention device assemblies, valves, valve boxes, swing joints, sprinkler 
heads, control and communications equipment and enclosures, and all appurtenances related 
thereto.  Included shall be all labor necessary for installation, including trenching, plumbing, 
back-filling, electrical work, adjustments, and all other items of labor necessary for a 
satisfactory operating system. 


 
1.02 Quality Assurance:  Basic Qualifications - The Contractor must be a Washington State 


Landscape Industry Professional and has passed the Certified Landscape Professional 
(CLP) exam.  The irrigation system must be installed under the direct supervision of a 
Certified Irrigation Technician or Journey Plumber.  All potable water system 
components shall be installed by a Washington State Licensed Plumber and all testing of 
the backflow prevention equipment shall be done by a Washington State Certified 
Backflow Assembly Tester (BAT). 


 
1.03 Definition:  Within this specification section the term “The Engineer” refers to the Park 


Engineer and all their representatives that may be involved with the project.  Those may 
include (but are not limited to) Parks Engineering and Design Services staff (including 
Landscape Architects, Engineers and Architects), Parks’ Construction Manager and 
Inspection Staff, Parks Surveyors, Parks’ Facilities Maintenance Shops staff (including 
Plumbers and Electricians), and Parks’ Resource/Operations Staff (including District Senior 
Gardeners and other maintenance staff) as required and appropriate for the project. 


 
1.04 Reference Sections: 
 


Section 01 56 39 - Tree & Plant Protection 
Section 02 41 13.23 - Site Utility Removal 
Section 31 00 00 - Earthwork 
Section 32 82 00 - Irrigation Booster Pumps 
Section 33 10 00 - Potable Water Systems for Drinking Fountains 


 
1.05 Submittals: 
 


A. Submit complete materials list prior to performing any work.  Submit manufacturer 
catalog data and full descriptive literature, including current manufacturer's price list. 


 
B. Equipment or materials installed or furnished without prior approval of the Engineer 


will be rejected and such materials will be required to be removed and replaced with 
approved materials at the complete expense of the Contractor. 


 
C. Submit shop drawings for review and approval prior to beginning work. 


 
1.06 Project Conditions: 
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A. Underground utilities and elements:  The Contractor shall call Utility Notification 
Center at (811) or (800) 424-5555 or click www.callbeforeyoudig.org to locate all 
underground utilities (on or near Public Rights-of-Way / Property Lines) prior to 
digging and/or driving stakes. The Contractor can also engage the services of a 
private utilities locating service for location of utilities within the site by calling 
Locating, Inc. @ (425) 392-6412, CNI @ (206) 255-8650 or Applied Professional 
Services @ (425) 313-1034 to locate utilities within the site.  (Note: these firms will 
charge for services rendered).  The Contractor is also required to call the SPR 
Inspection Request Line at (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov  to make arrangements for utility locates 
within park property, in addition to contacting the professional utility location 
services.  The Contractor shall request that the SPR Plumbing, Electrical, and 
Sewer Crews, along with the SPR Environmental Services Staff be contacted 
with at least two (2) working days notice.  The Contractor can also contact the 
Engineer for “as-built” information for on-site underground utility system 
information by calling the SPR Inspection Request Line @ 684-7034 or by email 
at parksconstruction.inspection@seattle.gov . 


 
B. Site Inspection and Layout:  Before proceeding with any work, the Contractor shall 


inspect the site, carefully checking all grades and verifying all dimensions and 
conditions affecting the work to satisfy him/her that he/she may safely proceed.  
Changes or alterations to the system to meet actual conditions shall be made at the 
Contractor's expense.  Always use appropriate fittings for changes in direction or 
elevation.  Do not bend the pipe more than that allowed by this specification.  The 
irrigation plan is diagrammatic and is not intended to show exact locations of 
existing or proposed piping, valves or controllers.  Locate new items as closely as 
possible to related curbs, walls, fences or edges of paving.  Pipelines shown parallel 
on drawing may be placed in a common trench but separated by at least 6 inches and 
all pipes of dissimilar materials shall be installed per UPC and SPR standard details 
included with the plans.  Sprinkler heads are shown accurately and shall be installed 
as indicated by center of symbol. 


 
C. When renovating or working around an existing park irrigation system, the 


Contractor and the Engineer (including the SPR Plumbing and Electrical Shops 
personnel) shall test and document the condition of the existing system prior to the 
Contractor beginning the work. 


 
D. All materials shall be inspected by the Engineer (including SPR Plumbing and 


Electric shops personnel) prior to installation of any and all materials required to 
complete the work.  The Contractor shall call the SPR Inspection Request Line at 
(206) 684-7034 or by email at parksconstruction.inspection@seattle.gov  to make 
arrangements for inspections. 


 
E. Take care, to neither disturb nor damage any existing above ground or underground 


utilities or elements.  Keep streets, sidewalks and site clean, free from debris and 
affected drains open and free flowing at all times. 


 



http://www.callbeforeyoudig.org/�

mailto:parksconstruction.inspection@seattle.gov�

mailto:parksconstruction.inspection@seattle.gov�

mailto:parksconstruction.inspection@seattle.gov�
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F. During the installation of the new irrigation system, if underground utilities are 
encountered, including (but not limited to) existing irrigation systems, the Contractor 
shall notify the Engineer two (2) working days in advance and perform repairs to that 
system per this section and/or as directed by the Engineer.  This shall also apply to 
the connection of new irrigation systems to existing older systems.  Repairs and 
connections shall be done per SPR Standard Details and/or as directed by the 
Engineer in the field.  (Note:  No telescoping repair couplings will be allowed). 


 
1.07 Irrigation System Warranty: 
 


A. Contractor shall provide a One Year warranty as per the requirements of Division 
00. 


 
B. The Warranty shall include restoration of planted or paved areas due to settlement of 


trenches. 
 


C. The Warranty shall include one complete winterization and one complete de-
winterization of the irrigation system.  (Applies only for construction projects that 
carry over into the winter months or where extended maintenance / establishment 
periods are in place). 


 
 
PART 2 - PRODUCTS 
 
2.01 Water Distribution System Piping: 
 
Optional as directed, for All Water Systems - mainlines only, use: 
 


A. Ductile-Iron Pipe (DIP) and Fittings:  All Ductile iron pipe and fittings shall conform 
to the City of Seattle Standard Plans and Specifications for water mains and service 
connections, unless otherwise indicated herein. 


 
1. Ductile iron pipe shall conform to ANSI/AWWA C151/A21.51, standard 


thickness, Class 52.  The pipe shall be lined with cement mortar conforming 
to ANSI/AWWA C104/A21.4 and coated with an asphaltic coating.  Each 
length shall be plainly marked with the manufacturer’s identification, year 
cast, class of pipe, and weight.  Type of joint shall be rubber gasket, push-on 
type (Tyton) or mechanical joint (M.J.) conforming to ANSI/AWWA 
C111/A21.11.  Flanged joints shall conform to ANSI B16.1. 


2. Ductile Iron fittings shall conform to the Standard Specifications Section 7-
09.2 for water mains and Section 7-15 for service connections, unless 
otherwise indicated herein: 
a. DIP Fittings shall be short-bodied ductile cast iron C110 or C153 for 


350 psi pressure rated mechanical joint fittings and 250 psi pressure 
rated flanged fittings.  All fittings shall have a cement mortar lining 
conforming to ANSI/AWWA C104/A21.4.  The fittings shall be 
furnished with flanged ends or mechanical joints as shown. 


b. DIP Restrained Joints shall be made up with mechanical joint pipe 
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and fittings.  The mechanical joint restraint device shall have a 
working pressure of at least 250 psi with a minimum safety factor of 
2:1 and shall be EBBA Iron, Inc., MEGALUG, Star Pipe Products, or 
approved equal. 


c. Solid Sleeve Pipe Couplings shall be long pattern sleeves constructed 
of ductile iron with a minimum pressure rating of 250 psi working 
pressure. 


 
OR, Optional as directed, for All Water Systems - mainlines only, use: 
 


B. High Density Polyethylene (HDPE) Pipe and Fittings: 
 


1. Polyethylene (PE) Pressure Pipe (2” O.D. and Smaller):  Pipe shall be 
manufactured from a PE 3408 resin listed with the Plastic Pipe Institute (PPI) 
as TR-4.  The resin material shall meet the specifications of ASTM D3350-02 
with a cell classification of PE: 345464C.  The pipe shall have a 
manufacturing standard of ASTM D3035 (IPS).  The pipe shall be DR 9 
(200psi WPR) unless otherwise specified on the plans.  The pipe shall contain 
no recycled compounds except that generated in the manufacturer's own plant 
from resin of the same specification from the same raw material.  All pipes 
shall be suitable for use as pressure conduits, and per AWWA C901, have 
nominal burst values of three times the Working Pressure Rating (WPR) of 
the pipe.  Pipe shall also have the following agency listing of NSF 61. 


2. Polyethylene (PE) Pressure Pipe (3” O.D. and larger):  Pipe shall be 
manufactured from a PE 3408 resin listed with the Plastic Pipe Institute (PPI) 
as TR-4.  The resin material shall meet the specifications of ASTM D3350 
with a cell classification of PE: 345464C.  The pipe shall have a 
manufacturing standard of ASTM F714.  The pipe O.D. sizes 4” to 24” shall 
be available in both steel pipe sizes (IPS) and ductile iron pipe sizes (DIPS).  
The pipe shall contain no recycled compounds except that generated in the 
manufacturer's own plant from resin of the same specification from the same 
raw material.  All pipes shall be suitable for use as pressure conduits, listed as 
NSF 61, and per AWWA C906 Pressure Class (PC) 100 have a nominal burst 
value of three and one-half times the Working Pressure Rating (WPR) of the 
pipe.  Peak flow water velocity of 5 ft/sec shall be used in the hydraulics 
engineering design. 


3. Polypropylene Compression Fittings for HDPE (PE) pipe:  Fittings (2” 
O.D. and smaller laterals only) shall be “Polypropylene Compression 
Fittings” suitable for use on HDPE pipe per ASTM D3035 (IPS diameter, OD 
controlled).  Fittings shall be long term rated for 230 psi complying with ISO 
14236 and meet the dimensional and performance requirements of AWWA 
C800.  Fittings shall comply with NSF 61 and shall be “listed” by NSF.  
Fitting “Bodies” shall be Polypropylene.  Fitting “Compression Nuts” shall 
be ‘Acetal’.  Joint seal activation shall be accomplished solely by the 
Compression Nut.  Joint “Seals” shall not “interfere” with pipe insertion.  No 
bevelling or lubrication of pipe shall be required.  Fitting components shall 
not require dismantling prior to assembly on to pipe.  Fittings shall be “3G” 
or “UTC” with “Slide & Tighten” capability as manufactured by Philmac Pty 
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Ltd., or approved equal, and represented by The Harrington Corporation 
(Harco) of Lynchburg, VA (434) 845-7094.  Local Washington and Oregon 
area representative:  Mike Scheel (434) 382-7930. 


4 Butt Fusion Fittings:  Fittings shall be PE3408 HDPE, Cell Classification of 
345464C as determined by ASTM D3350-02, and approved for AWWA use.  
Butt Fusion Fittings shall have a manufacturing standard of ASTM D3261.  
Molded & fabricated fittings shall have a pressure rating equal to the pipe 
unless otherwise specified in the plans.  Fabricated fittings are to be 
manufactured using Data Loggers.  Temperature, fusion pressure and a 
graphic representation of the fusion cycle shall be part of the quality control 
records.  All fittings shall be suitable for use as pressure conduits, and per 
AWWA C906, have nominal burst values of three and one-half times the 
Working Pressure Rating (WPR) of the fitting. 


5. Electro-fusion Fittings:  Fittings shall be PE3408 HDPE, Cell Classification 
of 345464C as determined by ASTM D3350-02.  Electro-fusion Fittings shall 
have a manufacturing standard of ASTM F1055.  Fittings shall have a 
pressure rating equal to the pipe unless otherwise specified on the plans.  All 
electro-fusion fittings shall be suitable for use as pressure conduits, and per 
AWWA C906, have nominal burst values of three and one-half times the 
Working Pressure Rating (WPR) of the fitting.  Mechanical saddles shall not 
be allowed. 


6. Flanged and Mechanical Joint Adapters:  Flanged and Mechanical Joint 
Adapters shall be PE 3408 HDPE, Cell Classification of 345464C as 
determined by ASTM D3350-02.  Flanged and Mechanical Joint Adapters 
shall have a manufacturing standard of ASTM D3261.  Fittings shall have a 
pressure rating equal to the pipe unless otherwise specified on the plans. 


 
OR, Optional as directed, for Potable Water Systems only - generally 2” and smaller use: 
 
2.02 Copper Pipe and Fittings: 
 


A. All Copper Piping shall be Type ‘K’ Copper and shall conform to industry standards 
and be in conformance with applicable ASTM or ANSI standards. 


 
B. Copper Tubing:  ASTM B 88, Type ‘K’ water tube.  For tubing up to 2” diameter, 


use ‘soft’ copper (annealed temper).  For tubing with diameters larger than 2”, use 
‘hard’ copper. 


1. For 2“O.D. and smaller:  Cast-copper alloy solder-joint pressure fittings and 
soldered joints with Alloy Sn95 solder. 


2. Any copper pipe installed under or thru any paving and within 3’ of the 
paving must be braised at each joint, per UPC Building Codes. 


C. Copper Fittings: 
 


1. Cast-Copper-Alloy, Solder-Joint Pressure Fittings: ASME B16.18. 
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2. Copper Unions: ASME B16.18, cast-copper-alloy body, hexagonal stock, 
with ball-and-socket joint, metal-to-metal seating surfaces, and solder-joint, 
threaded, or solder-joint and threaded ends. 


3. Threaded Ends: Threads conforming to ASME B1.20.1. 
 
2.03 Brass Pipe and Fittings: 
 


A. Brass pipe shall be seamless red brass per ASTM B 43 rated for 250-psi working 
pressure. 


 
B. All Brass Pipe and fittings shall conform to industry standards and be in 


conformance with applicable ASTM or ANSI standards. 
 


C. Brass fittings shall be Class 250 fittings rated for a minimum of 250-psi working 
pressure and shall conform to ANSI/ASME B16.15 and ASTM B584. 


 
For Irrigation Laterals - generally 2-1/2” O.D. and smaller (as directed) use: 
 
2.04 PVC (Polyvinyl Chloride) Pipe, Fittings, Primer and Glue: 
 


A. All PVC Pipe shall be Schedule 40 PVC (or better) and shall conform to all 
requirements of ASTM D1785-86. 


 
B. All PVC Pipe shall be marked with the manufacturer's name, class of pipe and NSF 


seal.  Pipe shall bear no evidence of interior or exterior extrusion marks.  Pipe walls 
shall be uniform, smooth and glossy.  Pipe may be pre-belled or with individual 
solvent-weld couplings. 


 
C. All PVC Pipe shall be solvent welded pipe.  All PVC pipe must be delivered in at 


least twenty foot (20') lengths. 
 


D. All PVC fittings shall be of the solvent welded type except where risers, valves, etc., 
require threaded transition fittings.  All threaded PVC tees, fittings, adaptors and 
nipples shall be Schedule 80 PVC (or better) and shall conform to the requirements 
of ASTM D2466-78. 


 
Optional (as directed). 
 


E. Fittings used on Lateral Pipes (4” O.D. and larger) shall be manufactured of 
Ductile Iron, Grade 65-45-12, in accordance with ASTM A-536.  Fittings shall 
have deep bell push-on joints with gaskets meeting ASTM F-477.  Fittings shall be 
DEEP BELL as manufactured by HARCO (Harrington Corporation) of 
Lynchburg, VA, or approved equal.  Transition gaskets shall not be allowed. 


 
F. Joint Restraints shall be used with the ductile iron fittings. 


 
1. Fitting to Pipe Joint Restraints (4” O.D. and smaller) shall be knuckle type 


as manufactured by HARCO (Harrington Corporation) of Lynchburg, 
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Virginia, or approved equal.  The grip ring shall be one piece residing 
within a ductile iron housing having machined serrations and shall be 
activated by one bolt.  Housing and grip ring shall be of ductile iron per 
ASTM A536.  Bolt and nut shall be Type 304 stainless steel. 


2 Fitting to Pipe Joint Restraints 6” O.D. through 12” O.D. shall meet the 
requirements of UNI-B-13-94. Grip ring serrations shall be machined. As 
cast serrations are not permitted. Restraint rods, bolts and nuts shall be of 
ductile iron to ASTM A563 or low alloy steel per AWWA/ANSI 
C111/A21.11.  Fitting to Pipe Restraint shall be supplied by HARCO 
(Harrington Corporation), Lynchburg, VA, or approved equal. 


3. Pipe to Pipe Restraints for pre-belled pipe shall meet the requirements of 
UNI-B-13-94.  Grip ring serrations shall be machined.  As cast serrations 
are not permitted, Restraint rods, bolts and nuts shall be of low alloy steel 
per AWWA/ANSI C111/A21.11.  Pipe to Pipe Restraints shall be supplied 
by HARCO (Harrington Corporation) of Lynchburg, VA. 


 
G. Thrust Blocking is required for all mainline pipe where necessary and as directed by 


the Engineer in the field. 
 


H. All PVC pipes and fittings for swing joints shall conform to all requirements of 
ASTM D3139.  No additional threaded PVC nipples of any kind are allowed in 
swing joint fabrications.  All swing joints shall be threaded into Schedule 80 PVC 
tees or Schedule 80 PVC 90-degree ells that are glued into the Schedule 40 mainline 
and lateral pipes. 


 
I. Use Teflon tape on all threaded fittings, regardless of pipe type. 


 
J. Primer color shall be Purple and glue color shall be Gray. 


 
2.05 Sleeves: 
 


A. Sleeves required for main and lateral lines located under paving (pathways and 
service roads within the park site) where vehicles are anticipated, shall be, Schedule 
40 PVC (or better).  The inside diameter (I.D.) of the sleeve shall be twice (2 times) 
the outside diameter (O.D.) of the inserted pipe with a maximum of one (1) insert 
pipe per sleeve.  All wiring shall be in its own separate Schedule 40 PVC sleeve, 
independent from the piping sleeves. 


 
B. Sleeves under roadways (street rights-of-way, boulevards or parkways) where heavy 


vehicular traffic is anticipated, shall be ductile iron pipe.  The inside diameter (I.D.) 
of the sleeve shall be at least twice (2 times) the outside diameter (O.D.) of the total 
inserted pipes with multiple pipes inserted per sleeve (only as directed by the 
Engineer).  All wiring shall be in separate Schedule 80 PVC (or better) electrical 
conduit (min. 2” O.D.) within the ductile iron pipe. 


C. All sleeves shall be inspected and approved by the Engineer after forms are placed 
(for wall penetrations) and/or before paving operations are executed. 
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2.06 Backflow Prevention Devices (BPD):  May include a Double Check Valve Assembly 
(DCVA): 


 
A. The backflow prevention devices shall meet the requirements specified in the City of 


Seattle Standard Plans and Specifications for Road, Bridge, and Municipal 
Construction, (most recent edition).  Proper drainage shall be provided at all 
backflow prevention devices.  Drainage problems shall be brought to the attention of 
the Engineer at the time of system layout. 


 
B. The backflow prevention devices shall be type and size as shown on the Plans and 


Details and/or the following:  for (3/4” to 2”) use Febco Master Series Model 850U 
Double Check Valve Assembly (DCVA), for (2-1/2” to 10”) use Febco Master 
Series Model 850 DCVA or for other water features (as directed) use Febco Model 
825Y (3/4” to 2”) Reduced Pressure Assembly (RPA), or approved equal. 


 
C. The manufacturer must be on the "Approved Cross Connection Control Devices" list 


of the Washington State Department of Social and Health Services for that size 
device. 


 
2.07 Pressure Reducing Valve (PRV): 
 


A. PRV shall be capable of a minimum 150 psi working pressure as specified.  Pressure 
fall off through the PRV shall not exceed designer's specified limit.  PRV shall be the 
same size as the mainline where installed. 


 
B. PRV shall be of the type, manufacture and size shown on the Plans and Details 


and/or the following:  for (3/4” to 2”) use Wilkens 600 Series PRV, for (2-1/2” and 
larger) use Wilkins 500 Series PRV with Wye Strainer: Watts No. 777S, or 
approved equal. 


 
2.08 Irrigation Booster Pump(s) (if required):  Pump(s) shall be as manufactured by Precision 


Pumping Systems, Boise, ID, Flowtronex, Dallas, TX, Watertronics, Hartland, WI, or 
approved equal.  Size of pump(s) varies and shall be determined by the designer based on 
the pressure and flow demands of the irrigation system as designed.  Refer to Section 32 
84 00 – Irrigation Booster Pumps for information and specific requirements. 


 
2.09 Manual Valves: 
 


A. Gate Valves (GV):  (2” O.D. and smaller) shall be flanged, iron body, brass 
trimmed, resilient double disc wedge, and integral taper seats with non-rising stem 
and square actuator.  All gate valves shall be Class 150 with a minimum 150 psi - 
300 WOG. 


 
B. Lateral (Sub-main) Isolation Valves (LIV):  (2” O.D. through 3” O.D.) shall be 200 


psi rated angle globe valves with integrally restrained ends.  Ends shall be male 
swivel or integrally restrained push on gasketed joint as required.  Components shall 
be Ductile Iron, 316 Stainless Steel, and Low Zinc Bronze complying with ASTM 
A536, ASTM A276, ASTM B62-C83600 respectively or equivalent.  Ductile Iron 
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shall be fusion bond epoxy coated.  Gasketed joints shall be SBR Rubber and comply 
with ASTM F477.  Internal seals shall be EPDM rubber. 


 
C. Curb Stop (Shut-off) Valves:  shall be all bronze construction with ‘tee’ handle, 175 


psi water working pressure, Mueller Oriseal Mark II, or approved equal. 
 


D. Manual Drain (Stop & Waste) Valves:   shall be all bronze construction, 175 psi 
water working pressure, Mueller Oriseal Mark II, or equal. 


 
E. Manual Valves (MV):  (Size varies) shall be of types, manufacture and sizes as 


shown on the Plans and Details and/or the following: 
 


1. Gate Valves:  Shall be Kennedy, Mueller, or Hammond, or approved equal. 
2. Lateral (Sub-main) Isolation Valves:  Shall be HARCO, or approved equal. 
3. Drain Valves:  Shall be Mueller Mark II Oriseal H-10284, stop and waste, or 


approved equal. 
 
2.10 Quick Coupling Valves (QCV): 
 


A. Shall be of the type, manufacture and size shown on the drawings and/or the 
following:  Buckner QB44LRC-10 with 1 inch outlet, single lug 2-piece with locking 
lid and matching key, or approved equal.  All quick coupling valves shall be installed 
in a 10” diameter valve box, as shown on the Details. 


 
D. Shall be one (1) inch, all brass, and two piece bodies, with locking brass tops and 


have galvanized steel swing joints as shown in the Details.  Provide five (5) 
operating keys and hose swivels on each project. 


 
C. For Quick Coupler Valve installations on ballfield infields (generally located behind 


the pitcher’s rubber/mound) a 1-1/2” brass, single piece body QCV shall be used.  In 
addition to the swing joint described below, an additional three (3) feet of 1-1/2” 
O.D. Sch. 40 galvanized steel pipe shall be installed at the end of the pipe to the 
QCV and shall be installed as shown on the Details.  Note:  When adding a quick 
coupling valve to an existing system, a “Romac” Model #511 (long version) repair 
coupling is required.  No telescoping repair couplings will be allowed. 


 
D. (Optional as directed) Quick coupler valve assemblies shall be anchored with quick 


coupler anchors as manufactured by HARCO, or approved equal. 
 
2.11 Swing Joints: 
 


A. Swing joints for quick couplers shall be triple swing joints using schedule 40 
galvanized steel with threaded fittings.  Swing joints shall consist of street ells, ells, 
and nipples for full adjustability.  Galvanized swing joint, quick coupler assemblies 
shall be installed in valve boxes, per the Details. 
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B. Pre-fabricated swing joints, for irrigation heads, shall be triple swing joints, using 
Schedule 80 or Class 315 PVC threaded fittings.  Swing joints shall consist of street 
ells, ells, and nipples for full adjustability.  Fittings shall have "O" ring seals. 


 
C. (Optional, as directed) Ductile Iron Swing Joint with 1-1/2” DI Swivel Tee 


(#8xx5403), 1-1/2” DI Swivel x 1” MNPT (#871-15-10) Schedule 80 Pipe nipple 
(cut to length needed) and an Optional DI- QC Anchor (#82201), per SPR 
Standard Detail # 02810.82.  DI-QC Swing Joint, as manufactured by HARCO, or 
approved equal 


 
2.12 Pop-up Sprinkler Heads: 
 


A. All heads shall have a built-in pressure-regulating device.  The device shall regulate 
nozzle pressure to the design pressure.  The pressure-regulating device shall be an 
internal part of the pop-up stem. 


 
B. The heads shall have matched precipitation rate nozzles with adjusting screws. 


 
C. All heads shall have screens under the nozzles. 


 
D. The heads shall be equipped with check valves to prevent low head drainage.  The 


check valves shall hold back pressures equivalent to 10 feet of head. 
 


E. The heads shall be of types, manufacture and sizes shown on the Plans and Details 
and shall be from the following list:  


 
1. For Athletic Fields and Large Lawn Areas use:  Toro 640 Series, or Hunter 


I-20 or I-40 Series Heads, or approved equal.  All large throw rotor heads 
shall have stainless steel risers, if available. 


2. For Medium-sized Lawn Areas and/or Large Shrub Bed Areas use:  Toro T5, 
800 Series, 300 Series or Hunter I-10 or 1-20 Series Heads, or approved 
equal.  All heads shall have stainless steel risers, if available. 


3. For Small/Narrow Lawn Areas & Strips and Shrub Bed Areas use:  Rainbird 
1800-SAM-PRS-MPR Series or Toro 570 Series, (including strip or bubbler 
heads), or approved equal.  No ‘Vans’ are permitted unless approved in 
advance by the Engineer. 


 
2.13 Automatic Control Valve Assemblies: 
 


A. Valves shall be of types, manufacture and sizes as shown on the drawings and/or the 
following:  For (¾” to 2” O.D.) use Buckner/Superior VB/HD Series - 2-way 
solenoid brass valve with 24 VAC -50/60 Hz coil, or approved equal.  For (2-1/2” 
O.D. and larger) use Superior 950 Series valves, or approved equal.  If 
contaminated or dirty water conditions exist, “Buckner” VBDW valves shall be used, 
or, approved equal.  Note:  For occasional situations where reducing pressure at 
each valve assembly is required to match existing conditions, use 
Buckner/Superior Model 950PRS brass valves, as approved by the Engineer. 
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B. Valves shall be of all brass construction or iron body, bronze-mounted, globe pattern.  
The valve pressure rating shall be 150 psi min.  All connections shall be brass pipe, 
threaded. 


 
C. Valves shall be electrically operated, actuated by a solenoid utilizing AC current, 24 


volts, and rated at not more than 8.5 VA with an in-rush maximum of 1.0 amp.  The 
solenoid coil is to be sealed in an "Epoxy" material so it is completely waterproof. 


 
D. Operation of all valves shall be normally closed solenoid control capable of 


operating within minimum flow requirements. 
 


E. Diaphragm operated of one-piece construction.  The diaphragm shall be fully 
pressure balanced in both the open and closed positions. 


 
F. Solenoid shall be mounted directly on the valve or bonnet.  All parts and tubing 


downstream of the entrance shall be of larger size to permit passage of foreign 
particles. 


 
G. A flow adjustment stem with cross handle shall be provided that limits the travel of 


the valve plug from full closed to full open, allowing manual closure or flow 
regulation.  A manual control shall be provided for operation with or without the 
control wiring installed. 


 
H. Construction shall be so that all operating parts are accessible and removable from 


the top by removing the bonnet without having to disconnect the valve body from the 
pipeline.  The valve shall be capable of being operated in any position. 


 
I. All automatic control valve assemblies shall include a manual shut-off valve 


upstream of the solenoid valve.  The shut-off valve shall be a Mueller Oriseal Mark 
II, or approved equal. 


 
2.14 Wiring for Automatic Control Valves, Master Valves and Flow Sensors: 
 


A. Automatic Control Valve Wires shall be insulated single strand copper designed for 
twenty (20) to fifty (50) volts and UL approved as Type U.F. (Underground Feeder).  
The UL and U.F. designations shall be clearly marked or indented on the insulation 
jacket of the wire. 


 
B. Expansion curls shall be provided within three (3) feet of each wire connection to 


solenoid and at least every three hundred (300) feet in length of control wire length.  
Expansion curls are formed by wrapping at least 5 turns of control wire around a rod 
or pipe 1” or more in diameter.  Withdraw the rod or pipe once curls are formed. 


 
C. Color coded wires shall be used for all control wires and the following colors are the 


only colors that will be accepted: 
Power (or lead-in) - Black or Red 
Common (or neutral) - White 
Spares (see below) - Orange 
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D. One (1) unconnected Spare Wire (color Orange) for each four (4) zones) shall be run 


from the controller through each intermediate control valve box.  Provide at least a 
twenty-four inch (24") long, tight loop for each wire in each box.   For clarification; 
zones 1 thru 4 require one spare wire, zones 5 thru 8 require an additional spare wire, 
and zones 9 thru 12 require an additional spare wire, and so on.  Where control 
valves run in multiple directions from the controller, at least one (1) separate spare 
wire shall be run in each direction.  The spare wire(s) shall always be installed to the 
farthest valve(s) location(s) from the controller. 


 
E. The Master Valve shall be installed with separate power and common wires which 


shall be different colors than the other control wires.  A spare wire shall also be 
installed to the Master Valve.  The following wire colors are the only colors that will 
be accepted: 


Power - Blue 
Common – Yellow 
Spare – Orange 


 
F. The Flow Sensor shall be installed with a PE-89 Shielded Communication Cable 


as manufactured by Regence, or approved equal.  This cable shall be installed with 
no splices accepted other than where cable is attached to flow sensor, unless as 
approved by the Engineer.  Approved splice kit shall be Super Serviceseal Closure 
with Poly-bee, or approved equal, to make that splice. 


 
G. Copper conductors must meet or exceed ASTM B-3 requirements 


 
2.15 Master Valves/Flow Sensors/Flow Monitors: 
 


A. Master Valves:  Normally Open when MV is located on the same mainline as the 
Quick Coupler Valves (QCV) and Normally Closed when the quick coupler valves 
are on a separate mainline.  (Locating QCV on a separate mainline is the 
preferred method). 


 
1. The Master Valve shall be of the type, manufacture and size shown on the 


Drawings and/or the following:  Superior Series #3100 (for normally Open 
up to 3” O.D. size) or Superior Series #3200 (for normally Closed up to 3” 
O.D. size) or Bermad Ram 400 Series Hydraulic Control Valve (for 4” O.D. 
pipe size and larger), or approved equals. 


 
2. The Master Valve shall be a normally Open/Closed electric solenoid actuated 


valve.  The valve shall have an NPT inlet and outlet.  The valve shall be 
capable of working at pressures of up to 150 psi. 


3. The Master Valve shall meet all of the requirements for Automatic Control 
Valves as noted above. 


4. The Master Valve shall be installed with separate power and common wires 
which shall be different colors than the other control wires.  The wire colors 
shall be blue (power) and yellow (common). 
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B. Hard Wired Flow Sensor and Flow Monitor:  (Use as required) 
 


1. The Flow Sensor shall be a Rainbird, Model #FS-X00P (X=pipe size). 
2. The Flow Monitor shall be a Rainbird, Model #PT-1502. 
3. The thermoplastic Flow Sensor shall have a six bladed impeller with a 


proprietary, non-magnetic sensing mechanism.  The transmitted signal 
shall be a low impedance 8 VDC square wave signal.  The maximum 
transmitted signal distance shall be 2000 feet. 


4. The Flow Sensor shall include a Schedule 80 PVC tee fitted with a 
removable sensor insert. 


5. The Flow Sensor shall be installed in a PVC jumbo valve box, green color. 
 


C. Wireless Flow Sensor and Flow Monitor:  (Use as required) 
 


1. The Wireless Flow Sensor System shall be battery operated and shall be a 
Badger Series, Model #228PVX00U-1231 (X=pipe size), with Low Profile 
Antenna, Model #A335LP. 


2. The Flow Monitor is the same as listed above. 
3. The thermoplastic Flow Sensor shall be the same as listed above. 
4. The Flow Sensor shall include a Schedule 80 PVC Tee fitted with a 


removable sensor insert. 
5. The Flow Sensor shall be installed in a PVC jumbo valve box, green color. 


 
D. Pulse Decoder:  (Use as required) 


 
1. The Pulse Decoder shall be a Rainbird, Model #DECPULLR. 


 
2.16 Valve Boxes: 
 


A. Valve boxes shall be of the type, manufacture and size shown on the Plans and 
Details and/or the following: 


 
1. Use Pentek or NDS Pro Series 10 inch diameter round valve boxes with 


locking lids for quick coupler valves, green color, or approved equal. 
2. Use Pentek Super Jumbo Valve Boxes with Pentagon Lock or NDS Pro 


Series Jumbo boxes with bolt down locking lids and extensions as required 
(for single valve assembly only), green color, or approved equal. 


3. Backflow Prevention Device Assemblies and pressure reducing valves (1-
1/2” O.D. and larger) shall be installed in a Fogtite #25-TA Concrete Vault, 
or approved equal, as shown on the Plans and Details.  For backflow 
prevention devices and pressure reducing valves (1-1/4 O.D. and smaller), 
use Fogtite #2 Meter Box or Christy Concrete Vault, or approved equal, with 
metal lid and extensions and/or bricks as required. 


4. Use Pentek or NDS Pro Series 6-7 inch diameter round box, or approved 
equal, for grounding rods, green color. 


 
B. Automatic control valves shall be enclosed in valve boxes of HDPE or polyolefin 


and fibrous material (preferably recycled material) with locking lids.  The bottom 
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shall be slotted so as to extend below the pipe.  Extensions shall be added as required 
to meet grades per the Details.  Automatic control valves shall read ACV, master 
valve boxes shall read MV, cast iron gate valve boxes shall read WATER, etc. 


 
C. Manual drain valves and individual gate valves shall be enclosed in a Cast Iron 


Roadway Box, as manufactured by Olympic Foundry, Tyler Pipe, or Pentek 
“Polyiron” 5-1/4” valve box, or approved equal, with bottom, top, and lid, sized and 
extensions, as required.  Lid shall have the word “water” printed on it. 


 
D. Provide two (2) sets of all keys required for valves, valve box covers, and protective 


sleeve covers unless otherwise noted. 
 


E. Occasionally, valves may need to be installed in athletic field areas of play.  In those 
cases valve boxes shall be installed underground with the box cover 6” below 
finished grade and shall have covers with a 4 inch by 4 inch by 1/8 inch thick steel 
locator plate attached to the top of the cover. 


 
2.17 Automatic Irrigation Controller and Communications Equipment: 
 


A. Hybrid type controller that combines electromechanical and microprocessor based 
circuitry capable of fully automatic and manual operation.  Station timing: 1-120 
minutes in 1-minute increments, and 2-12 hours in 10-minute increments.  Input:  
117 volt AC, 60HZ.  Output:  26.5 Volt AC, 1.5 amps.  Controller shall have an 
integral circuit breaker or fuse.  Controller shall have two master valve/pump start 
circuits.  Controller shall have remote operation capability and shall also include the 
following additional equipment: 


 
NOTE:  The Consultant needs to select the controller type from the following list of 
choices depending on whether the system is ‘Maxicom’ controlled or not.  If the system is 
not a “Maxicom’ controlled system then select item #1 below and fill in the correct 
controller model number.  If the system is to be a “Maxicom’ controlled system then select 
item #2 below and fill in the correct controller assembly model numbers. (Delete the item 
not used and this note). 


 
1. The Controller shall be a Rainbird -(LXME, SAT, or SiteSAT) Controller 


(XX station, wall mount).  (Note:  The model number and exact type of 
controller varies based on the number of zones and other site conditions, or 
approved equal. 


2. The Controller Assembly shall be Model # ESP-(LXME, SAT, or SiteSAT) 
1EXXTERP15C-RP Controller (XX station, wall mount).  (Note:  The 
model number varies based on the number of zones and other equipment 
required, or approved equal.   


3. All Controllers shall be equipped with an ESP Receiver Card with antenna 
and (2) TRC Commander Transmitters, as manufactured by TRC Systems, 
or approved equal. 


4. All Controller panels shall have a Duplex Receptacle, LEV5280-W, or 
approved equal. 


5. All Controller panels shall include a Terminal Strip for 24-volt wires. 
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6. All Controller panels shall include a Cellular Communication Device, 
DataRemote Modem #9060, or approved equal. 


7. All Controller assemblies shall be mounted on an aluminum panel that is pre-
assembled at the supplier’s facility and later installed in the controller 
enclosure at the site by the Contractor’s electrician. 


8. Pulse Decoder/Output Decoder and accessory control equipment (if 
required) shall be Rainbird, Model #DECPULLR. 


 
B. Controller: 


 
1. The Controller shall be hard wired in conduit.  All conduits shall be UL 


approved electrical conduit minimum size 1 1/2-inch diameter, 18-inch deep 
minimum. 


2. The Conduit size for irrigation control wires shall be minimum 1-1/2-inch 
diameter or greater to allow for all wires to be installed in a single conduit. 


3. The Communication Cable, or approved equal shall be the type 
recommended by the irrigation controller manufacturer.  No splices in the 
communication cable will be allowed unless approved in writing by 
Engineer. 


 
C. All controllers, communications and other required electrical equipment shall be 


grounded (to a resistance of less than 10 ohms) using an array of three ground rods 
per the Details. 


 
2.18 Controller Enclosure: 
 


A. The Controller Enclosure for a Single or Multiple Controller(s) or a Metered 
Power Drop with control equipment combination shall be either a Skyline Electric 
NEMA-3R steel enclosure with concrete pedestal, a Strong Box stainless steel 
enclosure and concrete pedestal, or approved equal, per manufacturer's 
specifications and SPR Standard Details and shall be sized according to the control 
equipment required by the design and as shown on the Plans and Details. 


 
B. Controller Enclosures shall be constructed of 12 gauge pre-galvanized steel with 


aluminum interior mounting panels, double doors with three point compression 
latches, and special vandal proof slide bar and lock as shown on Plans and Details.  
The exterior of the enclosure shall be dark green baked enamel. 


 
2.19 Other Supplies: 
 


A. Electrical tape shall be black plastic, three-quarters inch (3/4") wide and a minimum 
of 0.007 inches thick and the all-weather type. 


 
B. Teflon tape shall be used for all threaded connections.  Tape shall be set back a 


minimum of one quarter inch (1/4") into the pipe threading. 
 


C. Pressure gages for the pressure reducing valve assembly shall be liquid-filled with 
one quarter inch (1/4") gage cock attached, or approved equal. 
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D. Encapsulate all control valve wire splices with approved splice kit with sealant.  The 


Wire Splice Kit is the 3M-DBY splice kit, or approved equal. 
 


E. Grounding array shall consist of at least three (3) eight feet (8’) long by 5/8” 
diameter copper rods. 


 
F. When tying a irrigation system piping into an existing system, a “Romac” Model 


#511 (long version) repair coupling is required.  No telescoping repair couplings will 
be allowed.  An isolation valve is also required at that point of connection to allow 
for pressure testing of the new system. 


 
G. Optional Sprinkler Head Protection Collars:  Pre-cast concrete protection collars for 


heads installed immediately adjacent to walking or driving surfaces, as shown on the 
drawings, or as directed by the Engineer.  Pre-cast concrete protection collars shall 
be type ‘B’, 8.625” diameter by 2” depth. 


 
2.20 Identification: 
 


A. Underground - Type Plastic Line Markers (Detect-a-Tape):  Permanent, bright-
colored, continuous-printed plasticized aluminum tape, intended for direct-burial 
service; not less than 3" wide x 5 mils thick and shall be placed directly over the 
pipes at 6” below finished grades.  Provide blue tape with black printing reading 
"CAUTION IRRIGATION LINE BURIED BELOW". 


 
B. Valve zone identification tags are required and shall be Christy’s ID Tags, as 


manufactured by Christy Concrete Products, Inc., Portland, OR, or approved equal.  
Tags shall be made of polyurethane, incorporating an integral attachment neck and 
reinforced attachment hole and will be capable of withstanding 180 pounds pull 
force.  Tag shall be 2 1/4” x 2 3/4” in size.  All lettering shall be hot stamped in 
black and capable of withstanding outdoor use.  Tag color shall be yellow shall be 
double sided and stamped with zone valve number. 


 
2.21 Backfill Materials: 
 


A. For backfill around all irrigation heads use common builder’s sand. 
 


B. For suitable bedding material around all pipes and equipment as shown on the 
Details, use:  native topsoil with no rocks or other debris more than 1 inch diameter 
or common builder’s sand. 


 
 
PART 3 - EXECUTION 
 
3.01 Layout of Irrigation System: 
 


A. Stake the irrigation system following the design shown on the Plans before 
construction begins.  Alterations and changes to the layout may be expected in order 
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to conform to the site conditions and to obtain full and adequate coverage of area to 
be irrigated.  It is understood that corrective measures in the system may become 
necessary, but no changes or alterations to the system as planned shall be made 
without the prior authorization of the Engineer. 


 
B. Before starting work, determine that work may proceed without disruption of the 


activities of other trades. 
 


C. The Contractor shall carefully check grades to ensure that the area is ready to begin 
work. 


 
D. The Contractor is responsible for taking all reasonable investigative actions and 


precautions when working around all utility systems. 
 
3.02 Trenching: 
 


A. The contractor will save and maintain any sod from the ditches and replace it after 
system installation.  Sod shall not be displaced for more than 72 hours.  Survival of 
the sod shall be warranted as specified in the City of Seattle Standard Specifications 
(most recent edition). 


 
B. Exercise care when excavating trenches near existing trees per Section 01 56 39 - 


Temporary Tree & Plant Protection.  Where roots are two inches (2") and greater in 
diameter hand excavate and tunnel.  When large roots are exposed, wrap with heavy 
burlap for protection and prevent excessive drying.  Trenches dug by machines 
adjacent to trees having roots two inches (2") and less in diameter shall have the 
sides hand trimmed making a clean cut of the roots.  Trenches having exposed tree 
roots shall be back-filled within twenty-four (24) hours unless adequately protected 
with moist burlap or canvas. 


 
C. The top six inches (6") of soil shall be kept separate from subsoil and shall be 


replaced as the top layer when backfill is made. 
 


D. Trenches shall be excavated for all pipe to provide the minimum depth of cover 
below finish grade of 24" for live lines (mains), and 18" for laterals and all others, no 
wider at any point than is necessary to lay the pipe or install equipment.  Trenches 
shall be excavated with vertical sides.  Locate outside of paved areas wherever 
possible. 


 
E. Materials unsuitable for bedding of pipe to be removed to a depth 4" below trench 


bottom, and replaced with suitable bedding material as directed by the Engineer.  
Suitable bedding material shall be: excavated trench material, free from rocks, roots, 
sticks, debris or other sharp objects over one inch in diameter; or sand, as required. 


 
F. All trenches must be straight, with appropriate pipe-fittings used to allow pipe to be 


laid without undue bending and not have abrupt changes in grade. 
 


G. The trench bottom must be free of rocks or sharp-edged objects. 
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H. The use of an underground vibratory plow or similar device to pull pipe will not be 


permitted. 
 
3.03 Installation: 
 


A. HDPE (PE) Pipe joining and installation methods: 
1. Pipe and fittings shall be installed using procedures recommended by the 


manufacturer. 
2. Plain end pipe and fittings shall be made using butt fusion.  The butt fusion 


procedures shall be in accordance with the manufacturer or the PPI.  The 
fusion equipment operator shall receive training using the recommended 
procedure.  The Contractor shall be responsible to verify that the fusion 
equipment is in good operating condition and that the operator has been 
trained within the past twelve months.  Fusion beads shall not be removed. 


3. Heat Fusion Training.  The supplier of the pipe and fittings shall provide a 
person certified by the pipe manufacturer and the fusion equipment 
manufacturer to train contractor fusion equipment operators and inspectors 
representing the Owner. 


4. Mechanical Joining.  Polyethylene pipe and fittings may be joined together 
using Flanges or Mechanical Joint (MJ) adapters.  These fittings shall be 
made from PE 3408 HDPE, with a Cell Classification of 345464C as 
determined by ASTM D3350-02.  Flanged and MJ adapters shall have a 
manufacturing standard of ASTM D3261. They shall have a pressure rating 
equal to the pipe unless otherwise specified on the plans.  Mechanical saddles 
shall not be allowed. 


5. Electrofusion couplings.  Polyethylene pipe and fittings may be joined using 
approved electrofusion couplings.  Fittings shall be PE3408 HDPE, Cell 
Classification of 345464C as determined by ASTM D3350-02.  Electrofusion 
Fittings shall have a manufacturing standard of ASTM F1055. Fittings shall 
have a pressure rating equal to the pipe unless otherwise specified on the 
plans. All electrofusion fittings shall be suitable for use as pressure conduits, 
and per AWWA C906, have nominal burst values of three and one-half times 
the Working Pressure Rating (WPR) of the fitting. 


6. Flange/MJ Adapter Installation.  Flanges/MJ adapters shall be attached to 
pipe and fittings using butt fusion.  The flanges/MJ adapters shall be aligned 
and centered relative to the pipe.  Flanges/MJ adapters should be square with 
the valve or other flange before tightening of bolts.  Bolts should not be used 
to draw flanges into alignment.  Bolt threads shall be lubricated, and flat 
washers shall be used under flange nuts.  Bolts shall be tightened using a 
“star tightening pattern”.  See the manufacturer’s recommendations.  
Twenty-four hours after first tightening the flange bolts, they must be re-
tightened using the same “star tightening pattern used above.  The final 
tightening torque shall be as indicated by the manufacturer. 


 
B. Brass Pipe and Fittings: 
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1. Brass pipe shall be installed in accordance with the local Plumbing Code and 
as shown on the Plans and Details. 


2. Use ‘Teflon’ tape on all male threads to prevent leaks and corrosion. 
3. Wrap all brass pipes with black PVC tape where they pass through grouted 


openings in concrete vaults. 
 


C. Solvent Welded PVC Pipe and Fittings: 
 


1. The Contractor shall exercise care in handling, loading, unloading and storing 
to avoid damage.  The pipe and fittings shall be stored under cover, and shall 
be transported in a vehicle with a bed long enough to allow the length of pipe 
to lay flat, so as not to be subject to undue bending or concentrated external 
load at any point.  Any pipe that has been dented or damaged shall be 
discarded until such damage has been cut out and the pipe is rejoined with a 
coupling. 


2. PVC pipe ends shall be cut to ninety (90) degrees to the pipe length and 
cleaned of all cutting burrs prior to cementing.  Use approved reaming tool.  
Pipe ends shall be wiped clean with a rag and lightly wetted with PVC 
primer.  Cement shall be applied with a light coat on the inside of the fitting 
and heavier coat on the outside of the pipe.  Pipe shall be inserted into the 
fitting and given a quarter turn to seat the cement.  Excess cement shall be 
wiped from the outside of the pipe.  Pipe will be tested as indicated elsewhere 
in these specifications.  No back filling will be permitted other than at the 
centers of pipe lengths until the pressure test is completed. 


3. Appropriate primer shall be used with solvent glue.  Solvent welded joints 
shall be given at least fifteen (15) minutes set-up time before moving or 
handling.  Pipe shall be partially center loaded to prevent arching and 
slipping.  No water shall be permitted in pipe until a period of at least ten (10) 
hours has elapsed for solvent weld setting and curing. 


4. Before pressure testing, soluble weld joints shall be given at least twenty-four 
(24) hours curing time. 


5. No PVC pipe may be threaded or connected to a threaded fitting without an 
adapter.  Use Teflon tape on all male threads. 


6. Great care must be taken to insure that the inside of the pipe is absolutely 
clean.  Any pipe ends not being worked on must be protected and not left 
open. 


7. Repairs or connections to existing PVC pipe shall be done using ‘Romac’, or 
approved equal fittings, as shown on SPR Standard Details.  ‘Romac’ Model 
#511 (long version) repair coupling is required.  No telescoping repair 
couplings will be allowed.  An isolation valve is also required at that point of 
connection to allow for pressure testing of the new system. 


 
D. By Exception Only - Gasketed PVC Pipe and Fittings: 


 
1. Cut the pipe squarely and bevel the plain end of the pipe.  Bevel should be 


approximately 15 degrees and ¾” long.  Remove any burrs and ridges on the 
pipe.  Measure the bell depth and mark the pipe for reference.  In cold 
weather allow ½” clearance between end of pipe and bell stop, to allow for 
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later pipe expansion. 
2. Clean all debris from the bell areas of the fitting or pipe.  Check the position 


of the gasket so it’s completely seated in the groove with no raised areas. 
3 Lubricate the gasket and the plain end of the pipe with lubricant supplied by 


the pipe manufacturer. 
4 Align the pipe with the bell end of the fitting or pipe and push together by 


hand or with pry bars on the end of the fitting or with pry bars using the lugs 
on the fitting.  Insert until the reference line mark is even with the edge of the 
fitting bell. 


 
E. Sleeves: 


 
1. Pipe trenches located under areas of existing or new paving shall have 


sleeves installed.  Sleeves shall extend 12” beyond the pavement on each 
side.  Trenches shall be back-filled with sand (6 inches above and 4 inches 
below the pipe) and compacted in layers to 95% compaction, using manual or 
mechanical tamping devices. Trenches for piping shall be compacted to equal 
the compaction of the existing adjacent undisturbed soil and shall be left in 
firm unyielding condition.  All trenches shall be left flush with the adjoining 
grade.  The Contractor shall set in place; cap and pressure test all piping 
under paving prior to paving work. 


2. All sleeves installed by the Contractor prior to and during the installation of 
the rest of the irrigation system shall be inspected by the Engineer and the 
SPR Plumbing Shop with at least two (2) working days prior notice by 
calling the SPR Inspection Request Line at 684-7034 or by email at 
parksconstruction.inspection@seattle.gov with at least two (2) working 
days notice. 


 
F. Thrust Blocking:  Thrust blocking shall be installed on mainlines 4” O.D. and 


larger according to City of Seattle Standard Specifications (most recent edition), or 
as otherwise indicated on the Plans. 


 
G. Backflow Prevention Device Assembly: 


 
1. A Water Service Line shall be installed from the meter or the union at the 


property line to the Backflow Assembly.  The Water Service Line installation 
shall be inspected prior to backfilling by Seattle Public Utilities Water 
Department’s Water Service Inspectors @ (206) 684-5803 (8:00-9:00AM) 
or (206) 684-5800 (9:00AM-12:00noon - with same day inspection if 
before 12:00). 


2. Install the Backflow Prevention Device Assembly in accordance with the 
current local plumbing codes, and as shown on the Details. 


3. For proper maintenance, the Backflow Prevention Device Assembly shall be 
located with sufficient clearance from other site features, not in paving and 
away from traffic patterns. 



mailto:parksconstruction.inspection@seattle.gov�
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4. The Backflow Prevention Device Assembly shall be installed in a specified 
and approved vault per the Details. 


5. Drain valves shall be installed in accordance with current local plumbing 
codes and per the Details. 


6. All Backflow Prevention Device Assembly installations, including DCVA, 
require testing and certification by a Certified Backflow Assembly Tester 
(BAT), hired and paid for by the Contractor, prior to substantial completion 
and acceptance. 


7. Once the device assembly is installed and certified, the Contractor shall send 
report copies to Seattle Public Utilities Water Department Cross 
Connection Control Office.  Call @ (206) 233-2635 for mailing or 
electronic address. 


8. The device assembly shall also be inspected by SPR’s Plumbing Shop.  To 
arrange for that inspection the Contractor shall call the SPR Inspection 
Request Line @ 684-7034 or by email at 
parksconstruction.inspection@seattle.gov with at least two (2) working 
days notice. 


 
H. Irrigation Pump (if required): 


 
1. Install per manufacturer's recommendations and as shown on the Details. 
2. Coordinate pump installation with electrical work. 


 
I. Manual Valves: 


 
1. All manual (gate, isolation, lateral isolation, shut-off or drain) valves shall be 


installed as shown in the SPR Standard Details. 
2. Gate, isolation and lateral isolation valves shall be installed in an adjustable 


two-piece cast-iron roadway box designed with tabs (lugs) on cover with 5 
inches minimum inside diameter.  The top section shall be 18 inches 
minimum length with a valve cover marked “WATER”. 


3. All gate valve assemblies shall be installed at least 24” away from any other 
valve boxes, vaults or other equipment or structures to allow for ease of 
maintenance and replacement, as shown on the Details. 


 
J. Quick Coupling Valves: 


 
1. On ‘Maxicom’ controlled irrigation systems the Quick Coupler Valves shall 


be installed on a separate mainline pipe designed for use independently of 
the rest of the system.  Quick coupler valves shall be located as shown on the 
plans or at approximately 100’ intervals, unless otherwise directed by the 
Engineer through the design review process.  One additional quick coupling 
valve shall be installed at the Point of Connection (POC) for use of 
compressed air for winterizing the system. 


2. All quick coupling valves shall be installed in a 10” diameter valve box as 
shown on the Details. 


 
K. Risers and Swing Joints: 
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1. All pop-up sprinkler heads and quick coupler swing joints must be 


constructed as shown on the Details. 
2. Minimum riser size shall be the pipe size of the sprinkler head. 
3. All threaded joints shall have Teflon tape (approved for PVC pipe) applied to 


male threads only.  No pipe dope is allowed. 
4. Risers are to be capped after installation in preparation for pressure testing. 
5. All pop-up sprinkler heads and quick couplers shall have swing joints that 


allow the head or quick coupler to be set perpendicular and flush with finish 
grades. 


6. In no case shall the heads be set with swing joints at maximum extension, 
thus preventing future adjustment. 


 
L. Pop-up Sprinkler Heads: 


 
1. Install all sprinkler heads as shown on the Plans and Details. 
2. Spacing of heads shall not exceed spacing shown on the Plans for any reason. 
3. Heads along curbs, walks, paving, etc. shall be placed 1/2 inch above finish 


grade and no closer than 4 inches from paving edge. 
4. All impact sprinkler heads located in athletic turf areas shall be equipped 


with rubber covers. 
5. All heads shall be set perpendicular to finish grade unless otherwise 


designated on the Plans. 
6. Backfill around heads with sand, as shown on the Details. 


 
M. Automatic Control Valves: 


 
1. Install as shown on the Plans and Details. 
2. Before installation of any automatic valves, the supply line must be 


thoroughly flushed. 
3. All Automatic Control Valve Assemblies shall be enclosed in jumbo valve 


boxes with valve box extensions as required, as shown on the Details. 
4. Install only one (1) valve assembly per valve box. 


 
N. Master Valve/Flow Sensors: 


 
1. Install Master Valve/Flow Sensors per manufacturer's specifications. 
2. Coordinate wiring with control equipment (blue and yellow wires required). 
3. If Master Valve is the Normally Closed type, its wires shall be connected to 


the Master Valve terminals on the terminal strip.  If Master Valve is the 
Normally Open type, its wires shall be connected to Station # 24 on the 
terminal strip.  Use terminal #12 if the controller is smaller than a 24 
station controller. 


4. All Master Valves and Flow Sensors shall be enclosed in valve boxes with 
valve box extensions as required, as shown on the Details. 


 
O. Wiring: 
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1. Control wires shall be taped together at five (5) foot intervals with black 
electrical tape; then this bundle shall be taped to the bottom of the supply 
lines at ten foot (10') intervals with at least three (3) wraps of electrical tape.  
A bare copper wire (#14 or greater), shall be installed on top of the PVC 
supply line for future detection with the wire ends clearly exposed in the 
valve boxes. 


2. Tie a loose 24 inches long loop in all wiring at changes of direction greater 
than 30 degrees.  Untie all loops after all connections have been made. 


3. Splices shall be permitted only at junction boxes, valve boxes, or at control 
equipment and never between valves or valve and controller.  A minimum of 
24 inches of excess conductor shall be left at all splices, terminal and control 
valves to facilitate inspection and future splicing.  All splices must be 
encapsulated with sealant in approved splice kit.  The splice kit shall be a 
3M-DBY type water-proof wire splice, or approved equal.  If a splice between 
the controller and valve is required due to damage to existing valve wires, the 
splice shall include minimum 24 inches excess length of control wire added at 
the splice location.  At the break location, two splices are required to complete 
the repair.  The splices (two per break) shall leave splice kits unburied, and shall 
be housed in a separate valve box and brought to finish grade. 


4. One (1) unconnected Spare Wire (color Orange) for each four (4) zones) shall 
be run from the controller through each intermediate control valve box.  
Provide at least a twenty-four inch (24") long, tight loop for each wire in each 
box.  Where control valves run in multiple directions from the controller, at 
least one (1) separate spare wire shall be run in each direction.  The spare 
wire(s) shall always be installed to the farthest valve(s) location(s) from the 
controller. 


5. A schedule diagram (zone chart) shall be posted in the controller to facilitate 
the selection of the valves to be operated. 


6. Minimum size of wire is to be determined strictly by the following chart: 
No. of  Maximum Length of Common Wire 
Valves    500'   1000'   2000'   3000' 
    1     14     14     14     14 
    2     14     14        14     10 
    3     14     14     10       8 
    4     14     14     10       8 
    5     14     10       8       6 
    6     14     10       6       6 
    7     14       8       6       4 
    8     14       8       6       4 
    9     14       8       4       4 
   10     10       6       4       2 
   11     10       6       4       - 


7. The Flow Sensor Wire - PE-89 Shielded Communication Cable, or approved 
equal, shall be installed with no splices accepted other than where the cable is 
attached to the flow sensor, unless as approved by the Engineer.  Splice kit 
used to make that splice shall be a Super Serviceseal Closure with Poly-bee, 
or approved equal.  At least a five foot (5’) loop of excess cable shall be left 
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at the point of connection in the controller enclosure to ensure that enough 
slack is available for connection to the controller. 


 
P. Automatic Controllers: 


 
1. Install irrigation Controllers per manufacturer's specifications and shop 


drawings. 
2. Electrical wiring (120 V.A.C.) shall be installed according to local code.  A 


licensed electrician must perform hard wiring of controller, and the work 
must be permitted per City of Seattle requirements.  The cost of all electrical 
work necessary to make the automatic equipment operate properly shall be 
included in this contract. 


3. Conduit for power supply wires shall be installed as shown on Plans and 
Details and controller manufacturers shop drawings.  The ends of all 
conduits, whether shop cut or field cut, shall be reamed to remove burrs and 
rough edges.  Cuts shall be made square and true.  Conduit bends, except 
factory bends, shall have a radius of not less than six times the inside 
diameter of the conduit.  A 3/16-inch polyethylene pull rope shall be installed 
in all conduits with two feet of pull rope extended beyond the conduit 
openings and then secured.  All conduits shall be free of debris.  All conduit 
openings shall be sealed with duct tape to prevent fouling. 


4. The controller enclosure shall be properly grounded per the Details. 
5. A diagram of schedule (zone chart) shall be posted in the controller to 


facilitate the selection of the valves to be operated. 
6. Install decoders, transmitter and all control equipment in controller housing 


per manufacturer's specifications. 
7. Cellular Communication and other required equipment:  The Contractor shall 


notify the Engineer when the “Maxicom” controller panel is installed so that 
Parks staff can obtain the modem cell phone number and then program the 
modem for the Functionality Test.  The contractor shall also provide the 
Engineer with the keys and/or other tools necessary to operate/drain/activate 
the system and spend sufficient time with the Engineer to insure that the 
system operation/maintenance/winterizing can continue after departure of the 
Contractor. 


8. The Contractor shall be liable for all damage or loss resulting from failure to 
comply with the provisions of this paragraph.  All of the above mentioned 
procedures must be done before the Functional Test can occur, as described 
below. 


 
Q. Backfilling: 


 
1. Backfilling shall be done when pipe is not in an expanded condition due to 


heat or pressure.  Cooling of the pipe can be accomplished by operating the 
system for a short time before back-fill, or by back-filling in the early part of 
the morning before the heat of the day. 


2. While backfilling the trenches fill and tamp around, 4 inches below and 6 
inches above the pipe and fittings with approved suitable bedding material, or 
sand as required.  The remainder of the backfill shall contain no lumps or 
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rocks larger than three inches.  A six inch separation is required between all 
pipes when more than one pipe occupies the trench.  If no sodding is 
required, the top 6 inch of backfill shall be replaced by topsoil where it exists 
(free of rocks over one inch, subsoil or trash) or selected fill soil or sand if 
soil conditions are rocky. 


3. All roots, rocks and surplus excavation shall be removed from the site unless 
otherwise directed.  Any turf areas buried under ditch excavation shall be 
raked clean of any excavated material. 


4. Trenches under roads or paved areas shall be back-filled and tamped with a 
mechanical tamper in successive six inch (6") lifts.  Paving shall be replaced 
to the satisfaction of the Engineer. 


5. Prior to completing backfill, place detection tape 6 inches below finished 
grades and directly above the installed lateral and supply mains for future line 
detection.  Provide extra length to clearly expose ends in the valve boxes. 


6. Before complete back-filling, all underground appurtenances including risers, 
valves, double check valve assembly, drain valves, and joints must remain 
exposed so that they can be viewed during testing. 


7. The location, inspecting and testing provisions of these specifications will be 
strictly adhered to.  If, for any reason, any part of the sprinkler system is 
back-filled before approved location, testing, or inspection is authorized, it 
must be completely uncovered and exposed until approved for back-filling by 
the Engineer. 


 
3.04 Clean-Up:  Upon completion of operations and prior to watering, clean all adjoining areas 


such as paving, curbs, and lawns of debris caused by the work on this project, or any part of 
this project.  All hard surfaced areas shall be washed clean.  Daily clean up shall be required 
on all areas used for circulation, parking, or other daily use. 


 
3.05 Testing and Inspections: 
 


A. Pressure Testing: 
 


1. Make hydrostatic tests in the presence of the Engineer and SPR’s Plumbing 
Shop.  No pipe shall be backfilled until it has been inspected, tested and 
approved. 


2. Furnish necessary pump, gauges and all other test equipment. 
3. All PVC main lines with gate (isolation) valves installed and closed shall be 


flushed and pressure tested with all joints exposed to one hundred fifty (150) 
psi until watertight.  Maximum psi loss in a thirty (30) minute test period 
shall be five (5) PSI. 


4. Similarly, all PVC lateral lines with risers installed and capped shall be 
flushed and pressure tested with all joints exposed to service line pressure 
required for design for 30 minutes. If the system requires a pump, the service 
line pressure is required with the pump in operation.  Maximum PSI loss 
allowed shall be five (5) PSI.  The Engineer and SPR’s Plumbing Shop shall 
visually inspect all lateral lines, joints, and swing joints for leakage. 


5. To be valid, all tests must be witnessed and approved by the Engineer and 
SPR’s Plumbing Shop.  The contractor must give at least two (2) working 
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days notice prior to the anticipated date of inspection by calling the SPR 
Inspection Request Line @ 684-7034 or by email at 
parksconstruction.inspection@seattle.gov with at least two (2) working 
days notice. 


6. All gauges used in the testing of water pressures shall be certified correct by 
an independent testing laboratory immediately prior to use on the project.  
Gauges shall be re-tested when directed by the Engineer and SPR’s Plumbing 
Shop. 


7. An Inspection Report shall be made and submitted by the Engineer and 
SPR’s Plumbing Shop immediately after the completion of testing. 


 
B. Equipment Surveying:  Upon the Engineer's approval of the Pressure Test, the 


Contractor shall locate main lines and lateral lines and transfer that information onto 
the red-lined plan, to be passed along to the Consultant for final “As-Built” Record 
Document preparation.  The Contractor shall provide that service at their cost or can 
request that the Engineer provide survey services (if agreed to by the Engineer, in 
advance) before the backfilling of trenches can be completed. 


 
C. Coverage Test: 


 
1. Before the irrigation system will be accepted, the Contractor, in the presence 


of the Engineer, shall perform a water coverage test for each zone of the 
system.  This test shall be performed using only the power supplied from the 
metered power drop supplied by Seattle City Light.  Never perform this or 
any other testing of the irrigation system equipment using power supplied by 
a portable generator.  The Contractor shall be responsible for changing 
nozzles, etc., at the discretion of Engineer, in order to obtain full coverage 
with minimum over spray.  The Contractor will be required to adjust and/or 
replace nozzles, etc. as necessary to meet this requirement.  Prior to arrival of 
the Engineer, the Contractor shall accomplish the following:  complete all 
work including balancing, adjusting the system (pressure reducing valves, 
flow adjustment keys, nozzles, etc.) to provide optimum coverage without 
fogging. 


2. Notify the Engineer at least two (2) working days in advance of coverage test 
by calling the SPR Inspection Request Line @ (206) 684-7032 or by email 
at parksconstruction.inspection@seattle.gov with at least two (2) 
working days notice. 


 
D. Functionality Test: 


 
1. A functionality test of the control/communication systems shall be performed 


and demonstrate that all parts of the system function as specified or intended.  
The functionality test for each new system shall consist of not less than thirty 
(30) calendar days of continuous, satisfactory operation. 


2. Any materials determined to be faulty as part of the installation shall be 
replaced or corrected by the Contractor at their expense in a manner 
respective to the Plans, Details and other sections of this Specification.  In the 
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event of a system failure due to faulty installation or workership, the thirty 
(30) day period will be repeated until testing is complete. 


 
E. Complete System Inspection (Preliminary Punch List): 


 
1. Upon approved completion of the Coverage Test, trenching and installation 


of all equipment, the Contractor shall request a Complete System Inspection 
of the entire irrigation system including: backfilling, irrigation heads, valves, 
valve boxes, controller and all other equipment. 


2. From this inspection, a punch list shall be prepared by the Engineer and 
presented to the Contractor for completion.  The Engineer shall give a date 
for completion of the punch list, not to exceed ten (10) working days. 


 
F. Substantial Completion: 


 
1. Contractor shall write a letter to the Engineer requesting substantial 


completion of the irrigation system. 
2. Refer to Division 1 Specifications for information about how the irrigation 


system shall be determined to be substantially complete. 
 


G. System Operation Orientation Session: 
 


1. A training and orientation session shall be required.  The Contractor, the 
irrigation Sub-Contractor, the Consultant and the Engineer shall be present.  
The date and time of the session shall be subject to the approval of the 
Engineer. 


 
H. Record Documents:  It is the Consultant’s responsibility to ensure that the following 


steps are taken to record the “as-built” information of all underground utilities. 
 


1. The Contractor shall keep a current working set of drawings with all as-built 
changes or actual conditions as work proceeds, to be submitted to Consultant 
at completion of irrigation system installation. 


2. The Contractor performs all required tests, audits, etc. with adequate notice 
as spelled out in specs. 


3. The Consultant shall prepare AutoCAD record documents with the 
Contractor's and/or SPR Surveyor's “as-built” information included, to be 
submitted to the Engineer on a CD or DVD along with all other required 
information, M&O manuals, etc.  The CD or DVD shall also include .pdf, 
.jpg or .tif format files of the record documents, along with Mylar hard copies 
of the record documents to be submitted to the Engineer at Physical 
Completion of the project. 
a. The "As-built" plans shall be reviewed and all features explained.  


The "as-built" plans shall consist of red-lined corrections, notes, 
comments, etc. on a clean bond paper copy.  Any major deviations 
from the original design (as previously approved) shall be 
documented on the as-builts and explained at the session.  All critical 
dimensions shall be shown.  
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b. The Consultant shall review and approve the "as-built" plans 
submitted by the Contractor.  The Consultant shall then prepare 
AutoCAD Record Documents with the Contractor's and SPR 
surveyor's “as-built” information included, to be submitted to the 
Engineer on a CD or DVD along with all other required information, 
M&O manuals, etc.  The CD or DVD shall also include .pdf, .jpg or 
.tif format files of the record documents, along with Mylar hard 
copies of the record documents to be submitted to the Engineer at 
Physical Completion of the project. 


c. A complete Maintenance and Operations (M&O) Manual shall be 
prepared by the Contractor and three copies of the manual shall be 
turned over to the Engineer at the final inspection.  The manuals shall 
consist of three ring binders containing: (1) catalogs of all materials 
used, (2) a complete parts list of all materials, (3) a written summary 
of all operations data including spring start-up and winterization 
techniques, controller programming, valve cleaning, irrigation 
adjustments, backflow preventer operation and any other information 
required to operate and maintain system, (4) two local distributors.  


d. The controller station timing shall be set by the Engineer. 
4. Controller Charts: 


a. The record documents shall be approved by the Engineer before 
charts are prepared.  The chart shall be a reduction of the actual 
record documents prepared by the Consultant. 


b. Provide one controller chart per controller.  Controller chart shall fit 
in behind controller door. 


c. The Chart shall be a bond copy print with a different pastel 
transparent color to show each separate zone.  Verify that the zone 
number as shown on the Controller Chart matches the number on the 
actual control valve identification tag.  Numbering of zones shall be 
done as specified above in this section. 


d. When completed and approved, hermetically seal (laminate) the chart 
between two pieces of plastic. 


e. The charts shall be completed before the project can be considered 
Physically Complete. 


5. The Contractor shall provide the Engineer with the necessary keys and/or 
other tools necessary to operate/drain/activate the system and spend sufficient 
time with the Engineer to insure that the system 
operation/maintenance/winterizing can continue after departure of the 
Contractor.  The Contractor shall also provide the two (2) TRC Remotes to 
the Engineer at this stage.  The Contractor shall be liable for all damage or 
loss resulting from failure to comply with the provisions of this paragraph. 


 
I. Physical Completion: 


 
1. Upon completion and approval of all tests, inspections, training, manuals, as-


built drawings, and other requirements of this Section, the Engineer shall 
write a letter to the Contractor transferring the project to the Owner's 
Maintenance and Operation personnel. 
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2. Physical Completion of the system will be contingent upon Contractor 
providing signed and approved irrigation/plumbing/health/electrical permits 
as may be applicable. 


 
J. Irrigation System Warranty for winter work


 


:  The Warranty shall include one 
complete winterization and one complete de-winterization of the irrigation system if 
the project carries over through the winter months. 


K. Term of Warranty:  The Contractor shall be responsible for all work showing defects 
in materials or workmanship, at no cost to the Owner, for a period of One Year from 
date of Physical Completion or one year from date of de-winterization, whichever is 
latest.  The Warranty shall include restoration of planted or paved areas due to 
settlement of trenches. 
1. A final site meeting shall take place eleven months after the date of 


Substantial Completion or de-winterization, whichever is later.  The system 
shall be examined by the Engineer to determine if the system requires 
alterations or replacements. 


 
 
 


END OF SECTION 





		PART 2 - PRODUCTS

		1. For 2“O.D. and smaller:  Cast-copper alloy solder-joint pressure fittings and soldered joints with Alloy Sn95 solder.

		2. Any copper pipe installed under or thru any paving and within 3’ of the paving must be braised at each joint, per UPC Building Codes.

		C. Copper Fittings:

		1. Cast-Copper-Alloy, Solder-Joint Pressure Fittings: ASME B16.18.

		2. Copper Unions: ASME B16.18, cast-copper-alloy body, hexagonal stock, with ball-and-socket joint, metal-to-metal seating surfaces, and solder-joint, threaded, or solder-joint and threaded ends.

		3. Threaded Ends: Threads conforming to ASME B1.20.1.

		PART 3 - EXECUTION
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1- GENERAL 
 
1.01 Description:  Provide all labor, materials, and equipment necessary to perform the complete 


installation of the Synthetic Turf Base. 
 
1.02 Related Sections:  Coordinate related work specified in other parts of the Project Manual, 


including but not limited to following: 
 


Section 31 05 16 - Earthwork for Athletic Fields 
Section 32 11 33 - Mineral Aggregates 
Section 32 18 23.29 - Synthetic Athletic Field Turf Surfacing 


 
1.03 References:  City of Seattle Standard Specifications for Road, Bridge and Municipal 


Construction (most recent edition) 
 
1.04 Quality Assurance: 
 


A. The Contractor is responsible for verifying the quality of the work and shall perform 
compaction and density tests on request of the Engineer to check compliance with 
these specifications.  A copy of the test reports shall be furnished to the Engineer. 


 
B. The Engineer's Testing Agency may perform compaction and density tests to check 


for compliance with these specifications. 
 


C. The Engineer may require that an independent testing laboratory test imported 
materials at any time.  If the material is found to be non-compliant with the Contract, 
the Contractor shall bear the cost of testing, removal of all non-compliant materials 
from the Project Site, and replacement of the materials with materials meeting the 
requirements of the Contract.  If the materials tested are found to be compliant with 
the requirements of the Contract, the Owner will reimburse the Contractor for costs 
incurred by testing plus mark-ups as allowed for elsewhere in the Contract. 


 
D. It is the responsibility of the Contractor to verify the accuracy of all survey 


information provided by the Owner prior to commencing excavations or filling 
operations.  Commencement of these operations constitutes acceptance of the survey 
information as appropriate to meet the intent of the Contract. 


 
E. Submittals:  The Engineer shall approve in principle all products used in the 


execution of this section prior to their importation to the Project Site.  Submit a 
particle gradation analysis in graph and table form for each product specified.  
Approval of the Engineer of an analysis does not constitute approval of the actual 
product, which may be subject to additional testing at any time per paragraph 1.04.C 
above. 
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PART 2- PRODUCTS 
 
2.01 Prior to the importation of any materials, the Contractor shall provide the Engineer with a 


certified test lab reports indicating properties of each product.  The Engineer shall be the 
final determining factor in establishing compliance with requirements.  No material shall be 
brought onto the job site until the initial analysis has been approved in writing.  During the 
course of importation of materials, the Contractor shall be responsible for continually 
checking the materials to insure that they continue to meet the Specifications. 


 
2.02 Base Geo-textiles: 
 


A. Base Geo-textile shall be a woven, non-biodegradable, highly permeable 
polypropylene fabric.  Fabric shall possess the following properties; 


 
Property Test Method Value/Units 


   
Grab Tensile ASTM D4632 200 lb.s 


Grab Elongation ASTM D4632 15% 
Puncture ASTM D4833 90 lb.s 


Mullen Burst ASTM D3786 400 psi 
Permittitivity ASTM D4491 .07 cm/sec 


 
Base Geo-textile shall be supplied in minimum 15’ wide rolls of sufficient length to 
provide continuous cover of sub-grades receiving base sand with no more than a 
single interrupting seam or splice.  GTF 200S Woven Polypropylene Fabric as 
manufactured by LINQ Industrial Fabrics, Inc., Somerville, SC (800) 543-9966, or 
approved equal. 


 
B. Structural Geo-grid shall be a biaxial polymeric grid as follows (values given are for 


weakest axis); 
 


Property  Value/Units 
   


Initial Modulus  15,170 lbs./ft 
Tensile Strength @ 2% Strain  280 lbs./ft 
Tensile Strength @ 5% Strain  580 lbs./ft 


Junction Efficiency  93% 
Junction Strength  MD 98 lb  TD 111 lb 
Flexural Rigidity  250,000 mg-cm 


 
Product supplied minimum roll width of 4 meters x 50 meters length per roll.   


 
2.03 Edging:  All edges of the Short Pile Synthetic Turf System shall be contained within 2”x 


4”x12’ (dimensional or nominal) recycled plastic timbers as approved.  Recycled plastic 
materials shall be thoroughly blended and homogenized within the full cross section of any 
extrusion.  Recycled plastic edging shall be secured with grade 60 - #4 (4/8) deformed 
reinforcing steel. 
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2.04 Field Base Aggregates: 
 


A. General: 
 


1. Provide Aggregates with the specified properties. 
2. Provide independent laboratory test results (supplier lab results will not be 


accepted) identifying performance to the properties specified in the units 
identified here. 


 
B. Base Course Aggregate: 


 
The Base Coarse Aggregate (Permeable Base Stone) shall be fully fractured, highly 
permeable gradation of aggregates for installation on prepared sub-grade to defined 
slopes and grades.  Provide materials meeting the following property specifications: 


 
1. Material shall contain less than 1/10 of 1% organic material by weight as 


measured by burn test. 
2. All surfaces of individual particles shall be fractured.  No worn or naturally 


occurring faces shall be present. 
3. Permeability of a minimum 24” depth, compacted to 95% Proctor, shall be a 


minimum of 100 inches per hour. 
4. Material shall meet or exceed the following sieve analysis: 


 
Sieve Size   Percent Passing 
1-1/4" square sieve  100 
1” square sieve  90 to 100 
¾” square sieve  80 to 100 
½” square sieve  50 to 80 
3/8” square sieve  40 to 60 
No. 4 sieve   20 to 40 
No. 8 sieve   15 to 30 
No. 30 sieve   5 to 20 
No. 100 (wet)   2 to 10 
No. 200 (wet)   2 to 6 


 
Modified Type 2 Aggregate, screened to meet the properties described, or Permeable 
Base Stone from Glacier Northwest, or approved equal. 


 
C. Leveling Course Aggregate: 


 
The Leveling Coarse Aggregate (Permeable Top Stone) shall be fully fractured, highly 
permeable gradation of aggregates for installation on prepared Base Aggregate to 
defined slopes and grades.  Provide materials meeting the following property 
specifications: 


 
1. Material shall contain less than 1/10 of 1% organic material by weight as 


measured by burn test. 







Project Name 
3/22/10 


SECTION 32 11 23.23   PAGE 4 
SYNTHETIC ATHLETIC FIELD TURF BASE 


2. All surfaces of individual particles shall be fractured.  No worn or naturally 
occurring faces shall be present. 


3. Permeability of a minimum 12” depth, compacted to 95% Proctor, shall be a 
minimum of 50 inches per hour. 


 
Sieve Size   Percent Passing 
½” square sieve  100 
3/8” square sieve  90 to 100 
No. 4 sieve   55 to 75 
No. 8 sieve   30 to 50 
No. 30 sieve   5 to 25 
No. 100 (wet)   2 to 10 
No. 200 (wet)   2 to 6 


 
Modified Type 1 Aggregate, screened to meet the properties described, or Permeable 
Top Stone from Glacier Northwest, or approved equal. 


 
 
PART 3- EXECUTION 
 
3.01 Protection of Work In Progress: 
 


It is the responsibility of the Contractor to protect all work in progress from damage due to 
extremes of cold, moisture, or drying, or mechanical damage from equipment traffic or foot 
traffic.  Alert the Engineer to the presence or likelihood of conditions that may adversely 
affect the quality of the work, the physical structure of soils, or transport of site soils off-site. 


 
A. Do not work frozen soils. 


 
B. Protect soils from excessive moisture.  During periods of prolonged precipitation, 


take aggressive steps to avoid over-saturation, erosion, or homogenization of soils by 
covering with protective plastic sheeting, collection and controlled dewatering, 
detention for sediment removal, and allowing excessively wetted soils to remain 
fallow until approved by the Engineer as appropriate for continued work. 


 
C. Apply supplemental moisture to overly dry soils. 


 
D. Do not operate heavy equipment near excavations where trench wall or cut-slope 


failure may result. 
 
3.02 Inspection: 
 


A. Prior to commencing the work of this Section, confirm that Section 31 05 16, Geo-
textiles have been approved by the Engineer as satisfactorily installed. 


 
B. Protect the approved work as installation of Field Base is commenced and 


completed. 
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3.03 Edging: 
 


A. Prior to commencing installation of edging, perform a utility locate of installed and 
existing utilities including irrigation, drainage, and electrical.  Verify that the 
installation of the edging will not result in damage to subsurface utilities. 


 
B. Install recycled plastic timber edging in such a manner as to allow the finished 


Synthetic Turf System to conform to the finish grade lines and elevations as 
indicated in the Contract Drawings, generally 1/4” below finished grade of adjacent 
surfaces.  Drill each length of timber a minimum of 4 places per timber, beginning 6” 
from each end and spaced equally a maximum of 4’-0 on center.  The pre-drilled 
holes shall be sized to insure that a tight friction bond exists with the anchoring steel, 
at 3/8” to 1\2” diameter. 


 
3.04 Base Course Aggregate: 
 


A. Do not operate machinery directly on approved Geo-textile installation. 
 


B. Place approved Base Course Aggregate in a manner that will minimize disturbance 
to the Geotextile installation.  Use only approved transport methods for placement of 
materials.  Thoroughly cover Geo-textile with sufficient Base Course Aggregate to 
evenly distribute compressive forces of placement operation. 


 
C. Spread lift of Base Course Aggregate to the depth specified in the Contract 


Drawings.  Place and mechanically compact in lifts not exceeding 9” at any one 
time.  Perform compaction with a static roller of sufficient weight to insure proper 
compaction. 


 
D. Perform testing indicating initial lift of Base Course Aggregate is at 95% of 


maximum density. 
 


E. Provide complete compaction to the lines, grades, and slopes indicated on the 
Contract Drawings.  Vertical tolerance for the Base Course Aggregate installation 
shall be ½” over 10’ as measured from a string line. 


 
3.05 Leveling Course Aggregate: 
 


A. Place approved Leveling Course Aggregate in a manner that will minimize 
disturbance to the approved Base Course Aggregate installation.  Use only approved 
transport methods for placement of materials. 


 
B. Spread a single lift of Leveling Course Aggregate to the depth specified in the 


Contract Drawings, allowing for compaction.  Perform compaction with a static 
roller of sufficient weight to insure proper compaction. 


 
C. Provide complete compaction to the lines, grades, and slopes indicated on the 


Contract Drawings.  Vertical tolerance for the Leveling Course Aggregate 
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installation shall be ¼” over 10’ from any given point in any direction, as measured 
with a string line. 


 
D. Coordinate approval of Leveling Course Aggregate installation with the 


requirements of Section 32 18 23.29 - Synthetic Athletic Turf System. 
 
3.06 Disposal of Excess and Waste Materials:  Remove from the Owner's property all waste 


materials, including unacceptable materials, trimmings, roll cores, trash and debris, and 
dispose of it off site in a legal manner.  Provide dump receipts from an approved dumpsite. 


 
 
 
 END OF SECTION 





		Value/Units

		Test Method

		Value/Units
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description: 
 


A. Capping and plugging of electrical equipment, water lines, drainage pipes and 
structures, and other utility connections. 


 
B. Seattle Parks and Recreation (SPR) assumes no responsibility for actual conditions 


of existing utilities.  Drawings of existing facilities are available for information only 
and do not necessarily reflect the actual conditions.  The Contractor shall verify 
locations of existing utilities prior to proceeding with any work. 


 
C. Disposal of materials from site. 


 
1.02 Related Sections:  All work of the Contract shall be performed in compliance with the 


requirements of this Section and with the Sections listed below. 
 


Section 32 80 00 - Irrigation 
Section 33 30 00 - Sanitary Sewerage Utilities 
Section 33 34 00 - Storm Drainage Utilities 


 
1.03 Existing Conditions: 
 


A. All existing utilities that are not scheduled for removal shall be protected, per the 
requirements of the Division 1 Specification Sections that apply. 


 
B. The Contractor shall verify all site conditions before beginning work. 


 
 
PART 2 - PRODUCTS 
 
2.01 Salvageable materials:  All items of salvageable value shall be salvaged and/or disposed of 


by the Contractor and shall become the Contractor's property, with the exception of items 
including but not limited to:  maintenance holes, cleanouts, catch basins, irrigation heads, 
valves, valve boxes, wiring, light fixtures, etc.  Those items shall be determined as 
salvageable after inspection by the Engineer.  Those items identified for salvage shall be 
returned to Seattle Parks and Recreation.  Call the SPR Inspection Request Line @ (206) 
684-7034 or by email at parksconstruction.inspection@seattle.gov to make arrangements 
for inspection, delivery or pick up.  The Contractor shall then legally dispose of all items not 
deemed of salvageable value by the Engineer. 


 
 
PART 3 - EXECUTION 
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3.01 Disconnection of Utilities: 
 


A. Underground utilities and elements: Locate all underground utilities and elements prior 
to digging and/or driving stakes.  Take care, to neither disturb nor damage any existing 
above ground or underground utilities or elements.  The Contractor shall call Utility 
Notification Center @ (811) or (800) 424-5555 or click www.callbeforeyoudig.org 
for utility location at or near the Public Rights-of-Way / Property Lines, and can also 
call Locating, Inc. @ (425) 392-6412, CNI @ (206) 255-8650 or Applied 
Professional Services @ (425) 313-1034 for location of utilities within the site.  (Note: 
these firms will charge for services rendered). The Contractor shall pay for all fees 
and costs associated with utility disconnect, capping of lines and meter removals 
required within the Public Rights-of-Way. 


 
B. The Contractor shall meet with the Engineer to verify location of utilities with the 


Contractor’s location services.  To make arrangements the Contractor shall contact 
the SPR Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to request the meeting and also arrange 
for underground utility location services by SPR Plumbing, Electrical, 
Sewer/Wastewater Shops and Environmental services staff for locates, site 
information and to request shut-off of pressurized or powered utilities.  Verify that 
all appropriate services have been disconnected.   


 
C. Utility Shutoffs:  Coordinate all work with other Division 1 requirements.  Do not 


shut off or cap utilities without prior notice.  Keep streets, sidewalks and site clean 
and free from debris at all times.  Keep both street and site drainage systems open for 
free passage of runoff at all times.  Provide siltation control and catch basin 
protection as required by Best Managements Practices and Drainage Codes as 
required and/or directed by the Engineer. 


 
D. Existing irrigation pipe shall be abandoned in the ground in locations where the pipe 


does not conflict with the proposed drainage and irrigation piping Work.  In areas 
where existing irrigation pipe conflicts with proposed piping, the irrigation pipe shall 
be cut and removed completely from the site and disposed of. 


 
E. The disconnection of electrical equipment shall be done by a licensed electrician, 


prior to beginning electrical demolition. 
 


F. Existing site storm drains and catch basins, as indicated on the plans or as directed in 
the field, shall be kept open and operable at all times.  Catch basins shall be 
protected from silt by filter fabric insert ‘sock’ during construction, per Section 01 
57 13.  Catch basins or pipes that become blocked shall be cleaned immediately by 
the Contractor. 


 
G. Dispose of all waste material at an approved disposal facility.  All efforts should be 


made to recycle concrete and asphalt materials. 
 
3.02 Removal of Existing Irrigation Heads: 
 



http://www.callbeforeyoudig.org/�
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A. Locate all existing irrigation heads within the limits of grading or as otherwise 
indicated on the contract drawings by the following means: 


 
1. Call the SPR Inspection Request Line @ (206) 684-7034 or by email at 


parksconstruction.inspection@seattle.gov to request a preconstruction 
Irrigation Coverage Test for the facility under construction.  Note the location 
of all operable irrigation heads and their respective Control Zones directly on 
the Record Drawings. 


2. At the time of the above mentioned coverage test, and in consultation with 
the Engineer, refer to the drawings for locations of irrigation heads that may 
not be operating and hence may not have been visible during the test.  Locate 
by hand digging as necessary. 


 
B. Carefully record the head locations and the remaining risers and swing joints by 


surveying their actual locations onto the record drawings.  In addition, stake these 
locations in the field until such time as the replacement of the irrigation heads has 
been accomplished. 


 
C. Remove the irrigation heads carefully. 


 
D. Cap the remaining risers or swing joints tightly to prevent contamination of the 


remaining irrigation system. 
 


E. Upon completion and approval of the Earthwork, coordinate the re-installation or 
replacement of the irrigation heads as described in Section 32 80 00 - Irrigation 
Systems. 


 
3.03 Irrigation Pipe:  Existing irrigation pipe shall be abandoned in the ground in locations where 


the pipe does not conflict with the proposed drainage and irrigation piping work.  In areas 
where existing irrigation pipe conflicts with proposed piping, the irrigation pipe shall be cut 
and removed completely from the site and disposed of properly.  Capping of existing 
irrigation pipes to remain shall be done according to Section 32 80 00 - Irrigation Systems. 


 
3.04 Dispose of all non-salvageable waste material at an approved disposal facility.  All efforts 


should be made to recycle concrete and asphalt materials. 
 
3.05 Protection of Facilities:  Follow all procedures in Section 01 56 39 for protection of trees 


and other facilities during demolition work. 
 
 
 


END OF SECTION 



mailto:parksconstruction.inspection@seattle.gov�






Project Name 
1/11/10 


SECTION 32 82 00   PAGE 1 
IRRIGATION BOOSTER PUMPS 


NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 SYSTEM DESCRIPTION: 
 


A. Furnish and install a complete prefabricated pump station as shown on the drawings 
and described in the specifications. 


 
1.02 SECTION INCLUDES: 
 


A. Pipe, fittings, accessories and connections. 
 


B. Control systems. 
 


C. Pump Station and Accessories. 
 
1.03 RELATED SECTIONS: 
 


Section 26 00 00 - Electrical 
Section 32 80 00 - Irrigation 


 
1.04 REFERENCES: 
 


A. NEMA - National Electrical Manufacturers Association 
 


B. NEC -  National Electrical Code 
 


C. UL - Underwriters Laboratories, Inc. 
 
1.05 SUBMITTALS:  (Submit per the requirements of Division 1 Specifications). 
 


A. Product Data:  Provide component and control system and complete wiring 
schematic, including all pump components as specified.  Provide manufacturer's 
literature including general pump assembly and pump curves showing performance 
characteristics with pump and system, operation point indicated, NPSH curve, 
controls, wiring diagrams and service connections and valves.  Pump station 
manufacturer’s UL 508A and UL QCZJ file numbers. 


 
B. Shop Drawings:  Prior to construction, pump station manufacturer is to provide for 


approval, shop drawings showing location of proposed manifold, valves, control 
panels, discharge lines, and other support hardware.  Pump manufacturer shall 
provide concept drawings and pump house requirements to assist contractor in pump 
house construction.  
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C. Pump Station Manufacturers Operation and Maintenance Manual:  Include start-up 
instructions, detailed operation instructions, winterization procedures, as well as 
trouble shooting instructions. 


 
1.06 QUALIFICATIONS: 
 


A. Installer:  The Contractor who will be purchasing and supervising the installation of 
the pump station shall be experienced in the installation of similar pump stations 


 
B. Manufacturer:  The Company specializing in performing the work of this section 


shall have a minimum of five years experience manufacturing packaged pumping 
stations.  The entire pump station shall be manufactured, tested and labeled in the 
controlled environment in accordance with UL QCZJ requirements.  No on-site 
fabrication or assembly shall be required or acceptable.  Pump station manufacturer 
shall provide a list of at least 10 similar pump station installations, which use similar 
materials and equipment.  Submitted examples must be constructed and must 
currently be operating for not less than one year. 


 
B. Recommended Manufacturers include:  


 
1. Precision Pumping Systems, Boise, ID 
2. Flowtronex, Dallas, TX 
3. Watertronics, Hartland, WI 
4. Or, approved equal. 


 
 
PART 2 - PRODUCTS 
 
2.01 PIPE MATERIALS: 
 


A. Manufacturers: 
 


1. Materials are as noted on the Drawings. 
 


2. Substitutions:  Submit per requirements of Division 1 Specifications. 
 


B. Pump Station Piping:  All fabricated piping shall conform to ASTM specifications 
A3 for Grade B welded or seamless pipe.  Discharge piping shall provide burst 
pressure ratings of a minimum of six times the maximum operating pressure of the 
system.  Piping shall be sized so that the average velocity does not exceed five feet 
per second and at no point exceeds ten feet per second.  All welded fittings shall be 
seamless, conforming to ASTM Specification A234, with a pressure rating not less 
than 150 psi. 


 
2.02 PUMPS: 
 


A. General:  See Drawings for pump specifications. 
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1. Pump(s) shall be capable of producing the maximum flow rate and total dynamic 
head shown in the bid item table.  The pump station manufacturer shall calculate all 
losses within the pump station, and size the pump(s) to ensure that the specified flow 
and head conditions are met at the pump station discharge.  The pump(s) shall have a 
service factor of 1.15, but shall not operate within the service factor at the specified 
design points. 


 
2.03 PUMP STATION SUB-STRUCTURE: 
 


A. Pump Station Sub-structure 
 


1. The entire system shall be mounted on a single sub-structure.  The sub-
structure shall be steel, and shall be capable of supporting all of the material 
and equipment associated with the pump station.  It shall also be capable of 
withstanding the rigors of hauling, offloading, installation, and day to day 
operation, as well as all maintenance and service.  Tubing frames shall not be 
accepted. Supports for discharge piping shall be at a maximum of 4 feet on 
center.  All components shall be mounted on this skid, in a professional 
workmanlike manner. 


 
B. All bolts, washers, nuts and fasteners used in the assembly of the pumping system 


shall be zinc or cadmium-plated to retard corrosion. 
 


C. The entire unit, with the exception of the pump, motor, valves, filters, electrical 
components, and control panels, shall be cleaned to bare steel and then coated with a 
baked on powder coating.  


 
2.04 VALVES: 
 


A. Check Valves: 
 


1. Check valves shall be provided at the discharge of all pumps.  A continuous 
acting air relief valve shall be installed on the upstream side of the check 
valve.  The check valves shall be spring loaded non-slam type.  The check 
valves shall be sized to allow full pump capacity with pressure loss not 
exceeding 2.5 psi.  The check valves shall be silent check valves. 


 
B. System Isolation Valves: 


 
1. The prefabricated pump skid shall include an isolation valve for each pump.  


The isolation valves shall isolate the pumps in case the pump requires 
removal for service.  The isolation valve for all pumps shall be wafer style 
butterfly valve, or equivalent.  


2. System isolation valve shall be located on the discharge of the pump station 
to isolate the entire system.  The system isolation valve shall be a wafer style 
butterfly valve, or equivalent. 


3. Valves six inches and under may be lever operation, valves eight inches or 
larger shall be gear operation. 
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C. Drain Valves: 


 
1. The pump station manifold shall include a drain valve, or valves, to ensure 


the complete drainage of the manifold. 
 


D. Air Relief Valve: 
 


1. The pump station shall include continuous acting air relief valves on the 
discharge manifold, as well as each main pump discharge.  The air relief 
valve shall continuously discharge entrapped air in the system.  


 
2.05 CONTROLS: 
 


A. Gauges and Switches: 
 


1. Gauges shall have a range at least as high as the shut-off head of the pump or 
pumps. 


 
B. Low Intake Water Switch: 


 
1. The pumping system shall be equipped with a safety switch to shut off the 


system if the water supply for the pump station is insufficient.  The switch 
shall work in conjunction with the Programmable Logic Controller (PLC).  In 
the event that the supply drops below a safe operating level, the PLC will 
shut down the pump system.  The PLC shall be programmed to attempt to 
restart the pumping system two times.  If after two attempts the water supply 
is too low, the system will require a manual reset. 


 
C. Pressure Transducer: 


 
1. The pressure transducer shall continually monitor system pressure.  A 4-


20ma signal shall be transmitted to the VFD and the VFD shall react 
according to pre-programmed criteria. The pressure transducer shall be 
stainless steel and shall be hermetically sealed. 


 
D. Pump Control: 


 
1. The pump control panel shall be listed per UL 508A.  The control panel shall 


also be rated for the environment in which the system will operate.  
2. The variable frequency drive pump control panel shall be manufactured as 


follows: 
a. The variable frequency drive shall be an ABB ACS series VFD rated 


for the FLA of the pump motor. 
b. The VFD shall include the pump and fan macro. 
c. The VFD shall be mounted in a NEMA 3R enclosure.  The enclosure 


shall be dust tight.  No outside air shall enter the enclosure during 
normal operation. 
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d. The pump control panel shall include a service entrance disconnect. 
e. The control panel shall include complete motor starter circuits 


(manual motor protectors and contactors) for all pumps including the 
VFD pump. 


f. The entire control panel, as well as individual devices shall be 
protected with circuit breakers.  Fuses will not be accepted. 


g. All pump controls and status displays including the touch screen HMI 
user interface, pump HOA selectors, pump and system status lamps 
and speed potentiometer shall be installed on the front door of the 
control panel enclosure. 


h. The entire pump control panel shall be UL listed and rated for outdoor 
installation.  All bidders shall include a UL file number with their 
bids. 


i. Provide and install one pressure transducer. 
3. The pump control panel shall be completely manufactured and tested prior to 


delivery to the job site.  The VFD shall be installed by a factory trained and 
certified technician.  The variable frequency drive shall be installed, 
programmed and started by a factory certified technician.  The pump station 
supplier shall follow and document specific start-up procedures upon initial 
start-up of the system per manufacturer’s criteria.  All start-up documentation 
shall be signed by the supplier and the owner and submitted to the variable 
frequency drive manufacturer for their permanent file. 


 
E. Operation: 


 
1. The VFD shall operate the main pump at varying speeds to satisfy the 


programmed system pressure set point. As flow demand increases beyond the 
jockey pump’s capability (if equipped), the variable frequency drive shall 
energize the main pump, and it shall operate at varying speeds to meet system 
pressure criteria.  When demand increases beyond the main pump’s capacity, 
the PLC will start a lag pump (if equipped), and the main pump will slow to 
accommodate the additional required flow.  This process will continue, as 
demand increases, until all subsequent lag pumps (if equipped) are 
operational, and the system reaches maximum capacity.  As flow demand 
decreases the system will operate in reverse order and eventually de-energize 
until flow demand again increases. All operations shall be controlled by a 
programmable logic controller (PLC).  Operation and adjustment of the PLC 
settings shall be performed via touch-screen display on the front of the 
control panel. 


2. The pressure sustaining jockey pump shall operate independently, and shall 
be controlled by a variable frequency drive.  The VFD shall operate the 
jockey pump at varying speeds to satisfy the programmed system pressure set 
point.   The jockey pump shall be sized to handle small watering applications 
as well as to enable the variable frequency drive to attain sleep mode at low 
flow and no flow conditions. 


 
F. Variable Frequency Drive (VFD) 
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1. The VFD shall be operable in either AUTO or HAND mode.  In AUTO 
mode, the VFD shall instantly react to the 4-20 mA signal from the pressure 
transducer.  In HAND mode, pump speed shall be manually adjustable with a 
speed potentiometer.  The VFD shall include an integral programmable logic 
controller which shall control all speed and switching operations in the pump 
station.  Programs shall be stored in a non-volatile EPROM to ensure, in case 
of a power failure, that the program shall not be lost.  The VFD shall be 
factory programmed with macros designed specifically for pumping 
applications.  VFD functions shall be controlled with an integral digital key 
pad and alphanumeric display with two lines of twenty characters for status 
messages.   


 
G. Programmable Logic Controller (PLC) and Human Machine Interface (HMI) 


 
1. The pump control system shall include a programmable logic controller 


(PLC) for all switching and timing functions not performed by the VFD.  The 
PLC shall also perform the following functions: 


 
 Programmed system start-up routine for initial start up 
 Variable start-up routines for power outages 
 Log motor run hours 
 Timing functions for lag pump and jockey pump 
 Automatically alternate pumps to equalize run time 
 Voltage monitoring and shutdown 
 Low water shutdown with automatic restarts 
 Low & High pressure shutdowns 
 Visual input / output indicators for troubleshooting 
 Future timing and control changes that may be required to fine tune 


the pump station 
1. The Human Machine Interface (HMI) shall be a 5.7”  touch-screen display 


unit with the following features and functions:  
 User adjustable real time clock display 
 One line, simple term declaration of current system status including 


any currently occurring faults 
 Reset button to restart the system after a system shutdown. 
 Fault log capable of storing up to 256 faults including initial fault 


time & date and recovery time 
 Real-time display of all system processes including pressure, flow, 


level and temperature 
 Display status for all pumps (stopped, running, faulted, idle) including 


speed for all VFD pumps 
 Display total pump run hours with reset button and date of last reset 
 Allow user adjustment of all settings relating to the operation and 


preprogrammed safety functions of the PLC 
 


H. System Protection Features:  The following safety circuits shall be included in the 
pump station. 
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1. Line Side Power Monitoring:  The pump station shall be capable of 
monitoring incoming power and automatically disconnecting power if it does 
not meet specified criteria.  The system shall be capable of monitoring high 
or low voltage, phase failure, phase unbalance and phase reversal.  If 
specified criteria are not satisfied, a magnetic contractor shall be opened to 
prevent damage to the VFD. 


2. Line Reactor or DC Choke:  The station shall include a line reactor or DC 
choke sized to handle variations caused by regenerative current reversals 
inherent to heavy duty cycles required to drive applications and shall be rated 
at a minimum of 1.5% impedance at full load amps. 


3. Lighting and Surge Protection:  The pump station shall be equipped with 
lighting and surge arresters. 


4. High Discharge Pressure:  The pump station shall be equipped with a latching 
high pressure switch.  If system pressure reaches a preset high level the entire 
system shall shut down and shall require manual reset. 


 
 
PART 3 - EXECUTION 
 
3.01 INSTALLERS: 
 


A. Offloading and setting of pump station shall be arranged by the purchasing 
Contractor. 


 
3.02 EXAMINATION: 
 


A. The Contractor shall verify site conditions before beginning work. 
 


B. Verify that required utilities (water and power) are available, in proper locations, and 
ready for use. 


 
C. Beginning of installation means installer accepts existing conditions. 


 
3.03 PREPARATION: 
 


A. Review layout requirements with other affected work. 
 
3.04 INSTALLATION: 
 


A. Install pump, pipe, valves, controls, and outlets in accordance with manufacturer's 
instructions. 


 
B. Pump Station 


 
1. Install in accordance with manufacturer's instructions and only after shop 


drawings have been approved. 
2. Provide access space around pumps for service.  Provide no less than 


minimum as recommended by manufacturer. 
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3.05 FIELD QUALITY CONTROL: 
 


A. Field inspections and testing will be performed by the Engineer per requirements.  
The Contractor shall call the SPR Inspection Request Line at (206) 684-7034 or by 
email at parksconstruction.inspection@seattle.gov  to make arrangements for 
inspections. 


 
3.06 INSTALLER'S FIELD SERVICES: 
 


A. Prepare and start systems per requirements.  (Note:  No testing or operation of 
equipment using portable generators will be permitted). 


 
B. Provide Pump system demonstration per requirements, as described in Section 33 80 


00 - Irrigation. 
 


C. Instruct Owner's personnel in the Operation and Maintenance of the pump station.  
Use O &M material as basis for demonstration. 


 
3.07 PROJECT RECORD DOCUMENTS: 
 


A. Submit per requirements. 
 


B. The Contractor shall accurately record actual locations of all piping systems, valves, 
heads, conduit and any other deviations from the bid documents.  Provide an 
accurate as-built plan of the finished pumping plant as required in Division 1 
Specifications. 


 
3.08 OPERATION AND MAINTENANCE DATA: 
 


A. Submit per requirements of Division 1 Specifications. 
 


B. Provide instructions for operation and maintenance of system and controls, seasonal 
activation and shutdown, including winterization and blowout, and manufacturer's 
parts catalog. 


 
C. For pumps and accessories:  Include trouble-shooting check lists, manufacturer's 


literature, cleaning procedures, replacement parts lists and repair data for pumps 
 


D. Provide operation and maintenance instructions on all equipment. 
 
3.09 WARRANTY: 
 


A. The pump station manufacturer shall provide a minimum 2 Year Warranty for all 
materials and workmanship on the entire pump station.  Warranty form is attached as 
follows: 
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IRRIGATION BOOSTER PUMP WARRANTY 
(Project Name) 


We hereby Warranty that the Irrigation Booster Pump System we have furnished and installed is 
free from defects in materials and workmanship and that the work has been completed in 
accordance with the drawings and specifications.  Exceptions include acts of god and/or unusual 
abuse, or neglect by the Owner.  We agree to repair or replace any defects in materials or 
workmanship, which may develop during the period of 2 years from date of Substantial 
Completion.  We agree to correct any damage resulting from the repairing or replacing of such 
defects at no additional cost to the Owner.  We shall make such repairs or replacements within a 
reasonable time, as determined by the Engineer, after receipt of written notice.  In the event of our 
failure to make such repair or replacements within a reasonable time after receipt of written notice, 
we authorize the Owner to proceed to have said repairs or replacements made at our expense and we 
will pay the costs and charges therefore upon demand. 
 


Project Information 
 


Project Name: ___________________________________________________________________ 
 
Project Location: _________________________________________________________________ 
 
Consultant (System Designer): ______________________________________________________ 
 
 


Authorized Contractor Representative 
 


Signed: _____________________________________________Date_______________________ 
 
Title: __________________________________________________________________________ 
 
 


Effective Dates of Guarantee 
 


Start Date (Substantial Completion): _________________________________________________ 
 
End / Warranty Testing Date / Completion of Guarantee Period: ___________________________ 
 
 


Approvals 
 
Approved by: ___________________________________________________________________ 


(Project Manager) 
 
Approved by: ___________________________________________________________________ 


(Construction Manager) 
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END OF SECTION 








MINERAL AGGREGATE CHART 
 


No. 
 
Aggregate 
Type 


 
Use 


 
Standard 


Specification 
Section 


 
Sieve Sizes 


Sieve Analysis – Percent Passing By Weight 


 
Sand 


Equivalent 
(Min.) 


 
Dust 
Ratio 
(Max.) 


 
L.A. 


Abrasion 
(Max.) % 


     
200 
(wet 


sieving) 


 
50 


 
40 


 
10 


 
8 


 
6 


 
4 


 
3/8 


 
1/2 


 
5/8 


 
3/4 


 
1 


 
1-1/4 


 
1-1/2 


 
2 


 
2-1/2 


 
3 


   


1. 3/4" Minus 
Crushed Rock 


Top Course & 
Keystone 


9-03.9(3) 0-10 .... 8-24  .... .... .... 46-66 .... .... .... 100 .... .... .... .... .... .... 40 .... 35 


1G. 3/4" Minus 
Crushed 
Gravel 


Top Course & 
Keystone 


9-03.11 
0-10 .... 8-24  .... .... .... 46-66 .... .... .... 100 .... .... .... .... .... .... 40 .... 35 


2. 1-1/4" Minus 
Crushed Rock 


Base Course 9-03.9(3) 
9-03.12(1) 0-7.5 .... 3-18 .... .... .... 25-45 .... .... 50-80 .... 80-100 100 .... .... .... .... 40 .... 35 


2G. 1-1/4" Minus 
Crushed 
Gravel 


Base Course 9-03.11 
0-7.5 .... 3-18 .... .... .... 25-45 .... .... 50-80 .... 80-100 100 .... .... .... .... 40 .... 35 


3. Maintenance 
Rock 


 9-03.9(3) 
9-03.9(4) 0-7 .... 10-25 .... .... .... 45-66 .... 90-100 100 .... .... .... .... .... .... .... 40 .... 35 


4. 1" Washed 
Gravel 


Drain Rock 
AASHTO #4 


9-03.12(6) 0-0.5 .... .... .... .... .... .... 0-5 .... .... 0-15 20-55 .... 90-100 100 .... ....  .... 35 


5. 1" Washed 
Gravel 


Drain Rock 
AASHTO #57 


9-03.12(6) 0-0.5 0-1 .... .... 0-5. .... 0-10 .... 25-60. .... .... 95-100 .... 100 .... .... .... .... .... 35 


6.* Washed 
Sand* 


 9-03.1(2)C 
0-2.5 9-20 .... .... 68-86 .... 95-100 100 .... .... .... .... .... .... .... .... .... .... .... .... 


7.* Building Sand*  9-03.1(2)C 0-2.5 10-30 .... .... .... .... 95-100 100 .... .... .... .... .... .... .... .... .... .... ....  
9. 3/8" Washed 


Gravel 
Pipe Bedding 
ASSHTO #8 


9-03.12(3) 0-1 .... .... .... 0-10 .... 10-30 80-100  .... .... .... .... .... .... .... .... .... .... .... 35 


10. Pit Run Sand Backfill 
Embankment 


9-03.12(5) 0-10 10-60 .... .... 40-100 .... 75-100 100 .... ....  .... .... .... .... .... .... .... .... .... .... 


11. Sand Filler  9-03.9(5) 0-15 .... 15-40 40-75 .... .... 80-100 100 .... .... .... .... .... .... .... .... .... .... .... .... 
13. 2-1/2" Minus 


Crushed Rock 
Shoulder 
Ballast 


9-03.9(2) 0-1 .... .... .... .... .... 0-5 .... .... .... 40-80 .... .... .... 65-100 100 .... .... .... 40 


14. 2-1/2" Crushed 
Rock 


Roadway 
Ballast 


9-03.9(2) 0-9 .... 0-16 .... .... .... 26-44 .... .... .... .... 50-85 .... .... 65-100 100 .... 35 2/3 40 


15. Pit Run Sandy 
Gravel 


Backfill 
Embankment 


9-03.12(5) 0-10 .... .... .... .... .... 19-38 .... .... .... 100 .... .... .... .... .... .... .... .... 30 


17. Bank Run 
Gravel 


Selected 
Backfill 


9-03.10 
9-03.12(2) 


9-03.14 
0-5 .... .... .... .... .... 24-71 .... .... .... .... .... .... .... .... .... 95-100 60 2/3 .... 


21. 1-1/2" Crushed 
Gravel 


 9-03.11 0-3 .... .... .... .... .... 0-24 .... 45-70 85-100 .... .... .... 100 .... .... .... .... .... 30 


22. 5/8" Crushed 
Gravel 


VCP, PVC & 
CMP Pipe 
Bedding 


9-03.11 
9-03.12(3) 0-3 .... .... .... .... .... 0-24 .... 45-100 100 100 .... .... .... .... .... .... .... .... ..... 


23. 1/2" Minus 
Crushed 
Gravel 


Cover Rock 9-03.11 
2-12 .... .... 40-75 .... .... 63-100 .... 100 .... .... .... .... .... .... .... .... .... .... 30 







24. 1/2" Minus 
Crushed 
Gravel 


Chip Rock 9-03.11 
0-3 .... 0-5 0-10 .... 0-20 25-85 90-100 100 .... .... .... .... .... .... .... .... .... .... 30 


26. 3/4" Washed 
Gravel 


Filter Material 9-03.12(4) 0-1 3-12 .... .... 20-50 .... 28-56 .... .... .... 100 .... .... .... .... .... .... .... .... 35 


27 Quarry Run 
Crushed Rock 


Select Fill 9-03.12(7) 0-15 .... 0-50 .... .... .... 20-70 .... .... .... 70-100 .... .... .... 100 .... .... 25 2/3. 35 


28 ¾” Washed 
Gravel 


Drain Rock 
AASHTO 
#67 


9-03.12(6) 
0-1 .... .... .... 0-5 .... 0-10 20-55 .... .... 90-100 100 .... .... .... .... .... .... .... 35 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 


PART 1 - GENERAL 


1.01 SECTION INCLUDES: 


A. Preparation of Sub-grade for new and existing streets, alleys, driveways, parking 
lots, or other public places, upon which surfacing is to be placed. 


B. Preparation of the surfaced Roadbed, either new or existing, upon which the 
Pavement Structure is to be placed. 


1.02 RELATED SECTIONS: 


Section 31 00 00 - Earthwork 


Section 32 11 26.23- Asphalt Plants & Equipment  
Section 32 11 23 - Mineral Aggregates 


Section 32 23 13.16 - Grade Adjustment for Utility Structures 
Section 32 12 16.13 - Asphalt Paving 


PART 2 - PRODUCTS 


2.01 GEO-TEXTILE: 


A. The material shall be a geo-textile consisting only of long chain polymeric fibers or 
yarns formed into a stable network such that the fibers or yarns retain their position 
relative to each other during handling, placement, and design service life.  At least 
95 percent by weight of the material shall be polyolefins or polyesters.  The material 
shall be free from defects or tears. 


B. The geo-textile shall also be free of any treatment or coating which might adversely 
alter its hydraulic or physical properties after installation. 


C. Thread used for sewing shall consist of high strength polypropylene, polyester, or 
polyamide. 


1. Nylon threads will not be allowed. 


2. The thread shall be of contrasting color to that of the geo-textile itself. 
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 Geotextile Property Requirements1 


Geotextile Property Test 
Method2 


Separation 
Woven/Nonwoven 


Soil Stabilization 
Woven/Nonwoven 


AOS ASTM 
D 4751 


0.60 mm max. 
(No. 30 sieve) 


0.43 mm max. (No. 
40 sieve) 


Water Permittivity ASTM 
D 4491 0.02 sec-1 min. 0.10 sec-1 min. 


Grab Tensile Strength, 
min. in machine and 
x-machine direction 


ASTM 
D 4632 


250 lbs. / 160 lbs. 
min. 


315 lbs./200 lbs. 
Min. 


Grab Failure Strain, in 
machine and x-machine 
direction 


ASTM 
D 4632 <50% / /50% <50% / /50% 


Seam Breaking Strength ASTM 
D 46322 


220 lbs. / 140 lbs. 
min. 


270 lbs./180 lbs. 
Min. 


Puncture Resistance ASTM 
D 4833 


80 lbs. / 50 lbs. 
min. 


112 lbs./79 lbs. 
Min. 


Tear Strength, min. in 
machine and x-machine 
direction 


ASTM 
D 4533 


80 lbs. / 50 lbs. 
min. 


112 lbs./79 lbs. 
Min. 


Ultraviolet (UV) 
Radiation stability 


ASTM 
D 4355 


50% strength 
retained min., after 


500 hrs. in 
weatherometer 


50% strength 
retained min., after 


500 hrs. in 
weatherometer 


3. Notes. 
1 All geo-textile properties are minimum average roll values (i.e., the 


test result for any sampled roll in a lot shall meet or exceed the 
values shown in the table). 


2


PART 3 - EXECUTION 


 The test procedures used are essentially in conformance with the 
most recently approved ASTM geo-textile test procedures, except for 
geo-textile sampling and specimen conditioning, which are in 
accordance with WSDOT Test Methods 914 and 915, respectively. 


3.01 SUB-GRADE FOR SURFACING: 


A. Remove from the Roadbed, immediately before placing surfacing Materials, all 
brush, weeds, vegetation, grass and other debris. 


B. Dispose of all debris.  


C. Drain water from all low spots or ruts. 


D. Shape the entire Sub-grade to a uniform surface running reasonably true to the line, 
grade, and cross-section staked by the Engineer. 


E. If necessary, the Contractor shall process the Sub-grade in cut areas to remove 
materials too coarse for mechanical trimming and recompaction. 
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F. Compact the Sub-grade to a depth of 6 inches. 


1. Compaction shall achieve 95 percent of maximum density determined by 
tests described in “Compaction Control Tests” Article of this Section. 


2. All portions of the surface on the Sub-grade which are inaccessible to large 
compactor units shall be thoroughly compacted with smaller compactor 
units or mechanical tampers. 


G. Remove excess Material that does not drift to low spots during blading and shaping.  
The Contractor shall dispose of this excess by placing it where the Sub-grade lacks 
Material or by wasting it.  


H. Add Materials where the Sub-grade needs more to bring it up to grade.  The 
Contractor shall water and compact these added Materials as needed to produce a 
true finished Sub-grade. 


I. Underground work in the area of the Sub-grade shall be completed and properly 
backfilled and compacted before Sub-grade work is started.  This shall include the 
Work and work performed by the Owner or others. 


J. If the underlying Sub-grade is soft, spongy, or yielding and does not permit proper 
compaction, the Contractor shall stabilize the Sub-grade per “Sub-grade 
Stabilization” Article of this Section. 


K. Where normal crown sections are being constructed, stakes will be set at convenient 
offsets at intervals not to exceed 50 feet and at closer intervals where necessary, 
such as at street and alley intersections.  It shall be the responsibility of the 
Contractor to set centerline grades which may be needed except in cases where the 
street grades are warped or otherwise do not conform to the typical section, in 
which case the Engineer will set the stakes. 


L. The full width of the Roadway shall be kept well sprinkled with water before and 
during process of rolling the Sub-grade. 


M. Grade and line, throughout the stages of constructing the Sub-grade, shall be 
secured from the reference stakes.  The Sub-grade shall be maintained in the 
finished condition until the first course of surfacing is placed upon it. 


N. If the Contract requires a trimming machine, it shall: 


1. Maintain the grade and transverse slopes automatically through sensors that 
respond to reference lines on both edges of each Roadway. 


2. Create a smooth, uniform surface free from chatter and ripples. 


3. Shall be subject to the Engineer’s approval. 


3.02 SUB-GRADE FOR PAVEMENT: 


A. When Drawings call for concrete pavement to be placed directly on the Sub-grade, 
the Contractor shall prepare the Sub-grade as outlined in “Sub-grade for Surfacing” 
Article of this Section.  This work shall include: 
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1. Removal of Sub-grade for increased thickness of pavement, for pavement 
headers, and for increased thickness at pavement edges.  This may be done 
just before the concrete is placed. 


2. When the pavement is to be constructed over an old Roadbed composed of 
gravel and macadam, the old gravel or macadam shall be scarified and the 
Material shall be uniformly spread and thoroughly compacted. 


3. Compaction of Sub-grade shall extend to at least 1 foot beyond the 
pavement edge or to a width that accommodates the paving machine without 
visible distortion of the Sub-grade. 


4. Thoroughly wetting the Sub-grade with water from 12 to 48 hours before the 
concrete is to be placed and maintaining this wet condition until the concrete 
is placed.  


5. The Sub-grade shall be compacted both before and after the forms are set. 


3.03 SUB-GRADE STABILIZATION: 


A. When the density of the native earth in a Roadway section is determined by the 
Engineer to be less than that required for the method of compaction specified for the 
earth embankment, or where the nature or condition of the earth below the 
designated Sub-grade is such that it may impair the stability of the Sub-grade, the 
Contractor shall stabilize the Sub-grade by the method selected by the Engineer 
from among the following: 


1. Method A: 


a. Thoroughly loosen the earth to a depth of 6 inches by scarifying, 
aerating or watering as applicable, and compact to the required 
density. 


2. Method B: 


a. Excavate below grade to the limits and depth designated by the 
Engineer and by whose direction the excavated Material shall be 
temporarily stockpiled for use as backfill, placed in adjacent 
embankments, or, if unsuitable, wasted and replaced with selected 
Material or other designated backfill Material. 


b. If deemed necessary by the Engineer, the earth at the bottom of the 
excavation shall be loosened to a depth of 6 inches by scarifying, 
aerating or watering, as applicable, and compacted to the required 
density. 


c. The excavated area shall then be backfilled with the previously 
excavated and stockpiled, or selected, Material or with such other 
Mineral Aggregate backfill as may be ordered by the Engineer. 


d. Backfill shall be placed and compacted in successive layers in 
accordance with the compaction method required for embankments 
under the provisions of the Contract. 
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e. Excavation below finish grade as set forth above shall be classified 
the same as the excavation above final grade. 


3. Method C: 


a. Bring the exposed soil surface to the required line, grade and cross 
section.  All protruding objects (rocks, sticks, debris) shall be 
removed and all holes and depressions filled. 


1) The Engineer may require additional depth of excavation and 
shaping the soil to the required line, grade and cross section. 


b. The geo-textile shall be placed as shown on the Drawings and shall 
extend a minimum of 2 feet beyond the placement of the fill 
Material. 


1) The geo-textile sheets shall overlap a minimum of 2 feet and 
shall be placed in a manner such that the preceding roll 
overlaps the following roll in the direction of fill Material 
placement. 


2) If a geo-textile is torn or damaged during construction, the 
damaged area shall be repaired by placing a large enough 
piece of geo-textile to cover the damaged area and meet the 
overlap requirement in a manner acceptable to the Engineer. 


3) Wrinkles, folds or creases shall be kept to a minimum. 


4) The Engineer will approve the geo-textile installation before 
it is covered with fill. 


c. Fill Material shall be placed first on the top layer of geo-textile to 
prevent Material from entering between and separating the 
overlapping geo-textile layers. 


d. Construction vehicles shall be limited in size and weight such that 
the rutting depth in the initial lift of fill above the geo-textile is not 
greater than 2 inches. 


e. Compaction of the overlying fill shall be done in the static or 
non-vibratory mode. 


B. There are other alternate methods of Sub-grade stabilization which include the 
addition of lime or Portland cement mixed into Sub-grade material.  The Contractor 
may propose an alternate method by submitting the alternate method to the Engineer 
for approval at least 3 Working Days in advance. 


3.04 MAINTENANCE AND PROTECTION OF SUB-GRADE: 


A. Once prepared, the Sub-grade for surfacing shall be maintained in a finished 
condition until the first course of crushed rock base or the finish pavement surface is 
ready to be placed. 


1. The Contractor shall maintain the Sub-grade by blading and compacting as 
frequently as may be necessary. 







Project Name 
5/03/10 


SECTION 32 11 26   PAGE 6 
SUB-GRADE PREPARATION FOR ASPHALT PAVING 


2. All cuts, ruts, and breaks in the surface of the Sub-grade shall be repaired in 
a manner acceptable to the Engineer prior to placing surfacing, treated base, 
or paving Materials. 


B. The Contractor shall take steps necessary to protect the prepared Sub-grade from 
inclement weather, the Contractor’s operations, and public traffic prior to the 
placement of crushed surfacing, gravel base, pavement, etc. 


1. These steps shall include, but are not limited to, the use of plastic sheeting to 
protect the Sub-grade from inclement weather, planking to protect the Sub-
grade from the Contractor’s Equipment, and the placing of paving Materials 
or base Materials from an adjacent lane in lieu of operating Equipment over 
the prepared Sub-grade. 


C. Hauling over the finished Sub-grade shall be limited to that which is essential for 
construction purposes.  Equipment used for transporting Materials over the prepared 
Sub-grade shall be equipped with pneumatic tires. 


1. Equipment used for hauling over the prepared Sub-grade which, in the 
opinion of the Engineer, causes undue damage to the Sub-grade or to the 
underlying Materials shall be removed from the Work upon request of the 
Engineer. 


2. If approved by the Engineer, the Contractor may plank the Sub-grade before 
hauling Materials or operating Equipment over it.  


D. During extended periods of seasonal inclement weather in which the Engineer 
deems it impractical or infeasible to protect the prepared Sub-grade with plastic 
sheeting or planking and where the Contractor is required to operate Equipment 
over the prepared Sub-grade in order to construct a crushed surfacing base course, 
treated base, or finished pavement, the Engineer may order the use of a ballast 
Material to stabilize and protect the Sub-grade prior to paving. 


1. Stabilization shall be by Method B of “Sub-grade Stabilization” Article of 
this Section except the Roadway ballast shall be either Mineral Aggregate 
Type 2 or Type 14, whichever is designated by the Engineer. 


2. Roadway ballast shall be used for Sub-grade stabilization only when 
designated by the Engineer.  


3.05 COMPACTION CONTROL TESTS: 


A. In-place density will be determined by one or more of the following methods: 


1. ASTM D 1556, Test for Density of Soil In-place by the sand cone method.  


2. ASTM D 2167, Test for Density of Soil In-place by the rubber balloon 
method. 


3. ASTM D 2922, Test for Density of Soil In-place by the nuclear method. 


B. Laboratory densities may be determined by one of the following methods: 


1. ASTM D 698, Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures. 
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2. ASTM D 4253, Maximum Index Density of Soils using a Vibratory Table. 


a. ASTM D 698 will be used for computing the maximum density of all 
fill soils except for those granular soils yielding, in the opinion of the 
Engineer, an unsatisfactory moisture-density curve.  In that case the 
maximum density will be determined by the method specified in 
ASTM D 4253. 


C. The Contractor shall excavate pits for density sampling at locations designated by 
the Engineer.  Density sampling will be performed by Owner forces. 


 


 


END OF SECTION 





		PART 1 - GENERAL

		1.01 Section Includes:

		A. Preparation of Sub-grade for new and existing streets, alleys, driveways, parking lots, or other public places, upon which surfacing is to be placed.

		B. Preparation of the surfaced Roadbed, either new or existing, upon which the Pavement Structure is to be placed.



		1.02 Related Sections:

		0TSection 31 00 00 - Earthwork

		0TSection 32 11 23 - Mineral Aggregates

		Section 32 11 26.23- Asphalt Plants & Equipment

		0TSection 32 12 16.13 - Asphalt Paving

		Section 32 23 13.16 - Grade Adjustment for Utility Structures





		PART 2 - PRODUCTS

		2.01 Geo-textile:

		A. The material shall be a geo-textile consisting only of long chain polymeric fibers or yarns formed into a stable network such that the fibers or yarns retain their position relative to each other during handling, placement, and design service life....

		B. The geo-textile shall also be free of any treatment or coating which might adversely alter its hydraulic or physical properties after installation.

		C. Thread used for sewing shall consist of high strength polypropylene, polyester, or polyamide.

		1. Nylon threads will not be allowed.

		2. The thread shall be of contrasting color to that of the geo-textile itself.

		3. Notes.

		P1 PAll geo-textile properties are minimum average roll values (i.e., the test result for any sampled roll in a lot shall meet or exceed the values shown in the table).

		P2P The test procedures used are essentially in conformance with the most recently approved ASTM geo-textile test procedures, except for geo-textile sampling and specimen conditioning, which are in accordance with WSDOT Test Methods 914 and 915, respe...









		PART 3 - EXECUTION

		3.01 sub-grade for surfacing:

		A. Remove from the Roadbed, immediately before placing surfacing Materials, all brush, weeds, vegetation, grass and other debris.

		B. Dispose of all debris.

		C. Drain water from all low spots or ruts.

		D. Shape the entire Sub-grade to a uniform surface running reasonably true to the line, grade, and cross-section staked by the Engineer.

		E. If necessary, the Contractor shall process the Sub-grade in cut areas to remove materials too coarse for mechanical trimming and recompaction.

		F. Compact the Sub-grade to a depth of 6 inches.

		1. Compaction shall achieve 95 percent of maximum density determined by tests described in “Compaction Control Tests” Article of this Section.

		2. All portions of the surface on the Sub-grade which are inaccessible to large compactor units shall be thoroughly compacted with smaller compactor units or mechanical tampers.



		G. Remove excess Material that does not drift to low spots during blading and shaping.  The Contractor shall dispose of this excess by placing it where the Sub-grade lacks Material or by wasting it.

		H. Add Materials where the Sub-grade needs more to bring it up to grade.  The Contractor shall water and compact these added Materials as needed to produce a true finished Sub-grade.

		I. Underground work in the area of the Sub-grade shall be completed and properly backfilled and compacted before Sub-grade work is started.  This shall include the Work and work performed by the Owner or others.

		J. If the underlying Sub-grade is soft, spongy, or yielding and does not permit proper compaction, the Contractor shall stabilize the Sub-grade per “Sub-grade Stabilization” Article of this Section.

		K. Where normal crown sections are being constructed, stakes will be set at convenient offsets at intervals not to exceed 50 feet and at closer intervals where necessary, such as at street and alley intersections.  It shall be the responsibility of th...

		L. The full width of the Roadway shall be kept well sprinkled with water before and during process of rolling the Sub-grade.

		M. Grade and line, throughout the stages of constructing the Sub-grade, shall be secured from the reference stakes.  The Sub-grade shall be maintained in the finished condition until the first course of surfacing is placed upon it.

		N. If the Contract requires a trimming machine, it shall:

		1. Maintain the grade and transverse slopes automatically through sensors that respond to reference lines on both edges of each Roadway.

		2. Create a smooth, uniform surface free from chatter and ripples.

		3. Shall be subject to the Engineer’s approval.





		3.02 Sub-grade For Pavement:

		A. When Drawings call for concrete pavement to be placed directly on the Sub-grade, the Contractor shall prepare the Sub-grade as outlined in “Sub-grade for Surfacing” Article of this Section.  This work shall include:

		1. Removal of Sub-grade for increased thickness of pavement, for pavement headers, and for increased thickness at pavement edges.  This may be done just before the concrete is placed.

		2. When the pavement is to be constructed over an old Roadbed composed of gravel and macadam, the old gravel or macadam shall be scarified and the Material shall be uniformly spread and thoroughly compacted.

		3. Compaction of Sub-grade shall extend to at least 1 foot beyond the pavement edge or to a width that accommodates the paving machine without visible distortion of the Sub-grade.

		4. Thoroughly wetting the Sub-grade with water from 12 to 48 hours before the concrete is to be placed and maintaining this wet condition until the concrete is placed.

		5. The Sub-grade shall be compacted both before and after the forms are set.





		3.03 Sub-grade Stabilization:

		A. When the density of the native earth in a Roadway section is determined by the Engineer to be less than that required for the method of compaction specified for the earth embankment, or where the nature or condition of the earth below the designate...

		1. Method A:

		a. Thoroughly loosen the earth to a depth of 6 inches by scarifying, aerating or watering as applicable, and compact to the required density.



		2. Method B:

		a. Excavate below grade to the limits and depth designated by the Engineer and by whose direction the excavated Material shall be temporarily stockpiled for use as backfill, placed in adjacent embankments, or, if unsuitable, wasted and replaced with s...

		b. If deemed necessary by the Engineer, the earth at the bottom of the excavation shall be loosened to a depth of 6 inches by scarifying, aerating or watering, as applicable, and compacted to the required density.

		c. The excavated area shall then be backfilled with the previously excavated and stockpiled, or selected, Material or with such other Mineral Aggregate backfill as may be ordered by the Engineer.

		d. Backfill shall be placed and compacted in successive layers in accordance with the compaction method required for embankments under the provisions of the Contract.

		e. Excavation below finish grade as set forth above shall be classified the same as the excavation above final grade.



		3. Method C:

		a. Bring the exposed soil surface to the required line, grade and cross section.  All protruding objects (rocks, sticks, debris) shall be removed and all holes and depressions filled.

		b. The geo-textile shall be placed as shown on the Drawings and shall extend a minimum of 2 feet beyond the placement of the fill Material.

		c. Fill Material shall be placed first on the top layer of geo-textile to prevent Material from entering between and separating the overlapping geo-textile layers.

		d. Construction vehicles shall be limited in size and weight such that the rutting depth in the initial lift of fill above the geo-textile is not greater than 2 inches.

		e. Compaction of the overlying fill shall be done in the static or non-vibratory mode.





		B. There are other alternate methods of Sub-grade stabilization which include the addition of lime or Portland cement mixed into Sub-grade material.  The Contractor may propose an alternate method by submitting the alternate method to the Engineer for...



		3.04 Maintenance And Protection Of Sub-grade:

		A. Once prepared, the Sub-grade for surfacing shall be maintained in a finished condition until the first course of crushed rock base or the finish pavement surface is ready to be placed.

		1. The Contractor shall maintain the Sub-grade by blading and compacting as frequently as may be necessary.

		2. All cuts, ruts, and breaks in the surface of the Sub-grade shall be repaired in a manner acceptable to the Engineer prior to placing surfacing, treated base, or paving Materials.



		B. The Contractor shall take steps necessary to protect the prepared Sub-grade from inclement weather, the Contractor’s operations, and public traffic prior to the placement of crushed surfacing, gravel base, pavement, etc.

		1. These steps shall include, but are not limited to, the use of plastic sheeting to protect the Sub-grade from inclement weather, planking to protect the Sub-grade from the Contractor’s Equipment, and the placing of paving Materials or base Materials...



		C. Hauling over the finished Sub-grade shall be limited to that which is essential for construction purposes.  Equipment used for transporting Materials over the prepared Sub-grade shall be equipped with pneumatic tires.

		1. Equipment used for hauling over the prepared Sub-grade which, in the opinion of the Engineer, causes undue damage to the Sub-grade or to the underlying Materials shall be removed from the Work upon request of the Engineer.

		2. If approved by the Engineer, the Contractor may plank the Sub-grade before hauling Materials or operating Equipment over it.



		D. During extended periods of seasonal inclement weather in which the Engineer deems it impractical or infeasible to protect the prepared Sub-grade with plastic sheeting or planking and where the Contractor is required to operate Equipment over the pr...

		1. Stabilization shall be by Method B of “Sub-grade Stabilization” Article of this Section except the Roadway ballast shall be either Mineral Aggregate Type 2 or Type 14, whichever is designated by the Engineer.

		2. Roadway ballast shall be used for Sub-grade stabilization only when designated by the Engineer.





		3.05 Compaction Control Tests:

		A. In-place density will be determined by one or more of the following methods:

		1. ASTM D 1556, Test for Density of Soil In-place by the sand cone method.

		2. ASTM D 2167, Test for Density of Soil In-place by the rubber balloon method.

		3. ASTM D 2922, Test for Density of Soil In-place by the nuclear method.



		B. Laboratory densities may be determined by one of the following methods:

		1. ASTM D 698, Moisture-Density Relations of Soils and Soil-Aggregate Mixtures.

		2. ASTM D 4253, Maximum Index Density of Soils using a Vibratory Table.

		a. ASTM D 698 will be used for computing the maximum density of all fill soils except for those granular soils yielding, in the opinion of the Engineer, an unsatisfactory moisture-density curve.  In that case the maximum density will be determined by ...





		C. The Contractor shall excavate pits for density sampling at locations designated by the Engineer.  Density sampling will be performed by Owner forces.
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PART 1 - GENERAL 
 
1.01 Description:  Furnish materials, labor, transportation, services, and equipment necessary to 


install all Metal Fabrications for the skate park as indicated on the Drawings complete as 
shown and as specified herein.  


 
1.02  Related Sections  
 


Section 03 10 00 - Concrete Formwork (Skate Park)  
Section 03 20 00 - Concrete Reinforcement (Skate Park)  
Section 03 30 00 - Cast-In-Place Concrete (Skate Park)  
Section 03 37 13 - Shotcrete (Skate Park) 


 
1.03  Quality Assurance  
 


A. Qualifications of Fabricators: Experienced in fabrication of miscellaneous metals. 
 


B. Qualifications of Welders: Welding shall be done only by certified welding operators 
currently qualified according to AWS 01.1. 


 
C. Qualifications of Workmen: Provide at least one person who shall be present at all 


times during execution of this portion of the Work, and who shall be thoroughly 
familiar with the type of materials being installed, the referenced standards, the 
requirements of this Work, and who shall direct all work performed under this 
Section. Welds indicated may be made in shop or field with approval. 


 
D. Comply with the applicable reference specifications as specified in the GENERAL 


PROVISIONS and in accordance with applicable laws, codes and regulations 
required by the City of Seattle. At a minimum comply with the current provisions of 
the following Codes and Standards:  


 
E. ASTM - American Society for Testing and Materials:  


 
1. ASTM A36 - Structural Steel.  
2. ASTM A 120 - Steel Pipe and Tubing. 
3. ASTM F2480 - Standard Guide for In-ground Concrete Skate Park. 


 
F. UBC - Uniform Building Code 


 
G. AWS - American Welding Society  


 
1. AWS D1.1 - Structural Welding Code (latest edition)  


 
H. CRSI - Concrete Reinforcing Steel Institute: "Manual of Standard Practice," latest 


edition.  


I. AISC - American Institute of Steel Construction, Inc: "Specifications of 
Architecturally Exposed Structural Steel," latest edition.  
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1.04 Submittals: 
 


A. Product Data:  Submit manufacturer's published literature for specified products and 
accessories as applicable including manufacturer's specifications, performance 
calculations, and physical characteristics. 


 
B. Shop Drawings: 


 
1. Submit shop drawings for all custom fabricated items under this section for 


approval by the Parks Engineer. Indicate profiles, sizes, connection 
attachments, reinforcing, anchorage, size and type of fasteners and 
accessories. Indicate welded connections using standard AWS welding 
symbols. 


2. Verification:  Verify all measurements at the job. Show dimensions, sizes, 
thicknesses, gauges, finishes, joining, attachments, and relationship of work 
to adjoining construction. Where items must fit and coordinate with finished 
surfaces and/or constructed spaces, take measurements at site and not from 
drawings. 


 
C. Samples: 


 
1. Contractor to provide fabricated, onsite sample of metal item(s), complete 


with approved finish, for approval by the Parks Engineer before fabrication 
of total quantities. 


2. Any fabrication of project item(s) by Contractor before Owner review and 
approval is subject to rejection. 


3. Approved sample(s) shall be used as the standard of workmanship and shall 
remain on site until work has been completed and accepted in writing by the 
Parks Engineer. 


4. The Parks Engineer must approve all samples prior to delivery to site. 
5. Attach name, address of manufacturer and/or supplier to each sample. 


 
1.05 Delivery, Storage and Handling: 
 


A. Ship, store, and handle all items so as to protect metal components from damage on 
site. 


 
B. Store in a safe location, out of pedestrian and vehicular traffic and protected from 


weather. 
 


C. Repair or replace any damaged components before installation. 
 


D. Where items must be incorporated or built into adjacent work, deliver to trade 
responsible for such work in sufficient time that progress of work is not delayed. Be 
responsible for proper location of such items. 
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PART 2 - PRODUCTS 
 
2.01  Materials: 
 


A. 2" ROUND STEEL PIPE COPING:  HSS 2.375 X 0.154, ASTM A-500 GRADE B, 
(FY=46 KSI). 


 
B. 2-1/2" ROUND STEEL PIPE COPING: HSS 2.875 X 0.203, ASTM A-500 GRADE 


B, (FY=46 KSI). 
 


C. 3" ROUND STEEL PIPE COPING: HSS 3.500 X 0.216, ASTM A-500 GRADE B, 
(FY=46 KSI). 


 
D. 3-1/2" ROUND STEEL PIPE COPING: HSS 4.000 X 0.226, ASTM A-500 GRADE 


B, (FY=46 KSI). 
 


E. 2" X 2" SQUARE STEEL TUBING: HSS 2.000 X 2.000 X 0.1875, ASTM A-500 
GRADE B, (FY=46 KSI). 


 
F. 3" X 3" SQUARE STEEL TUBING: HSS 3.000 X 3.000 X 0.1875, ASTM A-500 


GRADE B, (FY=46 KSI). 
 


G. 4" X 4" SQUARE STEEL TUBING: HSS 4.000 X 4.000 X 0.1875, ASTM A-500 
GRADE B, (FY=46 KSI).  


 
H. 2" X 3" RECTANGULAR STEEL TUBING: HSS 2.000 X 3.000 X 0.1875, ASTM 


A-500 GRADE B, (FY=46 KSI). 
 


I. 2" X 6" RECTANGULAR STEEL TUBING: HSS 2.000 X 6.000 X 0.1875, ASTM 
A-500 GRADE B, (FY=46 KSI). 


 
J. 2" X 8" RECTANGULAR STEEL TUBING: HSS 2.000 X 8.000 X 0.1875, ASTM 


A-500 GRADE B, (FY=46 KSI).  
 


K. 2-1/2" X 4" RECTANGULAR STEEL TUBING: HSS 2.500 X 4.000 X 0.1875, 
ASTM A- 500 GRADE B, (FY=46 KSI). 


 
L. WELDING RODS: E-70 series low hydrogen unless otherwise noted on drawings. 


 
2.2 Grout: 
 


A. Non-shrinking Master Builder'S "Embedco", Conrad Sovig's "Metel-Mxs, 
Sonneborn's "Ferrolith G Redi-Mixed Grout", or approved equal. 


 
2.3 Other Materials: 
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A. All other materials, not specifically described but required for a complete and proper 
installation of miscellaneous metals, shall be new, first quality of their respective 
kinds and subject to the approval of the Engineer. 


 
 
PART 3 - EXECUTION  
 
3.01  Existing Conditions: 
 


A. Prior to commencing any work of this Section, carefully inspect the installed work of 
all other trades and verify that all such work is complete to the point where this 
installation may properly commence. 


 
B.  Notify the Engineer if conditions are unacceptable to begin work. 


 
C. Do not proceed with the work until all unsatisfactory conditions have been corrected. 


 
3.02 Coordination: 
 


A. General:  Carefully coordinate with all other trades to insure proper and adequate 
interface of the work of other trades with the Work of this Section. 


 
B. Templates and Built-ins: 


 
1. Furnish all anchors, fastenings, sleeves, setting templates and layouts 


affecting or installed in the work of other trades in sufficient time that 
progress of work is not delayed.  


 
C. Delivery: 


 
1. Insure timely delivery of all metal fabrications where items must be 


incorporated or built into adjacent work. 
2. Be responsible for to field verify the proper location all metal fabrications 


prior to final installation in sufficient time that progress of work is not 
delayed. 


 
3.03 Installation: 
 


A. Workmanship: 
 


1. Employ only workmen specifically skilled in such work. 
2. Install metal fabrications in strict accordance with the Drawings, the 


approved Shop Drawings, and all applicable codes, regulations and standards. 
3. Obtain Owner's Representative review prior to site cutting or making 


adjustments which are not parts of the scheduled work. 
4. Set all work plumb, true, rigid, and neatly trimmed out. 
5. Miter corners and angles of exposed molding and frames unless otherwise 


noted. 
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6. Fit exposed connections accurately together to form tight hairline joints.  
7. Align all metal fabrications as shown on the Drawings, and where vertical or 


horizontal members are shown. Align them straight, plumb and level within 
tolerance. 


8. Make provisions for erection stresses by temporary bracing. Keep work in 
alignment. 


9. Replace all work damaged in course of installation.  Perform field welding in 
accordance with AWS 01.1. 


10. After installation, grind smooth and touch-up field welds. 
 
3.04 Fabrication: 
 


A. The Contractor shall shop assemble all work in the largest practicable dimensions, 
making members true to length so assembling may be done without fillers. 


 
B. Provide all surfaces free of file marks, dents, hammer marks, wire edges or any 


unsightly surface defects.  
 


C. Roll all steel pipe coping to conform with top radius curve of each bowl and/or ledge 
as shown on drawings. Refer to drawings for relational tolerance to concrete surface 
and other steel.  


 
D. For all attachments and reinforcements do all cutting, shearing, drilling, punching, 


threading, tapping, etc., required for site metalwork or for attachment of adjacent 
work. If applicable, drill or punch holes; do not use cutting torch. 


 
E. Make all permanent connections in ferrous metal surfaces using welds where at all 


possible; do not use bolts or screws. 
 
3.05 Welding  
 


A. Preparation:  Remove all rust, paint, scale and other foreign matter.  Wire brush all 
flame-cut edges. Clamp members as required and alternate welds, all as necessary to 
prevent warping or misalignment.  


 
B. Exposed Welds:  Uniformly grind smooth (no tolerance) all welds normally exposed 


to view and feel in the finished work.  
 


C. Faulty and Defective Welding: Chip out and replace all welding showing cracks, slag 
inclusion, lack of fusion, bad undercut or other defects ascertained by visual or other 
means of inspection.  Replace and re-weld at no cost to Owner. 


 
F. Field Welding: 


 
1. Procedure: Comply with AWS code of manual shielded metal-arc welding, 


appearance and quality of welds made, and methods used in correcting 
welding work.  
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2. Protection: Protect all adjacent surfaces from damage due to weld sparks, 
spatter, or tramp metal.  


 
3.06 Surface treatment & protective coatings: 
 


A. Cleaning: 
 


1. Thoroughly clean all mill scale, rust, dirt, grease and other foreign matter 
from ferrous metal prior to any galvanizing, or painting.  


 
2. Conditions which are too severe to be removed by hand cleaning, shall be 


cleaned using appropriate methods for solvent cleaning, power tool cleaning 
and brush-off blast cleaning.  


 
B. Exterior Ferrous Metal: 


 
1. Grind smooth all welds, burrs, and rough surfaces. Clean all coping from 


grease.  
2. Shop coat iron metal items; using anti-rust primer (red color).  
3. All welds to be painted with primer after appropriate connections and 


grinding has taken place. Touch-up all scratched primer prior to shotcrete 
application.  


 
3.07 Clean-up: 
 


A. Keep all areas of work clean, neat and orderly at all times. Keep paved areas clean 
during installation.  


 
B. Clean up and remove all debris from the entire work area prior to final acceptance by 


of the Engineer.  
 


 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Construct all formwork systems to provide only those lines and delineations 


indicated, unless otherwise approved by the Engineer, construct formwork to allow erection 
in proper sequence and to permit removal without damage to the finished concrete surfaces.  
Construct all formwork to the shapes, lines and dimensions of concrete members with 
specified tolerances. 


 
1.02 Regulations:  Conform to requirements of the IBC and the Seattle Building Code as it 


pertains to structural cast-in-place concrete, except as supplemented and modified herein. 
 
1.03 Reference Standards:  Conform to requirements of the following Reference Standards as the 


Engineer judges them applicable and as modified and supplemented herein. 
 


A. ACI Specifications for Structural Concrete for Buildings, ACI 301. 
 


B. ACI Recommended Practice for Concrete Formwork, ACI 347. 
 
1.04 Related Sections: 
 


Section 32 13 13 - Concrete Paving 
Section 03 20 00 - Concrete Reinforcement 
Section 03 30 00 - Cast in Place Concrete 
Section 03 35 00 - Concrete Finishing 


 
1.05 Quality Assurance: 
 


A. Special Inspection:  Notify the Engineer at least 48 hours before inspection of forms 
will be required. 


 
B. Inspection by Other Trades:  Where items, such as anchors, fastenings, conduit, 


piping and other items are supplied by other trades and specified elsewhere in these 
specifications, in the forms, obtain approval of their placement prior to placing any 
concrete. 


 
1.06 Handling: 
 


A. Protection of Forms:  Design, construct, and erect all forms for reuse; withdraw 
projecting nails or other objects from contact surfaces before reusing; clean and 
completely recondition all forms prior to reuse; repair any damage to forming 
surfacing cause during previous usage.  Obtain approval for each reuse; formwork 
with patches or repairs affecting appearance of the concrete surfaces will not be 
permitted. 
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B. In order that reused forms will not contain patches resulting from alterations, reuse 
forms on identical sections only; reuse no forms showing excessive surface wear or 
other imperfections impairing quality of finish of concrete surface. 


 
C. Precautions:  Contractor is responsible for the strength and suitability of the 


formwork. 
 
 
PART 2 - PRODUCTS 
 
2.01 Forms:  For Footings and Concrete Slabs:  Fabricate forms of MDO plywood, metal or 


plastic as judged best suited for shapes.  Construct with a minimum of joints, sufficiently 
tight to prevent leakage. 


 
2.02 Inserts/Sleeves:  As required by Manufacturer's specifications. 
 
2.03 Form Release Agents:  Release agent with non-staining and non-interference characteristic 


with bonding capabilities of paints, plasters, adhesives, other surface coatings or materials.  
Contractor shall guarantee proper bonding of such subsequent coatings or materials applied 
over concrete. 


 
 
PART 3 - EXECUTION 
 
3.01 Design and Construction: 
 


A. Erect forms to conform accurately to the shapes, dimensions, locations and profiles 
indicated; fit joints between adjacent assembled panels and components tightly and 
seal with gasket material.  Inspect all contact surfaces prior to concrete placement; 
verify that surfaces are clean, smooth, and free from foreign matter or imperfections 
affecting appearance of finished concrete. 


 
B. Camber:  Design and erect formwork for anticipated deflection due to weight and 


pressure of fresh concrete.  Provide positive means for adjustment of shores and 
struts to take up settlement during placement. 


 
3.02 Form Treatments:  Before erection of forming, plug and seal all cracks, holes, slits, gaps and 


other "telegraphing" imperfections in contact surfaces.  Apply bond-breaking coating in 
amounts that will leave surfaces in proper condition to receive subsequent material 
application.  Contractor shall be responsible for being certain that bond release coatings are 
applied only in amounts that will leave surfaces in proper condition to receive subsequent 
material application. 


 
3.03 Form Removal: 
 


A. Formwork designed for easy removal without damaging or marring finished surfaces 
of the concrete.  Prying against face of concrete will not be permitted; where 
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mechanical means are necessary to release forms, use wood wedges only and then 
only if approved by the Engineer. 


 
B. Removal Strength:  Formwork for footings shall remain in place until concrete has 


hardened sufficiently to resist damage from the removal operations.  Determine 
concrete removal strength based on test cylinders, field cured under the most 
unfavorable conditions prevailing for any portion of the work represented, or as 
approved by the Engineer. 


 
 
 


END OF SECTION 
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PART 1 – GENERAL 


1.01 SUMMARY: 


A. Extent of Work:  The extent and location of the standpipes Work is indicated on the 
Drawings.  The Work includes design detailing and construction of marina fire 
protection system and dry standpipe system, including pipe, fittings, valves, 
appurtenances, and fire extinguishers. 


1.02 Related Documents:  The provisions and intent of the Contract, including the General 
Conditions, Supplementary Conditions, and General Requirements, apply to this Work as if 
specified in this section. 


A. Related Work Specified Elsewhere: 


Section 22 11 16 - Marina Potable Water Systems 


Section 33 10 00 - Plumbing for Potable Water Systems 


Section 33 11 00 - Water Distribution Systems 


1.03 REFERENCES: 


B. AWWA C906 - Polyethylene (PE) Pressure Pipe and Fittings, 4 inch through 
63-inch, for Water Distribution 


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


D. FM (Factory Mutual System) - Factory Mutual Approval Guide 


E. NFPA 14 (National Fire Protection Association) - Installation of Standpipe and Hose 
Systems 


F. NFPA 303 (National Fire Protection Association) - Fire Protection Standard for 
Marinas and Boatyards 


F. City of Seattle Standard Plans and Specifications for Road, Bridge and Municipal 
Construction (most recent edition). 


1.04 SYSTEM DESCRIPTION: 


G. This Work consists of design and construction of piping, hangers, standpipes, fire 
extinguishers, and appurtenances for a fire protection system based on performance 
criteria. 


H. Perform work in accordance with International Fire Code (IFC) (most recent edition), 
Appendix II-C, Marinas, NFPA 14, Factory Mutual (FM) Approval Guide, and City 
of Seattle requirements.  Provide necessary piping, fittings, fire extinguishers, 
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connections, valves, and other appurtenances for a complete and operable facility.  


I. Install a dry line fire protection system from existing driveway through existing 
bulkhead wall, below access pier, and on floats. Fire protection line shall run as 
shown on the Drawings.  The fire line shall be sized as shown on the Drawings.   


J. Coordinate Work of this section with existing access pier, new gangway, and float 
construction. 


K. Provide flexible hose connections for the fire supply line between the bulkhead wall 
and the float.  The length of flexible hose connection shall be sufficient for piping to 
transition from the fixed structure to the floating structure to accommodate lake level 
fluctuations and other movement of floats without binding.  Flexible hose shall be 
weighted or otherwise restrained to remain below water level at all times. 


L. Fire line shall be mounted external to float system generally as shown on Drawings.  
Provide necessary connections, fittings, valves, hangers, and appurtenances for a 
complete and operable system.  Provide rigid supports at transition points (such as 
fire standpipes), so water line and risers are fully supported. 


M. Locate 2-1/2-inch fire department standpipes as shown on the Drawings.  Locate 
standpipe to minimize damage to standpipe from moored vessels.  Each location on 
any float shall be no more than 75 feet from a standpipe.  Each standpipe riser shall 
supply a single fire hose connection. 


N. Secure fire department standpipe to float.  Support and riser pipe capable of 
withstanding forces and loads anticipated during operation, including a 200-pound 
force applied perpendicular to the riser at the top of the pipe assembly. 


O. Drawings provide schematic layout for piping, services, and fire department 
connection at driveway.  Drawings demonstrate a workable solution for piping layout 
and fire department standpipe locations acceptable to Owner.  Complete design and 
details for fully functioning systems.  Minimize number of joints and fittings.  
Submit modification of schematic layout as a substitution. 


P. Thermal Expansion of Piping System:  Polyethylene has a thermal expansion 
coefficient of 9x10-5 in/in/°F.  Provide expansion joints to allow for thermal 
expansion and contraction of HDPE piping system between rigidly held service 
appurtenances (such as standpipes and hose bibs).  Measures shall provide allowance 
for expansion and contraction of pipe in a 10 degree Fahrenheit temperature without 
movement of rigidly held appurtenances. 


1.05 SUBMITTALS: 


A. Comply with Section 01 33 10 - Submittals. 


B. Shop Drawings:  Indicate supports, components, accessories, and sizes. 
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C. Product Data:  Submit manufacturer’s catalog sheet for equipment, indicating rough-
in size, finish, and accessories. 


D. Field Test Reports:  Indicate compliance with specified performance. 


E. Manufacturer’s Installation Instructions:  Submit with product data. 


F. Manufacturer’s Certificate:  Certify that products meet or exceed specified 
requirements. 


1.06 CLOSEOUT SUBMITTALS: 


A. Comply with Section 01 77 19 - Contract Closeout. 


B. Operation and Maintenance Data:  Submit servicing requirements and test schedule. 


1.07 QUALITY ASSURANCE: 


A. Perform Work in accordance with 2003 International Fire Code (IFC), Appendix II-
C, Marinas, NFPA 14, FM Approval Guide, and City of Seattle requirements. 


B. Maintain one copy of each document on site. 


1.08 QUALIFICATIONS: 


A. Manufacturer:  Company specializing in manufacturing products specified in this 
section with minimum three years’ documented experience. 


B. Installer:  Company specializing in performing Work of this section with minimum 
three years’ documented experience. 


1.09  PRE-INSTALLATION MEETING: 


A. Comply with Section 01 31 19 - Project Meetings. 


B. Convene minimum one week prior to commencing Work of this section. 


1.10 DELIVERY, STORAGE, AND HANDLING: 


A. Deliver and store products in shipping packaging until installation. 


PART 2 – PRODUCTS 


2.01 PIPE AND FITTINGS 


A. High Density Polyethylene: 


1. Use pipe and fittings from single manufacturer throughout. 
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2. Pipe and Fittings 4-Inch Diameter and Larger:  AWWA C906, outside 
diameter based, PE3408 material, Pressure Class 200 psi, DR9. 


3. UL/FM approved. 


4. Markings on Fire Protection Pipe:  Identify permanently by co-extruding four 
equally spaced red stripes into pipe’s outside surface.  Striping material shall 
be same material as pipe material except for color.  Mark with Factory 
Mutual diamond logo. 


5. Fittings and Joints: 


a. Only stainless steel fittings or thermal butt fusion connections will be 
allowed below water level.  All non-stainless steel metal fittings, if 
used, shall be located above the water level. 


b. Thermal Butt Fusion:  ASTM D3261.  Use equipment, procedures, 
and trained technicians approved by pipe and fitting manufacturer.  
External and internal beads shall not be removed.   


c. Flanged:  Fit Class 150 flange adapters with ANSI Class 125 backup 
rings.  Fit Class 200 flanges adapters with ANSI Class 150 backup 
rings.  Backup ring bore chamfered to provide clearance for flange 
adapter radius.  Connections shall be made using Type 316 stainless 
steel with Grade 8 stainless steel bolts. 


d. Transition:  HDPE/MPT Fused HDPE to 316 stainless steel pipe with 
iron pipe thread (IPT).  Poly-Cam Series 710. 


e. Header Fitting:  Fused HDPE mainline pipe to Type 316 stainless 
steel NPT Female tee with IPT.  Poly-Cam Series 412. 


B. Steel Pipe (4-inch diameter and smaller): 


1. ASTM A53, Hot-Dipped Galvanized inside and out.  


2. Above water level fittings:  Malleable iron, banded, threaded type.  Pressure 
rating 150 psi.  Dimensions per ANSI B16.3.  Threading per ANSI B2.1.  
Material per ASTM A47M, Grade 32510.  Galvanized inside and out. 


C. Ductile Iron Pipe: 


1. Ductile Iron Pipe:  Centrifugal cast in 18-foot nominal lengths conforming to 
AWWA C151; bituminous exterior coating conforming to AWWA C 151; 
Standard Thickness Class 52.  


2. Non-restrained Joints:  Rubber gasket, push-on type or mechanical joint (MJ) 
conforming to AWWA C111. 
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3. Flange Joints:  Conform to ANSI B16.1, Class 125 drilling pattern, gasket 
neoprene or chlorinated butyl.  


4. Pipe Fittings:  Shall be Ductile Iron short body, conforming to AWWA C153. 
 Mechanical joint pressure rating 350 psi; flange joint pressure rating 250 psi. 


5. Flanged Fittings:  Conform to ANSI B16.1, Class 125 drilling pattern, gasket 
neoprene or chlorinated butyl.   


2.02 GASKETS: 


A. Gaskets:  Section 22 11 16. 


2.03 FLEXIBLE HOSE: 


A. Suitable for use in marine environment and exposed to sunlight and atmosphere and 
shall be Ozone and UV resistant. 


B. Suitable for transporting fire water per AWWA, NSF, FDA, or USDA. 


C. Shall be resistant to kinking or pinching over full range of operation, have integral 
helical steel wire reinforcement, swaged hose ends and have a listed bending radius 
suitable to operate with design layout. 


D. Pressure rating:  250 psi operating pressure with factor of safety 2 minimum for pipe, 
fittings, and connections. 


E. Operating life:  Shall be 25 year minimum. 


F. Length as required to accommodate movement. 


G. Fitting:  Flanges - Type 316 Stainless Steel, pressure rating ANSI Class 150-pound. 


H. Hose Grip (Stress Relief):  Stainless Steel Woven Wire (type designed to tighten 
under weight of flexible hose and distribute stress over minimum 2-foot-length of 
hose). 


I. Approved Products: 


1. Titan, SW 355 


2. Resistoflex, Type TMH 


3. Or approved equal. 


2.04 DRAIN VALVE: 


A. Refer to Section 22 11 16. 
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2.05 HANGERS: 


A. Refer to Section 22 11 16. 


2.06 FIRE EXTINGUISHERS: 


A. Refer to Section 35 51 13. 


2.07 VALVES: 


A. Products shall comply with NFPA 14, FM Approval Guide, and City of Seattle 
Requirements. 


2.08 FIRE DEPARTMENT CONNECTION (FDC): 


A. Fire Department Connection:  Per City of Seattle Standards. 


PART 3 – EXECUTION 


3.01 EXAMINATION: 


A. Verify site conditions. 


B. Verify location of point of connection. 


C. Verify dock construction is complete and floats are secured. 


D. Verify location of domestic water services. 


E. Verify spacing between valves, fire hose services, and angle points. 


F. Verify ramp location and extent of travel due to lake level fluctuation and other 
movements. 


3.02 PREPARATION: 


A. Protect adjacent docks, boats, and improvements from damage. 


B. Maintain access to existing docks at all times. 


3.03 INSTALLATION: 


A. General: 


1. The systems shall be complete in all regards and include, but not be limited 
to, required pipe, fittings, valves, pipe hangers, and appurtenances as 
necessary for a complete and operable facility. 


2. Inspect pipe for defects before it is placed.  Clean pipe, fittings, and valves of 
dirt and foreign material as they are placed.  Plug open ends of pipe and 
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fittings with temporary watertight plug whenever Work is stopped or when 
water threatens to enter pipe.  Keep water from entering pipe. 


3. There may be conflicts with existing utilities at certain locations.  Locate 
these utilities to prevent damage and adjust pipe alignment to eliminate 
conflicts.  The Contractor shall be responsible for damages to existing 
utilities and shall repair damage caused by its activities at Contractor’s 
expense. 


4. Perform Work in accordance with NFPA 14, FM Approval Guide, and City 
of Seattle requirements. 


B. Installation of Pipe and Fittings:   


1. Comply with Section 22 11 16 for pipe assembly. 


2. Install pipe on outside of float as shown on Drawings. 


3. Submerge pipe main minimum 6 inches below water.  


4. Align pipe to minimize amount of pipe extending beyond edge of float. 


5. Secure pipe in place at interval to prevent sagging, support weight of pipe full 
of water (assuming unsubmerged condition), and to resist buoyancy forces 
(assuming pipe is empty and submerged). 


C. Installation of Pipe on Hangers:  Per Section 22 11 16. 


D. Connecting Pipe of Different Material:  Per Section 22 11 16. 


E. Fire Protection Service: 


1. Locate fire department standpipes as shown on Drawings. 


2. Secure pipe riser to float structure to prevent movement and damage.  


F. Drain Valve:  Per Section 22 11 16. 


G. Flexible Hose Connections:  Per Section 22 11 16. 


H. Extinguisher Cabinet: 


1. Locate cabinets where shown on Drawings, with extinguisher in cabinet. 


2. Install plumb and level. 


3. Secure base to float. 


4. Comply with manufacturer’s recommendations. 
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3.04 FIELD QUALITY CONTROL: 


A. Comply with Section 01 45 00 - Contractor’s Quality Control. 


B. Comply with City of Seattle Requirements. 


C. Test the system in accordance with NFPA 14. 


D. Test shall be witnessed by Owner and City of Seattle Fire Marshal. 


3.05 CLEANING: 


A. Clean the system of all debris and excess pipe material. 


B. Flush the system per Fire Marshall Requirements. 


END OF SECTION 
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		PART 2 – PRODUCTS

		2.01 PIPE AND FITTINGS

		A. High Density Polyethylene:

		B. Steel Pipe (4-inch diameter and smaller):

		C. Ductile Iron Pipe:

		1. Ductile Iron Pipe:  Centrifugal cast in 18-foot nominal lengths conforming to AWWA C151; bituminous exterior coating conforming to AWWA C 151; Standard Thickness Class 52. 

		2. Non-restrained Joints:  Rubber gasket, push-on type or mechanical joint (MJ) conforming to AWWA C111.

		3. Flange Joints:  Conform to ANSI B16.1, Class 125 drilling pattern, gasket neoprene or chlorinated butyl. 

		4. Pipe Fittings:  Shall be Ductile Iron short body, conforming to AWWA C153.  Mechanical joint pressure rating 350 psi; flange joint pressure rating 250 psi.

		5. Flanged Fittings:  Conform to ANSI B16.1, Class 125 drilling pattern, gasket neoprene or chlorinated butyl.  



		2.02 GASKETS:

		A. Gaskets:  Section 22 11 16.



		2.03 FLEXIBLE HOSE:

		A. Suitable for use in marine environment and exposed to sunlight and atmosphere and shall be Ozone and UV resistant.

		B. Suitable for transporting fire water per AWWA, NSF, FDA, or USDA.

		C. Shall be resistant to kinking or pinching over full range of operation, have integral helical steel wire reinforcement, swaged hose ends and have a listed bending radius suitable to operate with design layout.

		D. Pressure rating:  250 psi operating pressure with factor of safety 2 minimum for pipe, fittings, and connections.

		E. Operating life:  Shall be 25 year minimum.

		F. Length as required to accommodate movement.

		G. Fitting:  Flanges - Type 316 Stainless Steel, pressure rating ANSI Class 150-pound.

		H. Hose Grip (Stress Relief):  Stainless Steel Woven Wire (type designed to tighten under weight of flexible hose and distribute stress over minimum 2footlength of hose).

		I. Approved Products:



		2.04 DRAIN VALVE:

		A. Refer to Section 22 11 16.



		2.05 HANGERS:

		A. Refer to Section 22 11 16.



		2.06 FIRE EXTINGUISHERS:

		A. Refer to Section 35 51 13.



		2.07 VALVES:

		A. Products shall comply with NFPA 14, FM Approval Guide, and City of Seattle Requirements.



		2.08 FIRE DEPARTMENT CONNECTION (FDC):

		A. Fire Department Connection:  Per City of Seattle Standards.







		PART 3 – EXECUTION

		3.01 EXAMINATION:

		A. Verify site conditions.

		B. Verify location of point of connection.

		C. Verify dock construction is complete and floats are secured.

		D. Verify location of domestic water services.

		E. Verify spacing between valves, fire hose services, and angle points.

		F. Verify ramp location and extent of travel due to lake level fluctuation and other movements.

		3.02 PREPARATION:

		A. Protect adjacent docks, boats, and improvements from damage.

		B. Maintain access to existing docks at all times.



		3.03 INSTALLATION:

		A. General:

		B. Installation of Pipe and Fittings:  

		C. Installation of Pipe on Hangers:  Per Section 22 11 16.

		D. Connecting Pipe of Different Material:  Per Section 22 11 16.

		E. Fire Protection Service:

		F. Drain Valve:  Per Section 22 11 16.

		G. Flexible Hose Connections:  Per Section 22 11 16.

		H. Extinguisher Cabinet:

		1. Locate cabinets where shown on Drawings, with extinguisher in cabinet.

		2. Install plumb and level.

		3. Secure base to float.

		4. Comply with manufacturer’s recommendations.





		3.04 FIELD QUALITY CONTROL:

		A. Comply with Section 01 45 00 - Contractor’s Quality Control.

		B. Comply with City of Seattle Requirements.

		C. Test the system in accordance with NFPA 14.

		D. Test shall be witnessed by Owner and City of Seattle Fire Marshal.



		3.05 CLEANING:

		A. Clean the system of all debris and excess pipe material.

		B. Flush the system per Fire Marshall Requirements.
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Construct all formwork systems to provide only those lines and delineations 


indicated, unless otherwise approved by the Engineer, construct formwork to allow erection 
in proper sequence and to permit removal without damage to the finished concrete surfaces.  
Construct all formwork to the shapes, lines and dimensions of concrete members with 
specified tolerances. 


 
1.02 Regulations:  Conform to requirements of the IBC and the Seattle Building Code for 


concrete, as supplemented and modified herein. 
 
1.03 Reference Standards:  Conform to requirements of the following Reference Standards as the 


Engineer judges them applicable and as modified and supplemented herein. 
 


A. American Concrete Institute (ACI) Specifications for Structural Concrete for 
Buildings, ACI 301. 


 
B. ACI Recommended Practice for Concrete Formwork, ACI 347. 


 
1.04 Related Sections: 
 


Section 03 20 13 - Concrete Reinforcement for Skate Parks 
Section 03 30 13 - Cast in Place Concrete for Skate Parks 
Section 03 35 13 - Concrete Finishing for Skate Parks 
Section 32 13 13 - Concrete Paving 


 
1.05 Quality Assurance: 
 


A. Special Inspection: Notify the Engineer at least 48 hours before inspection of forms 
will be required. 


 
B. Inspection by Other Trades: Where items, such as anchors, fastenings, conduit, 


piping and other items are supplied by other trades and specified elsewhere in these 
specifications, in the forms, obtain approval of their placement prior to placing any 
concrete. 


 
1.06 Handling: 
 


A. Protection of Forms: Design, construct, and erect all forms for reuse; withdraw 
projecting nails or other objects from contact surfaces before reusing; clean and 
completely recondition all forms prior to reuse; repair any damage to forming 
surfacing cause during previous usage.  Obtain approval for each reuse; formwork 
with patches or repairs affecting appearance of the concrete surfaces will not be 
permitted. 
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B. In order that reused forms will not contain patches resulting from alterations, reuse 


forms on identical sections only; reuse no forms showing excessive surface wear or 
other imperfections impairing quality of finish of concrete surface. 


 
C. Precautions:  Contractor is responsible for the strength and suitability of the 


formwork. 
 
 
PART 2 - PRODUCTS 
 
2.01 Forms:  For Footings and Concrete Slabs:  Fabricate forms of MDO plywood, metal or 


plastic as judged best suited for shapes.  Construct with a minimum of joints, sufficiently 
tight to prevent leakage.  Fabricate templates of either plywood or wafer board.  Fabricate 
curved slab border forms of wafer lap siding. 


 
2.02 Inserts/Sleeves:  As required by Manufacturer's specifications. 
 
2.03 Form Release Agents:  Release agent with non-staining and non-interference characteristic 


with bonding capabilities of paints, plasters, adhesives, other surface coatings or materials.  
Contractor shall guarantee proper bonding of such subsequent coatings or materials applied 
over concrete. 


 
 
PART 3 - EXECUTION 
 
3.01 Design and Construction: 
 


A. Erect forms to conform accurately to the shapes, dimensions, locations and profiles 
indicated; fit joints between adjacent assembled panels and components tightly and 
seal with gasket material.  Inspect all contact surfaces prior to concrete placement; 
verify that surfaces are clean, smooth, and free from foreign matter or imperfections 
affecting appearance of finished concrete. 


 
B. Camber:  Design and erect formwork for anticipated deflection due to weight and 


pressure of fresh concrete.  Provide positive means for adjustment of shores and 
struts to take up settlement during placement. 


 
3.02 Form Treatments:  Before erection of forming, plug and seal all cracks, holes, slits, gaps and 


other "telegraphing" imperfections in contact surfaces. This does not apply to templates or 
top and bottom forms.  Apply bond-breaking coating in amounts that will leave surfaces in 
proper condition to receive subsequent material application.  Contractor shall be responsible 
for being certain that bond release coatings are applied only in amounts that will leave 
surfaces in proper condition to receive subsequent material application. 


 
3.03 Form Removal: 
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A. Formwork designed for easy removal without damaging or marring finished surfaces 
of the concrete.  Prying against face of concrete will not be permitted; where 
mechanical means are necessary to release forms, use wood wedges only and then 
only if approved by the Engineer. 


 
B. Removal Strength: Formwork for footings shall remain in place until concrete has 


hardened sufficiently to resist damage from the removal operations.  Determine 
concrete removal strength based on test cylinders, field cured under the most 
unfavorable conditions prevailing for any portion of the work represented, or as 
approved by the Engineer. 


 
 
 


END OF SECTION 





		PART 1 - GENERAL

		PART 2 - PRODUCTS

		PART 3 - EXECUTION
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PART 1  - GENERAL 


1.1 GENERAL PROVISIONS: 


A. Drawings and general provisions of the Contract, including General Conditions and Division 1, 
Specifications Sections, apply to Work of this section. 


1.2 WORK INCLUDED: 


A. Contractor shall participate in the Commissioning program as outlined in this section. 


1.3 COMMISSIONING PROGRAM CRITERIA: 


A. Intent:  The intent of HV System Commissioning is to assure delivery to the Owner, HV systems 
that are fully functioning in accordance with all specifications and which the Owner’s personnel 
are fully trained and equipped to operate, maintain and troubleshoot. 


B. Commissioning Authority:  The Commissioning Authority shall be a current full member of the 
Building Commissioning Association and function as the Commissioning Authority and 
coordinate the Commissioning Program.  The Commissioning Authority will be retained by the 
owner. 


C. Scope:  For coordination purposes, the entire commissioning scope shall include Division 15 
work performed by the contractor and require contractor participation and support throughout the 
process. 
1. Document HV design intent.  Review sequence of operation with the owner, engineer, 


architect and temperature control sub-contractor for the proper sequence, and setpoint 
control time of day scheduling, set-back temperatures, etc.  Submit final written sequence 
of operation and time of day schedule to the owner and architect for their approval prior 
to finalization of this item. 


2. Verify that equipment and systems have been properly installed in accordance with the 
contract documents and manufacturer’s written installation instructions. 


3. Verify that piping systems have been properly cleaned. 
4. Verify that hydronic systems have been properly flushed, and start-up strainers in pumps 


have been removed. 
5. Verify all strainers in hydronic systems have been cleaned, and are free of debris. 
6. Verify all controls are properly wired and all control devices respond to controllers as 


specified. 
7. Verify all filters are clean, and in their proper place. 
8. Verify that duct systems have been properly cleaned. 
9. Verify that equipment has been placed into operation with manufacturer’s oversight and 


approval and/or in accordance with the manufacturer’s written installation instructions. 
10. Verify that system testing adjusting & balancing has been properly done. 
11. Assemble contract documents and record drawings. 
12. Assemble operation and maintenance instructions and submittal data. 
13. Verify the performance of each piece of equipment and each system. 
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14. Review owner’s training for proper instruction on the maintenance and operation of each 
piece of equipment and each system. 


15. Document warranty start and end dates. 
16. Assemble all records of Code authority inspections and approvals. 
17. Monitor and enforce accessibility of all work vs. maintenance requirements of each piece 


of equipment. 
18. Identify, document and report all deficiencies of the work to the architect vs. contract 


specifications and performance requirements, for tracking and correction through the 
commissioning program. 


PART 2  - PRODUCTS  -  NOT APPLICABLE TO THIS SPECIFICATION 


PART 3  - EXECUTION 


3.1 PREPARATION OF THE COMMISSIONING PROGRAM 


A. The Commissioning Program shall be prepared by the Commissioning Authority. 


B. The Commissioning Program shall be submitted in writing to the Owner and the Architect for 
approval. 


3.2 COMMISSIONING TEAM 


A. The Commissioning Authority shall designate a Commissioning Team consisting of all members 
needed to execute the approved Commissioning Program.  Minimum membership shall include: 
1. Commissioning Authority 
2. Mechanical Trade Representative 
3. Controls and Energy Management Trade Representative 
4. Test, Adjust and Balance Trade Representative 
5. Electrical Trade Representative 
6. Project Consultant (optional) 
7. Project Mechanical Engineer (observing only) 


B. The Contractor’s personnel shall be made available to execute all aspects of the Commissioning 
Program until the Owner accepts final results. 


3.3 RESPONSIBILITIES 


A. Commissioning Authority: 
1. Execute the Commissioning Program, through organization of all meetings, tests, 


demonstrations, training events and performance verifications described in the Contract 
Documents and approved Commissioning Program. 


2. Schedule a pre-commissioning coordination meeting for the purpose of reviewing. 
3. Schedule the HV Maintenance orientation and inspection at the Pre-final/Start-up stage.  


The emphasis on this Maintenance orientation and inspection will be an observation of 
the equipment location with respect to accessibility.  The Maintenance orientation and 
inspection will be attended by the Commissioning Authority, the Mechanical Trade 
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Representative and the Engineer.  Prepare minutes of this meeting, with separate 
summary of the deficiency findings. 


4. Witness the HV piping test and cleaning procedure.  Document the results and 
incorporate the documentation in the O&M Manuals.  Prepare report of this observation, 
with separate summary of deficiency findings. 


5. If ductwork testing and cleaning is specified, witness those tests, document the results 
and incorporate it into the O&M Manuals. 


6. Schedule a meeting with the test, adjust and balance (TAB) Trade Representative prior to 
the start of the test, adjust and balance procedure.  This meeting should be attended by the 
Owner, mechanical Trade Representative, Commissioning Authority, and TAB Trade 
Representative.  The TAB Trade Representative will outline the TAB procedure and get 
concurrence from the Commissioning Authority.  Ensure that the TAB Trade 
Representative has all forms required for the job database and understands their 
importance and use. 


7. Observe the Owner training sessions.  These training sessions are to be attended by the 
Owner, Commissioning Authority, Contractor, Trade Representatives, and equipment 
suppliers as necessary.  Observe Maintenance orientation and inspection with hands on 
training as a part of the training program. 


8. Upon receipt of notification from the Contractor that the system has been started, that all 
air, water and control systems have been started, tested, adjusted and balanced, and that 
the systems and equipment is functioning as designed and specified, schedule the 
verification demonstration.  These demonstrations will be conducted by the Contractor 
and his TAB and controls Trade Representative and witnessed by the Owner and 
Commissioning Authority.  Prepare minutes of verification events and provides summary 
of deficiency findings. 


9. Prepare final commissioning report per Section 3.9 and submit to the Consultant and 
Engineer.  Schedule final review with Consultant and Owner. 


10. Review HV system design parameters with the project engineer.  Incorporate this data in 
the appropriate section of the O&M Manuals. 


11. Provide sections on system description for inclusion in the O&M Manuals. 
12. Review TAB report from Contractor against design requirements.  Issue a report noting 


deficiencies requiring correction to the General Contractor. 


B. Contractor: 
1. Include commissioning requirements in the mechanical and electrical subcontracts and 


ensure full cooperation of all parties in the commissioning program. 
2. Include requirements for submittal data, O&M data and training in each purchase order or 


subcontract written. 
3. Ensure cooperation and participation of specialty sub-Trade Representatives such as sheet 


metal and piping, test, adjust and balance, water treatment and refrigeration sub-Trade 
Representatives. 


4. Ensure participation of major equipment manufacturers in their representatives. 
5. Gather O&M data on all equipment assemble and submit to Commissioning Authority. 
6. Conduct the Maintenance orientation and inspection at the Distribution completion stage.  


Update drawings to the record condition, to date, and review with the Commissioning 
Authority prior to the inspection. 


7. Notify the Commissioning Authority of the time for the piping system pressure tests and 
cleaning. 







Project Name 
9/7/10 


SECTION 23 08 00   PAGE 4 
COMMISSIONING OF HVAC SYSTEMS 


8. Notify the Commissioning Authority of the time for start of the TAB work.  Attend the 
initial TAB meeting for the review of the TAB procedures. 


9. Conduct a Maintenance training orientation and inspection with hands on training.  
Update drawings to the record condition to date and review with the Commissioning 
Authority prior to the orientation. 


10. Provide written certification that the following work has been completed in accordance 
with the plans and specifications and that they are functioning as designed.  Where the 
work has been subcontracted, the sub-Trade Representative shall be responsible for 
recertifying that he has inspected the work and that it has been completed and functioning 
as designed.  This certification must be submitted to the Commissioning Authority prior 
to the final verification. 
a. HV equipment including all fans, air handling units, dust collectors, ductwork, 


dampers, etc. 
b. Humidification system equipment, piping, and controls. 
c. Boilers, pumping systems and fuel supply systems. 
d. Fire stopping in fire rated construction including fire damper installation. 
e. Dedicated smoke control systems. 
f. Building and automated control systems. 


11. Demonstrate the performance of each piece of equipment to the Owner and 
Commissioning Authority.  Schedule the TAB, HV controls, energy management and 
other sub-Trade Representatives as may apply to demonstrate the performance of the 
equipment and systems. 


12. Turn over the set of record markups to the Engineer of Record for his review. 


C. Test, Adjust and Balance Trade Representative 
1. Attend the TAB review meeting scheduled by the Commissioning Authority.  Be 


prepared to discuss the TAB procedures that will be followed in testing, adjusting and 
balancing the HV system. 


2. At the completion of the TAB work, notify the Mechanical Trade Representative, and 
demonstrate to the Commissioning Authority the performance of the equipment covered 
by the TAB subcontract. 


3. Repeat any measurement contained in the TAB report where required by the 
Commissioning Authority for verification or diagnostic purposes. 


D. Temperature Controls Trade Representatives: 
1. At the completion of the temperature controls and energy management systems startup 


and adjustment work, notify the Mechanical Trade Representative, and demonstrate to 
the Commissioning Authority the performance of the controls and energy management 
systems. 


2. Participate in training sessions as set up by the Commissioning Authority. 
3. Provide printed 24-hour and 7-day trend logs of any specific HVAC system operation, or 


room temperature requested by the commissioning authority. 


E. Equipment Suppliers and Miscellaneous Trade Representatives: 
1. Perform startup of equipment as applicable. 
2. Participate in training sessions as set up by the Commissioning Authority. 
3. Demonstrate performance of equipment as applicable. 
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3.4 OPERATION AND MAINTENANCE MANUALS 


A. General Requirements: 
1. Initial preparation shall be the responsibility of the mechanical Trade Representative. 
2. Format:  3” thick, 8-1/2” x 11 loose leaf binders.  Use as many as required.  Do not 


overload binders. 
3. Content: 


a. Cover sheet. 
b. Table of Contents (as follows): 


1) Description of systems. 
2) Design parameters. 
3) Section 15000 – Mechanical General Provisions through Section 15995 – 


Commissioning. 
4. Section 15990 – Testing, Adjusting and Balancing shall contain the following sections: 


a. Specifications 
b. Submittal 
c. TAB Data 


5. Section 15995 – Commissioning of HV System shall contain the following sections: 
a. Specifications 
b. Approved Commissioning Plan for HV Systems 
c. Final Report of the Commissioning Authority on HV Systems. 


B. Submittal Requirement: 
1. The O&M manuals shall be submitted at the equipment placement completion stage, 


which shall be defined as that time in the project when the major pieces of equipment 
have been set in place ready for connection to piping and duct systems. 


3.5 TRAINING OF OWNER’S OPERATORS 


A. The Owner’s operators shall be given comprehensive training in the understanding of the 
systems and the operation and maintenance of each major piece of equipment. 


B. Each training session shall be followed by an inspection, explanation and demonstration of the 
equipment.  The start-up and shutdown modes of operation shall be demonstrated. 


C. The temperature controls Trade Representative shall attend all sessions and be prepared to 
conduct the controls portion of the training as it relates to each equipment section. 


D. The temperature controls Trade Representative shall conduct the training session on the 
controls system hardware and software. 


3.6 NOTIFICATION OF SYSTEM COMPLETION AND REQUEST FOR FINAL HV SYSTEM 
COMMISSIONING VERIFICATION 


A. When systems are ready for final commissioning verification, the mechanical Trade 
Representative shall notify the Commissioning Authority in writing.  Commissioning data 
sheets must be complete through the column labeled “Balanced” and included with the request. 
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B. Should the verification test reveal that the equipment is not performing as specified or control 
operation is not acceptable, the Contractor shall notify the Commissioning Authority as soon as 
the deficiency is found. 


3.7 VERIFICATION OF COMPLETION AND PERFORMANCE 


A. Verification of completion and performance will take place after certification of the completion 
of the construction.  Demonstration shall be done by the mechanical Trade Representative or 
the TAB Trade Representative and shall be witnessed by the Commissioning Authority and the 
Owner’s Representative. 


B. Results of verification tests will be documented on the Commissioning data sheets (CDS).  The 
following demonstrations will be required: 
1. Major duct flow and pressure checks: 


a. The TAB Trade Representative shall identify all places where temperature, 
pressure and/or velocity readings were taken.  On 10% of the locations, 
performance, as listed in the TAB Report, shall be demonstrated. 


2. Fire damper installation and operation: 
a. All dampers shall be inspected.  Smoke detectors shall be checked for proper 


performance.  Fire damper operation shall be checked by removing fusible link and 
demonstrating closure. 


3. Control damper operation: 
a. Damper Performance  
b. Demonstrate operation on shutdown, start-up and simulated economizer operation.  


Dampers shall close tightly and operate smoothly. 
4. Pump performance: 


a. Pump Schedule 
b. Demonstrate shutoff and full flow conditions. 


5. Boiler Performance: 
a. Boiler Schedule 
b. Prefer test during heating season. 


6. Exhaust Fan Performance: 
a. Fan Schedule 
b. Demonstrate during normal operation. 


7. Air Handling Unit Performance: 
a. Air handling unit Schedule 
b. Demonstrate during normal operation. 


8. Energy Management and HV Controls System: 
a. ON/OFF control of each applicable piece of equipment. 
b. Sequential operation of dampers over temperature range of economizer operations. 
c. All control loops: 


1) Demonstrate control to setpoint. 
d. Demonstrate tracking of supply and return fans to maintain building pressurization. 


3.8 COMMISSIONING DATA SHEETS 


A. The following Commissioning Data Sheets apply to this contract.  They are to be completed as 
described in Para. 3.7 – Verification of Performance. 
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1. Pumps 
2. Boiler 
3. Air Handling Units 
4. Fans 
5. Duct Traverse 
6. Air Outlet Schedule 
7. Room temperature (all rooms with thermostats):  


a. Minimum 
b. Maximum 
c. Heating Mode 
d. Economizer Mode 


3.9 REPORT REQUIREMENTS 


A. The Commissioning Authority shall document each commissioning event with meeting minutes 
or a report.  The documents shall separately list deficiencies observed or discovered during the 
event.  The document shall be distributed to Commissioning Team members. 


B. The Commissioning Authority shall prepare a final formal report to the Owner, which will 
include a narrative in the form of an Executive Summary of the results of program. 


C. Transmitted with the report shall be Edited Operation and Maintenance Manuals including: 
1. Commissioning Data Sheets 
2. Warranties 
3. Permits, tests and Inspection Reports 
4. TAB Balancing Reports 


 
 
 


END OF SECTION 15995 





		PART 1  - GENERAL

		1.1 GENERAL PROVISIONS:

		A. Drawings and general provisions of the Contract, including General Conditions and Division 1, Specifications Sections, apply to Work of this section.



		1.2 WORK INCLUDED:

		A. Contractor shall participate in the Commissioning program as outlined in this section.



		1.3 COMMISSIONING PROGRAM CRITERIA:

		A. Intent:  The intent of HV System Commissioning is to assure delivery to the Owner, HV systems that are fully functioning in accordance with all specifications and which the Owner’s personnel are fully trained and equipped to operate, maintain and troubl

		B. Commissioning Authority:  The Commissioning Authority shall be a current full member of the Building Commissioning Association and function as the Commissioning Authority and coordinate the Commissioning Program.  The Commissioning Authority will be ret

		C. Scope:  For coordination purposes, the entire commissioning scope shall include Division 15 work performed by the contractor and require contractor participation and support throughout the process.

		1. Document HV design intent.  Review sequence of operation with the owner, engineer, architect and temperature control sub-contractor for the proper sequence, and setpoint control time of day scheduling, set-back temperatures, etc.  Submit final written s

		2. Verify that equipment and systems have been properly installed in accordance with the contract documents and manufacturer’s written installation instructions.

		3. Verify that piping systems have been properly cleaned.

		4. Verify that hydronic systems have been properly flushed, and start-up strainers in pumps have been removed.

		5. Verify all strainers in hydronic systems have been cleaned, and are free of debris.

		6. Verify all controls are properly wired and all control devices respond to controllers as specified.

		7. Verify all filters are clean, and in their proper place.

		8. Verify that duct systems have been properly cleaned.

		9. Verify that equipment has been placed into operation with manufacturer’s oversight and approval and/or in accordance with the manufacturer’s written installation instructions.

		10. Verify that system testing adjusting & balancing has been properly done.

		11. Assemble contract documents and record drawings.

		12. Assemble operation and maintenance instructions and submittal data.

		13. Verify the performance of each piece of equipment and each system.

		14. Review owner’s training for proper instruction on the maintenance and operation of each piece of equipment and each system.

		15. Document warranty start and end dates.

		16. Assemble all records of Code authority inspections and approvals.

		17. Monitor and enforce accessibility of all work vs. maintenance requirements of each piece of equipment.

		18. Identify, document and report all deficiencies of the work to the architect vs. contract specifications and performance requirements, for tracking and correction through the commissioning program.







		PART 2  - PRODUCTS  -  NOT APPLICABLE TO THIS SPECIFICATION

		PART 3  - EXECUTION

		3.1 PREPARATION OF THE COMMISSIONING PROGRAM

		A. The Commissioning Program shall be prepared by the Commissioning Authority.

		B. The Commissioning Program shall be submitted in writing to the Owner and the Architect for approval.



		3.2 COMMISSIONING TEAM

		A. The Commissioning Authority shall designate a Commissioning Team consisting of all members needed to execute the approved Commissioning Program.  Minimum membership shall include:

		1. Commissioning Authority

		2. Mechanical Trade Representative

		3. Controls and Energy Management Trade Representative

		4. Test, Adjust and Balance Trade Representative

		5. Electrical Trade Representative

		6. Project Consultant (optional)

		7. Project Mechanical Engineer (observing only)



		B. The Contractor’s personnel shall be made available to execute all aspects of the Commissioning Program until the Owner accepts final results.



		3.3 RESPONSIBILITIES

		A. Commissioning Authority:

		1. Execute the Commissioning Program, through organization of all meetings, tests, demonstrations, training events and performance verifications described in the Contract Documents and approved Commissioning Program.

		2. Schedule a pre-commissioning coordination meeting for the purpose of reviewing.

		3. Schedule the HV Maintenance orientation and inspection at the Pre-final/Start-up stage.  The emphasis on this Maintenance orientation and inspection will be an observation of the equipment location with respect to accessibility.  The Maintenance orienta�

		4. Witness the HV piping test and cleaning procedure.  Document the results and incorporate the documentation in the O&M Manuals.  Prepare report of this observation, with separate summary of deficiency findings.

		5. If ductwork testing and cleaning is specified, witness those tests, document the results and incorporate it into the O&M Manuals.

		6. Schedule a meeting with the test, adjust and balance (TAB) Trade Representative prior to the start of the test, adjust and balance procedure.  This meeting should be attended by the Owner, mechanical Trade Representative, Commissioning Authority, and TA�

		7. Observe the Owner training sessions.  These training sessions are to be attended by the Owner, Commissioning Authority, Contractor, Trade Representatives, and equipment suppliers as necessary.  Observe Maintenance orientation and inspection with hands o�

		8. Upon receipt of notification from the Contractor that the system has been started, that all air, water and control systems have been started, tested, adjusted and balanced, and that the systems and equipment is functioning as designed and specified, sch�

		9. Prepare final commissioning report per Section 3.9 and submit to the Consultant and Engineer.  Schedule final review with Consultant and Owner.

		10. Review HV system design parameters with the project engineer.  Incorporate this data in the appropriate section of the O&M Manuals.

		11. Provide sections on system description for inclusion in the O&M Manuals.

		12. Review TAB report from Contractor against design requirements.  Issue a report noting deficiencies requiring correction to the General Contractor.



		B. Contractor:

		1. Include commissioning requirements in the mechanical and electrical subcontracts and ensure full cooperation of all parties in the commissioning program.

		2. Include requirements for submittal data, O&M data and training in each purchase order or subcontract written.

		3. Ensure cooperation and participation of specialty sub-Trade Representatives such as sheet metal and piping, test, adjust and balance, water treatment and refrigeration sub-Trade Representatives.

		4. Ensure participation of major equipment manufacturers in their representatives.

		5. Gather O&M data on all equipment assemble and submit to Commissioning Authority.

		6. Conduct the Maintenance orientation and inspection at the Distribution completion stage.  Update drawings to the record condition, to date, and review with the Commissioning Authority prior to the inspection.

		7. Notify the Commissioning Authority of the time for the piping system pressure tests and cleaning.

		8. Notify the Commissioning Authority of the time for start of the TAB work.  Attend the initial TAB meeting for the review of the TAB procedures.

		9. Conduct a Maintenance training orientation and inspection with hands on training.  Update drawings to the record condition to date and review with the Commissioning Authority prior to the orientation.

		10. Provide written certification that the following work has been completed in accordance with the plans and specifications and that they are functioning as designed.  Where the work has been subcontracted, the sub-Trade Representative shall be responsibl�

		a. HV equipment including all fans, air handling units, dust collectors, ductwork, dampers, etc.

		b. Humidification system equipment, piping, and controls.

		c. Boilers, pumping systems and fuel supply systems.

		d. Fire stopping in fire rated construction including fire damper installation.

		e. Dedicated smoke control systems.

		f. Building and automated control systems.



		11. Demonstrate the performance of each piece of equipment to the Owner and Commissioning Authority.  Schedule the TAB, HV controls, energy management and other sub-Trade Representatives as may apply to demonstrate the performance of the equipment and syst�

		12. Turn over the set of record markups to the Engineer of Record for his review.



		C. Test, Adjust and Balance Trade Representative

		1. Attend the TAB review meeting scheduled by the Commissioning Authority.  Be prepared to discuss the TAB procedures that will be followed in testing, adjusting and balancing the HV system.

		2. At the completion of the TAB work, notify the Mechanical Trade Representative, and demonstrate to the Commissioning Authority the performance of the equipment covered by the TAB subcontract.

		3. Repeat any measurement contained in the TAB report where required by the Commissioning Authority for verification or diagnostic purposes.



		D. Temperature Controls Trade Representatives:

		1. At the completion of the temperature controls and energy management systems startup and adjustment work, notify the Mechanical Trade Representative, and demonstrate to the Commissioning Authority the performance of the controls and energy management sys�

		2. Participate in training sessions as set up by the Commissioning Authority.

		3. Provide printed 24-hour and 7-day trend logs of any specific HVAC system operation, or room temperature requested by the commissioning authority.



		E. Equipment Suppliers and Miscellaneous Trade Representatives:

		1. Perform startup of equipment as applicable.

		2. Participate in training sessions as set up by the Commissioning Authority.

		3. Demonstrate performance of equipment as applicable.





		3.4 OPERATION AND MAINTENANCE MANUALS

		A. General Requirements:

		1. Initial preparation shall be the responsibility of the mechanical Trade Representative.

		2. Format:  3” thick, 8-1/2” x 11 loose leaf binders.  Use as many as required.  Do not overload binders.

		3. Content:

		a. Cover sheet.

		b. Table of Contents (as follows):

		1) Description of systems.

		2) Design parameters.

		3) Section 15000 – Mechanical General Provisions through Section 15995 – Commissioning.





		4. Section 15990 – Testing, Adjusting and Balancing shall contain the following sections:

		a. Specifications

		b. Submittal

		c. TAB Data



		5. Section 15995 – Commissioning of HV System shall contain the following sections:

		a. Specifications

		b. Approved Commissioning Plan for HV Systems

		c. Final Report of the Commissioning Authority on HV Systems.





		B. Submittal Requirement:

		1. The O&M manuals shall be submitted at the equipment placement completion stage, which shall be defined as that time in the project when the major pieces of equipment have been set in place ready for connection to piping and duct systems.





		3.5 TRAINING OF OWNER’S OPERATORS

		A. The Owner’s operators shall be given comprehensive training in the understanding of the systems and the operation and maintenance of each major piece of equipment.

		B. Each training session shall be followed by an inspection, explanation and demonstration of the equipment.  The start-up and shutdown modes of operation shall be demonstrated.

		C. The temperature controls Trade Representative shall attend all sessions and be prepared to conduct the controls portion of the training as it relates to each equipment section.

		D. The temperature controls Trade Representative shall conduct the training session on the controls system hardware and software.



		3.6 NOTIFICATION OF SYSTEM COMPLETION AND REQUEST FOR FINAL HV SYSTEM COMMISSIONING VERIFICATION

		A. When systems are ready for final commissioning verification, the mechanical Trade Representative shall notify the Commissioning Authority in writing.  Commissioning data sheets must be complete through the column labeled “Balanced” and included with the�

		B. Should the verification test reveal that the equipment is not performing as specified or control operation is not acceptable, the Contractor shall notify the Commissioning Authority as soon as the deficiency is found.



		3.7 VERIFICATION OF COMPLETION AND PERFORMANCE

		A. Verification of completion and performance will take place after certification of the completion of the construction.  Demonstration shall be done by the mechanical Trade Representative or the TAB Trade Representative and shall be witnessed by the Commi�

		B. Results of verification tests will be documented on the Commissioning data sheets (CDS).  The following demonstrations will be required:

		1. Major duct flow and pressure checks:

		a. The TAB Trade Representative shall identify all places where temperature, pressure and/or velocity readings were taken.  On 10% of the locations, performance, as listed in the TAB Report, shall be demonstrated.



		2. Fire damper installation and operation:

		a. All dampers shall be inspected.  Smoke detectors shall be checked for proper performance.  Fire damper operation shall be checked by removing fusible link and demonstrating closure.



		3. Control damper operation:

		a. Damper Performance

		b. Demonstrate operation on shutdown, start-up and simulated economizer operation.  Dampers shall close tightly and operate smoothly.



		4. Pump performance:

		a. Pump Schedule

		b. Demonstrate shutoff and full flow conditions.



		5. Boiler Performance:

		a. Boiler Schedule

		b. Prefer test during heating season.



		6. Exhaust Fan Performance:

		a. Fan Schedule

		b. Demonstrate during normal operation.



		7. Air Handling Unit Performance:

		a. Air handling unit Schedule

		b. Demonstrate during normal operation.



		8. Energy Management and HV Controls System:

		a. ON/OFF control of each applicable piece of equipment.

		b. Sequential operation of dampers over temperature range of economizer operations.

		c. All control loops:

		1) Demonstrate control to setpoint.



		d. Demonstrate tracking of supply and return fans to maintain building pressurization.







		3.8 COMMISSIONING DATA SHEETS

		A. The following Commissioning Data Sheets apply to this contract.  They are to be completed as described in Para. 3.7 – Verification of Performance.

		1. Pumps

		2. Boiler

		3. Air Handling Units

		4. Fans

		5. Duct Traverse

		6. Air Outlet Schedule

		7. Room temperature (all rooms with thermostats):

		a. Minimum

		b. Maximum

		c. Heating Mode

		d. Economizer Mode







		3.9 REPORT REQUIREMENTS

		A. The Commissioning Authority shall document each commissioning event with meeting minutes or a report.  The documents shall separately list deficiencies observed or discovered during the event.  The document shall be distributed to Commissioning Team mem�

		B. The Commissioning Authority shall prepare a final formal report to the Owner, which will include a narrative in the form of an Executive Summary of the results of program.

		C. Transmitted with the report shall be Edited Operation and Maintenance Manuals including:

		1. Commissioning Data Sheets

		2. Warranties

		3. Permits, tests and Inspection Reports

		4. TAB Balancing Reports







		END OF SECTION 15995
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NOTE TO CONSULTANTS:  This specification section shall be used for asphalt paving of 
pathways only, not service roads or parking lots.  Geo-textile fabric shall be specified where 
existing site soil conditions warrant its use (based on soil testing) and/or as directed by the 
Engineer.  Edit with Track Changes turned on, any text in this section that appears in bold and 
italics then turn off the bold and italics for the final approved version.  (Remove this Note) 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


work indicated on Drawings and specified herein.  The items of work to be performed shall 
include but may not be limited to the following; asphalt patching, installation of tack coat 
and fabric, and the import, placement, and compaction of Hot Mix Asphalt (HMA) Paving. 


 
1.02 Related Sections: 
 


Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 13 – Construction Stormwater Control 
Section 02 41 13 - Selective Site Demolition 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 11 26 -Sub-grade Preparation for Asphalt Paving 
Section 32 23 13.16 - Grade Adjustment for Utility Structures 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail.  Testing shall be done under the supervision of the Contractor and in 
accordance with the Contract.  Tests must be performed by a certified testing agency or 
licensed laboratory.  The Engineer may require execution of tests described below, at the 
Contractors expense. 


 
A. Reference  Title 


AASHTO M17 Mineral Filler for Bituminous Paving Mixtures 
 


B. The City of Seattle Standard Specifications for Road, Bridge and Municipal 
Construction (most recent edition). 


 
1.04 Quality Assurance:  The Contractor must have a minimum of three (3) years experience in 


work of this nature and have the equipment and personnel required for the work specified.  
The Contractor must acquaint themselves with all work related to site improvements and 
other work.  Payment for testing under this section shall be as follows: 


 
A. Payment for testing under this section shall be as follows: 


 
1. The first run of any test of a given sample of workmanship will be paid for 


by the Owner.  Where possible, the Engineer will perform the initial test.  In 
the event that the Engineer’s capabilities are insufficient to perform the test 
in a timely manner, the test will be performed by the Contractor at a 
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reasonable cost to the Owner. 
2. In the event the sample of workmanship is found to be deficient in some way 


as a result of the initial test, the contractor shall remove from the project 
site(s) that work or material, and provide work or material as specified and 
with satisfactory test results at no additional cost to the Owner. 


 
B. Test Reports shall be done under the supervision of the Contractor and in 


accordance with the Contract.  Tests must be performed by a certified testing 
agency or licensed laboratory.  The Engineer may require execution of tests 
described below, at the Contractor’s expense.  Two copies of the results of each test 
shall be submitted to the Engineer for approval prior to continuation of the work to 
be tested, unless otherwise directed.  Testing shall be performed according to the 
City of Seattle Standard Specifications (most recent edition), Section 5-04.3(7)B. 


 
1. ASTM C131 Test Method for Resistance to Degradation of Small Size 


Course Aggregate. 
2. ASTM D1557 Test Method for Moisture Density Relations of Soils and 


Soil-Aggregate Mixtures Using 10-lb (4.54 kg) Rammer and 18-in (457 
mm) Drop. 


3. WSDOT Test Method of test for Determination of Method 705 Degradation 
Value. 


4. WSDOT Test Maximum Specific Gravity of Bituminous Paving Mixtures 
Method 113. 


5. Other tests as may be referenced elsewhere in this Section. 
 
1.05 Submittals: 
 


A. The Contractor shall submit to the Engineer written materials containing the 
following information: Materials to be used and the proposed method of application 
and procedures to be followed. 


 
B. Fabrics (for paving repairs only):  Submit manufacturer’s product specifications 


and recommended installation procedures to the Engineer for approval prior to 
delivery to the project site. 


 
C. Fine Aggregate for Class B Asphalt Paving:  The Contractor shall submit to the 


Engineer, for approval prior to delivery to the project site(s), a single 1/2 cubic foot 
sample in a secure container.  Attach to the container the supplier name, address, 
and telephone number, batch number (if applicable), date, and sieve analysis. 


 
 
PART 2 - PRODUCTS 
 
2.01 Base Aggregate:  The base aggregate shall be Type 1 mineral aggregate (5/8" minus 


crushed rock) per City of Seattle Standard Specification (most recent edition).  Graduation 
of the base aggregate shall be: 


Sieve Size   Percent Passing 
5/8" square sieve        100 
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1/4" square sieve      50 - 75 
No. 40 sieve        8 - 24 
No. 200 sieve   10.0 maximum 


 
2.02 Fabric:  Fabric installed as a protective membrane over existing asphalt paving shall be 


a needle-punched non-woven polypropylene fabric having the following minimum 
properties in the weakest principal direction: 
Property Minimum Value Test Method 
Weight  3.6 oz./sq. yd. ASTM D3776 
Tensile Strength 90 lbs. ASTM D4632-91 
Tensile Elongation 50% ASTM D4632-90 
Asphalt Retention 0.20 gal./sq.yd. Phillips Procedure, Task Force 25, Method 


8, TX DOT 3099 (or equivalent) 
Melting Point 300 degrees F  ASTM D 276-87 


 
The fabric used shall be "Petromat" by Amoco Fabrics and Fibers Company distributed 
by Charles R. Watts Company (4121 - 6th Ave. NW, Seattle, WA, phone 206-783-8400) or 
approved equal. 


 
2.03 Hot Mix Asphalt Wearing Course: 
 


A. Class B Asphalt, hot plant mix. 
 


B. Aggregate:  Mineral aggregate shall meet the requirements of the Seattle Standard 
Specifications (most recent edition, and Aggregates for HMA.  Meet the following 
requirements for particle gradation: 
Sieve Size % Passing 
5/8" Square 100 
1/2" Square 90-100 
3/8" Square 75 - 90 
1/4" Square 55 - 75 
U.S. #10 32-48 
U.S. #40 11 - 24 
U.S. #80 6 - 15 
U.S. #200 3 - 7 


 
C. Bituminous Materials: 


 
1. Asphalt furnished under these specifications shall not have been distilled at a 


temperature high enough to injure by burning or to produce flecks of 
carbonaceous matter, and upon arrival at the work, shall show no signs of 
separation into lighter and heavier components. 


2. Asphalt shall be Medium Curing Liquid Asphalt, meeting or exceeding the 
characteristics defined in the Seattle Standard Specification (most recent 
edition), Section 9-02.1(2), and the following additional requirements: 
Characteristic Value Range 
Mineral Filler  3.0 - 7.0% 
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Asphalt 4.0 - 7.5% of total mixture 
Sand - Silt Ratio 5.5 - 10.5 


 
 
PART 3- EXECUTION 
 
3.01 Barriers:  The Contractor shall erect and maintain barricades, canopies, guards, and 


warning signs to the extent required by law and as is prudent for the protection of the public 
and protection of the work. 


 
3.02 New Hot Mix Asphalt Paving (including patching): 
 


A. In areas of new paving, or where existing paving has been removed during the 
demolition phase of work, new asphalt paving shall be placed over compacted base 
aggregate.  Recycled asphalt or other recycled paving materials shall not be used as 
sub-base materials. 


 
B. Place base aggregate as required to attain a total depth of 6 inches and compact to 


95 percent density. 
 


1. Patching:  If existing base material does not meet requirements for density, 
Contractor shall remove the existing base material in the areas to be patched 
and install new base aggregate to a depth of 6 inches and compact to 95 
percent density. 


2. New HMA Paving:  Place 6 inches of base aggregate and compact to 95% 
density. 


 
C. Install new Class B HMA per paragraph 3.06.  Minimum asphalt thickness shall be 


2 inches, maximum thickness - 3 inches. 
 


1. New HMA Patching shall meet the grade of adjacent existing asphalt paving 
(to remain).  Edges of new and existing pavement shall be flush without 
ridges or gaps; tack sealed as required. 


2. New pathway pavement edges shall be tapered to meet existing or proposed 
grades and shall be tamped at a 45 degree angle. 


 
3.03 Existing Asphalt Paving Preparation (used only for repairs or overlays as required):  


Existing Asphalt Paving to receive the new wearing course of asphalt paving shall be 
thoroughly cleaned of all dirt, water and oil to the satisfaction of the Engineer.  Cracks 1/8 
inch wide or greater shall be cleaned and filled with bituminous material or by a method 
approved by the Engineer.  Large cracks, faults or potholes shall be repaired as specified 
above for New Asphalt Paving (patching). 


 
3.04 Tack Coat (used only for repairs or overlays as required): 
 


A. All new HMA paving patching shall be allowed sufficient time to cure before 
applying the tack coat.  All pavement areas shall be cleaned prior to beginning tack 
coat application. 
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B. The asphalt tack coat shall be installed uniformly in controlled amounts throughout 


area to receive paving fabric.  Apply tack coat at the rate of 0.20 - 0.30 gallons per 
square yard (optimum application rate is 0.25 gallons per square yard) using a 
mechanical distributor meeting the requirements of the City of Seattle Standard 
Specifications Section 5-02.3(1).  Tack coat application rates may be monitored by 
the Engineer to verify compliance with this paragraph.  


 
C. The allowable temperature range for tack coat material is 290 - 325 degrees 


Fahrenheit.  
 


D. Where the new HMA paving abuts a curb or gutter, cold pavement joint, trimmed 
meet line, or any metal surface, a thin tack coat of asphalt shall be applied on the 
vertical face of the abutting surface by hand painting prior to paving.  The 
application on the contact surfaces shall be thin and uniform in order to avoid an 
accumulation of excess asphalt in puddles.  The Contractor shall not apply the tack 
coat on vertical contact surfaces above the finished height of the HMA being 
placed.  Tack coat to extend three inches beyond the edge of fabric area. 


 
3.05 Fabric (used only for repairs or overlays as required):  Install paving fabric throughout 


the entire area to be paved with asphalt pavement.  Install all paving fabrics to the 
manufacturer's specifications as submitted to, and approved by, the Engineer.  
Equipment used for placement of paving fabric shall be designed and constructed 
specifically for fabric placement. 


 
3.06 Hot Mix Asphalt: 
 


A. Placement:  A course of asphalt shall be installed to the lines and grades as 
indicated on the drawings.  The hot plant mix shall have an installation temperature 
of 275-300 degrees.  Compaction thickness shall be as shown on Drawings but in no 
case shall the compacted thickness not less than 2 inches in areas that are to be used 
as pedestrian pathways or not less than 3 inches in areas that are to be used as 
service roads and other load bearing surfaces.  Compaction shall be accomplished 
by rolling with a powered steel wheel tandem roller weighing not less than 3 tons, 
and not more than 5 tons; the finish roller weighing not less than 1 ton.  The hot 
plant mix shall be spread by methods and in a manner to produce a uniform density 
and thickness to meet a tolerance of 1/4 inch in 10 feet, measured in any direction. 


 
B. In locations where more than one lift of HMA is specified on the Drawings, the base 


lift shall not exceed 3 inches in depth. 
 


C. Curing and Cleaning:  New HMA pavement must be completely cured (minimum of 
seven days of warm, dry weather, longer if cold or damp), prior to application of 
any materials.  Pavement needs to be clean and free of all foreign matter.  A high-
pressure washer, air broom or hand sweeper shall be used as required.  Removal of 
grease and oil may require the use of a strong detergent only as approved by the 
Engineer.  After using detergents the surface must be thoroughly flushed with water 
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and removed from the site while not allowing the detergent to enter the storm sewer 
system. 


 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Regulations:  Conform to requirement of the IBC and the Seattle Building Code for concrete 
reinforcement, as supplemented and modified on drawings or herein. 
 
1.02 Reference Standards:  Conform to requirements of the following Reference Standards as the 


Engineer judges them applicable and as modified and supplanted herein. 
 


A. American Concrete Institute (ACI) Building Code Requirements for Reinforced 
Concrete, ACI 318. 


 
B. ACI Specifications for Structural Concrete for Buildings, ACI 301. 


 
C. ACI Detailing Manual, ACI 315. 


 
1.03 Related Sections: 
 


Section 32 13 13 - Concrete Paving 
Section 03 10 00 - Concrete Formwork 
Section 03 30 00 - Cast in Place Concrete 
Section 03 35 00 - Concrete Finishing 


 
1.04 Quality Assurance:  Special Inspection:  Notify the Engineer at least 48 hours before placing 


any concrete.  Call the SPR Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for inspection. 


 
1.05 Submittals:  Product Data - Submit manufacturers' published literature for specified products 


and accessories as applicable, including manufacturers' specifications, physical 
characteristics and performance data.  Submit as a supplement, manufacturers' instructions 
and directions for application if not included in manufacturers' published literature. 


 
 
PART 2 - PRODUCTS 
 
2.01 Materials: 
 


A. Bars:  ASTM A615; types, sizes and grades as indicated and noted on drawings; all 
bars free from rust and loose scale at time of delivery. 


 
B. Tie wire:  16-gauge double annealed wire.  Provide galvanized tie wire for exposed 


concrete. 
 
 
PART 3- EXECUTION 



mailto:parksconstruction.inspection@seattle.gov�
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3.01 Fabrication and Detailing: 
 


A. Fabricate steel bar reinforcement to shapes and dimensions as shown and placed as 
indicated. 


 
B. Bending and Straightening: Form bars accurately to detail, other kinks or bends will 


not be permitted; conform to requirements of ACI 318.  Make bends cold around pin 
with diameter at least 6 times bar dimension; heating of reinforcement will be 
permitted only if entire operation is approved.  No bending of reinforcement after 
partial embedment in concrete will be permitted, except for Grade 40 dowels. 


 
C. Splices:  Obtain approval of all splices not indicated on drawings.  In general avoid 


splices at points of maximum stress.  Saw, shear or flame-cut bar ends; straighten 
ends of sheared bars; chip and wire brush ends of flame-cut bars.  Wire brush splice 
area to remove burrs, paint, oil, and other foreign matter before splicing.  Splice 
overlap shall be at least 50 times the diameter of the bars or per ACI 318 02 Code. 


 
3.02 Placement: 
 


A. Unless specified otherwise, all steel reinforcement shall be centered within the forms 
and approved by the Engineer prior to placement of concrete.  No reinforcement 
shall be closer than 2” from any concrete surface. 


 
B. Clean reinforcing bars free from loose rust, mud, oil and other foreign matter 


affecting or reducing bond using approved portable sandblasting equipment.  
Accurately position bars in accordance with approved placement drawings and 
secure against displacement.  Lap at intersections as indicated or as directed; extend 
reinforcement through, and lap beyond, construction joints. 


 
C. Displacement:  If bars are displaced, or if it is necessary to move bars to avoid 


interference with other reinforcing or embedded items, and if bars are moved to 
exceed tolerances, obtain the Engineer’s approval of resulting arrangement prior to 
placing concrete. 


 
D. Miscellaneous:  After cutting tie-wire, turn wires to the inside of the section and 


bend in such manner that concrete placement will not force ends to exposed concrete 
surfaces. 


 
 
 
 END OF SECTION  
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PART 1 - GENERAL 
 
1.01 Description:  Furnish all labor, equipment and materials to install (or blow in) the 


Engineered Wood Fiber Safety Surfacing (EWFSS) as shown on the plans and details or as 
otherwise specified. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 33 34 00 - Storm Drainage Utility 


 
1.03 Quality Assurance: 
 


A. Manufacturer’s Instructions: Strictly adhere to the manufacturer’s instructions 
regarding product handling, sub-base preparation, surfacing system application and 
all other aspects of the surfacing installation. 


 
B. The contractor who is installing the surfacing shall have at least 5 recent (within the 


last 3 years) installations of EWFSS and shall have personnel, facilities and 
equipment for the specified work.  The contractor shall also submit evidence of the 
recent installations of the surfacing materials. 


 
C. Special Requirements: 


 
1. The engineered wood safety surface products shall meet or exceed the current 


Consumer Products Safety Commission 200-g Guideline and ASTM F2075.  
The Contractor shall submit two copies (2) of the manufacturer's independent 
test results showing conformance.  Reports shall be for the exact depth that is 
specified to be installed. 


2. Warranties:  Provide the manufacturer’s five-year materials warranty for all 
safety surfacing systems materials. 


3. Disabled Accessibility (ADA):  Provide testing date showing products meet 
the requirements of the most current Americans with Disabilities Act. 


 
1.04 Submittals: 
 


A. Not less than 6 days prior to the intended use of the materials, the Contractor shall 
submit the full documentation of the specific product literature, illustrating it’s 
compliance with this section. 


 
B. The contractor shall submit to the Engineer, for approval, material samples that are 


to be used and the proposed methods of application and procedures that are to be 
followed. 


 
C. Submit the test results for impact attenuation in accordance with ASTM F1292 (most 


recent edition). 
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PART 2 - PRODUCTS 
 
2.01 General: 
 


A. The EWFSS shall have fall or shock attenuation not to exceed 200g and 1000 HIC 
for an eight foot (8') height as per ASTM F1292 (most recent edition). 


 
B. The EWFSS shall be constructed of random sized manufactured wood fiber material, 


specifically designed to be accessible play area safety surfacing materials. 
 


C. The manufacturer supplied Geo-textile Fabric, in sufficient quantity to allow for at 
least 3” of overlap at all seams. 


 
D. Sub-surface drainage is required and play area containment areas shall be installed 


with the sub-grade surface sloping (2% min.) towards the drainage trenches.  The 
EWFSS system shall include drainage matrix which allows the EWFSS to be free-
draining and positively flows to the sub-surface drainage system. 


 
2.02 Recommended Manufacturers:   
 


A. “Wood Carpet" - as manufactured by Zeager Brothers, Inc. 
 


B. “Sof’Fall - as manufactured by Sof’Fall, Inc. 
 


C. “GT-Impax” - as manufactured by GameTime, Inc. 
 


D. “Fibar” – as manufactured by The Fibar Group, LLC. 
 


E. “Engineered Wood Fiber” - as manufactured by MD Materials. 
 


F. Or, approved equal. 
 
2.03 Recommended Sources:  
 


A. Ivary Enterprises, Inc. (Sof’Fall) 
Ph. (888) 305-0504 
Email: ivaryent@comcast.net  


 
B. PlayCreation (Wood Carpet) 


Ph. (206) 932-6366 
Email: john@playcreation.com 


 
C. Northwest Recreation (Wood Carpet) 


Ph. (360) 357-9966 
Email: nwrecreation@comcast.net 


 
D. Playscapes Northwest (Sof’Fall) 


Ph. (206) 851-5427 



mailto:ivaryent@comcast.net

mailto:john@playcreation.com

mailto:nwrecreation@comcast.net
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Email: lynda@playscapesnw.com 
 


E. Site Lines Park & Playground Products (GT-Impax) 
Ph. (425) 355-5655 (Ext.24) 
Email: max@sitelines.com 


 
F. Cascade Recreation, Inc. (Fibar) 


Ph. (253) 566-1320 or (888) 280-8010 
Email:: jill@cascaderec.com 


 
G. Northwest Playground Equipment (Engineered Wood Fiber) 


Ph. (425) 313-9161 
Email: bob@nwplayground.com  


 
H. Highwire, Inc. (Wood Carpet) 


Ph. (206) 228-3843 
Email: Peter@Highwireus.com 


 
I. Allplay Systems (Wood Carpet) 


(425) 766-7822 
Email: jeff@allplaysystems.com  


 
J. Or, approved equal. 


 
2.04 Wear Mats & Anchors:  Ware mats are required under all swing seats and at the exit points 


of all slides.  Wear mats shall be installed per manufacturer’s specifications and 
recommendations.  They shall also be made from recycled materials to the greatest extent 
possible.  Provide (1) 4’ x 6’ x 2” mat at each swing belt seat and (1) 3’ x 4’ x 2” mat at each 
slide exit. 


 
2.05 Drainage, Drainage Matrix, Liners and Geo-textile Fabric:  Refer to Specification Section 33 


20 00 - Storm Drainage Utility and the Civil drawings for drainage design, for construction 
details included in these Contract Documents.  All drainage products shall be installed per 
manufacturer’s recommendations. 


 
A. Drainage matrix - Recommended Manufacturers: 


 
1. “Duradrain System - as manufactured by Zeager Brothers, Inc. 
2. Or approved equal. 


 
B. Liners - Recommended Manufacturers: 


 
1. “Duraliner System - as manufactured by Zeager Brothers, Inc. 
2. Or approved equal. 


 
 
PART 3 - EXECUTION 
 



mailto:lynda@playscapesnw.com

mailto:lynda@playscapesnw.com

mailto:max@sitelines.com

mailto:jill@cascaderec.com

mailto:bob@nwplayground.com

mailto:Peter@Highwireus.com

mailto:jeff@allplaysystems.com
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3.01 EWFSS Installation:  The contractor shall strictly conform to the manufacturer’s instructions 
using all appropriate accessories as required.  Install surfacing to the compacted depth 
specified on the Drawings, allowing for settling and compaction of approximately 25%.  
Install surfacing carefully to avoid contamination of wood fiber material with dirt, gravel or 
other materials. 


 
3.02 Wear Mat Installation:   Coordinate with the installation of the engineered wood safety 


surfacing and set the mat depth to approximately six inches below finished grade.  Bury mat 
halfway down into the safety surfacing material with 6” of cover.  Install mats with (4) 
Duckbill anchors per mat. 


 
3.03 Drainage Matrix Installation:  Install drainage matrix products per manufacturer’s 


instructions, using all appropriate accessories, as required.  Option on lieu of drainage 
rock in play area:  Install surfacing manufacturer provided 5” wide geo-textile wrapped 
drainage strips to a maximum of 6’ on center throughout the play area, orienting the 
drains towards the drainage collector. 


 
3.04 Inspection:  Examine the areas and conditions under which the work of this section will be 


completed.  Do not proceed until conditions detrimental to the proper and timely completion 
of the work have been satisfactorily corrected and thus meet the manufacturer’s instructions.  
Beginning of work constitutes the acceptance of site conditions as satisfactory. 


 
3.05 Cleanup:  Sweep and/or rake wood materials away from all paved surfaces and remove it 


from all surrounding turf or planted areas. 
 
3.06 Warranty:  The Contractor shall warranty that all work performed under this section shall be 


free from any defects in materials and workmanship.  Upon notice in writing, within two (2) 
years of Physical Completion, from the Engineer to the Contractor shall, at no cost to the 
Owner, make all necessary repairs or replacements of the defective work in question.  
During this period of warranty, the Owner shall perform normal maintenance. 


 
 
 
 END OF SECTION  





		PART 1 - GENERAL
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NOTE TO CONSULTANTS:  This specification section shall be used only when directed by the 
Park Engineer on Parks projects and the asphalt paving work is happening in City of Seattle 
Street Rights-of-Way.  The related section listed below shall be included as well.  No editing of 
this section other than the header above is required.  (Remove this Note) 


PART 1 - GENERAL 


1.01 SECTION INCLUDES: 


A. Work consisting of one or more courses of plant mixed asphalt concrete placed on a 
prepared foundation or base. 


1.02 RELATED SECTIONS: 


Section 32 11 26 - Sub-grade Preparation for Asphalt Paving 
Section 32 11 23 - Mineral Aggregates 


Section 32 11 26.23 - Asphalt Plants & Equipment 
Section 32 23 13.16 - Grade Adjustment for Utility Structures 


1.03 DEFINITIONS: 


A. Hot Mix Asphalt (HMA): 


1. Composed of Asphalt and Mineral Aggregate which, with or without the 
addition of mineral filler and blending sand as may be required in the 
Contract, mixed in the proportions specified to provide a homogeneous, 
stable and workable mixture. 


B. Leveling or Wearing Courses: 


1. HMA Class A, Class B, Class D, Class F or Class G. 


C. Pavement Base Course: 


1. HMA Class E. 


D. Dense Graded HMA: 


1. All mixtures with the exception of HMA Class D. 


E. Treated Street Surfaces: 


1. Cement concrete, asphalt concrete, brick, seal coat or other bituminous 
surface treatments. 


F. Untreated Street Surfaces: 


1. Crushed rock, gravel, or oil mat surfaces. 


G. Surface Preparation: 


1. Preparing existing street surfaces prior to the addition of one or more courses 
of asphalt concrete or other bituminous Material for treated street surfaces


H. Roadway Preparation: 


. 
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1. Preparing existing street surfaces prior to the addition of one or more courses 
of asphalt concrete or other bituminous Material for untreated street surfaces


1.04 REFERENCE STANDARDS: 


. 


A. American Society for Testing and Materials (ASTM). 


1. D 2041 Test Method for Theoretical Maximum Specific Gravity and Density 
of Bituminous Paving Mixtures. 


1.05 DESIGN REQUIREMENTS: 


A. Unless otherwise specified in the Contract, asphalt concrete pavement in the 
Traveled Way, Shoulder, and Auxiliary Lane shall be Asphalt Concrete Class A 
installed in 2 equal lifts to a total compacted thickness of 3 inches.  Each asphalt 
concrete lift thickness shall be no less than 1¼ inch.  


B. HMA pavement patch shall be Class A meeting the requirements of this Section. 


C. HMA for temporary pavement patch shall be MC-250. 


1. Mineral Aggregate used in MC-250 HMA shall meet the same requirements 
as the Mineral Aggregate used in HMA Class A.  


D. See Section 32 11 23 - Mineral Aggregates for base course Mineral Aggregate 
limitations.  


PART 2 - PRODUCTS 


2.01 GENERAL: 


A. HMA furnished under these Specifications shall not have been distilled at a 
temperature high enough to injure by burning or to produce flecks of carbonaceous 
matter, and upon arrival at the Work, shall show no signs of separation into lighter 
and heavier components. 


2.02 MEDIUM-CURING (MC) LIQUID ASPHALT: 


Characteristics 
WSDOT 


Test 
Method 


MC-70 MC-250 MC-800 MC-3000 


Kinematic Viscosity at 140°F 
(cSt)  202 70-140 250-500 800-160


0 3000-6000 


Flash Point (Tag Open Cup) 
(Min. °F) 207 100 150 150 150 


Water Content (Max. %) 217 0.2 0.2 0.2 0.2 
Distillation: volume % of 
total distillate to 680 °F 211     


to 437°F  0-20 0-10 --- --- 
to 500°F  20-60 15-55 0-35 0-15 
to 600°F  65-90 60-87 45-80 15-75 
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Residue of 680°F distillation 
% volume by difference 
(Min.) 


 55 67 75 80 


Properties of residue from 
distillation to 680 °F      


Absolute viscosity at 140°F 
(poise) 203 300-120


0 
300-120


0 
300-120


0 300-1200 
1Ductility, 5 cm/min. at 
77°F (Min.) 213 100 100 100 100 


Solubility in 
trichloroethylene (Min. %) 214 99.0 99.0 99.0 99.0 


A. Notes: 
1


B. The asphalt spraying application temperature at the distributor shall be as specified 
in “Application of Asphalt” Article. 


 If the ductility at 77°F is less than 100, the Material will be acceptable if its 
ductility at 60°F is more than 100. 


1. The Material shall not foam when heated to the application temperature. 


2.03 RAPID-CURING (RC) LIQUID ASPHALT: 


Characteristics 
WSDOT 


TEST 
METHOD 


RC-70 RC-250 RC-800 RC-3000 


Kinematic Viscosity at 
140°F cSt 202 70-140 250-500 800-160


0 3000-6000 


Flash Point (Tag Open 
Cup) (Min. °F) 207 --- 80 80 80 


Water Content (Max. %) 217 0.2 0.2 0.2 0.2 
Distillation: volume % of 
total distillate to 680°F 211     


to 374°F (Min.)  10 --- --- --- 
to 437°F (Min.)  50 35 15 --- 
to 500°F (Min.)  70 60 45 25 
to 600°F (Min.)  85 80 75 70 


Residue of 680°F 
distillation % volume by 
difference (Min.) 


 55 65 75 80 


Properties of residue from 
distillation to 680°F      


Absolute viscosity at 
140°F, poise 203 600-240


0 
600-240


0 
600-240


0 600-2400 


Ductility, 5 cm/min. at 
77°F, cm Min. 213 100 100 100 100 
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Solubility in 
trichloroethylene Min. % 214 99.0 99.0 99.0 99.0 


A. Notes: 


1. If the ductility at 77°F is less than 100, the Material will be acceptable if its 
ductility at 60°F is more than 100. 


B. The asphalt spraying application temperature at the distributor shall be as specified 
in “Application of Asphalt” Article. 


1. The Material shall not foam when heated to the application temperature. 


2.04 PAVING HMA: 


A. Paving HMA shall be PG 64-22 and shall meet the requirements of AASHTO MP1 
for performance graded asphalt cement. 


2.05 REJUVENATING (RECYCLING) AGENTS: 


A. The rejuvenating agent shall be a liquid emulsion of selected resin petroleum oil 
approved for use by the Materials Laboratory. 


B. RA-5. 


1. Viscosity @ 140°F. 


a. ASTM Test Method:  D 2170 or D 2171. 


b. Min.:  200 cSt 


c. Max.:  800 cSt 


2. Flashpoint, COC. 


a. ASTM Test Method:  D 92. 


b. Min.:  400°F 


c. Max.:  --- 


3. Saturates, Wt. 


a. ASTM Test Method:  D 2007. 


b. Min.:  ---% 


c. Max.:  30% 


4. Specific Gravity. 


a. ASTM Test Method:  D 70 or D 1298. 


b. Min.:  Report 


c. Max.:  --- 


5. Residue test from RTFC. 


a. ASTM Test Method:  D 2872. 
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1) The use of ASTM D 1754 has not been studied in the context 
of this Specification; however, it may be applicable.  In cases 
of dispute, the reference method shall be ASTM D 2872. 


b. Viscosity Ratio = RTFC Viscosity at 140°F, cSt 


1) Min:  --- 


   Original Viscosity at 140°F, cSt 


2) Max:  3. 


c. Weight Change. 


1) Min:  --- 


2) Max:  ±4% 


C. RA-25. 


1. Viscosity @ 140°F. 


a. ASTM Test Method:  D 2170 or D 2171. 


b. Min.:  1,000 cSt 


c. Max.:  4,000 cSt 


2. Flashpoint, COC. 


a. ASTM Test Method:  D 92. 


b. Min.:  425°F 


c. Max.:  --- 


3. Saturates, Wt. 


a. ASTM Test Method:  D 2007. 


b. Min.:  ---% 


c. Max.:  30% 


4. Specific Gravity. 


a. ASTM Test Method:  D 70 or D 1298. 


b. Min.:  Report 


c. Max.:  --- 


5. Residue test from RTFC. 


a. ASTM Test Method:  D 2872. 


1) The use of ASTM D 1754 has not been studied in the context 
of this Specification; however, it may be applicable.  In cases 
of dispute, the reference method shall be ASTM D 2872. 


b. Viscosity Ratio = RTFC Viscosity at 140°F, cSt 


1) Min:  --- 


   Original Viscosity at 140°F, cSt 
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2) Max:  3. 


c. Weight Change. 


1) Min:  --- 


2) Max:  ±3% 


D. RA-75. 


1. Viscosity @ 140°F. 


a. ASTM Test Method:  D 2170 or D 2171. 


b. Min.:  5,000 cSt 


c. Max.:  10,000 cSt 


2. Flashpoint, COC. 


a. ASTM Test Method:  D 92. 


b. Min.:  450°F 


c. Max.:  --- 


3. Saturates, Wt. 


a. ASTM Test Method:  D 2007. 


b. Min.:  ---% 


c. Max.:  30% 


4. Specific Gravity. 


a. ASTM Test Method:  D 70 or D 1298. 


b. Min.:  Report 


c. Max.:  --- 


5. Residue test from RTFC. 


a. ASTM Test Method:  D 2872. 


1) The use of ASTM D 1754 has not been studied in the context 
of this Specification; however, it may be applicable.  In cases 
of dispute, the reference method shall be ASTM D 2872. 


b. Viscosity Ratio = RTFC Viscosity at 140°F, cSt 


1) Min:  --- 


   Original Viscosity at 140°F, cSt 


2) Max:  3. 


c. Weight Change. 


1) Min:  --- 


2) Max:  ±2% 


E. RA-250. 







Project Name 
2/2/10 


SECTION 32 12 16.16   PAGE 7 
ASPHALT PAVING 
(for Street ROW only) 


1. Viscosity @ 140°F. 


a. ASTM Test Method:  D 2170 or D 2171. 


b. Min.:  15,000 cSt 


c. Max.:  35,000 cSt 


2. Flashpoint, COC. 


a. ASTM Test Method:  D 92. 


b. Min.:  450°F 


c. Max.:  --- 


3. Saturates, Wt. 


a. ASTM Test Method:  D 2007. 


b. Min.:  ---% 


c. Max.:  30% 


4. Specific Gravity. 


a. ASTM Test Method:  D 70 or D 1298. 


b. Min.:  Report 


c. Max.:  --- 


5. Residue test from RTFC. 


a. ASTM Test Method:  D 2872. 


1) The use of ASTM D 1754 has not been studied in the 
context of this Specification; however, it may be 
applicable.  In cases of dispute, the reference method 
shall be ASTM D 2872. 


b. Viscosity Ratio = RTFC Viscosity at 140°F, cSt 


1) Min:  --- 


   Original Viscosity at 140°F, cSt 


2) Max:  3. 


c. Weight Change. 


1) Min:  --- 


2) Max:  ±2% 


F. RA-500. 


1. Viscosity @ 140°F. 


a. ASTM Test Method:  D 2170 or D 2171. 


b. Min.:  40,000 cSt 


c. Max.:  60,000 cSt 
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2. Flashpoint, COC. 


a. ASTM Test Method:  D 92. 


b. Min.:  450°F 


c. Max.:  --- 


3. Saturates, Wt. 


a. ASTM Test Method:  D 2007. 


b. Min.:  ---% 


c. Max.:  30% 


4. Specific Gravity. 


a. ASTM Test Method:  D 70 or D 1298. 


b. Min.:  Report 


c. Max.:  --- 


5. Residue test from RTFC. 


a. ASTM Test Method:  D 2872. 


1) The use of ASTM D 1754 has not been studied in the context 
of this Specification; however, it may be applicable.  In cases 
of dispute, the reference method shall be ASTM D 2872. 


b. Viscosity Ratio = RTFC Viscosity at 140°F, cSt 


1) Min:  --- 


   Original Viscosity at 140°F, cSt 


2) Max:  3. 


c. Weight Change. 


1) Min:  --- 


2) Max:  ±2% 


G. The final acceptance of recycling agents meeting this Specification is subject to the 
compliance of the reconstituted asphalt blends with the requirements in Section for 
the class of HMA required. 
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2.06 CATIONIC EMULSIFIED ASPHALTS 
 Type Rapid Setting Medium Setting Slow Setting Special 


Track 
Grade WSD


OT 
Test 


Metho
d 


CRS-1 CRS-2 CMS-2S CMS-2 CMS-2h CSS-1 CSS-1h STE-1 
Min


. 
Max


. 
Min


. 
Max


. 
Min. Max


. 
Min. Max


. 
Min. Max


. 
Min. Max


. 
Min


. 
Max


. 
Min


. 
Max. 


Test on Emulsions:  
Viscosity Saybolt 
Furol S @ 
77°F (25°C)  212 --- --- --- --- --- --- --- --- --- --- 20 100 20 100 --- 30 
Viscosity Saybolt 
Furol S @ 
122°F (50°C)  212 20 100 150 400 50 450 50 450 50 450 --- --- --- --- --- --- 
Storage stability 
test 1 day % 212 --- 1 --- 1 --- 1 --- 1 --- 1 --- 1 --- 1 --- 1 
Demulsibility 35 
m.l. 0.8% sodium 
dioctyl 
sulfosuccinate, %a 212 40 --- 40 --- --- --- --- --- --- --- --- --- --- --- 25 --- 
Coating ability & 
water Resistance:  
Coating, dry 
aggregate 212 --- --- --- --- good --- good --- good --- --- --- --- --- --- --- 
Coating, after 
spraying 212 --- --- --- --- fair --- fair --- fair --- --- --- --- --- --- --- 
Coating, wet 
aggregate 212 --- --- --- --- fair --- fair --- fair --- --- --- --- --- --- --- 
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Coating, after 
spraying 212 --- --- --- --- fair --- fair --- fair --- --- --- --- --- --- --- 
Particle charge test 212 positive positive positive Positive positive positiveb positiveb positive 
Sieve Test, % 212 --- 0.10 --- 0.10 --- 0.10 --- 0.10 --- 0.10 --- 0.10 --- 0.10 --- 0.10 
Cement mixing 
test, % 212 --- --- --- --- --- --- --- --- --- --- --- 2.0 --- 2.0 --- --- 
Distillation:  
Oil distillate by 
vol. Of emulsions 
% 212 --- 3 1.5 3 --- 20 --- 12 --- 12 --- --- --- --- --- 5 
Residue, % 212 60 --- 65 --- 60 --- 65 --- 65 --- 57 --- 57 --- 45 --- 
Tests on residue 
from distillation 
test:  
Penetration, 77°F 
(25°C) 201 100 250 100 250 100 250 100 250 40 90 100 250 40 90 100 200 
Ductility, 77°F 
(25°C) 5 cm/min., 
cm 213 40 --- 40 --- 40 --- 40 --- 40 --- 40 --- 40 --- 40 --- 
Solubility in 
trichlorethylene, % 214 97.5 --- 97.5 --- 97.5 --- 97.5 --- 97.5 --- 97.5 --- 97.5 --- 97.5 --- 


aThe demulsiblilty test shall be made within 30 days from date of shipment. 
bIf the particle charge test for CSS-1 and CSS-1h is inconclusive, material having a maximum pH value of 6.7 will be acceptable. 
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2.07 ASPHALT FOR SUB-SEALING: 


A. Asphalt for sub-sealing shall conform to the requirements of AASHTO M 238 
except that the minimum softening point shall be 170o


2.08 HOT MELT TRAFFIC BUTTON ADHESIVE: 


F. 


A. Flash Point, COC:  550°F Min. 


1. ASTM Test Method:  D 92. 


B. Softening Point:  200°F Min. 


1. ASTM Test Method:  D 36. 


C. Brookfield Viscosity, 400°F:  7,500 cP Max. 


1. ASTM Test Method:  D 2196. 


D. Penetration, 100g, 5 sec, 77°F:  10 - 20 dmm. 


1. ASTM Test Method:  D 5. 


E. Filler Content, by weight (Insoluble in 1,1,1 Trichloroethane):  50 – 75% 


1. ASTM Test Method:  D 2371 


2. Filler Material shall be calcium carbonate and shall conform to the following 
fineness (Percent Passing): 


a. Sieve Size No. 100:  100% 


b. Sieve Size No. 200:  95% 


c. Sieve Size No. 325:  75% 


F. Hot melt bitumen adhesive shall develop bond pull-off strength greater than 100 psi 
between 0°F and 120°F. 


2.09 COAL TAR PITCH EMULSION: 


A. Coal tar pitch emulsion shall conform to all requirements of Federal Specification 
R-P-355. 


B. The emulsion shall be prepared from straight run, high temperature, coke oven tar 
meeting the requirements of Federal Specification RC 1424. 


C. The emulsion shall be homogeneous and shall show no separation or coagulation of 
components that cannot be overcome by moderate stirring.  It shall be capable of 
being applied completely by squeegee, brush, or other approved mechanical methods 
to the surface of bituminous pavements when spread at the specified rates. 


2.10 ANTI-STRIPPING ADDITIVE: 


A. When directed by the Engineer, asphalt Material shall be treated with an approved 
heat-stable anti-stripping additive. 
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B. The anti-stripping additive shall be added to the asphalt at the point of shipment and 
shall be a percentage designated by the Engineer, not to exceed 1 percent by weight 
of the asphalt. 


C. The anti-stripping additive shall be approved by the SPU Materials Laboratory prior 
to use. 


D. Once designated for use on the Project, the brand, grade, or percentage of anti-
stripping additive shall not be changed. 


2.11 GRADES OF ASPHALT: 


A. The grade of asphalt for tack coats shall be Cationic Emulsified Asphalt CRS-2 or 
STE-1. 


B. The grade of asphalt for sealing joints and other meet lines shall be STE-1. 


2.12 CRACK SEALING - RUBBERIZED ASPHALT: 


A. Rubberized asphalt for crack sealing asphalt concrete pavement shall conform to 
AASHTO M 173 (ASTM D 1190) and have a COC flash point (AASHTO T 48) of 
400°F minimum. 


1. AASHTO M 173 (ASTM D 1190) is modified to delete the Bond Test 
requirement. 


2. AASHTO T 48 is modified to require careful agitation of the rubberized 
asphalt sample during testing to prevent local overheating. 


PART 3 - EXECUTION 


3.01 SURFACE PREPARATION - TREATED SURFACES: 


A. When an existing treated surface is to be used as a base for one or more courses of 
new asphalt concrete or other surfacing, the treated surface shall first be prepared as 
follows: 


1. Treated surfaces shall be swept with a power broom until free from dirt and 
other foreign matter.  Hand brooms shall be used to clean omissions of the 
power broom.  Fatty asphalt patches, grease drippings and other 
objectionable material shall be removed from the existing pavement. 


2. Excess asphalt joint filler shall be completely removed and pre-molded joint 
filler shall be removed to at least ½-inch below the surface of the existing 
pavement. 


3. In order to obtain a base having uniform grade and cross section, all surface 
irregularities in the existing treated surface shall be corrected prior to 
placement of the new asphalt concrete or other bituminous surface treatment.  
Correction shall be by patching and if necessary, pre-leveling unless planing 
or heater-scarifying is specified.  Although patching and pre-leveling may be 
necessary after planing, such work, after planing, shall be performed only 
when specified in the Contract or designated by the Engineer. 
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B Pre-leveling: 


1. When a surface of the existing pavement or old base is irregular, it shall be 
brought to a uniform grade and cross section by pre-leveling. 


2. As soon as the existing surface has been thoroughly cleaned, holes and 
discontinuities in the surface and edges and edge breaks shall be patched. 


a. Asphalt used for patching shall be Class A HMA, heated to the 
temperature specified in “Heating Of Asphalt Material” Article of this 
Section. 


b. Before placing the premixed patch Material in the hole, the bottom 
and edges of the hole shall be tack coated. 


c. The patch Material shall be thoroughly compacted. 


3. Patching shall be accomplished prior to pre-leveling or installation of the first 
asphalt course, whichever is applicable. 


a. Pre-leveling of uneven or broken surfaces shall be accomplished by 
placing asphalt concrete of the class specified with a motor patrol 
grader, by hand-raking, by Miller box, or by such other method 
acceptable to the Engineer. 


b. After placement, the asphalt concrete shall be thoroughly compacted. 


4. In some cases spot planing to remove high areas caused by rutting, etc., shall 
be performed prior to pre-leveling. 


a. Locations to be planed prior to pre-leveling will be indicated in the 
Contract Documents. 


5. Unless specified otherwise in the Contract Documents, pre-leveling Materials 
shall be the same class of asphalt concrete as the wearing course except that 
when asphalt concrete Class G is being used to construct the wearing course 
overlay, asphalt concrete Class A or Class B may, upon approval of the 
Engineer, be used as an alternate for pre-leveling provided there is no 
increase in cost to the Owner for substituting one of the alternate mixes. 


C Planing Bituminous Pavements: 


1. When planing is specified, the surface of designated pavements or the top 
surface of subsurface courses shall be removed or reshaped by planing to 
remove irregularities and produce a prepared Sub-grade acceptable for 
receiving an asphalt concrete overlay. 


a. Planing shall be by the cold milling method unless heater planing is 
otherwise specified in the Contract Documents. 


b. The planer shall not be used on the final wearing course of new 
asphalt concrete construction. 


2. Planing operations shall be conducted in a manner that do not tear, break, 
burn, or otherwise damage the surface which is to remain. 
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a. The finished planed surface shall be slightly grooved or roughened 
and shall be free from gouges, deep grooves, ridges, or other 
imperfections. 


3. A tapered wedge cut shall be made longitudinally along curb lines sufficient 
to provide a minimum of 4 inches of curb reveal after placement and 
compaction of the final wearing course. 


a. A tapered wedge cut shall also be made at transitions to adjoining 
pavement surfaces (meet lines) where butt joints are indicated on the 
Drawings. 


b. Butt joints shall be cut in a straight line with vertical faces 2 inches or 
more in height and shall produce a smooth transition to the existing 
adjoining pavement. 


4. After planing is complete, the planed surfaces shall be swept, cleaned, and if 
required by the Contract, patched and preleveled. 


5. When the planed street surface is opened to traffic prior to asphalt concrete 
paving operations, the Contractor shall install, maintain and subsequently 
remove temporary pavement markings as specified in the “Paving Under 
Traffic” Article of this Section. 


6. Tapered sections of Temporary Asphalt (MC 250) shall be placed around 
each utility casting that protrudes more than 1 inch above the surface in the 
traveled Roadway, or any other area which can be a safety hazard to 
vehicular traffic. 


a. These temporary tapered sections shall be removed prior to laying the 
asphalt overlay. 


D. Tack Coat: 


1. A tack coat of asphalt, applied at the rate of 0.02 to 0.08 gallons per square 
yard of retained asphalt, shall be applied by a mechanical distributor meeting 
the requirements of Section 32 11 26.23 - Asphalt Plants and Equipment, to 
all surfaces on which any course of asphalt concrete is to be placed or abutted 
including prior to pre-leveling. 


2. The distributor Equipment shall be capable of distributing asphalt uniformly 
over an area in controlled amounts and shall be equipped with hand operated 
spray Equipment for use only on inaccessible and irregularly shaped areas. 


3. When asphalt concrete pavement Class D is being constructed, the tack coat 
shall be applied to the existing surface at a rate of 0.12 to 0.20 (0.08 to 0.12 
residual) gallons per square yard. 


4. Where the new asphalt concrete abuts a curb or gutter, cold pavement joint, 
trimmed meet line, or any metal surface, a thin tack coat of asphalt shall be 
applied on the vertical face of the abutting surface by hand painting prior to 
paving. 
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5. The application on the contact surfaces shall be thin and uniform in order to 
avoid an accumulation of excess asphalt in puddles. 


6. The Contractor shall not apply the tack coat on vertical contact surfaces 
above the finished height of the asphalt concrete being placed. 


3.02 SURFACE PREPARATION - UNTREATED SURFACES: 


A. Untreated Roadway surfaces, including intersections and side Roadway approaches 
which are to receive asphalt concrete pavement or other surfacing shall be shaped to 
a uniform grade and cross-section, conforming as nearly as possible to that which 
exists except: 


1. When new lines and grades are indicated in the Contract or staked by the 
Engineer; or  


2. Where the height of the centerline crown above the gutterline or edge of 
Roadway, exceeds 2 percent of the distance of half the Roadway width, then 
the crown and adjacent Roadway shall be corrected by excavation, or 
scarifying and blading, to bring about a cross section having a revised crown 
height 2 percent of half the Roadway width distance. 


a. For this item, lines and grades will not be set by the Engineer. 


B. The basis for establishing final line and grade in such cases shall be curbs, curbs and 
gutters, existing pavement, or pavement edges or other existing street improvements. 


C. Existing driveways shall be graded as necessary to provide a smooth transition to the 
final grade of the new pavement surface including such grading as may be necessary 
to permit driveway adjustment with Class A HMA. 


D. Where no curbs or curbs and gutters exist and where none are presently required, 
sub-grade preparation shall extend one foot on each side of the Roadway beyond the 
final asphalt paving width indicated on the Drawings or to such greater width as the 
Engineer may require. 


1. At street intersections the minimum radius of curve at edge of pavement 
shall be 20 feet. 


E. The grade shall be shaped so that all frame castings for manholes, monument boxes, 
gate valve boxes, catch basins, etc. within the Roadway section to be treated extend 
above the prepared surface, such that the casting is flush with the final surface. 


1. Where existing asphalt or cement concrete pavement is being met with new 
asphalt surfacing, sufficient existing Material shall be removed to permit the 
forming of a butt joint. 


2. The end results shall be a smooth level Roadway surface as specified in 
“Surface Smoothness” Article of this Section. 


F. Those areas and surfaces which are to be prepared for the placement of asphalt 
concrete pavement or other surfacing shall be considered Sub-grade for the new 
construction. 


1. See Section 32 11 26 - Sub-grade Preparation for HMA Paving. 
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2. Excess native Material deemed suitable by the Engineer shall be stockpiled 
by the Contractor or bladed to the Roadway edge and used as needed for fill 
or Shoulder restoration following completion of the paving. 


3. The scarified or excavated Material shall be used to the fullest extent possible 
as sub-base Material prior to the placement of new crushed rock. 


4. If there is a surplus of stockpiled Material after construction is complete, the 
Contractor shall clean up the stockpile site and remove and dispose of the 
surplus Material. 


G. During the operation of blading and rolling, water shall be applied in the amount and 
at locations designated by the Engineer. 


H. When, in the opinion of the Engineer, insufficient Roadway Sub-grade Material is 
available, the Contractor shall furnish, place, and compact a maximum of 2 inches of 
Mineral Aggregate Type 1 on the Sub-grade. 


1. The Material shall not be placed unless specifically ordered in writing by the 
Engineer. 


I. The Contractor shall insure that a 6 inch minimum depth of selected and suitable 
native Material, or procured crushed rock base acceptable to the Engineer is provided 
for the asphalt paving. 


J. The full width of the Roadway shall be sprinkled with water, when ordered by the 
Engineer, to alleviate dust and to keep the Sub-grade Material moist as an aid to 
compaction. 


K. Immediately before the prime coat of asphalt is applied, the Roadway surface shall 
be stable and unyielding, in dry to medium damp condition, free from irregularities 
and Material segregation, and true to line, grade, and cross section. 


L. In the event the compacted aggregates are of such gradation as to resist penetration 
of the asphalt, the Contractor shall loosen no more than the upper ½ inch of surface 
and regrade it without compaction immediately before the prime coat application. 


1. Following the application of aggregate on the prime coat, rolling shall be 
performed as specified above. 


3.03 PRIME COAT TREATMENT: 


A. Unless otherwise specified in the Contract Documents, a prime coat treatment of 
asphalt complying with the requirements of “Application Of Asphalt” Article of this 
Section for existing gravel, crushed rock, or oil mat streets shall be applied prior to 
paving with asphalt concrete. 


B. The prime coat shall be applied over the entire area of proposed asphalt pavement 
construction, and asphalt concrete pavement shall not be placed until the prime coat 
has cured for a full 5 days. 


C. The Contractor shall maintain the completed prime coat by blading or brooming until 
the asphalt concrete is placed.  Should any holes, breaks, or irregularities develop in 
the Roadway surface after the prime coat has been applied, they shall be patched or 
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repaired in accordance with “Surface Preparation - Untreated Surfaces” Article of 
this Section, immediately in advance of placing the asphalt concrete pavement. 


D. Immediately prior to tacking and placing the asphalt concrete pavement, the surface 
of the prime coat shall be swept clean of all dirt, dust, and other foreign matter. 


E. In areas used as turnouts or which receive heavy service, the Engineer may order a 
change in the Sub-grade elevation to provide a greater depth of pavement. 


F. The Contractor shall prepare untreated Shoulders and traffic islands by blading and 
compacting to provide a sound base for paving. 


1. The prime coat treatment shall be omitted, and the asphalt concrete pavement 
shall be constructed on the prepared Sub-grade after tacking in accordance 
with “Tack Coat” Paragraph of “Surface Preparation - Treated Surfaces” 
Article of this Section. 


G. When prime coat treatment is not required, the Contractor shall prepare the untreated 
Roadway as specified above except for the prime coat of asphalt and aggregate.  The 
asphalt concrete pavement shall be constructed on the prepared Sub-grade and tacked 
in accordance with “Tack Coat” Paragraph of “Surface Preparation - Treated 
Surfaces” Article of this Section. 


3.04 CRACK SEALING: 


A. When the Work requires “Crack Sealing”, all cracks and joints shall be cleaned with 
a stiff-bristled broom and compressed air. 


B. After cleaning, all cracks less than ¼ inch in width shall be filled with straight CSS-1 
emulsified asphalt and topped with sand. 


C. All cracks and joints at least ¼ inch and less than ¾ inch in width shall be filled with 
either a sand slurry or rubberized asphalt. 


D. Cracks ¾ inch and larger in width shall require preparation by routing prior to 
cleaning and then shall be filled with a sand slurry. 


E. Application of Sand Slurry. 


1. The sand slurry shall consist of approximately 20 percent CSS-1 emulsified 
asphalt, approximately 2 percent Portland cement, water (if required), and the 
remainder clean U.S. no. 4 - 0 paving sand. 


2. The mixture shall be poured into the cracks and joints until full. 


3. The following Day, any cracks or joints which are not completely filled shall 
be topped off with the slurry. 


4. After sealing, the filler shall be broomed or squeegeed flush with the existing 
pavement surface and allowed to cure prior to constructing the asphalt 
concrete overlay. 


F. Application of Rubberized Asphalt. 
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1. The sealant Material shall meet the requirements of “Crack Sealing - 
Rubberized Asphalt” Article of this Section, and shall be applied in 
accordance with the manufacturer’s recommendations. 


2. These recommendations shall be submitted to the Engineer by the Contractor 
prior to the start of this type construction and shall include recommended 
heating time and temperature, allowable storage time and temperatures after 
initial heating, allowable reheating criteria, and application temperature 
range. 


3. The cracks shall be completely dry before being filled with the rubberized 
asphalt. 


4. Filling shall be controlled to confine the Material within the crack or joint. 


a. If, in the opinion of the Engineer, the Contractor’s method of filling 
results in an excessive amount of sealant on the pavement surface, 
filling shall be stopped and the method changed. 


b. Any overflow shall be cleaned from the pavement surface.  


3.05 HEATING OF ASPHALT MATERIAL: 


A. The asphalt shall be heated to a maximum of 350°F. 


B. The asphalt shall be heated in a manner that avoids local overheating and provide a 
continuous supply of asphalt Material to the mixer at a uniform temperature ±25°F 
from the temperature specified.  


3.06 TEMPERATURE OF ASPHALT: 


A. The temperature of paving asphalts in storage tanks when loaded for transporting to 
destination shall not be greater than 400°F. 


3.07 PREPARATION OF AGGREGATES: 


A. The aggregates shall be stockpiled according to the requirements of Section 02060 – 
Mineral Aggregates. 


B. The aggregates shall be removed from stockpile(s) in a manner to ensure a minimum 
of segregation when being moved to the asphalt plant for processing into the final 
mixture. 


3.08 MIX DESIGN: 


A. Once the crushing operation has stabilized, a representative sample will be obtained 
from the stockpiled aggregates.  A sample of the stockpiled blending sand, if needed, 
will also be required at this time. 


B. The Contractor shall submit for approval at least 15 working Days in advance a 
production mix gradation which shall be the basis for the job mix formula for the 
mix design. 
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1. The proposed gradation may vary from the production values from aggregate 
production to reflect anticipated plant operations and adjustments as 
necessary to ensure compatibility. 


2. Paving operations shall not proceed until a mix design is approved by the 
Engineer. 


3. The Contractor’s submittal shall also include a mix design from an ASTM or 
AASHTO accredited test laboratory approved by the Engineer based on the 
requirements of Section 32 11 23 - Mineral Aggregates. 


C. Additional time will be required, and a separate mix design submittal required, if the 
Contractor has requested that more than one source of asphalt cement be approved. 


D. When old asphalt concrete is proposed for inclusion in the mix, the Contractor shall 
submit a design for approval, including representative samples taken in the presence 
of the Engineer, and the approximate proportions of the various Materials (old 
asphalt concrete, new aggregate, recycling agent, and new paving asphalt) to be 
used. 


1. Upon tentative approval of the approximate proportions proposed by the 
Contractor, the Materials shall be proportioned together for a job mix design. 


2. Approval of the mix design will be based upon meeting the requirements of 
Section 32 11 23 - Mineral Aggregates, for the specified class of HMA, 
unless indicated otherwise in the Contract Documents. 


3. In addition, for mix design approval, the blend of recovered paving asphalt 
plus recycling agent and additional paving asphalt shall meet the 
requirements for PG 64-22. 


4. The Contractor shall allow 15 Working Days for approval of this design 
beginning when the Material has been received by the SPU Materials 
Laboratory. 


5. Additional time may be required if the mix design is found unacceptable, or 
if the Contractor requests more than one recycling agent or paving asphalt 
source approval. 


E. The Contractor is also advised that production of the asphalt concrete shall not 
commence until the job mix design has been established and approved. 


F. The Contractor shall obtain the Engineer’s approval prior to changing the source of 
asphalt cement during the production of asphalt concrete as specified above. 


G. Blending of asphalt from different sources will not be permitted. 


3.09 MIXING: 


A. The prepared aggregates shall be combined in the mixer in the amount of each 
fraction of aggregates as specified.  The asphalt Material shall be measured or 
gauged and introduced into the mixer per the approved mix design submittal.  


B. After the required amounts of aggregate and asphalt Material have been introduced 
into the mixer, unless the Contract Documents specify otherwise, the Materials shall 







Project Name 
2/2/10 


SECTION 32 12 16.13   PAGE 20 
ASPHALT PAVING 
(for Street ROW only) 


be mixed until a complete and uniform coating of the particles and a thorough 
distribution of the asphalt Material throughout the aggregate is ensured. 


C. When discharged, the temperature of the mix shall not exceed 325°F except that the 
temperature for mixes designed for asphalt concrete Class D shall not exceed 260°F. 


D. A maximum water content of 2% in the mix, at discharge, will be allowed providing 
the water causes no problems with handling, stripping, or flushing. 


E. Storing or holding of the asphalt concrete mixture in acceptable storage facilities will 
be permitted during the daily operation but in no event shall the Materials be held for 
more than 24 hours. 


1. Materials held for more than 24 hours after mixing shall be rejected and 
disposed of by the Contractor at no expense to the Owner. 


2. The storage facility shall have a visible device located at the top of the cone 
or about the third point to indicate the amount of Material in storage. 


3. No Material shall be accepted from the storage facility when the Material in 
storage is below the top of the cone of the storage facility, except at the end 
of the Working Day. 


3.10 APPLICATION OF ASPHALT: 


A. Upon the properly prepared Roadway surface, Cationic Emulsified Asphalt (CRS-2) 
shall be applied at the following rate: 


1. In non-shaded areas:  0.35 to 0.40 gallon per square yard. 


2. In shaded areas:  0.38 to 0.45 gallon per square yard. 


B. The asphalt spraying application temperature at the distributor shall be between 
140°F and 185°F.  The Engineer may vary the rate of asphalt application that will 
give the best results.  


C. To ensure uniform distribution of asphalt prior to beginning the asphalt application, 
the distributor bar shall be operated over a pit or vat.  To avoid gaps and ridges at 
transverse junctions of separate applications of asphalt, the Contractor shall spread 
sufficient building paper over the treated surface to make sure that the spray jets 
function normally when the untreated surface is reached. 


D. The pattern of application of shots, and width and length of application of shots of 
asphalt Material shall be such as to provide proper coverage of crushed Material 
within the times specified, provide proper widths to such dimensions as to facilitate 
an acceptable coverage of crushed cover stone, and provide lapping of subsequent 
adjacent applications.  


E. Asphalt shall be applied to spandrels of intersections and driveways immediately 
ahead of, or immediately behind the adjacent longitudinal street application. 


F. Omissions (skips) by the distributor shall immediately be covered by hand 
application with the same grade of hot asphalt. 
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G. Any one spread of asphalt shall cover no more area than can be covered with Mineral 
Aggregate within 3 minutes from the time of application, upon any part of the 
spread.  


H. Asphalt shall be spread toward the source of Mineral Aggregate to avoid injury to 
the freshly treated surface.  No asphalt shall be spread until adequate supplies of 
Mineral Aggregate are on hand at the Project Site.  


I. Curbs: 


1. Where earth curbs or no curbs exist, the application of asphalt shall extend 4 
inches beyond the gutter line. 


2. Where concrete curb and gutter exist, the application shall lap onto the gutter 
section, but shall not exceed 2 inches. 


3. Where concrete curb exists, the application shall be placed as closely as 
possible to the vertical surface without excessive splash onto the curb. 


4. Where concrete curb or curb and gutter exist, the distributor shall be 
equipped with a splash board designed to prevent spraying thereon. 


J. All castings shall be covered with heavy building paper and weighed down with sand 
or crushed Material. 


K. Hand sprayers shall be used to apply asphalt around castings, and to areas where 
coverage is insufficient. 


3.11 SPREADING AND FINISHING: 


A. The asphalt concrete mixture shall be laid at a temperature of not less than 250°F and 
ot less than the asphalt pavement manufacturer’s recommended temperature 
whichever is greater, upon an approved surface, then spread and struck off to the 
grade and elevation established. 


B. Asphalt pavers complying with Section 32 11 23.26 - Asphalt Plants and Equipment, 
shall be used to distribute the mixture. 


C. The nominal compacted depth of any layer of any course shall not exceed the 
following depth limits: 


1. E    0.25 foot (3”) - 0.35 foot (4¼”) 


2. A & B (Base Course)  0.25 foot (3”) - 0.35 foot (4¼”) 


3. A, B, & F   0.16 foot (2”) - 0.25 foot (3”) 


4. G    0.10 foot (1¼”) - 0.10 foot (1¼”) 


5. D    0.08 foot (1”) - 0.08 foot (1”) 


D. When more than 1 course is necessary to meet the final paving grade, the first course 
shall include any widening of the existing Roadway and pre-leveling of the existing 
pavement surface. 
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1. The pre-leveling course or courses shall be constructed so that the final 
wearing course has a uniform compacted depth and conforms to the finished 
grade and cross section elevations specified. 


E. Construction of 1 course upon another shall not proceed until the underlying course 
has completely cooled and set. 


F. No hauling shall be done over freshly placed pavement. 


G. On areas where irregularities or unavoidable obstacles make the use of mechanical 
spreading and finishing Equipment impractical, the paving may be done with other 
Equipment or by hand. 


H. The placing of asphalt mixtures at night will not be permitted. 


I. When the asphalt mixture is being produced by more than one asphalt plant, the 
Material produced by each plant shall be placed by separate spreading and 
compacting Equipment. 


J. The internal temperature of the mix should not be less than 185°F upon achieving 
density requirements in accordance with the applicable Specifications. 


1. Should the Contractor not achieve specification densities at temperatures of 
185°F or above 185°F, the Contractor will be permitted to continue to 
compact with steel wheeled rollers or a pneumatic tired roller provided that 
future compaction operations are adjusted to meet the density requirements at 
the aforementioned temperature. 


2. The vibratory roller, in the vibratory mode, shall not be used under any 
circumstances whenever the internal temperature of the mixture is below 
175°F. 


3.12 UTILITY ADJUSTMENTS: 


A. Utility castings shall be adjusted to finished grade prior to the construction of rigid 
base pavement or the final wearing course (Section 32 23 13.16- Grade Adjustment 
of Utility Structures.) 


3.13 COMPACTION EQUIPMENT AND METHODS: 


A. Immediately after the asphalt concrete mixture has been spread, struck off, and 
surface irregularities adjusted, it shall be thoroughly and uniformly compacted. 


1. The completed course shall be free from ridges, ruts, humps, depressions, 
objectionable marks, or irregularities and in conformance with the line, grade, 
and cross-section shown on the Drawings, or as established by the Engineer. 


2. If necessary, the mix design may be altered to achieve desired results. 


B. Compaction shall take place when the mixture is in the proper condition so that no 
undue displacement, cracking, or shoving occurs. 


1. Areas inaccessible to large compaction Equipment shall be compacted by 
mechanical or hand tampers. 
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a. Where hand tamping of new asphalt is required, the Contractor shall 
use a flat bottomed tool weighing a minimum of 40 pounds.  


2. Any asphalt concrete that becomes loose, broken, contaminated, shows an 
excess or deficiency of asphalt, or is in any way defective, shall be removed, 
replaced, and immediately compacted to conform with the surrounding area. 


C. The type of rollers to be used and their relative position in the compaction sequence 
shall generally be the Contractor’s option, provided specification densities are 
attained. 


1. An exception shall be that the pneumatic tired roller shall be used between 
October 1 and April 1. 


2. Coverage with a vibratory or steel wheel roller may precede pneumatic tired 
rolling. 


3. When HMA pavement Class D is being constructed, the use of pneumatic 
rollers will not be required. 


D. Vibratory rollers shall not be operated in the vibratory mode when the internal 
temperature of the mix is less than 175°F or when checking or cracking of the mat 
occurs at a greater temperature. 


E. Vibratory rollers in the vibratory mode are also prohibited on bridge decks, brick 
bases, and block bases. 


3.14 COMPACTION CONTROL: 


A. For HMA Class A, Class B, Class E and Class F, where paving is in the traffic lanes, 
including lanes for ramps, truck climbing, weaving, speed changes, and left turn 
channelization, and the specified compacted course thickness is greater than 0.10 
foot, the acceptable level of compaction shall be a minimum of 91 percent of the 
maximum density as determined by ASTM D-2041. 


1. The level of compaction attained will be determined as the average of not less 
than 5 nuclear density gauge tests taken on the Day the mix is placed (after 
completion of the finish rolling) at randomly selected locations within each 
lot. 


2. The quantity represented by each lot will be no greater than a single Day’s 
production or approximately 400 tons, whichever is less. 


3. Control lots not meeting the prescribed minimum density standard shall be 
removed and replaced. 


4. In addition to the randomly selected locations for tests of the control lot, the 
Engineer reserves the right to test any area which appears defective and to 
require the further compaction of areas that fall below acceptable density 
readings.  These additional tests shall not impact the compaction evaluation 
of the entire control lot. 


B. Cores may be used as an alternate to the nuclear density gauge tests. 
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1. When cores are taken by the Engineer at the request of the Contractor, the 
request shall be made by noon of the first Working Day following placement 
of the mix. 


2. The Engineer shall be reimbursed for the coring expenses at the rate of $85 
per core when the core indicates the acceptable level of compaction within a 
lot has not been achieved. 


C. At the start of paving, if requested by the Contractor, a compactability test section 
shall be constructed to determine the compactability of the mix design. 


1. Compactability shall be based on the ability of the mix to attain the specified 
minimum density. 


2. Following determination of compactability, the Contractor is responsible for 
the control of the compaction effort. 


3. If the Contractor does not request a test section, the mix will be considered 
compactable. 


D. HMA Class A, Class B, Class E and Class F, constructed under conditions other than 
listed above shall be compacted on the basis of a test point evaluation of the 
compaction train. 


1. The test point evaluation shall be performed in accordance with instructions 
from the Engineer. 


2. The number of passes with an approved compaction train, required to attain 
the maximum test point density, shall be used on all subsequent paving. 


3.15 LONGITUDINAL AND TRANSVERSE JOINTS: 


A. The placing of the top or wearing course shall be as nearly continuous as possible, 
and the roller shall pass over the unprotected end of the freshly laid mixture only 
when the laying of the course is discontinued for such length of time as to permit the 
mixture to become chilled. 


1. When this work is resumed, the previously compacted mixture shall be cut 
back to produce a slightly beveled edge for the full thickness of the course. 


B. Where a transverse joint is being made in the wearing course, strips of heavy 
wrapping paper shall be used.  The wrapping paper shall be removed and the joint 
trimmed to a slightly beveled edge for the full thickness of the course prior to 
resumption of paving. 


C. The Material which is cut away shall be wasted and new mix shall be laid against the 
fresh cut.  Rollers or tamping irons shall be used to seal the joint. 


D. The longitudinal joint in any one layer shall be offset from the layer immediately 
below by not more than 6 inches nor less than 2 inches. 


1. All longitudinal joints constructed in the top layer shall be at a lane line or 
edge line of the Traveled Way. 
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2. On one-lane ramps a longitudinal joint may be constructed at the center of the 
traffic lane, subject to approval by the Engineer, if: 


a. The ramp must remain open to traffic, or, 


b. The ramp is closed to traffic and a hot lap joint is constructed. 


E. If a hot lap joint is allowed, the following requirements shall be met. 


1. Two paving machines shall be used. 


2. A minimum average compacted density of 92 percent of the maximum 
density shall be achieved throughout the traffic lane. 


3. Construction Equipment shall not impact any uncompacted mix. 


F. Immediately following the compaction of the top wearing course, meet line joints 
where the new asphalt concrete abuts existing asphalt concrete pavements, Portland 
cement concrete pavements, oil mats, concrete curbs and gutter, etc., shall be sealed 
with STE-1 Asphalt per “Connections with Existing Facilities” Article of this 
Section. 


3.16 CONNECTIONS WITH EXISTING FACILITIES: 


A. Where construction of new asphalt concrete pavement connects with an existing 
Roadway surface, driveway, bridge, railway crossing, or other similar facility, the 
Contractor shall provide a smooth riding transition between the new and existing 
surface. 


1. Such work may require the modification of the existing Roadway profile by 
burning, planing or milling in order to achieve the desired smooth riding 
transition or may require other adjustment of the connecting surface. 


B. Where butt joints are required at the meet lines of new construction and existing 
surfaces, the existing abutting pavement shall be trimmed by chipping, planing, 
milling or such other acceptable method in order to insure a minimum depth of 2 
inches of compacted asphalt concrete at the point of connection. 


1. Meet lines shall be trimmed straight and the edges vertical. 


2. Waste Material resulting from such trimming or chipping shall be disposed of 
by the Contractor. 


3. Butt joints will be required only at locations designated on the Drawings. 


4. Unless the existing Roadway profile requires modification by planing, all 
other connections shall be made by shimming or feathering to provide the 
necessary smooth riding connection. 


C. Where the transition is to be made by shimming or feathering, it shall be 
accomplished at the time the final course is being constructed by raking out the 
oversize aggregates of the asphalt concrete mix being used. 


1. The Contractor shall not leave the asphalt open graded when feathering and 
shimming down to an existing surface. 
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2. If approved by the Engineer, shimming and feathering may be accomplished 
at a later date. 


a. In such case, HMA Class G shall be used. 


D. Surfaces to be in contact with the new asphalt shall be tacked in accordance with 
“Tack Coat” Paragraph of “Surface Preparation - Treated Surfaces” Article of this 
Section. 


E. Meet lines shall be sealed while the new asphalt concrete is still warm by painting 
with Special Tack Coat (STE-1) asphalt and then immediately covering the asphalt 
paint strip with clean, dry paving sand complying with Section 32 11 23 - Mineral 
Aggregates. 


3.17 SURFACE SMOOTHNESS: 


A. The completed surface of all courses shall be of uniform texture, be smooth, have a 
continuous “plane” crown and grade, and be free from defects of all kinds. 


1. The completed surface of the wearing course shall not vary more than 
1/8-inch from the lower edge of a 10-foot straightedge placed on the surface 
parallel to the centerline. 


2. The transverse slope of the completed surface of the wearing course shall 
vary not more than ¼-inch in 10 feet from the rate of transverse slope shown 
on the Drawings. 


B. When deviations in excess of, but not more than twice, the above tolerances are 
found, pavement surface shall be corrected by the addition of asphalt concrete 
mixture of an appropriate class, to low places, or the removal of Material from high 
places by grinding with an acceptable grinding machine. 


1. The repair method shall be submitted to the Engineer for approval. 


2. The corrected deviation shall be sealed. 


3. All areas in which the surface of the completed pavement deviates more than 
twice the allowable tolerances described above shall be removed and 
replaced.  


4. If deviations are found which exceed the allowable tolerances but are not in 
excess of twice the allowable tolerances described above, and, in the opinion 
of the Engineer, correction by means of any of the methods specified above 
do not produce acceptable results as to smoothness and serviceability, the 
Engineer may accept the completed pavement and shall deduct from monies 
due or that may become due to the Contractor the sum of $500.00 for each 
and every section of single traffic lane 100 feet in length in which any 
deviations as described above are found. 


a. Under these circumstances, the decision whether to accept the 
completed pavement or to require corrections as described above shall 
be vested entirely in the Engineer. 
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C. Where grinding or filling does not allow for an acceptable Pavement Structure, 
removal and replacement of the wearing course of asphalt concrete will be required. 


1. Correction of defects shall be carried out until there are no deviations 
anywhere greater than the allowable tolerances.  


D. When Portland cement concrete pavement is placed on HMA pavement, the surface 
tolerance of the HMA pavement shall be such that no elevation lies above the 
proposed finished grade minus the specified depth of Portland cement concrete 
pavement. 


1. Prior to placing the Portland cement concrete pavement, any such 
irregularities shall be brought to the required tolerance by grinding or other 
means acceptable to the Engineer, at no expense to the Owner. 


3.18 ASPHALT CONCRETE DRIVEWAYS: 


A. The Contractor shall complete the necessary earthwork and provide a 3 inch 
compacted HMA, Class A over 6 inches of compacted Mineral Aggregate Type 2. 


3.19 WEATHER LIMITATIONS: 


A. Asphalt for prime coat shall not be applied when the ground temperature is lower 
than 50°F.  


B. HMA Class D shall not be placed when the air temperature is less than 60°F. 


C. Asphalt concrete shall not be placed on any wet surface, or when weather conditions 
prevent the proper handling or finishing of the bituminous mixtures. 


D. HMA shall not be placed when the average surface temperatures are less than: 


1. Less than 0.10 feet compacted thickness. 


a. Surface course: 55°F 


b. Sub-surface course: 55°F 


2. 0.10 to 0.20 feet compacted thickness. 


a. Surface course: 45°F 


b. Sub-surface course: 35°F 


3. 0.21 to 0.35 feet compacted thickness. 


a. Surface course: 35°F  


b. Sub-surface course: 35°F 


4. More than 0.35 feet compacted thickness. 


a. Surface course: N/A 


b. Sub-surface course: 25°F, Only on dry Sub-Surface 
Courses, not frozen and when air temperature is rising. 
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3.20 PAVING UNDER TRAFFIC: 


A. The Contractor shall keep intersections open to traffic at all times except when 
paving through the intersection. 


1. Such closures shall be kept to the minimum time required to place and 
compact the mixture and shall include advance warning to traffic of the 
intersection closure. 


2. Work shall be scheduled so that consecutive intersections shall not be closed 
at the same time. 


3. The asphalt shall cool to ambient temperature before any traffic is allowed on 
the new pavement. 


4. Traffic shall not be allowed on newly placed asphalt until approval has been 
obtained from the Engineer. 


5. The installation of advance warning signs, detours, and the maintenance of 
traffic shall be as specified in Section 01 55 80 - Temporary Traffic Control, 
and the “Traffic Control Manual for In-Street Work”. 


B. Temporary pavement markings: 


1. During paving operations, center line stripes shall be maintained throughout 
the Project Site by applying temporary pavement marking tape each day to 
the Roadway that was paved that day. 


a. Temporary centerline striping shall consist of placing strips of 
pressure-sensitive pavement marking tape at 10-15 foot intervals 
along the center line. 


b. Temporary marking tape shall be placed in sets of two 12-inch long 
strips of yellow 4-inch wide marking tape set 4 inches apart and 
parallel to the center line with each set of 1-foot double line spaced 10 
to 15 feet along the center line of the Roadway. 


c. Additional temporary striping shall be installed wherever designated 
by the Engineer. 


2. Temporary stop bars shall consist of a 12-inch wide stop bar made up of three 
parallel 4-inch strips of temporary pavement marking tape placed at locations 
designated by the Engineer. 


a. All other temporary pavement markings utilizing pavement marking 
tape shall be designated by the Engineer. 


3. Temporary pavement markings shall be maintained in serviceable condition 
by the Contractor during the interval of time it is in use. 


a. Layout and marking in preparation for application and the application 
and removal of the temporary striping shall be the Contractor’s 
responsibility. 


4. Pressure-sensitive pavement marking tape used on the wearing course prior 
to installation of permanent lane markers, traffic buttons, or permanent paint 
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striping shall be removed from the pavement current with, or immediately 
subsequent to, the installation of permanent pavement markings. 


a. Damage to the pavement resulting from removal of temporary 
marking tape, including the use of high heat sources, shall be repaired 
by the Contractor at no expense to the Owner. 


C. Permanent pavement markings. 


1. The Engineer will do the layout for permanent lane markings.  


2. Within 5 days, weather permitting, after the preliminary layout of pavement 
marking control points has been completed by the Engineer, the Contractor 
shall install all permanent pavement markings. 


3. Installation shall be pursued vigorously thereafter until all permanent 
pavement markings and traffic channelization work is complete. 


3.21 SEALING OF DRIVING SURFACES: 


A. Any wearing course or other pavement course to be used for the driving surface will 
be evaluated by the Engineer to determine whether a fog seal is required. 


B. Determination will be made when the results of nuclear or core density testing show 
that a seal is needed, or when the Surface Course is HMA Class D. 


C. The Contractor shall apply a fog seal of CSS-1 at the rate 0.05 to 0.10 (0.03 to 0.05 
residual) gallons per square yard prior to opening to traffic.  


3.22 ANTI-STRIPPING ADDITIVE: 


A. The Contract, or the Engineer's approval of the Contractor's proposed mix design per 
this Section, may require an anti-stripping additive be added to the asphalt Material 
in accordance with “Anti-Stripping Additive” Article of this Section. 


3.23 SHOULDERS: 


A. Shoulders, if required, shall be constructed to the lines, grades, and cross-sections 
specified. 


B. Material for building up Shoulders shall be Mineral Aggregate Type 1. 


3.24 ASPHALT CONCRETE SIDEWALK: 


A. Asphalt walkways shall be constructed with a 4 inch section of compacted crushed 
rock Mineral Aggregate Type 2 Base Course and covered with 2 inch compacted 
Class A HMA Surface Course. 


3.25 ASPHALT CONCRETE PAVEMENT PATCHING: 


A. The minimum dimension in any HMA pavement repair area shall be 3 feet.  


B. The preparation and compaction of the Sub-grade shall be completed prior to 
patching in accordance with Section 32 11 26 - Sub-grade Preparation. 
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C. Before the patch is constructed, all pavement cuts shall be trued so that the marginal 
lines of the patch form a rectangle with straight edges and vertical faces. 


1. The use of a concrete saw will not be required unless specified in the 
Contract. 


2. Non-rigid pavement shall be precut full depth prior to removal by use of an 
asphalt cutting wheel, saw cutting, or line drilling at the Contractor’s option 
to ensure a neat straight line. 


D. The Contractor shall restore pavement cuts with patching. 


E. Rigid Pavement Resurfaced With HMA: 


1. HMA or bituminous plant mix shall not be placed until the cement concrete 
has met the requirements of applicable specification Sections. 


2. The edges of the existing asphalt pavements and castings shall be painted 
with STE-1 cationic special tack emulsion immediately before placing the 
asphalt patching Material (see “Prime Coat Treatment” Article of this Section 
for prime coat requirements.) 


3. The HMA pavement shall then be placed, leveled, and compacted to conform 
to the adjacent paved surface. 


4. Immediately thereafter, all joints between the new and original HMA 
pavement shall be painted with STE-1 asphalt emulsion and be covered with 
dry paving sand before the asphalt solidifies. 


5. Sealing of HMA patches shall be in accordance with the requirements of 
“Sealing of Driving Surfaces” Article of this Section. 


F. Asphalt Concrete on Granular Base: 


1. After the Sub-grade and Base Course have been prepared, HMA Class A 
pavement shall be placed to a thickness of the existing asphalt pavement 
depth, or to a minimum of 3 inches, whichever depth is the greater, and 
compacted in the manner specified in this section. 


a. The finished surface shall be in the same plane as existing Roadway 
surface with smooth transition between the two surfaces. 


2. Restoration of asphalt concrete Roadway pavement on granular base shall 
consist of “Mineral Aggregate Type 2” to a compacted depth of 6 inches.  
“HMA Class A Pavement” shall be compacted as specified in “Compaction 
Equipment and Methods” and “Compaction Control” Articles of this Section. 


3. Restoration of MC 800 paved Roadway surfaces, or seal coats, on a granular 
base shall consist of Mineral Aggregate, Type 2 compacted to 4 inch 
thickness and “HMA Class A pavement” to a 3 inch compacted thickness.  


4. Restoration of HMA driveways shall be the same as specified above for MC 
800 pavements. 


G. Temporary Pavement Patching: 
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1. The Contractor shall furnish, place and maintain a 2 inch minimum thickness 
crushed rock surfacing and a 2 inch minimum thickness MC 250 patch over 
trench areas. 


2. Such temporary asphalt patching will be required where Roadway or walk is 
needed for vehicular or pedestrian traffic and permanent pavement cannot be 
placed immediately. 


3. The trench backfill shall be compacted as specified in appropriate Sections 
and the MC 250 tamped and leveled to coincide with adjacent surfaces. 


4. In the event that the temporary surface subsides after the initial placement, 
additional MC 250 and crushed surfacing shall be applied and maintained as 
necessary to maintain a surface level with existing pavement. 


5. Prior to final restoration of the pavement, the Contractor shall remove the 
temporary asphalt and crushed rock, clean the exposed face of the existing 
pavement, and restore the pavement.  


3.26 SAMPLING AND ACCEPTANCE: 


A. Certification of Shipment. 


1. Bituminous Materials may be accepted by the Engineer based on the 
Manufacturer’s Certificate of Compliance in the form of a Notice of Asphalt 
Shipment. 


a. This certification (Form 350-053 supplied by WSDOT will be 
provided by contacting the SPU Materials Laboratory at 
206.386.1236) shall be supplied in triplicate at the time of shipment of 
each truck load, truck and trailer, or other lot of asphalt. 


b. All information required on the form shall be completed. 


c. The original copy shall be mailed on the Day of shipment to the SPU 
Materials Laboratory, the duplicate to the consignee; and the triplicate 
with the shipment. 


B. Samples and cores. 


1. When requested by the Engineer, the HMA Supplier shall ship, by prepaid 
express or US mail, samples of asphalt that represent current production to 
the SPU Materials Laboratory. 


2. Where samples have been taken from the uncompressed asphalt concrete, 
new Material shall be placed and compacted at no additional expense to the 
Owner. 


3. When cores are taken by the Engineer at the request of the Contractor, the 
Owner shall be reimbursed for the coring expenses. 


 


END OF SECTION 





		PART 1 - GENERAL

		1.01 Section Includes:

		A. Work consisting of one or more courses of plant mixed asphalt concrete placed on a prepared foundation or base.



		1.02 Related Sections:

		0TSection 32 11 23 - Mineral Aggregates

		Section 32 11 26 - Sub-grade Preparation for Asphalt Paving

		Section 32 11 26.23 - Asphalt Plants & Equipment

		Section 32 23 13.16 - Grade Adjustment for Utility Structures



		1.03 Definitions:

		A. Hot Mix Asphalt (HMA):

		1. Composed of Asphalt and Mineral Aggregate which, with or without the addition of mineral filler and blending sand as may be required in the Contract, mixed in the proportions specified to provide a homogeneous, stable and workable mixture.



		B. Leveling or Wearing Courses:

		1. HMA Class A, Class B, Class D, Class F or Class G.



		C. Pavement Base Course:

		1. HMA Class E.



		D. Dense Graded HMA:

		1. All mixtures with the exception of HMA Class D.



		E. Treated Street Surfaces:

		1. Cement concrete, asphalt concrete, brick, seal coat or other bituminous surface treatments.



		F. Untreated Street Surfaces:

		1. Crushed rock, gravel, or oil mat surfaces.



		G. Surface Preparation:

		1. Preparing existing street surfaces prior to the addition of one or more courses of asphalt concrete or other bituminous Material for Utreated street surfacesU.



		H. Roadway Preparation:

		1. Preparing existing street surfaces prior to the addition of one or more courses of asphalt concrete or other bituminous Material for Uuntreated street surfacesU.





		1.04 Reference Standards:

		A. American Society for Testing and Materials (ASTM).

		1. D 2041 Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures.





		1.05 Design Requirements:

		A. Unless otherwise specified in the Contract, asphalt concrete pavement in the Traveled Way, Shoulder, and Auxiliary Lane shall be Asphalt Concrete Class A installed in 2 equal lifts to a total compacted thickness of 3 inches.  Each asphalt concrete ...

		B. HMA pavement patch shall be Class A meeting the requirements of this Section.

		C. HMA for temporary pavement patch shall be MC-250.

		1. Mineral Aggregate used in MC-250 HMA shall meet the same requirements as the Mineral Aggregate used in HMA Class A.



		D. See Section 32 11 23 - Mineral Aggregates for base course Mineral Aggregate limitations.





		PART 2 - PRODUCTS

		2.01 General:

		A. HMA furnished under these Specifications shall not have been distilled at a temperature high enough to injure by burning or to produce flecks of carbonaceous matter, and upon arrival at the Work, shall show no signs of separation into lighter and h...



		2.02 Medium-Curing (MC) Liquid Asphalt:

		A. Notes:

		P1P If the ductility at 77 F is less than 100, the Material will be acceptable if its ductility at 60 F is more than 100.



		B. The asphalt spraying application temperature at the distributor shall be as specified in “Application of Asphalt” Article.

		1. The Material shall not foam when heated to the application temperature.





		2.03 Rapid-Curing (RC) Liquid Asphalt:

		A. Notes:

		1. If the ductility at 77 F is less than 100, the Material will be acceptable if its ductility at 60 F is more than 100.



		B. The asphalt spraying application temperature at the distributor shall be as specified in “Application of Asphalt” Article.

		1. The Material shall not foam when heated to the application temperature.





		2.04 Paving HMA:

		A. Paving HMA shall be PG 64-22 and shall meet the requirements of AASHTO MP1 for performance graded asphalt cement.



		2.05 Rejuvenating (Recycling) Agents:

		A. The rejuvenating agent shall be a liquid emulsion of selected resin petroleum oil approved for use by the Materials Laboratory.

		B. RA-5.

		1. Viscosity @ 140 F.

		a. ASTM Test Method:  D 2170 or D 2171.

		b. Min.:  200 cSt

		c. Max.:  800 cSt



		2. Flashpoint, COC.

		a. ASTM Test Method:  D 92.

		b. Min.:  400 F

		c. Max.:  ---



		3. Saturates, Wt.

		a. ASTM Test Method:  D 2007.

		b. Min.:  ---%

		c. Max.:  30%



		4. Specific Gravity.

		a. ASTM Test Method:  D 70 or D 1298.

		b. Min.:  Report

		c. Max.:  ---



		5. Residue test from RTFC.

		a. ASTM Test Method:  D 2872.

		b. Viscosity Ratio = URTFC Viscosity at 140 F, cSt U   Original Viscosity at 140 F, cSt

		c. Weight Change.





		C. RA-25.

		1. Viscosity @ 140 F.

		a. ASTM Test Method:  D 2170 or D 2171.

		b. Min.:  1,000 cSt

		c. Max.:  4,000 cSt



		2. Flashpoint, COC.

		a. ASTM Test Method:  D 92.

		b. Min.:  425 F

		c. Max.:  ---



		3. Saturates, Wt.

		a. ASTM Test Method:  D 2007.

		b. Min.:  ---%

		c. Max.:  30%



		4. Specific Gravity.

		a. ASTM Test Method:  D 70 or D 1298.

		b. Min.:  Report

		c. Max.:  ---



		5. Residue test from RTFC.

		a. ASTM Test Method:  D 2872.

		b. Viscosity Ratio = URTFC Viscosity at 140 F, cSt U   Original Viscosity at 140 F, cSt

		c. Weight Change.





		D. RA-75.

		1. Viscosity @ 140 F.

		a. ASTM Test Method:  D 2170 or D 2171.

		b. Min.:  5,000 cSt

		c. Max.:  10,000 cSt



		2. Flashpoint, COC.

		a. ASTM Test Method:  D 92.

		b. Min.:  450 F

		c. Max.:  ---



		3. Saturates, Wt.

		a. ASTM Test Method:  D 2007.

		b. Min.:  ---%

		c. Max.:  30%



		4. Specific Gravity.

		a. ASTM Test Method:  D 70 or D 1298.

		b. Min.:  Report

		c. Max.:  ---



		5. Residue test from RTFC.

		a. ASTM Test Method:  D 2872.

		b. Viscosity Ratio = URTFC Viscosity at 140 F, cSt U   Original Viscosity at 140 F, cSt

		c. Weight Change.





		E. RA-250.

		1. Viscosity @ 140 F.

		a. ASTM Test Method:  D 2170 or D 2171.

		b. Min.:  15,000 cSt

		c. Max.:  35,000 cSt



		2. Flashpoint, COC.

		a. ASTM Test Method:  D 92.

		b. Min.:  450 F

		c. Max.:  ---



		3. Saturates, Wt.

		a. ASTM Test Method:  D 2007.

		b. Min.:  ---%

		c. Max.:  30%



		4. Specific Gravity.

		a. ASTM Test Method:  D 70 or D 1298.

		b. Min.:  Report

		c. Max.:  ---



		5. Residue test from RTFC.

		a. ASTM Test Method:  D 2872.

		b. Viscosity Ratio = URTFC Viscosity at 140 F, cSt U   Original Viscosity at 140 F, cSt

		c. Weight Change.





		F. RA-500.

		1. Viscosity @ 140 F.

		a. ASTM Test Method:  D 2170 or D 2171.

		b. Min.:  40,000 cSt

		c. Max.:  60,000 cSt



		2. Flashpoint, COC.

		a. ASTM Test Method:  D 92.

		b. Min.:  450 F

		c. Max.:  ---



		3. Saturates, Wt.

		a. ASTM Test Method:  D 2007.

		b. Min.:  ---%

		c. Max.:  30%



		4. Specific Gravity.

		a. ASTM Test Method:  D 70 or D 1298.

		b. Min.:  Report

		c. Max.:  ---



		5. Residue test from RTFC.

		a. ASTM Test Method:  D 2872.

		b. Viscosity Ratio = URTFC Viscosity at 140 F, cSt U   Original Viscosity at 140 F, cSt

		c. Weight Change.





		G. The final acceptance of recycling agents meeting this Specification is subject to the compliance of the reconstituted asphalt blends with the requirements in Section for the class of HMA required.



		2.06 Cationic Emulsified Asphalts

		2.07 Asphalt For Sub-Sealing:

		A. Asphalt for sub-sealing shall conform to the requirements of AASHTO M 238 except that the minimum softening point shall be 170PoPF.



		2.08 Hot Melt Traffic Button Adhesive:

		A. Flash Point, COC:  550 F Min.

		1. ASTM Test Method:  D 92.



		B. Softening Point:  200 F Min.

		1. ASTM Test Method:  D 36.



		C. Brookfield Viscosity, 400 F:  7,500 cP Max.

		1. ASTM Test Method:  D 2196.



		D. Penetration, 100g, 5 sec, 77 F:  10 - 20 dmm.

		1. ASTM Test Method:  D 5.



		E. Filler Content, by weight (Insoluble in 1,1,1 Trichloroethane):  50 – 75%

		1. ASTM Test Method:  D 2371

		2. Filler Material shall be calcium carbonate and shall conform to the following fineness (Percent Passing):

		a. Sieve Size No. 100:  100%

		b. Sieve Size No. 200:  95%

		c. Sieve Size No. 325:  75%





		F. Hot melt bitumen adhesive shall develop bond pull-off strength greater than 100 psi between 0 F and 120 F.



		2.09 Coal Tar Pitch Emulsion:

		A. Coal tar pitch emulsion shall conform to all requirements of Federal Specification R-P-355.

		B. The emulsion shall be prepared from straight run, high temperature, coke oven tar meeting the requirements of Federal Specification RC 1424.

		C. The emulsion shall be homogeneous and shall show no separation or coagulation of components that cannot be overcome by moderate stirring.  It shall be capable of being applied completely by squeegee, brush, or other approved mechanical methods to t...



		2.10 Anti-Stripping Additive:

		A. When directed by the Engineer, asphalt Material shall be treated with an approved heat-stable anti-stripping additive.

		B. The anti-stripping additive shall be added to the asphalt at the point of shipment and shall be a percentage designated by the Engineer, not to exceed 1 percent by weight of the asphalt.

		C. The anti-stripping additive shall be approved by the SPU Materials Laboratory prior to use.

		D. Once designated for use on the Project, the brand, grade, or percentage of anti-stripping additive shall not be changed.



		2.11 Grades of Asphalt:

		A. The grade of asphalt for tack coats shall be Cationic Emulsified Asphalt CRS-2 or STE-1.

		B. The grade of asphalt for sealing joints and other meet lines shall be STE-1.



		2.12 Crack Sealing - Rubberized Asphalt:

		A. Rubberized asphalt for crack sealing asphalt concrete pavement shall conform to AASHTO M 173 (ASTM D 1190) and have a COC flash point (AASHTO T 48) of 400 F minimum.

		1. AASHTO M 173 (ASTM D 1190) is modified to delete the Bond Test requirement.

		2. AASHTO T 48 is modified to require careful agitation of the rubberized asphalt sample during testing to prevent local overheating.







		PART 3 - EXECUTION

		3.01 Surface Preparation - Treated Surfaces:

		A. When an existing treated surface is to be used as a base for one or more courses of new asphalt concrete or other surfacing, the treated surface shall first be prepared as follows:

		1. Treated surfaces shall be swept with a power broom until free from dirt and other foreign matter.  Hand brooms shall be used to clean omissions of the power broom.  Fatty asphalt patches, grease drippings and other objectionable material shall be r...

		2. Excess asphalt joint filler shall be completely removed and pre-molded joint filler shall be removed to at least ½-inch below the surface of the existing pavement.

		3. In order to obtain a base having uniform grade and cross section, all surface irregularities in the existing treated surface shall be corrected prior to placement of the new asphalt concrete or other bituminous surface treatment.  Correction shall ...



		B Pre-leveling:

		1. When a surface of the existing pavement or old base is irregular, it shall be brought to a uniform grade and cross section by pre-leveling.

		2. As soon as the existing surface has been thoroughly cleaned, holes and discontinuities in the surface and edges and edge breaks shall be patched.

		a. Asphalt used for patching shall be Class A HMA, heated to the temperature specified in “Heating Of Asphalt Material” Article of this Section.

		b. Before placing the premixed patch Material in the hole, the bottom and edges of the hole shall be tack coated.

		c. The patch Material shall be thoroughly compacted.



		3. Patching shall be accomplished prior to pre-leveling or installation of the first asphalt course, whichever is applicable.

		a. Pre-leveling of uneven or broken surfaces shall be accomplished by placing asphalt concrete of the class specified with a motor patrol grader, by hand-raking, by Miller box, or by such other method acceptable to the Engineer.

		b. After placement, the asphalt concrete shall be thoroughly compacted.



		4. In some cases spot planing to remove high areas caused by rutting, etc., shall be performed prior to pre-leveling.

		a. Locations to be planed prior to pre-leveling will be indicated in the Contract Documents.



		5. Unless specified otherwise in the Contract Documents, pre-leveling Materials shall be the same class of asphalt concrete as the wearing course except that when asphalt concrete Class G is being used to construct the wearing course overlay, asphalt ...



		C Planing Bituminous Pavements:

		1. When planing is specified, the surface of designated pavements or the top surface of subsurface courses shall be removed or reshaped by planing to remove irregularities and produce a prepared Sub-grade acceptable for receiving an asphalt concrete o...

		a. Planing shall be by the cold milling method unless heater planing is otherwise specified in the Contract Documents.

		b. The planer shall not be used on the final wearing course of new asphalt concrete construction.



		2. Planing operations shall be conducted in a manner that do not tear, break, burn, or otherwise damage the surface which is to remain.

		a. The finished planed surface shall be slightly grooved or roughened and shall be free from gouges, deep grooves, ridges, or other imperfections.



		3. A tapered wedge cut shall be made longitudinally along curb lines sufficient to provide a minimum of 4 inches of curb reveal after placement and compaction of the final wearing course.

		a. A tapered wedge cut shall also be made at transitions to adjoining pavement surfaces (meet lines) where butt joints are indicated on the Drawings.

		b. Butt joints shall be cut in a straight line with vertical faces 2 inches or more in height and shall produce a smooth transition to the existing adjoining pavement.



		4. After planing is complete, the planed surfaces shall be swept, cleaned, and if required by the Contract, patched and preleveled.

		5. When the planed street surface is opened to traffic prior to asphalt concrete paving operations, the Contractor shall install, maintain and subsequently remove temporary pavement markings as specified in the “Paving Under Traffic” Article of this S...

		6. Tapered sections of Temporary Asphalt (MC 250) shall be placed around each utility casting that protrudes more than 1 inch above the surface in the traveled Roadway, or any other area which can be a safety hazard to vehicular traffic.

		a. These temporary tapered sections shall be removed prior to laying the asphalt overlay.



		1. A tack coat of asphalt, applied at the rate of 0.02 to 0.08 gallons per square yard of retained asphalt, shall be applied by a mechanical distributor meeting the requirements of Section 32 11 26.23 - Asphalt Plants and Equipment, to all surfaces on...

		2. The distributor Equipment shall be capable of distributing asphalt uniformly over an area in controlled amounts and shall be equipped with hand operated spray Equipment for use only on inaccessible and irregularly shaped areas.

		3. When asphalt concrete pavement Class D is being constructed, the tack coat shall be applied to the existing surface at a rate of 0.12 to 0.20 (0.08 to 0.12 residual) gallons per square yard.

		4. Where the new asphalt concrete abuts a curb or gutter, cold pavement joint, trimmed meet line, or any metal surface, a thin tack coat of asphalt shall be applied on the vertical face of the abutting surface by hand painting prior to paving.

		5. The application on the contact surfaces shall be thin and uniform in order to avoid an accumulation of excess asphalt in puddles.

		6. The Contractor shall not apply the tack coat on vertical contact surfaces above the finished height of the asphalt concrete being placed.





		3.02 Surface Preparation - Untreated Surfaces:

		A. Untreated Roadway surfaces, including intersections and side Roadway approaches which are to receive asphalt concrete pavement or other surfacing shall be shaped to a uniform grade and cross-section, conforming as nearly as possible to that which e...

		1. When new lines and grades are indicated in the Contract or staked by the Engineer; or

		2. Where the height of the centerline crown above the gutterline or edge of Roadway, exceeds 2 percent of the distance of half the Roadway width, then the crown and adjacent Roadway shall be corrected by excavation, or scarifying and blading, to bring...

		a. For this item, lines and grades will not be set by the Engineer.





		B. The basis for establishing final line and grade in such cases shall be curbs, curbs and gutters, existing pavement, or pavement edges or other existing street improvements.

		C. Existing driveways shall be graded as necessary to provide a smooth transition to the final grade of the new pavement surface including such grading as may be necessary to permit driveway adjustment with Class A HMA.

		D. Where no curbs or curbs and gutters exist and where none are presently required, sub-grade preparation shall extend one foot on each side of the Roadway beyond the final asphalt paving width indicated on the Drawings or to such greater width as the...

		1. At street intersections the minimum radius of curve at edge of pavement shall be 20 feet.



		E. The grade shall be shaped so that all frame castings for manholes, monument boxes, gate valve boxes, catch basins, etc. within the Roadway section to be treated extend above the prepared surface, such that the casting is flush with the final surface.

		1. Where existing asphalt or cement concrete pavement is being met with new asphalt surfacing, sufficient existing Material shall be removed to permit the forming of a butt joint.

		2. The end results shall be a smooth level Roadway surface as specified in “Surface Smoothness” Article of this Section.



		F. Those areas and surfaces which are to be prepared for the placement of asphalt concrete pavement or other surfacing shall be considered Sub-grade for the new construction.

		1. See Section 32 11 26 - Sub-grade Preparation for HMA Paving.

		2. Excess native Material deemed suitable by the Engineer shall be stockpiled by the Contractor or bladed to the Roadway edge and used as needed for fill or Shoulder restoration following completion of the paving.

		3. The scarified or excavated Material shall be used to the fullest extent possible as sub-base Material prior to the placement of new crushed rock.

		4. If there is a surplus of stockpiled Material after construction is complete, the Contractor shall clean up the stockpile site and remove and dispose of the surplus Material.



		G. During the operation of blading and rolling, water shall be applied in the amount and at locations designated by the Engineer.

		H. When, in the opinion of the Engineer, insufficient Roadway Sub-grade Material is available, the Contractor shall furnish, place, and compact a maximum of 2 inches of Mineral Aggregate Type 1 on the Sub-grade.

		1. The Material shall not be placed unless specifically ordered in writing by the Engineer.



		I. The Contractor shall insure that a 6 inch minimum depth of selected and suitable native Material, or procured crushed rock base acceptable to the Engineer is provided for the asphalt paving.

		J. The full width of the Roadway shall be sprinkled with water, when ordered by the Engineer, to alleviate dust and to keep the Sub-grade Material moist as an aid to compaction.

		K. Immediately before the prime coat of asphalt is applied, the Roadway surface shall be stable and unyielding, in dry to medium damp condition, free from irregularities and Material segregation, and true to line, grade, and cross section.

		L. In the event the compacted aggregates are of such gradation as to resist penetration of the asphalt, the Contractor shall loosen no more than the upper ½ inch of surface and regrade it without compaction immediately before the prime coat application.

		1. Following the application of aggregate on the prime coat, rolling shall be performed as specified above.





		3.03 Prime Coat Treatment:

		A. Unless otherwise specified in the Contract Documents, a prime coat treatment of asphalt complying with the requirements of “Application Of Asphalt” Article of this Section for existing gravel, crushed rock, or oil mat streets shall be applied prior...

		B. The prime coat shall be applied over the entire area of proposed asphalt pavement construction, and asphalt concrete pavement shall not be placed until the prime coat has cured for a full 5 days.

		C. The Contractor shall maintain the completed prime coat by blading or brooming until the asphalt concrete is placed.  Should any holes, breaks, or irregularities develop in the Roadway surface after the prime coat has been applied, they shall be pat...

		D. Immediately prior to tacking and placing the asphalt concrete pavement, the surface of the prime coat shall be swept clean of all dirt, dust, and other foreign matter.

		E. In areas used as turnouts or which receive heavy service, the Engineer may order a change in the Sub-grade elevation to provide a greater depth of pavement.

		F. The Contractor shall prepare untreated Shoulders and traffic islands by blading and compacting to provide a sound base for paving.

		1. The prime coat treatment shall be omitted, and the asphalt concrete pavement shall be constructed on the prepared Sub-grade after tacking in accordance with “Tack Coat” Paragraph of “Surface Preparation - Treated Surfaces” Article of this Section.



		G. When prime coat treatment is not required, the Contractor shall prepare the untreated Roadway as specified above except for the prime coat of asphalt and aggregate.  The asphalt concrete pavement shall be constructed on the prepared Sub-grade and t...



		3.04 Crack Sealing:

		A. When the Work requires “Crack Sealing”, all cracks and joints shall be cleaned with a stiff-bristled broom and compressed air.

		B. After cleaning, all cracks less than ¼ inch in width shall be filled with straight CSS-1 emulsified asphalt and topped with sand.

		C. All cracks and joints at least ¼ inch and less than ¾ inch in width shall be filled with either a sand slurry or rubberized asphalt.

		D. Cracks ¾ inch and larger in width shall require preparation by routing prior to cleaning and then shall be filled with a sand slurry.

		E. Application of Sand Slurry.

		1. The sand slurry shall consist of approximately 20 percent CSS-1 emulsified asphalt, approximately 2 percent Portland cement, water (if required), and the remainder clean U.S. no. 4 - 0 paving sand.

		2. The mixture shall be poured into the cracks and joints until full.

		3. The following Day, any cracks or joints which are not completely filled shall be topped off with the slurry.

		4. After sealing, the filler shall be broomed or squeegeed flush with the existing pavement surface and allowed to cure prior to constructing the asphalt concrete overlay.



		F. Application of Rubberized Asphalt.

		1. The sealant Material shall meet the requirements of “Crack Sealing - Rubberized Asphalt” Article of this Section, and shall be applied in accordance with the manufacturer’s recommendations.

		2. These recommendations shall be submitted to the Engineer by the Contractor prior to the start of this type construction and shall include recommended heating time and temperature, allowable storage time and temperatures after initial heating, allow...

		3. The cracks shall be completely dry before being filled with the rubberized asphalt.

		4. Filling shall be controlled to confine the Material within the crack or joint.

		a. If, in the opinion of the Engineer, the Contractor’s method of filling results in an excessive amount of sealant on the pavement surface, filling shall be stopped and the method changed.

		b. Any overflow shall be cleaned from the pavement surface.







		3.05 Heating Of Asphalt Material:

		A. The asphalt shall be heated to a maximum of 350 F.

		B. The asphalt shall be heated in a manner that avoids local overheating and provide a continuous supply of asphalt Material to the mixer at a uniform temperature ±25 F from the temperature specified.



		3.06 Temperature Of Asphalt:

		A. The temperature of paving asphalts in storage tanks when loaded for transporting to destination shall not be greater than 400 F.



		3.07 Preparation Of Aggregates:

		A. The aggregates shall be stockpiled according to the requirements of Section 02060 – Mineral Aggregates.

		B. The aggregates shall be removed from stockpile(s) in a manner to ensure a minimum of segregation when being moved to the asphalt plant for processing into the final mixture.



		3.08 Mix Design:

		A. Once the crushing operation has stabilized, a representative sample will be obtained from the stockpiled aggregates.  A sample of the stockpiled blending sand, if needed, will also be required at this time.

		B. The Contractor shall submit for approval at least 15 working Days in advance a production mix gradation which shall be the basis for the job mix formula for the mix design.

		1. The proposed gradation may vary from the production values from aggregate production to reflect anticipated plant operations and adjustments as necessary to ensure compatibility.

		2. Paving operations shall not proceed until a mix design is approved by the Engineer.

		3. The Contractor’s submittal shall also include a mix design from an ASTM or AASHTO accredited test laboratory approved by the Engineer based on the requirements of Section 32 11 23 - Mineral Aggregates.



		C. Additional time will be required, and a separate mix design submittal required, if the Contractor has requested that more than one source of asphalt cement be approved.

		D. When old asphalt concrete is proposed for inclusion in the mix, the Contractor shall submit a design for approval, including representative samples taken in the presence of the Engineer, and the approximate proportions of the various Materials (old...

		1. Upon tentative approval of the approximate proportions proposed by the Contractor, the Materials shall be proportioned together for a job mix design.

		2. Approval of the mix design will be based upon meeting the requirements of Section 32 11 23 - Mineral Aggregates, for the specified class of HMA, unless indicated otherwise in the Contract Documents.

		3. In addition, for mix design approval, the blend of recovered paving asphalt plus recycling agent and additional paving asphalt shall meet the requirements for PG 64-22.

		4. The Contractor shall allow 15 Working Days for approval of this design beginning when the Material has been received by the SPU Materials Laboratory.

		5. Additional time may be required if the mix design is found unacceptable, or if the Contractor requests more than one recycling agent or paving asphalt source approval.



		E. The Contractor is also advised that production of the asphalt concrete shall not commence until the job mix design has been established and approved.

		F. The Contractor shall obtain the Engineer’s approval prior to changing the source of asphalt cement during the production of asphalt concrete as specified above.

		G. Blending of asphalt from different sources will not be permitted.



		3.09 Mixing:

		A. The prepared aggregates shall be combined in the mixer in the amount of each fraction of aggregates as specified.  The asphalt Material shall be measured or gauged and introduced into the mixer per the approved mix design submittal.

		B. After the required amounts of aggregate and asphalt Material have been introduced into the mixer, unless the Contract Documents specify otherwise, the Materials shall be mixed until a complete and uniform coating of the particles and a thorough dis...

		C. When discharged, the temperature of the mix shall not exceed 325 F except that the temperature for mixes designed for asphalt concrete Class D shall not exceed 260 F.

		D. A maximum water content of 2% in the mix, at discharge, will be allowed providing the water causes no problems with handling, stripping, or flushing.

		E. Storing or holding of the asphalt concrete mixture in acceptable storage facilities will be permitted during the daily operation but in no event shall the Materials be held for more than 24 hours.

		1. Materials held for more than 24 hours after mixing shall be rejected and disposed of by the Contractor at no expense to the Owner.

		2. The storage facility shall have a visible device located at the top of the cone or about the third point to indicate the amount of Material in storage.

		3. No Material shall be accepted from the storage facility when the Material in storage is below the top of the cone of the storage facility, except at the end of the Working Day.





		3.10 Application Of Asphalt:

		A. Upon the properly prepared Roadway surface, Cationic Emulsified Asphalt (CRS-2) shall be applied at the following rate:

		1. In non-shaded areas:  0.35 to 0.40 gallon per square yard.

		2. In shaded areas:  0.38 to 0.45 gallon per square yard.



		B. The asphalt spraying application temperature at the distributor shall be between 140 F and 185 F.  The Engineer may vary the rate of asphalt application that will give the best results.

		C. To ensure uniform distribution of asphalt prior to beginning the asphalt application, the distributor bar shall be operated over a pit or vat.  To avoid gaps and ridges at transverse junctions of separate applications of asphalt, the Contractor sha...

		D. The pattern of application of shots, and width and length of application of shots of asphalt Material shall be such as to provide proper coverage of crushed Material within the times specified, provide proper widths to such dimensions as to facilit...

		E. Asphalt shall be applied to spandrels of intersections and driveways immediately ahead of, or immediately behind the adjacent longitudinal street application.

		F. Omissions (skips) by the distributor shall immediately be covered by hand application with the same grade of hot asphalt.

		G. Any one spread of asphalt shall cover no more area than can be covered with Mineral Aggregate within 3 minutes from the time of application, upon any part of the spread.

		H. Asphalt shall be spread toward the source of Mineral Aggregate to avoid injury to the freshly treated surface.  No asphalt shall be spread until adequate supplies of Mineral Aggregate are on hand at the Project Site.

		I. Curbs:

		1. Where earth curbs or no curbs exist, the application of asphalt shall extend 4 inches beyond the gutter line.

		2. Where concrete curb and gutter exist, the application shall lap onto the gutter section, but shall not exceed 2 inches.

		3. Where concrete curb exists, the application shall be placed as closely as possible to the vertical surface without excessive splash onto the curb.

		4. Where concrete curb or curb and gutter exist, the distributor shall be equipped with a splash board designed to prevent spraying thereon.



		J. All castings shall be covered with heavy building paper and weighed down with sand or crushed Material.

		K. Hand sprayers shall be used to apply asphalt around castings, and to areas where coverage is insufficient.



		3.11 Spreading And Finishing:

		A. The asphalt concrete mixture shall be laid at a temperature of not less than 250 F and ot less than the asphalt pavement manufacturer’s recommended temperature whichever is greater, upon an approved surface, then spread and struck off to the grade ...

		B. Asphalt pavers complying with Section 32 11 23.26 - Asphalt Plants and Equipment, shall be used to distribute the mixture.

		C. The nominal compacted depth of any layer of any course shall not exceed the following depth limits:

		1. E    0.25 foot (3”) - 0.35 foot (4¼”)

		2. A & B (Base Course)  0.25 foot (3”) - 0.35 foot (4¼”)

		3. A, B, & F   0.16 foot (2”) - 0.25 foot (3”)

		4. G    0.10 foot (1¼”) - 0.10 foot (1¼”)

		5. D    0.08 foot (1”) - 0.08 foot (1”)



		D. When more than 1 course is necessary to meet the final paving grade, the first course shall include any widening of the existing Roadway and pre-leveling of the existing pavement surface.

		1. The pre-leveling course or courses shall be constructed so that the final wearing course has a uniform compacted depth and conforms to the finished grade and cross section elevations specified.



		E. Construction of 1 course upon another shall not proceed until the underlying course has completely cooled and set.

		F. No hauling shall be done over freshly placed pavement.

		G. On areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing Equipment impractical, the paving may be done with other Equipment or by hand.

		H. The placing of asphalt mixtures at night will not be permitted.

		I. When the asphalt mixture is being produced by more than one asphalt plant, the Material produced by each plant shall be placed by separate spreading and compacting Equipment.

		J. The internal temperature of the mix should not be less than 185(F upon achieving density requirements in accordance with the applicable Specifications.

		1. Should the Contractor not achieve specification densities at temperatures of 185(F or above 185(F, the Contractor will be permitted to continue to compact with steel wheeled rollers or a pneumatic tired roller provided that future compaction operat...

		2. The vibratory roller, in the vibratory mode, shall not be used under any circumstances whenever the internal temperature of the mixture is below 175(F.





		3.12 Utility Adjustments:

		A. Utility castings shall be adjusted to finished grade prior to the construction of rigid base pavement or the final wearing course (Section 32 23 13.16- Grade Adjustment of Utility Structures.)



		3.13 Compaction Equipment and Methods:

		A. Immediately after the asphalt concrete mixture has been spread, struck off, and surface irregularities adjusted, it shall be thoroughly and uniformly compacted.

		1. The completed course shall be free from ridges, ruts, humps, depressions, objectionable marks, or irregularities and in conformance with the line, grade, and cross-section shown on the Drawings, or as established by the Engineer.

		2. If necessary, the mix design may be altered to achieve desired results.



		B. Compaction shall take place when the mixture is in the proper condition so that no undue displacement, cracking, or shoving occurs.

		1. Areas inaccessible to large compaction Equipment shall be compacted by mechanical or hand tampers.

		a. Where hand tamping of new asphalt is required, the Contractor shall use a flat bottomed tool weighing a minimum of 40 pounds.



		2. Any asphalt concrete that becomes loose, broken, contaminated, shows an excess or deficiency of asphalt, or is in any way defective, shall be removed, replaced, and immediately compacted to conform with the surrounding area.



		C. The type of rollers to be used and their relative position in the compaction sequence shall generally be the Contractor’s option, provided specification densities are attained.

		1. An exception shall be that the pneumatic tired roller shall be used between October 1 and April 1.

		2. Coverage with a vibratory or steel wheel roller may precede pneumatic tired rolling.

		3. When HMA pavement Class D is being constructed, the use of pneumatic rollers will not be required.



		D. Vibratory rollers shall not be operated in the vibratory mode when the internal temperature of the mix is less than 175(F or when checking or cracking of the mat occurs at a greater temperature.

		E. Vibratory rollers in the vibratory mode are also prohibited on bridge decks, brick bases, and block bases.



		3.14 Compaction Control:

		A. For HMA Class A, Class B, Class E and Class F, where paving is in the traffic lanes, including lanes for ramps, truck climbing, weaving, speed changes, and left turn channelization, and the specified compacted course thickness is greater than 0.10 ...

		1. The level of compaction attained will be determined as the average of not less than 5 nuclear density gauge tests taken on the Day the mix is placed (after completion of the finish rolling) at randomly selected locations within each lot.

		2. The quantity represented by each lot will be no greater than a single Day’s production or approximately 400 tons, whichever is less.

		3. Control lots not meeting the prescribed minimum density standard shall be removed and replaced.

		4. In addition to the randomly selected locations for tests of the control lot, the Engineer reserves the right to test any area which appears defective and to require the further compaction of areas that fall below acceptable density readings.  These...



		B. Cores may be used as an alternate to the nuclear density gauge tests.

		1. When cores are taken by the Engineer at the request of the Contractor, the request shall be made by noon of the first Working Day following placement of the mix.

		2. The Engineer shall be reimbursed for the coring expenses at the rate of $85 per core when the core indicates the acceptable level of compaction within a lot has not been achieved.



		C. At the start of paving, if requested by the Contractor, a compactability test section shall be constructed to determine the compactability of the mix design.

		1. Compactability shall be based on the ability of the mix to attain the specified minimum density.

		2. Following determination of compactability, the Contractor is responsible for the control of the compaction effort.

		3. If the Contractor does not request a test section, the mix will be considered compactable.



		D. HMA Class A, Class B, Class E and Class F, constructed under conditions other than listed above shall be compacted on the basis of a test point evaluation of the compaction train.

		1. The test point evaluation shall be performed in accordance with instructions from the Engineer.

		2. The number of passes with an approved compaction train, required to attain the maximum test point density, shall be used on all subsequent paving.





		3.15 Longitudinal And Transverse Joints:

		A. The placing of the top or wearing course shall be as nearly continuous as possible, and the roller shall pass over the unprotected end of the freshly laid mixture only when the laying of the course is discontinued for such length of time as to perm...

		1. When this work is resumed, the previously compacted mixture shall be cut back to produce a slightly beveled edge for the full thickness of the course.



		B. Where a transverse joint is being made in the wearing course, strips of heavy wrapping paper shall be used.  The wrapping paper shall be removed and the joint trimmed to a slightly beveled edge for the full thickness of the course prior to resumpti...

		C. The Material which is cut away shall be wasted and new mix shall be laid against the fresh cut.  Rollers or tamping irons shall be used to seal the joint.

		D. The longitudinal joint in any one layer shall be offset from the layer immediately below by not more than 6 inches nor less than 2 inches.

		1. All longitudinal joints constructed in the top layer shall be at a lane line or edge line of the Traveled Way.

		2. On one-lane ramps a longitudinal joint may be constructed at the center of the traffic lane, subject to approval by the Engineer, if:

		a. The ramp must remain open to traffic, or,

		b. The ramp is closed to traffic and a hot lap joint is constructed.





		E. If a hot lap joint is allowed, the following requirements shall be met.

		1. Two paving machines shall be used.

		2. A minimum average compacted density of 92 percent of the maximum density shall be achieved throughout the traffic lane.

		3. Construction Equipment shall not impact any uncompacted mix.



		F. Immediately following the compaction of the top wearing course, meet line joints where the new asphalt concrete abuts existing asphalt concrete pavements, Portland cement concrete pavements, oil mats, concrete curbs and gutter, etc., shall be seale...



		3.16 Connections With Existing Facilities:

		A. Where construction of new asphalt concrete pavement connects with an existing Roadway surface, driveway, bridge, railway crossing, or other similar facility, the Contractor shall provide a smooth riding transition between the new and existing surface.

		1. Such work may require the modification of the existing Roadway profile by burning, planing or milling in order to achieve the desired smooth riding transition or may require other adjustment of the connecting surface.



		B. Where butt joints are required at the meet lines of new construction and existing surfaces, the existing abutting pavement shall be trimmed by chipping, planing, milling or such other acceptable method in order to insure a minimum depth of 2 inches...

		1. Meet lines shall be trimmed straight and the edges vertical.

		2. Waste Material resulting from such trimming or chipping shall be disposed of by the Contractor.

		3. Butt joints will be required only at locations designated on the Drawings.

		4. Unless the existing Roadway profile requires modification by planing, all other connections shall be made by shimming or feathering to provide the necessary smooth riding connection.



		C. Where the transition is to be made by shimming or feathering, it shall be accomplished at the time the final course is being constructed by raking out the oversize aggregates of the asphalt concrete mix being used.

		1. The Contractor shall not leave the asphalt open graded when feathering and shimming down to an existing surface.

		2. If approved by the Engineer, shimming and feathering may be accomplished at a later date.

		a. In such case, HMA Class G shall be used.





		D. Surfaces to be in contact with the new asphalt shall be tacked in accordance with “Tack Coat” Paragraph of “Surface Preparation - Treated Surfaces” Article of this Section.

		E. Meet lines shall be sealed while the new asphalt concrete is still warm by painting with Special Tack Coat (STE-1) asphalt and then immediately covering the asphalt paint strip with clean, dry paving sand complying with Section 32 11 23 - Mineral A...



		3.17 Surface Smoothness:

		A. The completed surface of all courses shall be of uniform texture, be smooth, have a continuous “plane” crown and grade, and be free from defects of all kinds.

		1. The completed surface of the wearing course shall not vary more than 1/8-inch from the lower edge of a 10-foot straightedge placed on the surface parallel to the centerline.

		2. The transverse slope of the completed surface of the wearing course shall vary not more than ¼-inch in 10 feet from the rate of transverse slope shown on the Drawings.



		B. When deviations in excess of, but not more than twice, the above tolerances are found, pavement surface shall be corrected by the addition of asphalt concrete mixture of an appropriate class, to low places, or the removal of Material from high plac...

		1. The repair method shall be submitted to the Engineer for approval.

		2. The corrected deviation shall be sealed.

		3. All areas in which the surface of the completed pavement deviates more than twice the allowable tolerances described above shall be removed and replaced.

		4. If deviations are found which exceed the allowable tolerances but are not in excess of twice the allowable tolerances described above, and, in the opinion of the Engineer, correction by means of any of the methods specified above do not produce acc...

		a. Under these circumstances, the decision whether to accept the completed pavement or to require corrections as described above shall be vested entirely in the Engineer.





		C. Where grinding or filling does not allow for an acceptable Pavement Structure, removal and replacement of the wearing course of asphalt concrete will be required.

		1. Correction of defects shall be carried out until there are no deviations anywhere greater than the allowable tolerances.



		D. When Portland cement concrete pavement is placed on HMA pavement, the surface tolerance of the HMA pavement shall be such that no elevation lies above the proposed finished grade minus the specified depth of Portland cement concrete pavement.

		1. Prior to placing the Portland cement concrete pavement, any such irregularities shall be brought to the required tolerance by grinding or other means acceptable to the Engineer, at no expense to the Owner.





		3.18 Asphalt Concrete Driveways:

		A. The Contractor shall complete the necessary earthwork and provide a 3 inch compacted HMA, Class A over 6 inches of compacted Mineral Aggregate Type 2.



		3.19 Weather Limitations:

		A. Asphalt for prime coat shall not be applied when the ground temperature is lower than 50 F.

		B. HMA Class D shall not be placed when the air temperature is less than 60 F.

		C. Asphalt concrete shall not be placed on any wet surface, or when weather conditions prevent the proper handling or finishing of the bituminous mixtures.

		D. HMA shall not be placed when the average surface temperatures are less than:

		1. Less than 0.10 feet compacted thickness.

		a. Surface course: 55 F

		b. Sub-surface course: 55 F



		2. 0.10 to 0.20 feet compacted thickness.

		a. Surface course: 45 F

		b. Sub-surface course: 35 F



		3. 0.21 to 0.35 feet compacted thickness.

		a. Surface course: 35 F

		b. Sub-surface course: 35 F



		4. More than 0.35 feet compacted thickness.

		a. Surface course: N/A

		b. Sub-surface course: 25 F, Only on dry Sub-Surface Courses, not frozen and when air temperature is rising.







		3.20 Paving Under Traffic:

		A. The Contractor shall keep intersections open to traffic at all times except when paving through the intersection.

		1. Such closures shall be kept to the minimum time required to place and compact the mixture and shall include advance warning to traffic of the intersection closure.

		2. Work shall be scheduled so that consecutive intersections shall not be closed at the same time.

		3. The asphalt shall cool to ambient temperature before any traffic is allowed on the new pavement.

		4. Traffic shall not be allowed on newly placed asphalt until approval has been obtained from the Engineer.

		5. The installation of advance warning signs, detours, and the maintenance of traffic shall be as specified in Section 01 55 80 - Temporary Traffic Control, and the “Traffic Control Manual for In-Street Work”.



		B. Temporary pavement markings:

		1. During paving operations, center line stripes shall be maintained throughout the Project Site by applying temporary pavement marking tape each day to the Roadway that was paved that day.

		a. Temporary centerline striping shall consist of placing strips of pressure-sensitive pavement marking tape at 10-15 foot intervals along the center line.

		b. Temporary marking tape shall be placed in sets of two 12-inch long strips of yellow 4-inch wide marking tape set 4 inches apart and parallel to the center line with each set of 1-foot double line spaced 10 to 15 feet along the center line of the Ro...

		c. Additional temporary striping shall be installed wherever designated by the Engineer.



		2. Temporary stop bars shall consist of a 12-inch wide stop bar made up of three parallel 4-inch strips of temporary pavement marking tape placed at locations designated by the Engineer.

		a. All other temporary pavement markings utilizing pavement marking tape shall be designated by the Engineer.



		3. Temporary pavement markings shall be maintained in serviceable condition by the Contractor during the interval of time it is in use.

		a. Layout and marking in preparation for application and the application and removal of the temporary striping shall be the Contractor’s responsibility.



		4. Pressure-sensitive pavement marking tape used on the wearing course prior to installation of permanent lane markers, traffic buttons, or permanent paint striping shall be removed from the pavement current with, or immediately subsequent to, the ins...

		a. Damage to the pavement resulting from removal of temporary marking tape, including the use of high heat sources, shall be repaired by the Contractor at no expense to the Owner.





		C. Permanent pavement markings.

		1. The Engineer will do the layout for permanent lane markings.

		2. Within 5 days, weather permitting, after the preliminary layout of pavement marking control points has been completed by the Engineer, the Contractor shall install all permanent pavement markings.

		3. Installation shall be pursued vigorously thereafter until all permanent pavement markings and traffic channelization work is complete.





		3.21 Sealing Of Driving Surfaces:

		A. Any wearing course or other pavement course to be used for the driving surface will be evaluated by the Engineer to determine whether a fog seal is required.

		B. Determination will be made when the results of nuclear or core density testing show that a seal is needed, or when the Surface Course is HMA Class D.

		C. The Contractor shall apply a fog seal of CSS-1 at the rate 0.05 to 0.10 (0.03 to 0.05 residual) gallons per square yard prior to opening to traffic.



		3.22 Anti-Stripping Additive:

		A. The Contract, or the Engineer's approval of the Contractor's proposed mix design per this Section, may require an anti-stripping additive be added to the asphalt Material in accordance with “Anti-Stripping Additive” Article of this Section.



		3.23 Shoulders:

		A. Shoulders, if required, shall be constructed to the lines, grades, and cross-sections specified.

		B. Material for building up Shoulders shall be Mineral Aggregate Type 1.



		3.24 Asphalt Concrete Sidewalk:

		A. Asphalt walkways shall be constructed with a 4 inch section of compacted crushed rock Mineral Aggregate Type 2 Base Course and covered with 2 inch compacted Class A HMA Surface Course.



		3.25 Asphalt Concrete Pavement Patching:

		A. The minimum dimension in any HMA pavement repair area shall be 3 feet.

		B. The preparation and compaction of the Sub-grade shall be completed prior to patching in accordance with Section 32 11 26 - Sub-grade Preparation.

		C. Before the patch is constructed, all pavement cuts shall be trued so that the marginal lines of the patch form a rectangle with straight edges and vertical faces.

		1. The use of a concrete saw will not be required unless specified in the Contract.

		2. Non-rigid pavement shall be precut full depth prior to removal by use of an asphalt cutting wheel, saw cutting, or line drilling at the Contractor’s option to ensure a neat straight line.



		D. The Contractor shall restore pavement cuts with patching.

		E. Rigid Pavement Resurfaced With HMA:

		1. HMA or bituminous plant mix shall not be placed until the cement concrete has met the requirements of applicable specification Sections.

		2. The edges of the existing asphalt pavements and castings shall be painted with STE-1 cationic special tack emulsion immediately before placing the asphalt patching Material (see “Prime Coat Treatment” Article of this Section for prime coat requirem...

		3. The HMA pavement shall then be placed, leveled, and compacted to conform to the adjacent paved surface.

		4. Immediately thereafter, all joints between the new and original HMA pavement shall be painted with STE-1 asphalt emulsion and be covered with dry paving sand before the asphalt solidifies.

		5. Sealing of HMA patches shall be in accordance with the requirements of “Sealing of Driving Surfaces” Article of this Section.

		F. Asphalt Concrete on Granular Base:

		1. After the Sub-grade and Base Course have been prepared, HMA Class A pavement shall be placed to a thickness of the existing asphalt pavement depth, or to a minimum of 3 inches, whichever depth is the greater, and compacted in the manner specified i...

		a. The finished surface shall be in the same plane as existing Roadway surface with smooth transition between the two surfaces.



		2. Restoration of asphalt concrete Roadway pavement on granular base shall consist of “Mineral Aggregate Type 2” to a compacted depth of 6 inches.  “HMA Class A Pavement” shall be compacted as specified in “Compaction Equipment and Methods” and “Compa...

		3. Restoration of MC 800 paved Roadway surfaces, or seal coats, on a granular base shall consist of Mineral Aggregate, Type 2 compacted to 4 inch thickness and “HMA Class A pavement” to a 3 inch compacted thickness.

		4. Restoration of HMA driveways shall be the same as specified above for MC 800 pavements.

		G. Temporary Pavement Patching:

		1. The Contractor shall furnish, place and maintain a 2 inch minimum thickness crushed rock surfacing and a 2 inch minimum thickness MC 250 patch over trench areas.

		2. Such temporary asphalt patching will be required where Roadway or walk is needed for vehicular or pedestrian traffic and permanent pavement cannot be placed immediately.

		3. The trench backfill shall be compacted as specified in appropriate Sections and the MC 250 tamped and leveled to coincide with adjacent surfaces.

		4. In the event that the temporary surface subsides after the initial placement, additional MC 250 and crushed surfacing shall be applied and maintained as necessary to maintain a surface level with existing pavement.

		5. Prior to final restoration of the pavement, the Contractor shall remove the temporary asphalt and crushed rock, clean the exposed face of the existing pavement, and restore the pavement.





		3.26 Sampling And Acceptance:

		A. Certification of Shipment.

		1. Bituminous Materials may be accepted by the Engineer based on the Manufacturer’s Certificate of Compliance in the form of a Notice of Asphalt Shipment.

		a. This certification (Form 350-053 supplied by WSDOT will be provided by contacting the SPU Materials Laboratory at 206.386.1236) shall be supplied in triplicate at the time of shipment of each truck load, truck and trailer, or other lot of asphalt.

		b. All information required on the form shall be completed.

		c. The original copy shall be mailed on the Day of shipment to the SPU Materials Laboratory, the duplicate to the consignee; and the triplicate with the shipment.





		B. Samples and cores.

		1. When requested by the Engineer, the HMA Supplier shall ship, by prepaid express or US mail, samples of asphalt that represent current production to the SPU Materials Laboratory.

		2. Where samples have been taken from the uncompressed asphalt concrete, new Material shall be placed and compacted at no additional expense to the Owner.

		3. When cores are taken by the Engineer at the request of the Contractor, the Owner shall be reimbursed for the coring expenses.
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Regulations:  The work shall conform to requirements of the IBC and the Seattle Building 


Code for concrete reinforcement, as supplemented and modified on drawings or herein. 
 
1.02 Reference Standards:  Conform to requirements of the following Reference Standards as the 


Engineer judges them applicable and as modified and supplanted herein. 
 


A. American Concrete Institute (ACI) Building Code Requirements for Reinforced 
Concrete, ACI 318. 


 
B. ACI Specifications for Structural Concrete for Buildings, ACI 301. 


 
C. ACI Detailing Manual, ACI 315. 


 
1.03 Related Sections: 
 


Section 03 10 13 - Concrete Formwork for Skate Parks 
Section 03 30 13 - Cast in Place Concrete for Skate Parks 
Section 03 35 13 - Concrete Finishing for Skate Parks 


 
1.04 Quality Assurance:  Special Inspection: Notify the Engineer at least 48 hours before placing 


any concrete. 
 
1.05 Submittals:  Product Data: Submit manufacturers' published literature for specified products 


and accessories as applicable, including manufacturers' specifications, physical 
characteristics and performance data.  Submit as a supplement, manufacturers' instructions 
and directions for application if not included in manufacturers' published literature. 


 
 
PART 2 - PRODUCTS 
 
2.01 Materials: 
 


A. Bars:  ASTM A615; types, sizes and grades as indicated and noted on drawings; all 
bars free from rust and loose scale at time of delivery. 


 
B. Tie wire:  16-gauge double annealed wire.  Provide galvanized tie wire for exposed 


concrete. 
 
 
PART 3- EXECUTION 
 
3.01 Fabrication and Detailing: 
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A. Fabricate steel bar reinforcement to shapes and dimensions as shown and placed as 


indicated. 
 


B. Bending and Straightening:  Form bars accurately to detail, other kinks or bends will 
not be permitted; conform to requirements of ACI 318.  Make bends cold around pin 
with diameter at least 6 times bar dimension; heating of reinforcement will be 
permitted only if entire operation is approved. 


 
C. Splices:  In general avoid splices at points of maximum stress.  Splice overlap shall 


be at least 16 times the diameter of the bars. 
 
3.02 Placement: 
 


A. Clean reinforcing bars free from loose rust, mud, oil and other foreign matter 
affecting or reducing bond using approved portable sandblasting equipment.  
Accurately position bars in accordance with approved placement drawings and 
secure against displacement.  Lap at intersections as indicated or as directed; extend 
reinforcement through, and lap beyond, construction joints. 


 
B. Displacement:  If bars are displaced, or if it is necessary to move bars to avoid 


interference with other reinforcing or embedded items, and if bars are moved to 
exceed tolerances, obtain approval of resulting arrangement prior to placing 
concrete. 


 
C. Miscellaneous:  After cutting tie-wire, turn wires to the inside of the section and 


bend in such manner that concrete placement will not force ends to exposed concrete 
surfaces. 


 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  Use 
SPR Standard Specification Section 32 31 13.16 for Color-coated Fencing & Gates.  Use SPR 
Standard Specification Section 32 31 13.19 for Tennis Courts (either Galvanized or Color-coated 
versions) and edit those sections accordingly.  (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all labor, materials, and equipment required to construct Fencing and 


Gate(s) System(s) as indicated on the drawings or specified herein.  Said work shall include 
any incidentals required to provide a finished job. 


 
1.02 Existing Conditions:  The Contractor/Installer shall examine the site to determine existing 


conditions, extent of work and clearing operations required.  Failure of the 
Contractor/Installer to visit the site and familiarize themselves with the existing conditions 
shall in no way relieve them from obligations with respect to their bid or contract. 


 
1.03 Related Sections: 
 


Section 01 25 00 - Substitution & Product Option 
Section 01 33 10 - Submittals 
Section 03 30 00 - Cast in Place Concrete 
Section 31 00 00 - Earthwork 


 
1.04 Quality Assurance: 
 


A. The Contractor/Installer must be experienced in color-coated chain link fencing 
installations.  The Contractor shall provide three representative local fencing projects 
that have been completed by them within the last three years for the Engineer's 
review. 


 
B. The Contractor/Installer shall provide a warranty stating that the fencing is secure 


and stable, tight, corrosion-fee, in proper alignment, complete in detail and finish, 
and free of hazardous conditions.  Any defects that develop within one year from the 
date of Physical Completion shall be replaced at the expense of the 
Contractor/Installer. 


 
C. Standard Specifications:  All work shall conform to all applicable requirements of 


the following Specifications, whether specifically referred to or not, except as 
specifically modified herein. 


 
1. Comply with the requirements of the American Society for Testing and 


Materials (ASTM) especially the ASTM Committee F-14 Standards on 
Fences (latest edition). 


2. Perform all shop and field welding in accordance with the pertinent 
recommendations of the American Welding Society. 


3. Pipe ASTM A 53. 
4. ASTM A 392. 







Project Name 
9/14/11 


SECTION 32 31 13.13   PAGE 2 
CHAIN LINK FENCING & GATES  


5. ASTM F 626-89a. 
6. ASTM F 668-88 


 
1.05 Submittals: 
 


A. The Contractor shall make all product submittals and submit Shop Drawings, for approval, 
prior to manufacturing, describing and detailing typical line post, terminal post, gate, fabric, 
materials, hardware assemblies, and all proposed fence/gate alignment sections in accordance 
with Division 01 Specifications. 


 
B. The Contractor shall provide certified letters from manufacturers indicating conformance 


with specifications, manufacturing date and lot number for all materials used on the site. 
 
1.06 Substitutions and Product Options:  (Note:  Comply with this paragraph, unless specified 


otherwise in Division 1 of the Project Manual). 
 


A. During bidding, all bidders shall bid on the specified products. 
 


B. Refer to Division 1 for information about substitutions. 
 
1.07 Product Handling:  All materials shall be new and delivered to the site in an undamaged 


condition.  Store materials off the ground and protect from damage.  In the event of damage, 
immediately make repairs and/or replace as necessary to the approval of the Engineer and at 
no additional cost to the Owner. 


 
 
PART 2 - MATERIALS 
 
2.01 General: 
 


A. All piping for fence and gates shall be Schedule 40, hot-dipped galvanized steel, or 
approved equal, for size, finish, material composition, strength, appearance, 
performance and ease of maintainability. 


 
B. Galvanizing shall be in accordance with ASTM F 668-88.  All fence fittings shall 


comply with ASTM F 626-89a. 
 
2.02 Chain Link Fence Fabric:  Chain link fabric shall be constructed of woven 9-guage for 


fencing & gates.  All fabric shall be W & M steel wire as specified on plans and details, in a 
continuous 2 inch mesh.  Mesh shall be as specified on plans and details, with knuckled top 
and bottom selvage.  Fabric shall not be hot-dipped galvanized after weaving, per ASTM A-
392.  Weight of the coating shall be 1.2 oz. per square foot of actual surface.  Coating shall 
be smooth, of uniform thickness, and free from dross, uncoated spots and adhered particles 
of foreign material.  Height of fabric shall be as shown on the drawings.  Fabric shall be 
installed on playing side of posts (except on dugouts outside fencing which is installed on 
the outside of the dugouts).  Lower edge of fabric shall be no greater than 1-1/2” above 
finished grade as specified on plans and details. 
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2.03 Fencing & Gates:  All system components shall be galvanized steel.  Sizes shall be as 
specified in the following table for perimeter fencing and backstop and wing fencing. 


 
For Galvanized Site Fencing & Gates: 
Type 4’ Ht. 6’ - 8’ Ht. 10’ Ht. >10’Ht. 20’ or Higher 
Terminal / 
Corner Posts 


2-3/8” O.D. 2-7/8” O.D. 2-7/8” O.D. 4” O.D. 4” O.D. or 
larger 


Line Posts 1-7/8” O.D. 2-3/8” O.D. 2-3/8” O.D. 2-7/8” O.D. 2-7/8” O.D. 
Top Rails 1-5/8” O.D. 1-5/8” O.D. 1-5/8” O.D. 1-5/8” O.D. 1-5/8” O.D. 
Intermediate 
Rails 


N/A3 1-5/8” O.D.1 1-5/8” O.D. 1-5/8” O.D. 1-5/8” O.D. 


Bottom Rails N/A3 N/A3 1-5/8” O.D. 1-5/8” O.D. 1-5/8” O.D. 
Post Footing 
Size for 
Terminal / 
Corner Posts 


12” W 
30” D 


12” W 
36” D 


18” W 
36” D 


18” W 
48” D 


24” W 
60” D 


Post Footing 
Size for Line 
Posts 


12” W 
24” D 


12”W 
36”D 


18” W 
36” D 


18” W 
48” D 


24” W 
48” D 


Fabric, Mesh 
Size 


2” 2” 2” 2” 2” 


Fabric, 
Finished2 Size3 


9-gauge 9-gauge 9-gauge 9-gauge 9-gauge 


 


1  All 6’ and 8’ height fencing shall have an intermediate rail. 
2  All chain link fabric shall be galvanized before weaving. 
3  Bottom rails are not required for 6’ and 8’ height fencing unless otherwise specified on the 


plans. 
 
2.04 Gates and Gate Posts: 
 


A. General:  Gateposts, frames, and hardware shall be hot-dipped galvanized, as noted, 
for framework. All fittings shall be galvanized as specified in Section 2.01.  Gate 
frames shall be galvanized after welding or painted with “Galvicon” or other zinc 
enriched paint, as approved equal.  Gate fabric shall match fencing fabric.  Gates 
shall maintain a gap no greater than two (2) inches between gateposts and frames or 
ground. 


 
B. Gates: 


 
1. Gate Posts:  Shall be 2-7/8 inches O.D. (min.) schedule 40 steel pipes (or 


larger, depending upon the size of the gate opening). 
2. Gate Frames:  Shall be 1-7/8 inch O.D. steel pipe with joints knotched and 


welded to form a rigid frame.  Welds shall be coated with cold galvanized 
coating.  Frames shall be filled with same fabric as fence and fastened in the 
frame by means of tension bars and tension bands at 1 foot O.C. 
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3. Diagonal Bracing:  Shall be 3/8-inch O.D. adjustable truss rod to ensure frame 
rigidity without sag or twist. 


4. Hinges:  Shall be pressed steel to suit gate size, non-lift-off type, offset to 
permit 180-degree gate opening.  Provide 2 hinges for each leaf.  Drill, tap, 
and set screw or weld to frame and post to prevent rotation.  Hinges shall be 
Bulldog Industrial hinge, or approved equal. 


5. Single Gate Latch:  Provide heavy-duty gate fork latch of correct size 
malleable iron to permit operation from either side of gate, with padlock eye 
as integral part of latch. 


6. On the ten foot (10') high backstop wing fences, all dugout gates shall be 
seven feet (7') high with a three foot high panel of fence (transom) above it. 


 
2.05 Fittings:  Fittings shall be hot-dipped galvanized pressed steel in accordance with ASTM F 


626-89a.  All fittings shall be industrial quality. 
 
2.06 Accessories: 
 


A. Post tops shall be pressed steel and designed as a weather tight closure cap for 
tubular posts. 


 
B. Tension bars shall be of one piece lengths equal to full height of fabric with a 


minimum cross section of 3/16” x 3/4”.  Provide a tension bar for each gate, end 
post, corner and pull posts  


 
C. Tension bar bands (vinyl or powder coated), shall be pressed steel per ASTM F 626-


89a spaced not over 12 inches O.C. to secure tension bars to end, corner, pull, and 
gate posts. 


 
D. Tension Wire:  Contractor shall provide a No. 7 W & M gauge galvanized high 


carbon coiled tension wire (when bottom rail is not specified) stretched along the 
bottom of fabric and fastened to the fabric at intervals of not more than two feet (2') 
using steel hog rings.  Tension wire shall be attached with brace band, and nut and 
bolt.  Tension wire shall be terminated around the bolt to itself with a minimum of 
three complete wraps. 


 
E. Wire Ties: 9-guage aluminum wire ties, spaced at 12 inches O.C. (typ.).  Tie fabric 


to tension wire with 9 gauge hog rings at 18 inches O.C. (typ.).   
 


F. Touch-up Paint:  Paint all exposed holes and welds, with a base coat of zinc enriched 
paint followed by two coats of silver (aluminum) matte finish paint, typical.  Zinc 
enriched paint shall meet ASTM A780 A2 and be epoxy based with 94% minimum 
pure zinc dust by weight.  Zinc enriched paint shall dry with a bright finish of hot-
dipped-galvanizing.  Zinc enriched paint shall be Devcon Z, Krylon Galvanizing 
Paint, Galvicon, or approved equal.  Silver top coat paint shall be silver (aluminum) 
matte finish.  Silver top coat paint shall be “COROTHANE 1, Mio-Aluminum”; 
Aluminum Hammerite; or approved equal.  
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2.07 Concrete Footings:  Refer to Section 2.03 above for dimensions of all concrete post footings.  
Concrete for post footings shall conform to the City of Seattle Standard Specifications for 
Road, Bridge, and Municipal Construction (most recent edition), and shall be Class “C” 
concrete.  Concrete footings shall be neatly and evenly crowned slightly above finished 
grades and all concrete shall be cleaned from all posts. 


 
 
PART 3 - EXECUTION 
 
3.01 Site Preparation: 
 


A. Pre-construction on-site conference:  Do not work until a site meeting with the 
Engineer and the SPR Facilities Maintenance Fence Crew is held.  Call the SPR 
Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for site 
conference at least 2 working days in advance. 


 
B. The Contractor is responsible for all temporary barricades, enclosures, and protection 


of adjacent property and existing work.  These are to be in place before operations 
are started.  Coordinate this work with other work and trades.  Complete clearing and 
site preparation work is required prior to excavation. 


 
3.02 Fence Construction: 
 


A. Posts: 
 


1. Auger holes for post footings in firm, undisturbed or compacted soil.  Holes 
for new line post footings shall be sized as shown on plans and standard 
details.  Holes for terminal posts and gateposts shall be sized as shown on 
plans and standard details. 


2. Over excavate hole depths to 6 inches deeper than post bottoms. 
3. Place concrete around posts in a continuous placement, tamp for 


consolidation, checking each post for vertical and top alignment.  Support 
posts plumb until concrete has cured.  Set and secure keepers, stops, sleeves, 
and other accessories into concrete as required. 


4. Tops of post footings shall be flush with finished grade, trowled and sloped 
outward to drain.  Top of footing shall appear true and circular in shape with 
post at center of circle. 


5. Post shall be 10 feet O.C. maximum. 
 


B. Sleeved Posts: 
 


1. Insert posts into sleeves provided in concrete footing for tops of walls and 
hoop-style backstops as specified on plans and details.  Check each post for 
vertical (plumb) and top alignment. 


2. Posts shall be 10' O.C. maximum. 
 


C. Rails: 



mailto:parksconstruction.inspection@seattle.gov
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1. Top rail shall be securely fastened to terminal posts and pass through tops of 


line post fittings, forming a continuous rail for the full length of fence.  Top 
rail shall be furnished in lengths approximately 21 feet long with standard hot 
dip galvanized steel expansion couplings not less than 6" in length.  Lengths 
less than 10 feet shall not be used adjacent to terminal posts. 


2. Intermediate and bottom (when specified) rails shall conform to the same 
specification as top rail and be joined at line posts with double-end socket 
clamps or brace bands and rail ends, with one inverted to maintain smooth 
line. 


 
D. Brace Assemblies:  All corner, terminal, and gate posts shall be furnished with 


complete brace assembly, including brace of same material and finish as top rail, and 
adjustable tightener for 3/8 inch truss rod.  Corner and terminal posts shall have two 
brace assemblies, one in each direction.  The diagonal 3/8 inch adjustable truss rod 
shall be attached to the first ensuing line post.  Install braces so that posts are plumb 
and true when diagonal rod is under proper tension.  No truss rod is required if the 
intermediate rail is continuous. 


 
E. Fabric:  Pull fabric taut and tie to posts and rails.  Install fabric on interior or playing 


side of fences and anchor to framework so that the fabric remains in tension after 
pulling force is released.  Lower edge of fabric shall be set level with finished grades 
(1-1/2” above grade typ.) except as specified on plans and details. 


 
F. Wire Ties:  Tie fabric to line posts, rails, and braces with 9-guage aluminum wire 


ties, spaced at 12 inches O.C. (typ.).  Tie fabric to tension wire with 7-gauge hog 
rings at 18 inches O.C. (typical).  Attach all wire ties per accepted industry standards 
and as described as follows:  Attach hooked end of tie to fabric above and close to 
the top or side of the rail or post and wrap the end of tie under so that the wire 
tie locks into place and will not come loose under normal use.  Then wrap the 
wire tie around the rail snugly and affix to fabric below and close to the rail and 
twist the end of the wire tie at least one full revolution around the fabric so that 
the tie will not come loose under normal use.  Refer to the SPR Standard Details 
for visual description of a proper wire tie installation.  To access the information 
refer to SPR Design Standards website at 
www.cityofseattle.gov/parks/projects/standards 


 
G. Tension Bars:  Fabric shall be attached to the terminal posts by means of single piece 


tension bars.  Thread through fabric and secure to posts with metal bands spaced not 
over 12 inches O.C. (typ.). 


 
H. Welding:  All field welds shall be fully filled, ground flush and smooth, and cold 


galvanized by brushing on “zinc enriched” paint, followed by two coats of Silver 
(aluminum) matte finish paint. 


 
3.03 Gates: 
 



http://www.cityofseattle.net/parks/projects/standards
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A. Install gates as shown on the Details and Drawings.  Openings between frame or gate 
members shall not exceed two (2) inches.  Gaps between bottom rail and finish grade 
shall not exceed one and one half (1-1/2) inches. 


 
B. Install gates plumb, level, and secure for full opening without interference.  Adjust 


hardware for smooth operation and lubricate where necessary.  After the Engineer's 
approval of operation, drill, tap, and setscrew or spot-weld all hinges and latch 
hardware to prevent rotation. 


 
C. Set gatepost same as terminal posts. 


 
D. Gates shall also be installed with stoppers welded to the gates or wing fence 


framework so that gates cannot swing open into the field of play. 
 
3.04 Cleanup:  Job site shall be cleared of all excess material (concrete, wire, rails, pipe, etc.).  


All areas impacted by construction shall be leveled with infield on field side or paving or 
topsoil on outside graded flush with concrete mow strip or dugout floors and free of all 
debris and rocks, and restored to as good as or better than original condition, as approved by 
the Engineer. 


 
 
 


END OF SECTION 





		PART 1 - GENERAL
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NOTE TO CONSULTANTS:  Edit this specification section with any of the text necessary to fit 
the project requirements.  Several choices need to be made related to type of pipe (based on the 
size and situation), the type of fittings and jointing methods associated with the pipe type and size 
needed, and other equipment such as sprinkler heads and control/communications equipment.  
These determinations shall be made at the direction of the Engineer and the P-Patch Program 
Coordinator, through the design/technical review process.  Read this section carefully before 
proceeding with editing of this specification and delete this note and the following instructions 
from the Construction Documents. 
 
 
GENERAL INSTRUCTIONS:  At the beginning of the design process the Consultant is required to 
download from the SPR Design Standards web site at www.seattle.gov/parks/projects/standards, the 
SPR Design Standard 33 10 00 – P-Patch Water Systems Design, and read that document and 
incorporate the principals therein as part of the design process. 
 
The attached Standard Specification represents the minimum acceptable standards for design and 
construction of all P-Patch Water Systems to be built in Seattle Parks.  The Consultant shall not 
make any changes (add, delete, or alter) to this Standard Specification unless they are approved by 
the Parks Engineer prior to its inclusion in the Contract Documents.  Some items within this 
specification are shown in bold text are for emphasis only. 
 
However, the Consultant has the added responsibility to not only comply with these standard 
specifications, but to also expand them as required, or as may be dictated and/or warranted by the 
following: 
A. As directed by the Park Engineer as a result of SPR’s Design & Technical Review 


(ProView) process. 
B. Special conditions for each project and site. 
C. Environmental considerations and constraints. 
D. The integrity of the proposed design. 
E. The health, safety and welfare of the general public, etc. 
F. Meet Uniform Plumbing Code (UPC) requirements. 
G. Meet Seattle Public Utilities requirements (back-flow device testing). 
 
Additionally, all SPR Standard Details related to the P-Patch Water System design shall be used as 
shown on the SPR Design Standards website (without alterations) and shall be included in the 
Contract Documents on the Plan Sheets. 



http://www.seattle.gov/parks/projects/standards
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INSPECTION CRITICAL PATH: 
(P-Patch Water System Testing, Inspections & Close Out Procedures) 
1. Pressure Test and Visual Inspections of trenches, main lines and valves (at 150 psi, for 30 


minutes). 
2. Pressure Test and Visual Inspections of trenches, lateral (sub-main) lines and hose bib 


assemblies (at the design pressure). 
3. Preliminary Punch List Inspection of the entire system, control/communications equipment, 


and trench backfilling.  Punch list is developed. 
4. Substantial Completion Inspection (10 working days after punch list inspection) punch list 


items are substantially complete. 
a. Inspection of backflow prevention device by a Backflow Assembly Tester (BAT), 


hired by the Contractor, who will present the certification report to P-Patch Program 
Coordinator, SPR’s Plumbing Shop & Seattle Public Utilities. 


b. M & O manuals and red lined drawings of “as-built” conditions submitted to P-Patch 
Program Coordinator and the Parks Engineer. 


5. Physical Completion (Final) Inspection of the entire project (all punch list items have been 
completed). 


6. Transfer to Operations - The P-Patch program Coordinator and SPR Project Manager fills 
out the appropriate form and the P-Patch Program takes over all maintenance 
responsibilities. 


7. Warranty Period - (for a period of one year after documented Substantial Completion date).  
The Contractor takes care of any outstanding Warranty items.  “Acts of God”, vandalism or 
lacks of appropriate maintenance are the only exceptions to the Contractor’s Warranty 
responsibilities. 


 
RECORD DOCUMENTS:  It is the Design Consultant’s responsibility to ensure that the following 
steps are taken to record the “as-built” information of all underground utilities. 
 
Step 1: The Contractor shall keep a current working set of drawings with all as-built changes or 


actual conditions as work proceeds, to be submitted to Consultant at completion of irrigation 
system installation. 


Step 2: The Contractor shall locate all piping and equipment with trenches open as system is 
constructed to be entered onto red-lined plans. 


Step 3: The Contractor performs all required tests, audits, etc. with adequate notice as spelled out in 
specs. 


Step 4: The Contractor shall transfer the “as-built” information to a scaled drawing (same as 
Contract Documents) and provide to the Consultant/Designer prior to substantial completion 
of project, so the Consultant/Designer may provide the final Record Documents at Physical 
Completion. 


Step 5: The Consultant/Designer shall prepare AutoCAD record documents with the Contractor's 
and/or SPR Surveyor's “as-built” information included, to be submitted to the Engineer on a 
CD or DVD along with all other required information, M&O manuals, etc.  The CD or DVD 
shall also include .pdf, .jpg or .tif format files of the record documents, along with Mylar 
hard copies of the record documents to be submitted to the Engineer at Physical Completion 
of the project. 







Project Name 
4/27/11 


SECTION 33 10 16   PAGE 3 
P-PATCH WATER SYSTEMS 


PART 1 - GENERAL 
 
1.01 Description:  Furnish and install P-Patch Water Systems in conformance with the drawings 


and specifications, complete and ready for use.  The work consists of furnishing all materials 
necessary for a complete installation, including, pipe, pipe sleeves, fittings, back-flow 
prevention device assemblies, valves, valve boxes, swing joints and all appurtenances 
related thereto.  Included shall be all labor necessary for installation, including trenching, 
plumbing, back-filling, electrical work, adjustments, and all other items of labor necessary 
for a satisfactory operating system. 


 
1.02 Quality Assurance:  Basic Qualifications - The Contractor must be a Washington State 


Landscape Industry Professional and has passed the Certified Landscape Professional (CLP) 
exam.  The irrigation system must be installed under the direct supervision of a Certified 
Irrigation Technician or Journey Plumber.  All potable water system components shall be 
installed by a Washington State Licensed Plumber and all testing of the backflow prevention 
equipment shall be done by a Washington State Certified Backflow Assembly Tester (BAT). 


 
1.03 Definition:  Within this specification section the term “The Engineer” refers to the Parks 


Engineer and all their representatives that may be involved with the project.  Those may 
include (but are not limited to) Parks Engineering and Design Services staff (including 
Landscape Architects, Engineers and Architects), Parks’ Construction Manager and 
Inspection Staff, Parks Surveyors, Parks’ Facilities Maintenance Shops staff (including 
Plumbers and Electricians), and Parks’ Resource/Operations Staff (including District Senior 
Gardeners and other maintenance staff) as required and appropriate for the project. 


 
1.04 Reference Sections: 
 


Section 26 00 00 - Electrical 
Section 31 00 00 - Earthwork 
Section 33 10 00 - Water Distribution Systems 


 
1.05 Submittals: 
 


A. Submit complete materials list prior to performing any work.  Submit manufacturer 
catalog data and full descriptive literature, including current manufacturer's price list. 


 
B. Equipment or materials installed or furnished without prior approval of the Engineer 


will be rejected and such materials will be required to be removed and replaced with 
approved materials at the complete expense of the Contractor. 


 
C. Submit shop drawings for review and approval prior to beginning work. 


 
1.06 Project Conditions: 
 


A. Underground utilities and elements:  The Contractor shall call Utility Notification 
Center at (811) or (800) 424-5555 or click www.callbeforeyoudig.org to locate all 
underground utilities (on or near Public Rights-of-Way / Property Lines) prior to 
digging and/or driving stakes. The Contractor can also engage the services of a 



http://www.callbeforeyoudig.org/





Project Name 
4/27/11 


SECTION 33 10 16   PAGE 4 
P-PATCH WATER SYSTEMS 


private utilities locating service for location of utilities within the site by calling 
Locating, Inc. @ (425) 392-6412, CNI @ (206) 255-8650 or Applied Professional 
Services @ (425) 313-1034 to locate utilities within the site.  (Note: these firms will 
charge for services rendered).  The Contractor is also required to call the SPR 
Inspection Request Line at (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov  to make arrangements for utility locates 
within park property, in addition to contacting the professional utility location 
services.  The Contractor shall request that the SPR Plumbing, Electrical, and Sewer 
Crews, along with the SPR Environmental Services Staff be contacted with at least 
two (2) working days notice.  The Contractor can also contact the Engineer for “as-
built” information for on-site underground utility system information by calling the 
SPR Inspection Request Line @ 684-7034 or by email at 
parksconstruction.inspection@seattle.gov . 


 
B. Site Inspection and Layout:  Before proceeding with any work, the Contractor shall 


inspect the site, carefully checking all grades and verifying all dimensions and 
conditions affecting the work to satisfy him/her that he/she may safely proceed.  
Changes or alterations to the system to meet actual conditions shall be made at the 
Contractor's expense.  Always use appropriate fittings for changes in direction or 
elevation.  Do not bend the pipe more than that allowed by this specification.  The 
irrigation plan is diagrammatic and is not intended to show exact locations of 
existing or proposed piping, valves and hose bibs.  Pipelines shown parallel on 
drawing may be placed in a common trench but separated by at least 6 inches and all 
pipes of dissimilar materials shall be installed per UPC and SPR standard details 
included with the plans. 


 
C. When renovating or working around an existing park irrigation system, the 


Contractor and the Engineer (including the SPR Plumbing and Electrical Shops 
personnel) shall locate, test and document the condition of the existing system prior 
to the Contractor beginning the Work. 


 
D. All materials shall be inspected by the Engineer (including SPR Plumbing and 


Electric shops personnel) prior to installation of any and all materials required to 
complete the work.  The Contractor shall call the SPR Inspection Request Line at 
(206) 684-7034 or by email at parksconstruction.inspection@seattle.gov  to make 
arrangements for inspections. 


 
E. Take care, to neither disturb nor damage any existing above ground or underground 


utilities or elements.  Keep streets, sidewalks and site clean, free from debris and 
affected drains open and free flowing at all times. 


 
F. During the installation of the new water system, if underground utilities are 


encountered, including (but not limited to) existing irrigation systems, the Contractor 
shall notify the Engineer two (2) working days in advance and perform repairs to that 
system per this section and/or as directed by the Engineer.  This shall also apply to 
the connection of new irrigation systems to existing older systems.  Repairs and 
connections shall be done per SPR Standard Details and/or as directed by the 
Engineer in the field.  (Note:  No telescoping repair couplings will be allowed). 



mailto:parksconstruction.inspection@seattle.gov

mailto:parksconstruction.inspection@seattle.gov
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1.07 Water System Warranty:  Contractor shall provide a One Year written Warranty as per the 


last page of this section.  The Warranty shall include restoration of planted or paved areas 
due to settlement of trenches. 


 
Note:  The Warranty shall include one complete winterization and one complete de-


winterization of the irrigation system.  (Applies only for construction projects that 
carry over into the winter months or where extended maintenance & establishment 
periods are in place). 


 
 
PART 2 - PRODUCTS 
 
2.01 Water Distribution System Piping: 
 


A. Copper Pipe and Fittings: 
 


1. All Copper Piping shall be Type ‘K’ Copper and shall conform to industry 
standards and be in conformance with applicable ASTM or ANSI standards. 


2. Copper Tubing:  ASTM B 88, Type ‘L’ water tube.  For tubing up to 2” 
diameter, use ‘soft’ copper (annealed temper).  For tubing with diameters 
larger than 2”, use ‘hard’ copper. 
a. For 2“O.D. and smaller:  Cast-copper alloy solder-joint pressure 


fittings and soldered joints with Alloy Sn95 solder. 
b. Any copper pipe installed under or thru any paving and within 3’ of 


the paving must be braised at each joint, per UPC Building Codes. 
3. Copper Fittings: 


a. Cast-Copper-Alloy, Solder-Joint Pressure Fittings: ASME B16.18. 
b. Copper Unions:  ASME B16.18, cast-copper-alloy body, hexagonal 


stock, with ball-and-socket joint, metal-to-metal seating surfaces, and 
solder-joint, threaded, or solder-joint and threaded ends. 


c. Threaded Ends:  Threads conforming to ASME B1.20.1. 
 


B. Brass Pipe and Fittings: 
 


1. Brass pipe shall be seamless red brass per ASTM B 43 rated for 250-psi 
working pressure. 


2. All Brass Pipe and fittings shall conform to industry standards and be in 
conformance with applicable ASTM or ANSI standards. 


3. Brass fittings shall be Class 250 fittings rated for a minimum of 250-psi 
working pressure and shall conform to ANSI/ASME B16.15 and ASTM 
B584. 


 
C. High Density Polyethylene (HDPE) Pipe and Fittings: 


 
1. Polyethylene (PE) Pressure Pipe (3” O.D. and larger):  Pipe shall be 


manufactured from a PE 3408 resin listed with the Plastic Pipe Institute (PPI) 
as TR-4.  The resin material shall meet the specifications of ASTM D3350 
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with a cell classification of PE: 345464C.  The pipe shall have a 
manufacturing standard of ASTM F714.  The pipe O.D. sizes 4” to 24” shall 
be available in steel Inside Pipe Sizes (IPS).  The pipe shall contain no 
recycled compounds except that generated in the manufacturer's own plant 
from resin of the same specification from the same raw material.  All pipes 
shall be suitable for use as pressure conduits, listed as NSF 61, and per 
AWWA C906 Pressure Class (PC) 100 have a nominal burst value of three 
and one-half times the Working Pressure Rating (WPR) of the pipe.  Peak 
flow water velocity of 5 ft/sec shall be used in the hydraulics engineering 
design. 


2. Polyethylene (PE) Pressure Pipe (2” O.D. and Smaller):  Pipe shall be 
manufactured from a PE 3408 resin listed with the Plastic Pipe Institute (PPI) 
as TR-4.  The resin material shall meet the specifications of ASTM D3350-02 
with a cell classification of PE: 345464C.  The pipe shall have a 
manufacturing standard of ASTM D3035 (IPS).  The pipe shall be DR 11 
(160psi WPR) unless otherwise specified on the plans.  The pipe shall contain 
no recycled compounds except that generated in the manufacturer's own plant 
from resin of the same specification from the same raw material.  All pipes 
shall be suitable for use as pressure conduits, and per AWWA C901, have 
nominal burst values of three times the Working Pressure Rating (WPR) of 
the pipe.  Pipe shall also have the following agency listing of NSF 61. 


3. Polypropylene Compression Fittings for HDPE (PE) pipe:  Fittings (2” O.D. 
and smaller lines only) shall be “Polypropylene Compression Fittings” 
suitable for use on HDPE pipe per ASTM D3035 (IPS diameter, OD 
controlled).  Fittings shall be long term rated for 230 psi complying with ISO 
14236 and meet the dimensional and performance requirements of AWWA 
C800.  Fittings shall comply with NSF 61 and shall be “listed” by NSF.  
Fitting “Bodies” shall be Polypropylene.  Fitting “Compression Nuts” shall 
be ‘Acetal’.  Joint seal activation shall be accomplished solely by the 
Compression Nut.  Joint “Seals” shall not “interfere” with pipe insertion.  No 
beveling or lubrication of pipe shall be required.  Fitting components shall 
not require dismantling prior to assembly on to pipe.  Fittings shall be “3G” 
or “UTC” with “Slide & Tighten” capability as manufactured by Philmac Pty 
Ltd. and represented by The Harrington Corporation (HARCO) of 
Lynchburg, VA (434) 845-7094 and distributed locally by H.D. Fowler, 
Bellevue, WA. 


4 Butt Fusion Fittings:  Fittings shall be PE3408 HDPE, Cell Classification of 
345464C as determined by ASTM D3350-02, and approved for AWWA use.  
Butt Fusion Fittings shall have a manufacturing standard of ASTM D3261.  
Molded & fabricated fittings shall have a pressure rating equal to the pipe 
unless otherwise specified in the plans.  Fabricated fittings are to be 
manufactured using Data Loggers.  Temperature, fusion pressure and a 
graphic representation of the fusion cycle shall be part of the quality control 
records.  All fittings shall be suitable for use as pressure conduits, and per 
AWWA C906, have nominal burst values of three and one-half times the 
Working Pressure Rating (WPR) of the fitting. 


5. Electro-fusion Fittings:  Fittings shall be PE3408 HDPE, Cell Classification 
of 345464C as determined by ASTM D3350-02.  Electro-fusion Fittings shall 
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have a manufacturing standard of ASTM F1055.  Fittings shall have a 
pressure rating equal to the pipe unless otherwise specified on the plans.  All 
electro-fusion fittings shall be suitable for use as pressure conduits, and per 
AWWA C906, have nominal burst values of three and one-half times the 
Working Pressure Rating (WPR) of the fitting.  Mechanical saddles shall not 
be allowed. 


6. Flanged and Mechanical Joint Adapters:  Flanged and Mechanical Joint 
Adapters shall be PE 3408 HDPE, Cell Classification of 345464C as 
determined by ASTM D3350-02.  Flanged and Mechanical Joint Adapters 
shall have a manufacturing standard of ASTM D3261.  Fittings shall have a 
pressure rating equal to the pipe unless otherwise specified on the plans. 


 
D. Joint Restraints shall be used with the ductile iron fittings. 


 
1. Fitting to Pipe Joint Restraints (4” O.D. and smaller) shall be knuckle type as 


manufactured by HARCO (Harrington Corporation) of Lynchburg, Virginia, 
or approved equal.  The grip ring shall be one piece residing within a ductile 
iron housing having machined serrations and shall be activated by one bolt.  
Housing and grip ring shall be of ductile iron per ASTM A536.  Bolt and nut 
shall be Type 304 stainless steel. 


2 Pipe to Pipe Restraints for pre-belled pipe shall meet the requirements of 
UNI-B-13-94.  Grip ring serrations shall be machined.  As cast serrations are 
not permitted, Restraint rods, bolts and nuts shall be of low alloy steel per 
AWWA/ANSI C111/A21.11.  Pipe to Pipe Restraints shall be supplied by 
HARCO (Harrington Corporation) of Lynchburg, VA. 


 
E. Thrust Blocking is required for all mainline pipe where necessary and as directed by 


the Engineer in the field. 
 


F. Use Teflon tape on all threaded fittings, regardless of pipe type. 
 
2.02 Sleeves: 
 


A. Sleeves required for main and lateral (sub-main) lines located under paving 
(pathways and service roads within the site) where vehicles are anticipated, shall be, 
HDPE, DR-11 (or better).  The inside diameter (I.D.) of the sleeve shall be twice (2 
times) the outside diameter (O.D.) of the inserted pipe with a maximum of one (1) 
insert pipe per sleeve. 


 
B. Sleeves under roadways (street rights-of-way, boulevards or parkways) where heavy 


vehicular traffic is anticipated, shall be HDPE, DR-11 pipe.  The inside diameter 
(I.D.) of the sleeve shall be at least twice (2 times) the outside diameter (O.D.) of the 
total inserted pipes with multiple pipes inserted per sleeve (only as directed by the 
Engineer).   


 
C. All sleeves shall be inspected and approved by the Engineer after forms are placed 


(for wall penetrations) and/or before paving operations are executed. 
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2.03 Pressure Reducing Valve (PRV): 
 


A. PRV shall be capable of a minimum 150 psi working pressure as specified.  Pressure 
fall off through the PRV shall not exceed designer's specified limit.  PRV shall be the 
same size as the mainline where installed. 
 


B. PRV shall be of the type, manufacture and size shown on the Plans and Details 
and/or the following:  for (3/4” to 2”) use Wilkens 600 Series PRV, for (2-1/2” and 
larger) use Wilkins 500 Series PRV with Wye Strainer: Watts No. 777S, or 
approved equal. 


 
2.04 Backflow Prevention Devices (BPD):  May include a Double Check Valve Assembly 


(DCVA): 
 


A. The backflow prevention devices shall meet the requirements specified in the City of 
Seattle Standard Plans and Specifications for Road, Bridge, and Municipal 
Construction, (most recent edition).  Proper drainage shall be provided at all 
backflow prevention devices.  Drainage problems shall be brought to the attention of 
the Engineer at the time of system layout. 


 
B. The backflow prevention devices shall be type and size as shown on the Plans and 


Details and/or the following:  for (3/4” to 2”) use Febco Master Series Model 850U 
Double Check Valve Assembly (DCVA), for (2-1/2” to 10”) use Febco Master 
Series Model 850 DCVA or for other water features (as directed) use Febco Model 
825Y (3/4” to 2”) Reduced Pressure Assembly (RPA), or approved equal. 


 
C. The manufacturer must be on the "Approved Cross Connection Control Devices" list 


of the Washington State Department of Social and Health Services for that size 
device. 


 
2.05 Manual Valves: 
 


A. Gate Valves (GV):  (2” O.D. and smaller) shall be flanged, iron body, brass trimmed, 
resilient double disc wedge, and integral taper seats with non-rising stem and square 
actuator.  All gate valves shall be Class 150 with a minimum 150 psi - 300 WOG. 


 
B. Lateral (Sub-main) Isolation Valves (LIV):  (2” O.D. through 3” O.D.) shall be 200 


psi rated angle globe valves with integrally restrained ends.  Ends shall be male 
swivel or integrally restrained push on gasketed joint as required.  Components shall 
be Ductile Iron, 316 Stainless Steel, and Low Zinc Bronze complying with ASTM 
A536, ASTM A276, ASTM B62-C83600 respectively or equivalent.  Ductile Iron 
shall be fusion bond epoxy coated.  Gasketed joints shall be SBR Rubber and comply 
with ASTM F477.  Internal seals shall be EPDM rubber. 


 
C. Curb Stop (Shut-off) Valves:  shall be all bronze construction with ‘tee’ handle, 175 


psi water working pressure, Mueller Oriseal Mark II, or approved equal. 
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D. Manual Drain (Stop & Waste) Valves: shall be all bronze construction, 175 psi water 
working pressure, Mueller Oriseal Mark II, or equal. 


 
E. Manual Valves (MV):  (Size varies) shall be of types, manufacture and sizes as 


shown on the Plans and Details and/or the following: 
 


1. Gate Valves:  Shall be Kennedy, Mueller, or Hammond, or approved equal. 
2. Lateral (Sub-main) Isolation Valves:  Shall be HARCO, or approved equal. 
2. Drain Valves:  Shall be Mueller Mark II Oriseal H-10284, stop and waste, or 


approved equal. 
 
2.06 Quick Coupling Valves (QCV): 
 


A. Shall be of the type, manufacture and size shown on the drawings and/or the 
following:  Buckner QB44LRC-10 with 1 inch outlet, single lug 2-piece with locking 
lid and matching key, or approved equal.  All quick coupling valves shall be installed 
in a 10” diameter valve box as shown in the Details. 


 
A. Shall be one (1) inch, all brass, and two piece bodies, with locking brass tops and 


have galvanized steel swing joints as shown in the Details.  Provide five (5) operating 
keys and hose swivels on each project. 


 
2.07 Valve Boxes: 
 


A. Valve boxes shall be of the type, manufacture and size shown on the Plans and 
Details and/or the following: 


 
1. Use Armor or NDS Pro Series 10 inch diameter round valve boxes with 


locking lids for quick coupler valves, green color, or approved equal. 
2. Use Armor Super Jumbo Valve Boxes with Pentagon Lock or NDS Pro 


Series Jumbo boxes with bolt down locking lids and extensions as required 
(for single valve assembly only), green color, or approved equal. 


3. Backflow Prevention Device Assemblies and pressure reducing valves (1-
1/2” O.D. and larger) shall be installed in a Fogtite #25-TA Concrete Vault as 
shown on the Plans and Details.  For backflow prevention devices and 
pressure reducing valves (1-1/4 O.D. and smaller), use Fogtite #2 Meter Box 
or Christy Concrete Vault with metal lid and extensions and/or bricks as 
required, or approved equal. 


4. Use Armor or NDS Pro Series 6-7 inch diameter round box for grounding 
rods, green color, or approved equal. 


 
B. Manual drain valves and individual gate valves shall be enclosed in a Cast Iron 


Roadway Box, as manufactured by Olympic Foundry, Tyler Pipe from Hughes 
Supply, Inc., or Armor “Polyiron” 5-1/4” valve box, or approved equal, with bottom, 
top, and lid, sized and extensions, as required.  Lid shall have the word “water” 
printed on it. 
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D. Provide two (2) sets of all keys required for valves, valve box covers, and protective 
sleeve covers unless otherwise noted. 


 
2.08 Other Supplies: 
 


A. Electrical tape shall be black plastic, three-quarters inch (3/4") wide and a minimum 
of 0.007 inches thick and the all-weather type. 


 
B. Teflon tape shall be used for all threaded connections.  Tape shall be set back a 


minimum of one quarter inch (1/4") into the pipe threading. 
 


C. Pressure gages for the pressure reducing valve assembly shall be liquid-filled with 
one quarter inch (1/4") gage cock attached, or approved equal. 


 
2.09 Identification: 
 


A. Underground - Type Plastic Line Markers (Detect-a-Tape):  Permanent, bright-
colored, continuous-printed plasticized aluminum tape, intended for direct-burial 
service; not less than 3" wide x 5 mils thick and shall be placed directly over the 
pipes at 6” below finished grades.  Provide blue tape with black printing reading 
"CAUTION IRRIGATION LINE BURIED BELOW". 


 
2.10 Backfill Materials: 
 


A. For backfill around all irrigation heads use common builder’s sand, or per Section 31 
00 00 - Earthwork. 


 
B. For suitable bedding material around all pipes and equipment as shown on the 


Details, use:  native topsoil with no rocks or other debris more than 1 inch diameter 
or common builder’s sand. 


 
 
PART 3 - EXECUTION 
 
3.01 Layout of Water System: 
 


A. Stake the water system following the design shown on the Plans before construction 
begins.  Alterations and changes to the layout may be expected in order to conform 
to the site conditions and to obtain full and adequate coverage of area to be irrigated.  
It is understood that corrective measures in the system may become necessary, but 
no changes or alterations to the system as planned shall be made without the prior 
authorization of the Engineer. 


 
B. Before starting work, determine that work may proceed without disruption of the 


activities of other trades. 
 


C. The Contractor shall carefully check grades to ensure that the area is ready to begin 
work. 
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D. The Contractor is responsible for taking all reasonable investigative actions and 


precautions when working around all utility systems. 
 
3.02 Trenching: 
 


A. The contractor will save and maintain any sod from the ditches and replace it after 
system installation.  Sod shall not be displaced for more than 72 hours.  Survival of 
the sod shall be warranted as specified in the City of Seattle Standard Specifications 
(most recent edition). 


 
B. Exercise care when excavating trenches near existing trees per Section 01 56 39 - 


Temporary Tree & Plant Protection.  Where roots are two inches (2") and greater in 
diameter hand excavate and tunnel.  When large roots are exposed, wrap with heavy 
burlap for protection and prevent excessive drying.  Trenches dug by machines 
adjacent to trees having roots two inches (2") and less in diameter shall have the 
sides hand trimmed making a clean cut of the roots.  Trenches having exposed tree 
roots shall be back-filled within twenty-four (24) hours unless adequately protected 
with moist burlap or canvas. 


 
C. The top six inches (6") of soil shall be kept separate from subsoil and shall be 


replaced as the top layer when backfill is made. 
 


D. Trenches shall be excavated for all pipe to provide the minimum depth of cover 
below finish grade of 24" for live lines (mains), and 18" for laterals and all others, no 
wider at any point than is necessary to lay the pipe or install equipment.  Trenches 
shall be excavated with vertical sides.  Locate outside of paved areas wherever 
possible. 


 
E. Materials unsuitable for bedding of pipe to be removed to a depth 4" below trench 


bottom, and replaced with suitable bedding material as directed by the Engineer.  
Suitable bedding material shall be: excavated trench material, free from rocks, roots, 
sticks, debris or other sharp objects over one inch in diameter; or sand, as required. 


 
F. All trenches must be straight, with appropriate pipe-fittings used to allow pipe to be 


laid without undue bending and not have abrupt changes in grade. 
 


G. The trench bottom must be free of rocks or sharp-edged objects. 
 


H. The use of an underground vibratory plow or similar device to pull pipe will not be 
permitted. 


 
3.03 Pipe Installation: 
 


A. Brass Pipe and Fittings: 
 


1. Brass pipe shall be installed in accordance with the local Plumbing Code and 
as shown on the Plans and Details. 
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2. Use ‘Teflon’ tape on all male threads to prevent leaks and corrosion. 
3. Wrap all brass pipes with black PVC tape where they pass through grouted 


openings in concrete vaults. 
 


B. HDPE (PE) Pipe joining and installation methods: 


1. Pipe and fittings shall be installed using procedures recommended by the 
manufacturer. 


2. Plain end pipe and fittings shall be made using butt fusion.  The butt fusion 
procedures shall be in accordance with the manufacturer or the PPI.  The fusion 
equipment operator shall receive training using the recommended procedure.  
The Contractor shall be responsible to verify that the fusion equipment is in 
good operating condition and that the operator has been trained within the past 
twelve months.  Fusion beads shall not be removed. 


3. Heat Fusion Training.  The supplier of the pipe and fittings shall provide a 
person certified by the pipe manufacturer and the fusion equipment 
manufacturer to train contractor fusion equipment operators and inspectors 
representing the Owner. 


4. Mechanical Joining.  Polyethylene pipe and fittings may be joined together 
using Flanges or Mechanical Joint (MJ) adapters.  These fittings shall be made 
from PE 3408 HDPE, with a Cell Classification of 345464C as determined by 
ASTM D3350-02.  Flanged and MJ adapters shall have a manufacturing 
standard of ASTM D3261.  They shall have a pressure rating equal to the pipe 
unless otherwise specified on the plans.  Mechanical saddles shall not be 
allowed. 


5. Electrofusion couplings.  Polyethylene pipe and fittings may be joined using 
approved electrofusion couplings.  Fittings shall be PE3408 HDPE, Cell 
Classification of 345464C as determined by ASTM D3350-02.  Electrofusion 
Fittings shall have a manufacturing standard of ASTM F1055. Fittings shall 
have a pressure rating equal to the pipe unless otherwise specified on the plans. 
All electrofusion fittings shall be suitable for use as pressure conduits, and per 
AWWA C906, have nominal burst values of three and one-half times the 
Working Pressure Rating (WPR) of the fitting. 


6. Flange/MJ Adapter Installation.  Flanges/MJ adapters shall be attached to pipe 
and fittings using butt fusion.  The flanges/MJ adapters shall be aligned and 
centered relative to the pipe.  Flanges/MJ adapters should be square with the 
valve or other flange before tightening of bolts.  Bolts should not be used to 
draw flanges into alignment.  Bolt threads shall be lubricated, and flat washers 
shall be used under flange nuts.  Bolts shall be tightened using a “star tightening 
pattern”.  See the manufacturer’s recommendations.  Twenty-four hours after 
first tightening the flange bolts, they must be re-tightened using the same “star 
tightening pattern used above.  The final tightening torque shall be as indicated 
by the manufacturer. 


 
C. Sleeves: 


 
1. Pipe trenches located under areas of existing or new paving shall have 


sleeves installed.  Sleeves shall extend 12” beyond the pavement on each 
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side.  Trenches shall be back-filled with sand (6 inches above and 4 inches 
below the pipe) and compacted in layers to 95% compaction, using manual or 
mechanical tamping devices. Trenches for piping shall be compacted to equal 
the compaction of the existing adjacent undisturbed soil and shall be left in 
firm unyielding condition.  All trenches shall be left flush with the adjoining 
grade.  The Contractor shall set in place; cap and pressure test all piping 
under paving prior to paving work. 


2. All sleeves installed by the Contractor prior to and during the installation of 
the rest of the irrigation system shall be inspected by the Engineer and the 
SPR Plumbing Shop with at least two (2) working days prior notice by 
calling the SPR Inspection Request Line at 684-7034 or by email at 
parksconstruction.inspection@seattle.gov with at least two (2) working 
days notice. 


 
D. Backflow Prevention Device Assembly: 


 
1. A Water Service Line shall be installed from the meter or the union at the 


property line to the Backflow Assembly.  The Water Service Line installation 
shall be inspected prior to backfilling by Seattle Public Utilities Water 
Department’s Water Service Inspectors @ (206) 684-5803 (8:00-9:00AM) 
or (206) 684-5800 (9:00AM-12:00noon - with same day inspection if 
before 12:00). 


2. Install the Backflow Prevention Device Assembly in accordance with the 
current local plumbing codes, and as shown on the Details. 


3. For proper maintenance, the Backflow Prevention Device Assembly shall be 
located with sufficient clearance from other site features, not in paving and 
away from traffic patterns. 


4. The Backflow Prevention Device Assembly shall be installed in a specified 
and approved vault per the Details. 


5. Drain valves shall be installed in accordance with current local plumbing 
codes and per the Details. 


6. All Backflow Prevention Device Assembly installations, including DCVA, 
require testing and certification by a Certified Backflow Assembly Tester 
(BAT), hired and paid for by the Contractor, prior to substantial completion 
and acceptance. 


7. Once the device assembly is installed and certified, the Contractor shall send 
report copies to Seattle Public Utilities Water Department Cross 
Connection Control Office.  Call @ (206) 233-2635 for mailing or 
electronic address. 


8. The device assembly shall also be inspected by SPR’s Plumbing Shop.  To 
arrange for that inspection the Contractor shall call the SPR Inspection 
Request Line @ 684-7034 or by email at 
parksconstruction.inspection@seattle.gov with at least two (2) working 
days notice. 


 
E. Manual Valves: 


 



mailto:parksconstruction.inspection@seattle.gov
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1. All manual (gate, isolation, lateral isolation, shut-off or drain) valves shall be 
installed as shown in the SPR Standard Details. 


2. Gate, isolation and lateral isolation valves shall be installed in an adjustable 
two-piece cast-iron roadway box designed with tabs (lugs) on cover with 5 
inches minimum inside diameter.  The top section shall be 18 inches 
minimum length with a valve cover marked “WATER”. 


3. All gate valve assemblies shall be installed at least 24” away from any other 
valve boxes, vaults or other equipment or structures to allow for ease of 
maintenance and replacement. 


 
F. Quick Coupling Valves: 


 
1. One quick coupling valve shall be installed at the Point of Connection (POC) 


for use of compressed air for winterizing the system. 
2. All quick coupling valves shall be installed in a 10” diameter valve box as 


shown in the Details. 
 


G. Risers and Hose Bibs: 
 


1. Minimum riser size shall be the pipe size of the hose bib. 
2. All threaded joints shall have Teflon tape applied to male threads only.  No 


pipe dope is allowed. 
3. Risers are to be capped after installation in preparation for pressure testing. 


 
H. Backfilling: 


 
1. Backfilling shall be done when pipe is not in an expanded condition due to 


heat or pressure.  Cooling of the pipe can be accomplished by operating the 
system for a short time before back-fill, or by back-filling in the early part of 
the morning before the heat of the day. 


2. While backfilling the trenches fill and tamp around, 4 inches below and 6 
inches above the pipe and fittings with approved suitable bedding material, or 
sand as required.  The remainder of the backfill shall contain no lumps or 
rocks larger than three inches.  A six inch separation is required between all 
pipes when more than one pipe occupies the trench.  If no sodding is 
required, the top 6 inch of backfill shall be replaced by topsoil where it exists 
(free of rocks over one inch, subsoil or trash) or selected fill soil or sand if 
soil conditions are rocky. 


3. All roots, rocks and surplus excavation shall be removed from the site unless 
otherwise directed.  Any turf areas buried under ditch excavation shall be 
raked clean of any excavated material. 


4. Trenches under roads or paved areas shall be back-filled and tamped with a 
mechanical tamper in successive six inch (6") lifts.  Paving shall be replaced 
to the satisfaction of the Engineer. 


5. Prior to completing backfill, place detection tape 6 inches below finished 
grades and directly above the installed lateral and supply mains for future line 
detection.  Provide extra length to clearly expose ends in the valve boxes. 
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6. Before complete back-filling, all underground appurtenances including risers, 
valves, double check valve assembly, drain valves, and joints must remain 
exposed so that they can be viewed during testing. 


7. The location, inspecting and testing provisions of these specifications will be 
strictly adhered to.  If, for any reason, any part of the sprinkler system is 
back-filled before approved location, testing, or inspection is authorized, it 
must be completely uncovered and exposed until approved for back-filling by 
the Engineer. 


 
3.04 Clean-Up:  Upon completion of operations and prior to watering, clean all adjoining areas 


such as paving, curbs, and lawns of debris caused by the work on this project, or any part of 
this project.  All hard surfaced areas shall be washed clean.  Daily clean up shall be required 
on all areas used for circulation, parking, or other daily use. 


 
3.05 Testing and Inspections: 
 


A. Pressure Testing: 
 


1. Make hydrostatic tests in the presence of the Engineer and SPR’s Plumbing 
Shop.  No pipe shall be backfilled until it has been inspected, tested and 
approved. 


2. Furnish necessary pump, gauges and all other test equipment. 
3. All HDPE mainlines with gate (isolation) valves installed and closed shall be 


flushed and pressure tested with all joints exposed to one hundred fifty (150) 
psi until watertight.  Maximum psi loss in a thirty (30) minute test period 
shall be five (5) PSI. 


4. Similarly, all HDPE lateral lines with risers installed and capped shall be 
flushed and pressure tested with all joints exposed to service line pressure 
required for design for 30 minutes.  Maximum PSI loss allowed shall be five 
(5) PSI.  The Engineer and SPR’s Plumbing Shop shall visually inspect all 
lateral lines, joints, and swing joints for leakage. 


5. To be valid, all tests must be witnessed and approved by the Engineer and 
SPR’s Plumbing Shop.  The contractor must give at least two (2) working 
days notice prior to the anticipated date of inspection by calling the SPR 
Inspection Request Line @ 684-7034 or by email at 
parksconstruction.inspection@seattle.gov with at least two (2) working 
days notice. 


6. All gauges used in the testing of water pressures shall be certified correct by 
an independent testing laboratory immediately prior to use on the project.  
Gauges shall be re-tested when directed by the Engineer and SPR’s Plumbing 
Shop. 


7. An Inspection Report shall be made and submitted by the Engineer and 
SPR’s Plumbing Shop immediately after the completion of testing. 


 
B. Equipment Surveying:  Upon the Engineer's approval of the Pressure Test, the 


Contractor shall locate main lines and lateral lines and transfer that information onto 
the red-lined plan, to be passed along to the Consultant for final “As-Built” Record 
Document preparation.  The Contractor shall provide that service at their cost or can 



mailto:parksconstruction.inspection@seattle.gov
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request that the Engineer provide survey services (if agreed to by the Engineer, in 
advance) before the backfilling of trenches can be completed. 


 
C. Complete System Inspection (Preliminary Punch List): 


 
1. Upon approved completion of the Coverage Test, trenching and installation 


of all equipment, the Contractor shall request a Complete System Inspection 
of the entire irrigation system including: backfilling, irrigation heads, valves, 
valve boxes, controller and all other equipment. 


2. From this inspection, a punch list shall be prepared by the Engineer and 
presented to the Contractor for completion.  The Engineer shall give a date 
for completion of the punch list, not to exceed ten (10) working days. 


 
D. Substantial Completion: 


 
1. Contractor shall write a letter to the Engineer requesting substantial 


completion of the irrigation system. 
2. Refer to Division 01 Specifications for information about how the irrigation 


system shall be determined to be substantially complete. 
 


E. Record Documents:  It is the Consultant’s responsibility to ensure that the following 
steps are taken to record the “as-built” information of all underground utilities. 


 
1. The Contractor shall keep a current working set of drawings with all as-built 


changes or actual conditions as work proceeds, to be submitted to Consultant 
at completion of irrigation system installation. 


2. The Contractor performs all required tests, audits, etc. with adequate notice 
as spelled out in specs. 


3. The Consultant shall prepare AutoCAD record documents with the 
Contractor's and/or SPR Surveyor's “as-built” information included, to be 
submitted to the Engineer on a CD or DVD along with all other required 
information, M&O manuals, etc.  The CD or DVD shall also include .pdf, 
.jpg or .tif format files of the record documents, along with Mylar hard copies 
of the record documents to be submitted to the Engineer at Physical 
Completion of the project. 
a. The "As-built" plans shall be reviewed and all features explained.  


The "as-built" plans shall consist of red-lined corrections, notes, 
comments, etc. on a clean bond paper copy.  Any major deviations 
from the original design (as previously approved) shall be 
documented on the as-builts and explained at the session.  All critical 
dimensions shall be shown.  


b. The Consultant shall review and approve the "as-built" plans 
submitted by the Contractor.  The Consultant shall then prepare 
AutoCAD Record Documents with the Contractor's and SPR 
surveyor's “as-built” information included, to be submitted to the 
Engineer on a CD or DVD along with all other required information, 
M&O manuals, etc.  The CD or DVD shall also include .pdf, .jpg or 
.tif format files of the record documents, along with Mylar hard 
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copies of the record documents to be submitted to the Engineer at 
Physical Completion of the project. 


c. A complete Maintenance and Operations (M&O) Manual shall be 
prepared by the Contractor and three copies of the manual shall be 
turned over to the Engineer at the final inspection.  The manuals shall 
consist of three ring binders containing: (1) catalogs of all materials 
used, (2) a complete parts list of all materials, (3) a written summary 
of all operations data including spring start-up and winterization 
techniques, controller programming, valve cleaning, irrigation 
adjustments, backflow preventer operation and any other information 
required to operate and maintain system, (4) two local distributors.  


d. The controller station timing shall be set by the Engineer. 
4. The Contractor shall provide the Engineer with the necessary keys and/or 


other tools necessary to operate/drain/activate the system and spend sufficient 
time with the Engineer to insure that the system operation, maintenance, and 
winterizing can continue after departure of the Contractor.  The Contractor 
shall be liable for all damage or loss resulting from failure to comply with the 
provisions of this paragraph. 


 
F. Physical Completion: 


 
1. Upon completion and approval of all tests, inspections, training, manuals, as-


built drawings, and other requirements of this Section, the Engineer shall 
write a letter to the Contractor transferring the project to the Owner's 
Maintenance and Operation personnel. 


2. Physical Completion of the system will be contingent upon Contractor 
providing signed and approved irrigation/plumbing/health/electrical permits 
as may be applicable. 


 
G. Water System Warranty: 


 
1. The Contractor shall submit a written Warranty, on the approved/attached 


form, stating that all work showing defects in materials or workmanship will 
be repaired or replaced at no cost to the Engineer for a period of one year 
from date of Substantial Completion. 


2. A final site meeting shall take place eleven months after the date of 
Substantial Completion.  The system shall be examined by the Engineer to 
determine if the system requires alterations or replacements covered in the 
Warranty. 


3. The sample Warranty Form following this section may be re-typed on 
Contractor's letterhead and contain the following information: 
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P-PATCH WATER SYSTEM WARRANTY 
(Project Name) 


We hereby guarantee that the irrigation system we have furnished and installed for is free from 
defects in materials and workmanship, and the work has been completed in accordance with the 
drawings and specifications. Exceptions include ordinary wear and tear, acts of god, and unusual 
abuse, or neglect by the Owner.   
 
We agree to repair or replace any defects in materials or workmanship, which may develop during 
the period of one year from date of Substantial Completion.  We agree to correct any damage 
resulting from the repairing or replacing of such defects at no additional cost to the Owner.  We 
shall make such repairs or replacements within a reasonable time, as determined by the Engineer, 
after receipt of written notice.  In the event of our failure to make such repair or replacements within 
a reasonable time after receipt of written notice, we authorize the Owner to proceed to have said 
repairs or replacements made at our expense and we will pay the costs and charges therefore upon 
demand. 
 


Project Information 
 


Project Name: ___________________________________________________________________ 
 
Project Location: _________________________________________________________________ 
 
Consultant (System Designer): ______________________________________________________ 
 
 


Authorized Contractor Representative 
 


Signed: _____________________________________________Date_______________________ 
 
Title: __________________________________________________________________________ 
 
 


Effective Dates of Warranty 
 


Start Date (Substantial Completion): _________________________________________________ 
 
End / Warranty Testing Date / Completion of Guarantee Period: ___________________________ 
 
 


Approvals 
 
Approved by: ___________________________________________________________________ 


(Project Manager) 
 
Approved by: ___________________________________________________________________ 


(Construction Manager) 
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END OF SECTION 
 





		a. For 2“O.D. and smaller:  Cast-copper alloy solder-joint pressure fittings and soldered joints with Alloy Sn95 solder.

		b. Any copper pipe installed under or thru any paving and within 3’ of the paving must be braised at each joint, per UPC Building Codes.

		3. Copper Fittings:

		a. Cast-Copper-Alloy, Solder-Joint Pressure Fittings: ASME B16.18.

		b. Copper Unions:  ASME B16.18, cast-copper-alloy body, hexagonal stock, with ball-and-socket joint, metal-to-metal seating surfaces, and solder-joint, threaded, or solder-joint and threaded ends.

		c. Threaded Ends:  Threads conforming to ASME B1.20.1.

		PART 3 - EXECUTION
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  The 
SPR Standard for chain link backstops is Galvanized materials throughout.  The Color-coated 
version can only be done as approved by the Parks Engineer in advance.  (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all labor, materials, and equipment required to construct Ballfield 


Backstops as indicated on the drawings or specified herein.  Said work shall include any 
incidentals required to provide a finished job. 


 
1.02 Existing Conditions:  The Contractor/Installer shall examine the site to determine existing 


conditions, extent of work and clearing operations required.  Failure of the Contractor to 
visit the site and familiarize themselves with the existing conditions shall in no way relieve 
them from obligations with respect to their bid or contract. 


 
1.03 Related Sections: 
 


Section 31 00 00 - Earthwork 
 
1.04 Quality Assurance: 
 


A. The Contractor/Installer must be experienced in backstop and fencing installations.  
The Contractor/Installer shall provide at least three (3) representative backstop 
projects for the Engineer's review. 


 
B. The Contractor/Installer must thoroughly inspect the site(s), other related work, and 


Owner-supplied materials (where applicable).  Notify the Engineer prior to 
commencing installation, of any conditions adversely affecting the performance of 
fencing installation. 


 
C. The Contractor/Installer shall provide a warranty stating that the fencing is secure 


and stable, tight, corrosion-fee, in proper alignment, complete in detail and finish, 
and free of hazardous conditions.  Any defects that develop within one year from the 
date of Physical Completion shall be replaced at the expense of the 
Contractor/Installer. 


 
D. Standard Specifications:  All work shall conform to all applicable requirements of 


the following Specifications, whether specifically referred to or not, except as 
specifically modified herein. 


 
1. Comply with the requirements of the American Society for Testing and 


Materials (ASTM) especially the ASTM Committee F-14 Standards on 
Fences (latest edition). 


2. Perform all shop and field welding in accordance with the pertinent 
recommendations of the American Welding Society. 


3. Pipe ASTM A 53. 
4. ASTM A 392. 
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5. ASTM F 626-89a. 
6. ASTM F 668-88 


 
1.05 Submittals: 
 


A. The Contractor shall make all product submittals and submit Shop Drawings, for approval, 
prior to manufacturing, describing and detailing typical line post, terminal post, gate, fabric, 
materials, hardware assemblies, and all proposed fence/gate alignment sections in accordance 
with Division 1 Specifications. 


 
B. The Contractor shall provide certified letters from manufacturers indicating conformance 


with specifications, manufacturing date and lot number for all materials used on the site. 
 
1.06 Substitutions and Product Options:  (Note:  Comply with this paragraph, unless specified 


otherwise in Division 1 of the Project Manual). 
 


A. During bidding, all bidders shall bid on the specified products. 
 


B. Refer to Division 1 for information about substitutions. 
 
1.07 Product Handling:  All materials shall be new and delivered to the site in an undamaged 


condition.  Store materials off the ground and protect from damage.  In the event of damage, 
immediately make repairs and/or replace as necessary to the approval of the Engineer and at 
no additional cost to the Owner. 


 
 
PART 2 - MATERIALS 
 
2.01 General: 
 


A. All piping for fence and gates shall be Schedule 40, hot-dipped galvanized steel, or 
approved equal, for size, finish, material composition, strength, appearance, 
performance and ease of maintainability. 


 
B. Galvanizing shall be in accordance with ASTM F 668-88.  All fence fittings shall 


comply with ASTM F 626-89a. 
 
2.02 Chain Link Fence Fabric:  Chain link fabric shall be constructed of woven 6-guage (for 


backstops and wing fence fabric up to 10’-0”), 9-gauge (for backstop fabric above 10’-0”, 
for dugout fence fabric).  All fabric shall be W & M steel wire as specified on plans and 
details, in a continuous 2 inch mesh.  Mesh shall be as specified on plans and details, with 
knuckled top and bottom selvage.  Fabric shall not be hot-dipped galvanized after weaving, 
per ASTM A-392.  Weight of the coating shall be 1.2 oz. per square foot of actual surface.  
Coating shall be smooth, of uniform thickness, and free from dross, uncoated spots and 
adhered particles of foreign material.  Height of fabric shall be as shown on the drawings.  
Fabric shall be installed on playing side of posts (except on dugouts outside fencing which is 
installed on the outside of the dugouts).  Lower edge of fabric shall be no greater than 1-1/2” 
above concrete mow strip or infield finished grade as specified on plans and details. 
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2.03 Ballfield Backstop Framework or Perimeter Fencing:  All system components shall be 


galvanized steel.  Sizes shall be as specified in the following table for backstop, wing 
fencing and dugout fencing. 


 
For Galvanized Ballfield Backstops, Wing Fencing, & Dugout Fencing: 
Type Hoop Style 


Backstop 
J-Style 
Backstop 


Wing 
Fence 
(up to 10’) 


Dugout 
Fence 
(7’ ) 


Framework 2-3/8” 
O.D. 


4” O.D. N/A N/A 


Terminal / Corner Posts N/A N/A 2-7/8” 
O.D. 


2-7/8” 
O.D. 


Line Posts N/A N/A 2-3/8” 
O.D. 


2-3/8” 
O.D. 


Rails 1-5/8” 
O.D. 


1-5/8” 
O.D. 


1-5/8” 
O.D. 


1-5/8” 
O.D. 


Post Footing Size for 
Terminal / Corner Posts 


18” W  
36” D 


24” W  
48” D  


18” W  
36” D  


12” W 
36” D 


Post Footing Size 
for Line Posts 


18” W  
30” D 


24”W  
48”D 


18” W  
36” D 


12” W  
36” D  


Fabric Mesh Size 2” 2” 2” 2” 
Fabric Finished Size 6-gauge 


(up to 10’) 
9-gauge 
(above 10’) 


6-gauge 
(up to 10’) 
9-gauge 
(above 10’) 


6-gauge 9-gauge 


 
1  All 6’ and 8’ height fencing shall have an intermediate rail. 
2  All chain link fabric shall be galvanized before weaving. 
3  All backstop & wing fence chain link fabric adjacent to the infield playing surface 


shall be 6 gauge fabric below 10’ in height and 9 gauge fabric above 10’ in height.  
Dugout sides and back (side away from playing surface) shall be 9 gauge fabric. 


4. Bottom rails are not required for 6’ and 8’ height fencing unless otherwise specified 
on the plans. 


 
2.04 Gates and Gate Posts: 
 


A. General:  Gateposts, frames, and hardware shall be hot-dipped galvanized, as noted, 
for framework. All fittings shall be galvanized as specified in Section 2.01.  Gate 
frames shall be galvanized after welding or painted with “Galvicon” or other zinc 
enriched paint, as approved equal.  Gate fabric shall match fencing fabric.  Gates 
shall maintain a gap no greater than two (2) inches between gateposts and frames or 
ground. 


 
B. Gates: 
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1. Gate Posts:  Shall be 2-7/8 inches O.D. (min.) schedule 40 steel pipes (or 
larger, depending upon the size of the gate opening). 


2. Gate Frames:  Shall be 1-7/8 inch O.D. steel pipe with joints knotched and 
welded to form a rigid frame.  Welds shall be coated with cold galvanized 
coating.  Frames shall be filled with same fabric as fence and fastened in the 
frame by means of tension bars and tension bands at 1 foot O.C. 


3. Diagonal Bracing:  Shall be 3/8-inch O.D. adjustable truss rod to ensure frame 
rigidity without sag or twist. 


4. Hinges:  Shall be pressed steel to suit gate size, non-lift-off type, offset to 
permit 180-degree gate opening.  Provide 2 hinges for each leaf.  Drill, tap, 
and set screw or weld to frame and post to prevent rotation.  Hinges shall be 
Bulldog Industrial hinge, or approved equal. 


5. Single Gate Latch:  Provide heavy-duty gate fork latch of correct size 
malleable iron to permit operation from either side of gate, with padlock eye 
as integral part of latch. 


6. On the ten foot (10') high backstop wing fences, all dugout gates shall be 
seven feet (7') high with a three foot high panel of fence (transom) above it. 


 
2.05 Fittings:  Fittings shall be hot-dipped galvanized pressed steel in accordance with ASTM F 


626-89a.  All fittings shall be industrial quality. 
 
2.06 Accessories: 
 


A. Post tops shall be pressed steel and designed as a weather tight closure cap for 
tubular posts. 


 
B. Tension bars shall be of one piece lengths equal to full height of fabric with a 


minimum cross section of 3/16” x 3/4”.  Provide a tension bar for each gate, end 
post, corner and pull posts  


 
C. Tension bar bands (vinyl or powder coated), shall be pressed steel per ASTM F 626-


89a spaced not over 12 inches O.C. to secure tension bars to end, corner, pull, and 
gate posts. 


 
D. Tension Wire:  Contractor shall provide a No. 7 W & M gauge galvanized high 


carbon coiled tension wire (when bottom rail is not specified) stretched along the 
bottom of fabric and fastened to the fabric at intervals of not more than two feet (2') 
using steel hog rings.  Tension wire shall be attached with brace band, and nut and 
bolt.  Tension wire shall be terminated around the bolt to itself with a minimum of 
three complete wraps. 


 
E. Wire ties shall be as follows:  9 gauge galvanized steel wire ties on backstop back 


panels below 10’ height, 6-gauge aluminum wire ties and 7-gauge hog rings on 
backstops panels with standard 6-gauge fabric below 10 feet elsewhere.  6-guage 
aluminum wire ties on all other backstop panels, wing fences and dugout fences 
(with standard 6-guage fabric below 10 feet or 9-gauge fabric in all other places).  6 
guage “quick ties” can be used along all bottom rails on backstops. 
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2.07 Lumber Backstop Backboards:  Backstop backboards shall be pressure treated lumber.  Type 
of pressure treatment shall be per SPR Design Standards for Wood Use in Parks.  To access 
the information refer to SPR Design Standards website at 
www.cityofseattle.gov/parks/projects/standards.  Backboards shall be installed continuously, 
with (6) 2x10 planks bolted to framework with two galvanized carriage bolts per board, 
bolted at every post location (5 post locations typical).  Galvanized angle iron shall be 
welded to each post and drilled to receive backboard bolts.  Paint all exposed holes and 
welds, typical. 


 
2.08 Touch-up Paint:  Paint all exposed holes and welds, with a base coat of zinc enriched paint 


followed by two coats of silver (aluminum) matte finish paint, typical.  Zinc enriched paint 
shall meet ASTM A780 A2 and be epoxy based with 94% minimum pure zinc dust by 
weight.  Zinc enriched paint shall dry with a bright finish of hot-dipped-galvanizing.  Zinc 
enriched paint shall be Devcon Z, Krylon Galvanizing Paint, Galvicon, or approved equal.  
Silver top coat paint shall be silver (aluminum) matte finish.  Silver top coat paint shall be 
“COROTHANE 1, Mio-Aluminum”; Aluminum Hammerite; or approved equal.  


 
2.09 Concrete Footings:  Refer to Section 2.03 above for dimensions of all concrete post footings.  


Concrete for post footings shall conform to the City of Seattle Standard Specifications for 
Road, Bridge, and Municipal Construction (most recent edition), and shall be Class “C” 
concrete.  Concrete footings shall be neatly and evenly crowned slightly above finished 
grades and all concrete shall be cleaned from all posts. 


 
 
PART 3 - EXECUTION 
 
3.01 Site Preparation: 
 


A. Pre-construction on-site conference:  Do not work until a site meeting with the 
Engineer and the SPR Facilities Maintenance Fence Crew is held.  Call the SPR 
Inspection Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for site 
conference at least 2 working days in advance. 


 
B. The Contractor is responsible for all temporary barricades, enclosures, and protection 


of adjacent property and existing work.  These are to be in place before operations 
are started.  Coordinate this work with other work and trades.  Complete clearing and 
site preparation work is required prior to excavation. 


 
3.02 Fence Construction: 
 


A. Posts: 
 


1. Auger holes for post footings in firm, undisturbed or compacted soil.  Holes 
for new line post footings shall be sized as shown on plans and standard 
details.  Holes for terminal posts and gateposts shall be sized as shown on 
plans and standard details. 


2. Over excavate hole depths to 6 inches deeper than post bottoms. 



http://www.cityofseattle.net/parks/projects/standards

mailto:parksconstruction.inspection@seattle.gov
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3. Place concrete around posts in a continuous placement, tamp for 
consolidation, checking each post for vertical and top alignment.  Support 
posts plumb until concrete has cured.  Set and secure keepers, stops, sleeves, 
and other accessories into concrete as required. 


4. Tops of post footings shall be flush with finished grade, trowled and sloped 
outward to drain.  Top of footing shall appear true and circular in shape with 
post at center of circle. 


5. Post shall be 10 feet O.C. maximum. 
 


B. Sleeved Posts: 
 


1. Insert posts into sleeves provided in concrete footing for tops of walls and 
hoop-style backstops as specified on plans and details.  Check each post for 
vertical (plumb) and top alignment. 


2. Posts shall be 10' O.C. maximum. 
 


C. Rails: 
 


1. Top rail shall be securely fastened to terminal posts and pass through tops of 
line post fittings, forming a continuous rail for the full length of fence.  Top 
rail shall be furnished in lengths approximately 21 feet long with standard hot 
dip galvanized steel expansion couplings not less than 6" in length.  Lengths 
less than 10 feet shall not be used adjacent to terminal posts. 


2. Intermediate and bottom (when specified) rails shall conform to the same 
specification as top rail and be joined at line posts with double-end socket 
clamps or brace bands and rail ends, with one inverted to maintain smooth 
line. 


 
D. Brace Assemblies:  All corner, terminal, and gate posts shall be furnished with 


complete brace assembly, including brace of same material and finish as top rail, and 
adjustable tightener for 3/8 inch truss rod.  Corner and terminal posts shall have two 
brace assemblies, one in each direction.  The diagonal 3/8 inch adjustable truss rod 
shall be attached to the first ensuing line post.  Install braces so that posts are plumb 
and true when diagonal rod is under proper tension.  No truss rod is required if the 
intermediate rail is continuous. 


 
E. Fabric:  Pull fabric taut and tie to posts and rails.  Install fabric on interior or playing 


side of fences and anchor to framework so that the fabric remains in tension after 
pulling force is released.  Lower edge of fabric shall be set level with finished grades 
(1-1/2” above grade typ.) except as specified on plans and details. 


 
F. Wire Ties:  Tie fabric to line posts, rails, and braces with 6-guage aluminum wire 


ties, spaced at 12 inches O.C. (typ.).  Tie fabric to tension wire with 9 gauge hog 
rings at 18 inches O.C. (typical).  Attach all wire ties per accepted industry standards 
and as described as follows:  Attach hooked end of tie to fabric above and close to 
the top or side of the rail or post and wrap the end of tie under so that the wire 
tie locks into place and will not come loose under normal use.  Then wrap the 
wire tie around the rail snugly and affix to fabric below and close to the rail and 
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twist the end of the wire tie at least one full revolution around the fabric so that 
the tie will not come loose under normal use.  Refer to the SPR Standard Details 
for visual description of a proper wire tie installation.  To access the information 
refer to SPR Design Standards website at 
www.cityofseattle.gov/parks/projects/standards 


 
G. Tension Bars:  Fabric shall be attached to the terminal posts by means of single piece 


tension bars.  Thread through fabric and secure to posts with metal bands spaced not 
over 12 inches O.C. (typ.). 


 
H. Welding:  All field welds shall be fully filled, ground flush and smooth, and cold 


galvanized by brushing on “zinc enriched” paint, followed by two coats of Silver 
(aluminum) matte finish paint. 


 
3.03 Gates: 
 


A. Install gates as shown on the Details and Drawings.  Openings between frame or gate 
members shall not exceed two (2) inches.  Gaps between bottom rail and finish grade 
shall not exceed one and one half (1-1/2) inches. 


 
B. Install gates plumb, level, and secure for full opening without interference.  Adjust 


hardware for smooth operation and lubricate where necessary.  After the Engineer's 
approval of operation, drill, tap, and setscrew or spot-weld all hinges and latch 
hardware to prevent rotation. 


 
C. Set gatepost same as terminal posts. 


 
D. Gates shall also be installed with stoppers welded to the gates or wing fence 


framework so that gates cannot swing open into the field of play. 
 
3.04 Backstop Backboards:  Boards shall be secured with 5/16 inch x length as required, 


galvanized carriage bolts drilled and bolted through angle irons welded to the backstop 
posts.  Install carriage bolts with heads toward field.  Cut and peen bolt ends flush with nuts.  
Use lock washers throughout. 


 
3.05 Cleanup:  Job site shall be cleared of all excess material (concrete, wire, rails, pipe, etc.).  


All areas impacted by construction shall be leveled with infield on field side or paving or 
topsoil on outside graded flush with concrete mow strip or dugout floors and free of all 
debris and rocks, and restored to as good as or better than original condition, as approved by 
the Engineer. 


 
 
 


END OF SECTION 
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(for Basketball Courts) 
NOTE TO CONSULTANTS:  This specification section shall be used for asphalt paving of 
basketball courts only.  Edit with Track Changes turned on, any text in this section that appears 
in bold and italics then turn off the bold and italics for the final approved version.  (Remove this 
Note) 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


work indicated on drawings and/or specifications.  The items of work to be performed shall 
include but may not be limited to; asphalt patching, installation of tack coat and fabric, and 
the import, placement, and compaction of Hot Mix Asphalt Paving for Basketball Courts. 


 
1.02 Related Sections: 
 


Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 13 - Temporary Erosion & Sediment Control 
Section 02 41 13 - Selective Site Demolition 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 23 13.13 -Sub-grade Preparation for Asphalt Paving 
Section 32 41 00 - Site Furnishings 
Section 32 90 00 - Site Restoration 


 
1.03 References:  This section references the latest revisions of the following documents: 
 


A. AASHTO M17 - Mineral Filler for Bituminous Paving Mixtures 
 


B. The City of Seattle Standard Specifications for Road, Bridge and Municipal 
Construction (Most Recent Edition) 


 
C. These references are a part of this section as specified and modified.  In case of 


conflicts between the requirements of this section and those of the listed documents, 
the requirements of this section shall prevail. 


 
1.04 Quality Assurance:  The Contractor must have five (5) years experience in work of this 


nature and have the equipment and personnel required for the work specified.  The 
Contractor must acquaint themselves with all work related to site improvements and other 
work. Payment for testing under this section shall be as follows: 


 
A. Payment for testing under this section shall be as follows: 


 
1. The first run of any test of a given sample of workmanship will be paid for by 


the Owner.  Where possible, the Engineer will perform the initial test.  In the 
event that the Engineer’s capabilities are insufficient to perform the test in a 
timely manner, the test will be performed by the Contractor at a reasonable 
cost to the Owner. 
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2. In the event the sample of workmanship is found to be deficient in some way 


as a result of the initial test, the contractor shall remove from the project 
site(s) that work or material, and provide work or material as specified and 
with satisfactory test results at no additional cost to the Owner. 


 
B. Test Reports shall be done under the supervision of the Contractor and in accordance 


with the Contract. Tests must be performed by a certified testing agency or licensed 
laboratory.  The Engineer may require execution of tests described below, at the 
Contractors expense.  Two copies of the results of each test shall be submitted to the 
Engineer for approval prior to continuation of the work to be tested, unless otherwise 
directed.  Testing shall be performed according to the City of Seattle Standard 
Specifications (most recent edition). 


 
1. ASTM C131 Test Method for Resistance to Degradation of Small Size 


Course Aggregate. 
2. ASTM D1557 Test Method for Moisture Density Relations of Soils and Soil-


Aggregate Mixtures Using 10-lb (4.54 kg) Rammer and 18-in (457 mm) 
Drop. 


3. WSDOT Test Method of test for Determination of Method 705 Degradation 
Value. 


4. WSDOT Test Maximum Specific Gravity of Bituminous Paving Mixtures 
Method 113. 


5. Other tests as may be referenced elsewhere in this Section. 
 
1.05 Submittals: 
 


A. The Contractor shall submit to the Engineer written materials containing the 
following information: 


 
1. Procedures to be used in construction of Basketball Court(s) with regard to 


the division of labor and responsibility of the Contractor and all sub-
contractors involved. 


2. Materials to be used and the proposed method of application and procedures 
to be followed. 


 
B. Fine Aggregate for Class G Hot Mix Asphalt:  The Contractor shall submit to the 


Engineer, for approval prior to delivery to the project site(s), a single 1/2 cubic foot 
sample in a secure container.  Affix to the container the supplier name, address, and 
telephone number, batch number (if applicable), date, and sieve analysis. 


 
 
PART 2 - PRODUCTS 
 
2.01 Hot Mix Asphalt Wearing Course: 
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A. General:  Class G HMA, a "3 bin" school mix (hot plant mix) having a maximum 


aggregate size of three - eighths inch (3/8") in accordance with the specifications of 
the Asphaltic Institute. 


 
B. Aggregate:  Mineral aggregate shall meet the requirements of the City of Seattle 


Standard Specifications (most recent edition), Section 9-03.8, for Class “G” 
Aggregates for Hot Mix Asphalt.  Meet the following requirements for particle 
gradation: 
Sieve Size % Passing 
1/2" Square  100 
3/8" Square 97 - 100 
1/4" Square 60 - 88 
U.S. #10 32-53 
U.S. #40 11 - 24 
U.S. #80 6 - 15 
U.S. #200 3 - 7 


 
C. Bituminous Materials: 


 
1. Asphalt furnished under these specifications shall not have been distilled at a 


temperature high enough to injure by burning or to produce flecks of 
carbonaceous matter, and upon arrival at the work, shall show no signs of 
separation into lighter and heavier components. 


2. Asphalt shall be Medium Curing Liquid Asphalt, meeting or exceeding the 
characteristics defined in the Seattle Standard Specification (most recent 
edition) Section 9-02.1(2), and the following additional requirements: 
Characteristic Value Range 
Mineral Filler, % 3.0 - 7.0 
Asphalt, % of total mixture 4.0 - 7.5 
Sand - Silt Ratio 5.5 - 10.5 


 
 
PART 3 - EXECUTION 
 
3.01 Barriers:  The Contractor shall erect and maintain barricades, canopies, guards, and warning 


signs to the extent required by law and as is prudent for the protection of the public and 
protection of the work. 


 
3.02 Tack Coat: 
 


A. Asphalt tack coat shall meet the requirements of the City of Seattle Standard 
Specification (most recent edition).  Tack Coat, generally at a rate of 0.02 - 0.08 
gallons per square yard. 


 
B. Where the new asphalt concrete abuts a curb or gutter, cold pavement joint, trimmed 


meet line, or any metal surface, a thin tack coat of asphalt shall be applied on the 
vertical face of the abutting surface by hand painting prior to paving.  The 
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application on the contact surfaces shall be thin and uniform in order to avoid an 
accumulation of excess asphalt in puddles.  The Contractor shall not apply the tack 
coat on vertical contact surfaces above the finished height of the asphalt concrete 
being placed. 


 
3.03 Hot Mix Asphalt: 
 


A. Placement:  A course of asphalt shall be installed to the lines and grades as indicated 
on the drawings.  The hot plant mix shall have an installation temperature of 275-300 
degrees.  Compaction thickness shall be as shown on Drawings but in no case shall 
the compacted thickness be less than two inches (2").  Compaction shall be by 
rolling with a powered steel wheel tandem roller weighing not less than three (3), 
and not more than five (5) tons; the finish roller weighing not less than one (1) ton.  
The hot plant mix shall be spread by methods and in a manner to produce a uniform 
density and thickness to meet a tolerance of one-fourth inch (1/4") in ten feet (10') 
measured in any direction. 


 
B. Curing and Cleaning: New asphalt pavement must be completely cured (minimum of 


seven days of warm, dry weather, longer if cold or damp), prior to application of any 
materials.  Pavement needs to be clean and free of all foreign matter.  A high-
pressure washer, air broom or hand sweeper shall be used; removal of grease and oil 
requires the use of a strong detergent.  After using detergents the surface must be 
thoroughly flushed with water. 


 
3.04 Water Testing: 
 


Check the finished surface of the asphalt for puddling by flooding the entire paved area with 
water.  Any puddle holding water deeper than a five cent piece should be outlined with chalk 
and repaired. 


 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  This specification section shall be used for asphalt paving of tennis 
courts only.  Edit with Track Changes turned on, any text in this section that appears in bold and 
italics then turn off the bold and italics for the final approved version.  (Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


work indicated on drawings and/or specifications.  The items of work to be performed shall 
include but may not be limited to; asphalt patching, installation of tack coat and fabric, and 
the import, placement, and compaction of asphalt pavement. 


 
1.02 Related Sections: 
 


Section 01 56 39 - Temporary Tree & Plant Protection 
Section 01 57 13 - Temporary Erosion & Sediment Control 
Section 02 41 13 - Selective Site Demolition 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 12 19.16 - Tennis Court Surfacing 
Section 32 23 26 -Sub-grade Preparation for Asphalt Paving 
Section 32 31 13 - Chain-link Fencing for Tennis Courts 
Section 32 41 00 - Site Furnishings 


 
1.03 References:  This section references the latest revisions of the following documents: 
 


A. American Sports Builders Association (ASBA) Tennis Court Construction 
Guidelines Section I – General Guidelines, and Section II – Tennis Court Guidelines, 
applicable sections including but not limited to:  
A. Tennis Court Orientation 
B. Tennis Court Dimensions and Related Measurements 
C. Standard Classification for Tennis Court Surfacing Systems 
I. Hot Mix Asphalt Tennis Courts 
J. PVC-Coated, Aluminized or Galvanized Chain Link Fencing and Accessories 
O. Acrylic Color Finish Systems for Tennis Courts 
P. Resurfacing Asphalt Tennis Courts 
Q. Maintenance and Repair of Asphalt Tennis Courts 


 
B. The City of Seattle Standard Plans & Specifications for Road, Bridge and Municipal 


Construction (most recent edition). 
 


C. AASHTO M17 - Mineral Filler for Bituminous Paving Mixtures:  These references 
are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of 
this section shall prevail. 


 
1.04 Quality Assurance:  The Contractor must have five (5) years experience in work of this 


nature and have the equipment and personnel required for the work specified.  The 
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Contractor must acquaint themselves with all work related to site improvements and other 
work. Payment for testing under this section shall be as follows: 


 
A. Payment for testing under this section shall be as follows: 


 
1. The first run of any test of a given sample of workmanship will be paid for by 


the Owner.  Where possible, the Engineer will perform the initial test.  In the 
event that the Engineer’s capabilities are insufficient to perform the test in a 
timely manner, the test will be performed by the Contractor at a reasonable 
cost to the Owner. 


2. In the event the sample of workmanship is found to be deficient in some way 
as a result of the initial test, the contractor shall remove from the project 
site(s) that work or material, and provide work or material as specified and 
with satisfactory test results at no additional cost to the Owner. 


 
B. Test Reports shall be done under the supervision of the Contractor and in accordance 


with the Contract. Tests must be performed by a certified testing agency or licensed 
laboratory.  The Engineer may require execution of tests described below, at the 
Contractors expense.  Two copies of the results of each test shall be submitted to the 
Engineer for approval prior to continuation of the work to be tested, unless otherwise 
directed.  Testing shall be performed according to the City of Seattle Standard 
Specifications (most recent edition). 


 
1. ASTM C131 - Test Method for Resistance to Degradation of Small Size 


Course Aggregate. 
2. ASTM D1557 - Test Method for Moisture Density Relations of Soils and 


Soil-Aggregate Mixtures Using 10-lb (4.54 kg) Rammer and 18-in (457 mm) 
Drop. 


3. WSDOT Test - Method of test for Determination of Method 705 Degradation 
Value. 


4. WSDOT Test - Maximum Specific Gravity of Bituminous Paving Mixtures 
Method 113. 


5. Other tests as may be referenced elsewhere in this Section. 
 
1.05 Submittals: 
 


A. The Contractor shall submit to the Engineer written materials containing the 
following information: 


 
1. Reference list from the installer of at least five (5) projects of similar scope 


done in the past three (3) years.  The list shall include dates, dollar value of 
Contractor’s work, locations and project owner with current contact 
information. 


2. Procedures to be used in construction of Tennis Court(s) with regard to the 
division of labor and responsibility of the Contractor and all sub-contractors 
involved. 


3. Materials to be used and the proposed method of application and procedures 
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to be followed. 


 
B. Fabrics:  Submit manufacturer’s product specifications and recommended 


installation procedures to the Engineer for approval prior to delivery to the project 
site(s). 


 
C. Aggregate for HMA - Class 3/8”:  The Contractor shall submit to the Engineer, for 


approval prior to delivery to the project site(s), a single 1/2 cubic foot sample in a 
secure container.  Affix to the container the supplier name, address, and telephone 
number, batch number (if applicable), date, and sieve analysis. 


 
 
PART 2 - PRODUCTS 
 
2.01 Tack Coat: 
 


A. The sealant material used to impregnate and seal the geo-textile, as well as bond it to 
both the base pavement and overlay, shall be a paving grade asphalt recommended 
by the geo-textile manufacturer and approved by the Engineer. 


B. Uncut asphalt cements are the preferred sealants; however, cationic and anionic 
emulsions may be used.  Cutbacks and emulsions, which contain solvents, shall not 
be used. 


C. The grade of asphalt cement specified for hot-mix design in each geographic location 
is generally the most acceptable material. 


 
2.02 Equipment: 
 


A. The asphalt distributor shall be capable of spraying the asphalt sealant at the 
prescribed uniform application rate.  No streaking, skipping, or dripping will be 
permitted.  The distributor shall also be equipped with a hand spray having a single 
nozzle and positive shut-off valve. 


 
B. Mechanical or manual lay down equipment shall be capable of laying the geo-textile 


smoothly. 
 


C. The following miscellaneous equipment shall be provided: stiff bristle brooms or 
squeegees to smooth the geo-textile; scissors or blades to cut the geo-textile; brushes 
for applying asphalt sealant to geo-textile overlaps. 


 
D. Pneumatic rolling equipment to smooth the geo-textile into the sealant, and sanding 


equipment may be required for certain jobs.  Rolling is especially required on jobs 
where thin lifts or chip seals are being placed.  Rolling helps ensure the geo-textile 
bond to the adjoining pavement layers in the absence of heat and weight associated 
with thicker lifts of asphalt pavement. 


 
2.03 Hot Mix Asphalt Wearing Course: 
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A. General:  HMA, having a maximum aggregate size of three quarter inch (3/8") in 


accordance with the specifications of the Asphalt Institute, shall conform with or 
exceed the standards of the American Sports Builders Association (ASBA) Tennis 
Court Construction Guidelines for hot plant mix tennis court construction, except for 
Aggregate sieve analysis as noted below. 


 
B. Aggregate: 


 
1. Mineral Aggregate shall meet the requirements of the Seattle Standard 


Specifications (most recent edition).  Aggregates for HMA - Class 3/8” shall 
meet the following requirements for partial gradation: 


Sieve Size % Passing 
1/2" Square 100 
3/8" Square 90 - 100 
U.S. #4 90 Max. 
U.S. #8 32 - 67 
U.S. #200 2.0 - 7.0 


 
2. The aggregate used in the mix shall be free from mineral pyrite, 


marcasite, ferrous compound, wood particles, clay or dust “balls” or 
other deleterious materials which may cause staining/discoloration or 
interfere with the planarity, structural stability or aesthetics of the 
playing surface. 


 
C. Bituminous Materials:  Bituminous Materials shall comply with applicable sections 


of Seattle Standard Specifications (most recent edition), for Medium Curing Liquid 
Asphalt.  Material furnished under these specifications shall not have been distilled 
at a temperature high enough to injure by burning or to produce flecks of 
carbonaceous matter, and upon arrival at the work, shall show no signs of separation 
into lighter and heavier components. 


 
 
PART 3 - EXECUTION 
 
3.01 Barriers:  The Contractor shall erect and maintain barricades, canopies, guards, and warning 


signs to the extent required by law and as is prudent for the protection of the public and 
protection of the work. 


 
3.02 Surface Preparation for HMA Overlay shall be accomplished according to the following 


excerpts from the City of Seattle Standard Specifications.  It is the Contractor’s 
responsibility to comply with the most recent edition of those standards. 


 
5-04.3(5) B, SURFACE PREPARATION - TREATED SURFACES: 


 
5-04.3(5) B1, GENERAL:  When an existing treated surface is to be used as a base for one 


or more courses of new asphalt concrete or other surfacing, the treated surface shall 
first be swept, cleaned, and patched as follows:   
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1. Treated surfaces shall be swept with a power broom until free from dirt and 
other foreign matter. Hand brooms shall be used to clean omissions of the 
power broom. Fatty asphalt patches, grease drippings and other objectionable 
Material shall be removed from the existing pavement. 


2. Excess asphalt joint filler shall be completely removed and premolded joint 
filler shall be removed to at least 1/2-inch below the surface of the existing 
pavement. 


3. In order to obtain a base having uniform grade and cross section, all surface 
irregularities in the existing treated surface shall be corrected prior to 
placement of the new asphalt concrete or other bituminous surface treatment. 
Correction shall be by patching and if necessary, preleveling. 


 
5-04.3(5) B2, PRELEVELING: 


When a surface of the existing pavement or old base is irregular, it shall be brought 
to a uniform grade and cross section by preleveling.  As soon as the existing surface 
has been thoroughly cleaned, holes and discontinuities in the surface and edges and 
edge breaks shall be patched. 


 
Asphalt used for patching shall be HMA - Class 3/8”, heated to the temperature 
specified in the City of Seattle Standard Specifications (most recent edition).  Before 
placing the premixed patch Material in the hole, the bottom and edges of the hole 
shall be tack coated.  The patch Material shall be thoroughly compacted. 


 
Patching shall be accomplished prior to preleveling or installation of the first asphalt 
course, whichever is applicable Preleveling of uneven or broken surfaces shall be 
accomplished by placing asphalt concrete of the class specified with a motor patrol 
grader, by hand-raking, by Miller box, or by such other method acceptable to the 
Engineer. 


 
After placement, the HMA shall be thoroughly compacted.  In some cases spot 
planeing to remove high areas caused by rutting, etc., shall be performed prior to 
preleveling. 


 
5-04.3(5) B4, TACK COAT: 


A tack coat of asphalt, applied at the rate of 0.02 to 0.08 gallons per square yard of 
retained asphalt, shall be applied by a mechanical distributor meeting the 
requirements of the City of Seattle Standard Specifications (most recent edition), to 
all surfaces on which any course of asphalt concrete is to be placed or abutted 
including prior to preleveling.  


 
The Contractor’s Equipment shall be capable of distributing asphalt uniformly over 
an area in controlled amounts and shall be equipped with hand operated spray 
Equipment for use only on inaccessible and irregularly shaped areas.  


 
Where the new asphalt concrete abuts a curb or gutter, cold pavement joint, trimmed 
meet line, or any metal surface, a thin tack coat of asphalt shall be applied on the 
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vertical face of the abutting surface by hand painting prior to paving. The application 
on the contact surfaces shall be thin and uniform in order to avoid an accumulation 
of excess asphalt in puddles. 


 
The Contractor shall not apply the tack coat on vertical contact surfaces above the 
finished height of the asphalt concrete being placed. 


 
3.03 Hot Mix Asphalt: 
 


A. Placement:  A course of HMA shall be installed to the lines and grades as indicated 
on the drawings.  The hot plant mix shall have an installation temperature of 275-300 
degrees.  Compaction thickness shall be as shown on Drawings but in no case shall 
the compacted thickness be less than two inches (2").  Compaction shall be by 
rolling with a powered steel wheel tandem roller weighing not less than three (3) and 
not more than five (5) tons; the finish roller weighing not less than one (1) ton.  The 
hot plant mix shall be spread by methods and in a manner to produce a uniform 
density and thickness to meet a tolerance of one-quarter inch (1/4") in ten feet (10') 
measured in any direction. 


 
B. Curing and Cleaning:  New HMA pavement must be completely cured (minimum of 


fourteen days of warm, dry weather, longer if cold or damp), prior to application of 
any materials.  Pavement needs to be clean and free of all foreign matter.  A high-
pressure washer, air broom or hand sweeper shall be used; removal of grease and oil 
requires the use of a strong detergent.  After using detergents the surface must be 
thoroughly flushed with water.  The Contractor must obtain approval of the Engineer 
prior to using detergent if there is any chance it could enter the City’s storm drainage 
system. 


 
C. Water Testing:  Check the finished surface of the asphalt for puddling by flooding 


the entire paved area with water.  Any puddle holding water deeper than a five cent 
piece should be outlined with chalk and filled in accordance with the specification of 
the Tennis Court Acrylic Color Surfacing per Section 32 12 19.16.  It is the 
Contractor’s responsibility to provide water for this test, which may include use of a 
City hydrant through the Hydrant Use Permit process, a water truck with sufficient 
volume to perform the test, or Parks irrigation if available at this location. 


 
D. Corrective work for puddling areas, or “Birdbaths”: 


 
1. Any areas holding enough water to cover a five cent piece (American coin) 


after draining a minimum of one hour at a minimum of 70 degrees Fahrenheit 
in sunlight should be outlined with chalk and the water swept out.  After the 
area is cleaned and dried, a tack coat of suitable material must be applied to 
the entire area within the chalk-line. 


2. Estimate the required quantity of the thin patching mixture to fill such 
“birdbaths.”  Apply it to the area, and strike it off with a straight-edge the 
length of which is in excess of the dimensions of the “birdbath.”  A proper 
strike-off will level such a birdbath to the same elevation as the surrounding 
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surface.  After the leveling operation, the patch should be allowed to cure 
properly. 


3. The patch material should be compatible with the surfacing material and 
should be used in accordance with the surfacing manufacturer’s directions. 


 
 
 
 END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note
 


). 


PART 1 - GENERAL 
 
1.01 Description: 
 


A. Include all labor, material, transportation and services to complete installation of the 
permeable aggregate base and the porous asphalt paving as shown on the drawings for 
the primary play area. 


 
1. Final sub-grade preparation. 
2. Structural soil-bearing fabric. 
3. Base course permeable aggregate. 
4. Porous Asphalt Paving. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 18 16.16 - Play Area Synthetic Surfacing 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail. 


 
A. The City of Seattle Standard Specifications for Road, Bridge and Municipal 


Construction (most recent edition). 
 


B. Design Procedure and General Specifications, Asphalt Paving, Asphalt Association of 
Washington, Inc., (APAAW); 


 
C. American Public Works Association, Washington State Chapter, Standard 


Specifications for Municipal Public Works Construction, (APWA), latest edition; 
 


D. American Standard Testing Materials, (ASTW); 
 


E. American Association of State Highway and Transportation Officials, (AASHTO). 
 
1.03 Submittals: 
 


A. Submit to the Engineer for approval: 
 


1. Base course permeable aggregate sieve analysis. 
2. Base course permeable aggregate infiltration rate. 
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3. Equipment and procedures to be utilized for the permeable aggregate 
installation. 


4. Porous asphalt aggregate sieve analysis. 
5. Porous asphalt composition. 
6. Previous experience of the proposed porous asphalt installer with porous 


asphalt placement. 
 
 
PART 2 - PRODUCTS 
 
2.01 Structural Soil-Bearing Fabric: 
 


A. Fabric: 
 


1. Material:  Fabric shall be 100% Polypropylene, non-woven, needle-punched 
Engineering Fabric. 


2. Physical Properties: 
Tensile Strength, (lbs), (ASTM D4632):
Elongation (%), 


    100 
(ASTM D4632):


Puncture Strength, (lbs), 
       50 


(ASTM D4833):
Mullen Burst Strength, (PSI), 


      65 
(ASTM D3786):


Trapezoidal Tear, (lbs), 
   225 


(ASTM D4533):
Abrasion Res. (% Str. Ret.), 


      45 
(ASTM D4886):


Coefficient of Perm., (cm/sec), 
      80 


(ASTM D 4491)
Flow Rate (Gal/Min./Sq. Ft.), 


   0.22 
(ASTM D4491)


3. Fabric Material shall be:  Synthetic Industries #401, as manufactured by 
Northwest Linings, Ph. (253) 872-0244. 


   140 


4. Or, approved equal. 
 
2.02 Base Course Permeable Aggregate: 
 


A. The base course permeable aggregate shall be installed below the porous asphalt 
paving or the top course permeable aggregate as applicable. 


 
B. Aggregates to be open-graded, fractured, friction course.  To ensure free drainage, 


material is clean, with minimal fines the compacted top course permeable aggregate 
minimum infiltration rate of 40 inches per hour. 


 
C. Base course material to be a minimum of 75% fractured with at least one fractured 


face by mechanical means on each individual particle larger than ¼”.  A sand and 
gravel source is acceptable for this material. 
Gradation:  Aggregate to meet the following particle size limitations. 


Sieve Size   
1- ¼”    100 


Percent Passing By Weight 


1”    90-100 
¾”    80-100 
½”    50-80 
3/8”    40-60 
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No. 4    20-40 
No. 8    15-30 
No. 30    10-20 
No. 100   2-10 
No. 200 (Wet Sieve)  0-3.0 
No. 270 (Wet Sieve)  0-1.5 


 
2.03 Porous Asphalt Paving: 
 


A. This mix is intended to have an acceptable balance between adequate and uniform 
permeability and strength. 


 
B. The amount of liquid asphalt used in the formulation must be precisely controlled to 


obtain the desired strength while not adversely affecting the permeability. 
 


C. Aggregate: 
 


1. Material to be clean, open graded, fractured. 
2. Aggregate to be a minimum of 75% fractured with at least one fractured face 


by mechanical means of each individual particle larger than ¼”. 
3. Gradation:  Aggregate to meet the following particle size limitations: 


Sieve Size   
5/8”    100 


Percent Passing By Weight 


½”    90-100 
3/8”    70-90 
No. 4    20-40 
No. 8    10-20 
No. 40    0-8 
No. 200   0-3 


 
D. Asphalt Cement: 


 
1. Cement shall be Pg5822 per DOT AASHOTO MP1. 
2. Mix shall be between 4.0% and 4.5% asphalt by weight based on weight of 


total mix. 
3. Liquid asphalt shall have a liquid anti-stripping agent additive at a 


concentration of 0.3% (Chevron Pave Bond Special), or equal. 
 
2.04 Testing: 
 


A. The Engineer will be performing testing of materials delivered to the job site for the 
purpose of verifying compliance with the contract documents.  The Engineer’s testing 
is for this purpose only and not for construction quality control by the Contractor. 


 
B. The Contractor shall coordinate directly with the Engineer’s testing firm relative to the 


delivery schedules of the imported materials.  Sampling will be schedules each day 
deliveries occur. 
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C. The Contractor shall provide testing and surveillance as required to assure materials 
and work fully comply with contractor requirements. 


 
D. The Contractor at a price equal to the Owner’s contract testing agreement shall pay for 


Owner’s tests that do not meet specifications.  The Contractor shall pay directly to the 
testing organization upon invoice, which has been approved by the Engineer. 


 
 
PART 3 - EXECUTION 
 
3.01 Sub-grade establishment: 
 


A. No work shall be performed in this section until sub-grade is 100% completed and 
accepted by the Engineer. 


 
B. Finish sub-grade shall be compacted to a minimum 95% maximum dry density. 


 
C. Sub-grade shall be established to within the tolerance of +0.00’ or –0.10’ of the design 


sub-grade elevation. 
 
3.02 Structural Soil-Bearing Fabric Installation: 
 


A. No loose material is allowed on sub-grade prior to placement of structural-bearing 
fabric.  Loose material is to be removed prior to placement.  


 
B. Fabric to be laid on smooth, compacted sub-grade surface between drainage trenches. 


 
C. The Engineer requires approval of sub-grade conditions prior to placement of 


structural-bearing fabric. 
 


D. Structural-bearing fabric must be flat on stabilized sub-grade for full width. 
 


E. Dimensions to be a minimum width of 12.5’ and minimum continuous length of 30 
LF. 


 
F. When the length of the fabric is not continuous, the lateral seam shall have a minimum 


overlap of 24”. 
 


G. Fabric shall not be folded or turned up along the edges. 
 


H. The fabric shall be field cut as necessary to meet specified tolerances of distance from 
drainage trenches. 


 
I. The Fabric shall be placed between trenches. In no instance shall fabric cover trench, 


lie against aggregate or pea gravel, or extend vertically above sub-grade. 
 


J. Stabilization:  Immediately upon laying, the fabric shall be covered with the base 
aggregate.  No loaded trucks shall be permitted to move over fabric-covered surfaces 
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until a minimum of 4” of aggregate has been placed, except if specifically approved by 
the Engineer, who will require strict, direct - 100% - control of all vehicle movement 
on site. 


 
3.03 Equipment Movement: 
 


A. No trucks or equipment will be allowed to drive over the top of the trenches except 
track-equipped machinery utilized in spreading base aggregate materials, or where a 
12” depth base aggregate temporary roadway has been established.  Backfill trenches 
are to be staked and “flagged” 3’ above grade for identity. 


 
B. In the event truck traffic is observed or evidenced to cross trenches, the Contractor 


shall, at their own expense, expose the drainpipe in the area directed for observation by 
the engineer and repair any damage promptly. 


 
3.04 Aggregate Placement: 
 


A. Moisture Content:  Aggregate shall contain 3.5% to 4.0% moisture content to ensure 
that fines do not migrate and to facilitate proper compaction.  The Contractor must 
ensure that aggregate leaving the source plant meets this requirement and is required to 
apply water to aggregate on site to attain and maintain this minimum moisture content 
in stockpile and during all placement operations. 


 
B. Prior to aggregate placement, remove any excess or contaminated backfill from the 


subsurface drainage trenches. 
 


C. Surface must be free of standing water and sub-grade stabilized with structural fabric 
in place prior to placement. 


 
D. Materials shall be placed in layers not exceeding 6” bulk and 4 ½” compacted in depth.  


Each layer must be spread uniformly with equipment that will not cause perceptible 
separation in gradation (segregation), preferably a self-propelled paving machine. 


 
E. Should there occur, during any stage of the spreading or stockpiling, a separation of 


the material particles, the Contractor must immediately remove and dispose of 
segregated material and correct or change handling procedures to prevent further 
separation. 


 
3.05 Aggregate Compaction: 
 


A. Each layer shall be compacted to a minimum density of not less than 95% of 
maximum dry density as determined by ASTM D698


 


 and measured using a nuclear 
method. 


B. Use Static Tandem Drum-type roller of not less than five tons weight. 
 
3.06 Aggregate Tolerances: 
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A. The Contractor shall utilize a laser plane system for grade control. 
 


B. The surface of the base course permeable aggregate in areas to be paved with porous 
asphalt shall not deviate from designated compacted grade within the range of –0.50” 
and 0.00”. 


 
C. Upon completion of fine grading, compaction, and Contractor confirmation of 


conformance with the tolerances, the Contractor shall notify the Engineer and schedule 
an inspection for approval.  Call the SPR Inspection Request Line @ (206) 684-
7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspection.  The Contractor shall have a laser plane system available 
to the Engineer for the inspections.  The Contractor shall not be authorized to pave 
over the permeable aggregate until it has been inspected and approved by the 
Architect. 


 
3.07 Porous Asphalt Concrete Paving Installation: 
 


A. Pavement, where possible, shall be laid utilizing self-propelled paving machine of 10’ 
minimum width and laser plane controlled. 


 
B. Plant mix temperature of asphalt shall be a minimum of 260 degrees F. 


 
C. The mix shall be transported to the job site in clean vehicles with smooth dump beds 


that have been sprayed with a non-petroleum release agent.  Limit the time of haul to 
avoid segregation of the asphalt to the bottom of the truck bed.  The mix should be 
covered during transport to prevent cooling and the formation of lumps. 


 
D. Asphalt shall be placed at a temperature between 230 degrees F. and 250 degrees F. 


 
E. Vertical joints between successive days’ work shall be given a light tack coat of 


emulsified asphalt SS-1, diluted with one part water to one part emulsified asphalt. 
 


F. Surface of the first lift shall be clean and dry before applying the second layer.  No 
tack coat need be applied on the horizontal surface of the first lift. 


 
G. The surface elevation, in the compacted condition, shall not deviate more than ¼” 


from specified elevations.  Trueness measurements to be taken from 10’ long straight 
edge placed in all directions. 


 
H. Upon completion of the paving and Contractor confirmation of conformance with the 


approval tolerances, the Contractor shall notify the Engineer and schedule an 
inspection for approval.  The Contractor shall have a laser plane system available to 
the Architect for the inspections.  The Contractor shall not be authorized to place any 
surfacing over the pavement until the grade has been inspected and approved by the 
Engineer. 


 
I. The Contractor shall keep the porous asphalt free of contamination from site soil.  The 


Contractor shall take precautions as necessary such as washing truck tires, etc. 
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3.08 Compaction of Porous Asphalt: 
 


A. Roller to be Tandem Drum-type, Static-type of five ton minimum size.  Maximum 
loading shall be 265 pounds weight per lineal inch of drum. 


 
B. Compaction shall be commenced when the asphalt mix temperature is at a range of 


210 degreed F. to 230 degrees F. 
 


C. The first lift shall be rolled to a minimum of one rolling over entire area. 
 


D. The second lift (top leveling course) shall be rolled a minimum of two rollings.  The 
patterns of each successive rolling shall be at right angles or crossing diagonal 
alignment. 


 
E. Upper surface shall receive a final rolling utilizing a one-ton roller to remove all roller 


marks and imperfections in the surface. 
 
3.09 Clean Up: 
 
 
 


END OF SECTION 





		C. Aggregate:

		D. Asphalt Cement:
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Reference Standards:  Conform to requirements of the following Reference Standards or as 


modified and supplemented hereinafter. 
 


A. ACI Specifications for Structural Concrete for Buildings, ACI 301. 
 


B. ACI Recommended Practice for Cold Weather Concreting, ACI 306. 
 


C. ACI Recommended Practice for Hot Weather Concreting, ACI 605. 
 
1.02 Quality Assurance:  Concrete Work:  Concrete work, where indicated to be exposed, is 


architecturally finished concrete.  Special care must be taken to provide specified, finished 
surfaces without gravel pockets, and other defacements.  The Engineer shall inspect concrete 
after removal of forms and before concrete repair work begins.  Call the SPR Inspection 
Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for inspection. 


 
1.03 Related Sections: 
 


Section 32 13 13 - Concrete Paving 
Section 03 10 00 - Concrete Formwork 
Section 03 20 00 - Concrete Reinforcement 
Section 03 30 00 - Cast in Place Concrete 


 
1.04 Protection:  Protect persons and adjacent materials and finishes from dust, dirt and other 


surface or physical damage during finishing operations, including materials driven by wind. 
 
 
PART 2 - PRODUCTS (Not Used) 
 
 
PART 3 - EXECUTION 
 
3.01 Repairs: 
 


A. Immediately after removal of forms and inspect all surfaces for defects.  Repair or 
patch defects only after defects are inspected by the Engineer and then only with the 
Engineer’s permission.  Do all cutting and repair within 48 hours after removal of 
forms; cure repairs same as new concrete. 


 
B. Defective Areas:  Where patches are allowed, repair and patch areas; must match the 


surrounding areas in color and texture so as to be indistinguishable after completion, 
including curing and finishing.  Determine mix for color by trial mixes before 
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patching; after initial cure, dress patch or repair area mechanically or by hand for 
texture match. 


 
3.02 Finishes for Formed Surfaces: 
 


A. Rough Form Finish:  Provide for surface of walls and footings adjacent to grade or 
below grade.  This is the concrete surface having texture imparted by form facing 
material use with tie holes and defective areas repaired and patched and fins and 
other projections exceeding 1/4 inch in height rubbed down or chipped off. 


 
B. Smooth Formed Finish:  Provide a smooth formed finish on formed concrete 


surfaces exposed to view.  This is an as-cast concrete surface obtained with selected 
form facing material, arranged in an orderly and symmetrical manner with a 
minimum of seams. Remove fins and other projections completely and smoothed. 
Repair and patch honeycombs and defective areas as directed by the Engineer.  Tie 
holes shall not be filled. 


 
C. Sacked Finish: 


 
1. On all designated surfaces of the exposed concrete, provide a sacked finish 


by coating the concrete with sacking mortar.  Sacking of patched or defective 
concrete surfaces may be required by the Engineer for areas not other wise 
already requiring this work. 


2. Repair and patch tie holes, honeycombs and defective areas and trowel to 
smooth finish.  Remove fins and other projections completely and smoothed. 


3. Thoroughly wet surface to prevent absorption. 
4. Coat entire surface with sacking mortar as soon as surface of concrete 


approaches surface dryness. 
5. Thoroughly and vigorously rub mortar over area with clean burlap pads to fill 


all voids. 
6. While mortar is still plastic but partially set (so it cannot be pulled from 


voids), sack-rub surface with dry mix of sacking mortar (leave out water).  
There should be no discernible thickness of mortar on concrete surface, 
except in voids; all surfaces should be uniformly textured. 


7. Immediately begin a continuous moist cure for 72 hours. 
 


D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar 
unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a 
texture matching adjacent formed surfaces.  Continue final surface treatment of 
formed surfaces uniformly across adjacent unformed surfaces unless otherwise 
indicated.  Provide for face surface of walls adjacent to plaza, walks and stairs. 


 
3.03 Finishes for Unformed Surfaces: 
 


A. Screed all slabs, for whatever finish, to true levels or slopes, work surfaces only to 
the degree required to produce the desired finish; do no finishing in areas where 
water has accumulated, drain and rescued; in no case use cement and sand sprinkling 
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to absorb moisture.  Carefully finish all joints and edges with proper tools, unless 
otherwise specified. 


 
B. Rough Screed Finish:  Consolidate, level, and screed all surfaces to obtain evenness 


and uniformity; remove all surplus concrete after consolidation by striking off with 
sawing motion against guide strips.  Provide for top horizontal surfaces of non-
exposed footings.  Provide for concrete slab under synthetic safety surfacing. 


 
C. Float Finish:  Apply float finish to monolithic slabs to receive trowel or other 


finishes. After screeding, consolidating, and leveling concrete slabs, do not work 
surface until ready for floating.  Begin floating, using float blades or float shoes only, 
when surface water has disappeared, or when concrete has stiffened sufficiently to 
permit operation of power-driven floats, or both.  Consolidate surface with power 
driven floats or by hand floating if area is small or inaccessible to power units.  
Finish surfaces to tolerances of F(F) 18 (floor flatness) and F(L) 15 (floor levelness) 
measured according to ASTM E 1155.  Cut down high spots and fill low spots.  
Uniformly slope surfaces to drains.  Immediately after leveling, re-float surface to a 
uniform, smooth, granular texture. 


 
D. Broom Finish:  Apply a non-slip broom finish to all exterior concrete slabs, stairs, 


walks, and ramps, and elsewhere as indicated.  Immediately after float finishing, 
slightly roughen concrete surface by brooming with fiber bristle broom 
perpendicular to main traffic route.   


 
E. Defective Work:  Remove and replace when directed by the Engineer, surfaces 


which show excessive shrinkage cracks. 
 
3.05 Curing: 
 


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 relatively constant temperature for necessary 
hydration time and proper hardening of concrete. 


 
B. Duration of Curing:  In addition to the initial overnight curing, continue final curing 


operations until the cumulative number of days or fractions thereof (not necessarily 
consecutive) occurs, during which time the temperature of the air in contact with the 
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 time, 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 City of Seattle Standards Specifications (most recent 
edition), and continue curing for the remainder of the required curing period. 


 
3.06 Inspection:  The Contractor shall notify Engineer that they are starting concrete finish repair 


work at least 48 hours prior to the beginning of work.  Call the SPR Inspection Request 
Line @ (206) 684-7034 or by email at parksconstruction.inspection@seattle.gov to 
make arrangements for inspection 
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3.07 Cleaning:  Leave the premises completely clean and free of residue from the work of this 


section. 
 
 
 
 END OF SECTION 





		PART 1 - GENERAL

		PART 3 - EXECUTION
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  This 
Specification must be edited for each project’s special conditions.  Do not include these instructions 
in the Contract Documents). 
 
PART 1 – GENERAL 
 
1.01 Summary: 
 


A. This Section includes specifications for clearing, grubbing, and disposing of 
vegetation, including bushes, brush, trees, stumps, roots, rubbish, refuse, trash, and 
debris within the indicated site limits. 


 
B. Related Sections:  The work of the following Sections is related to the work of this 


Section.  Other Sections, not referenced below, may also be related to the proper 
performance of this work: 


 
Section 01 56 39 - Temporary Tree & Plant Protection  
Section 02 41 00 - Site Demolition 
Section 31 00 00 - Earthwork 


 
 
PART 2 – PRODUCTS 
 
2.01 Materials & Equipment: 
 


A. Furnish materials, tools, equipment, facilities, and services as required for 
performing site clearing, grubbing. 


 
 
PART 3 – EXECUTION 
 
3.01 Preparation: 
 


A. For sites that are identified possible Archaeological Sites or possible landfills or 
historic “dump” sites, prior to clearing and grubbing operations, the Contractor shall 
notify the Engineer at least one week in advance of planned activities and make work 
sites available to SPR’s Consulting Archaeologist for observation.  Notify the 
Engineer in the event artifacts are discovered during clearing work. 


 
B. Dispose of cleared, grubbed, and removed material away from the site.  Burying and 


burning of materials at the site is not permitted.  Stockpile salvaged material in a 
secured location. 


 
C. Clear and restore areas used for the Contractor's convenience; restore areas to 


original condition providing mulching, seeding, and planting as required. 
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D. Protect survey markers and monuments, existing improvements, existing observation 
wells and piezometers, and adjacent properties from removal and damage. 


 
E. Protect all trees, lawns, and planted areas that are not in direct conflict with the work 


shown on the Contract Documents.  Restore all on-surface disturbed areas to a 
condition satisfactory to the Engineer. 


 
F. Review with the Resident Engineer the location, limits, and methods to be used 


before clearing work.  Perform clearing and grubbing in compliance with all local, 
state, and federal laws and requirements pertaining to clearing and grubbing. 


 
G. Care of Existing Trees:  Protect trees and plants indicated in the Contract Documents 


to remain and to be preserved as specified in Section 01 56 39 - Temporary Tree & 
Plant Protection. 


 
H. Tree Salvage: 


 
1. Prior to tree removal, attend an on-site meeting with the Engineer to review 


requirements for tree salvage for each tree.  
2. For tree salvage, de-limb all trees and cut into 14 ft sections with a minimum 


diameter of 12 inches. 
3. Clearly label each log with the tree tag number in weatherproof ink or paint. 
4. Salvage the trees in the following list: 
5. Tree Salvage Chart: 


Tag Number Common Name Tag Number Common Name 
    
    
    
    
    
    
    
    
    
    
    
    
    


 
3.02 Clearing and Grubbing: 
 


A. Clear the site within the limits indicated on the Contract Documents and remove 
cleared materials and debris from the site.  Unless otherwise indicated, clearing and 
grubbing includes removal of all roots, grass and debris from the existing ground. 


 
B. Remove stumps and roots completely in excavation areas and under embankments 


where the original ground level is within 3-1/2 feet of sub-grade or slope of 
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embankments.  In embankment areas, where the original ground level is more than 3-
1/2 feet below the sub-grade or slope of embankment, cut off trees, stumps, and 
brush to within 6 inches of the ground. 


 
C. Do not start earthwork operations in areas where clearing and grubbing are not 


complete.  Stumps and large roots may be removed concurrently with excavation. 
 


1. Where the work includes requirements for wood chip mulch, acceptable 
material from clearing and grubbing activities may be used to produce such 
mulch. 


 
D. Demolition/Removal: 


 
1. Coordinate the work of this Section with the work of Section 02 41 00, 


Demolition, as required to remove existing pavements, curbs, structures, and 
site improvements which interfere with new construction and where 
demolition is not indicated. 


 
E. Disposal of Cleared Vegetation, Grubbed Material and Waste: 


 
1. Dispose of in a safe, acceptable manner, in accordance with applicable laws 


and ordinances. 
a. Do not bury or burn trash and/or debris on the site. 
b. Remove cleared vegetation, grubbed material and waste from the site 


at frequent intervals so that its presence will not delay the progress of 
the Work or cause hazardous conditions for workers and the public. 


c. Removed materials, waste, trash, and debris shall become the 
property of the Contractor.  Remove such materials from the Site and 
dispose of in a legal manner.  It is the responsibility of the Contractor 
to locate disposal sites and determine length of haul route. 


2. Backfill:  Backfill excavations resulting from work under this Section in 
accordance with applicable requirements of Section 31 00 00 - Earthwork. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  This section should be used for:  Concrete Sidewalks, Curbs, 
Ramps, Slabs & Other Flatwork, not in Street Rights-of-Way).  Edit with Track Changes turned 
on, any text in this section that appears in bold and italics then turn off the bold and italics for 
the final approved version.  (Remove this note) 
 
PART 1 - GENERAL 
 
1.01 Description:  Furnish all material, labor, services and related items required to complete 


concrete paving work indicated on drawings and/or specifications.  The items of work to be 
performed shall include but are not necessarily limited to: 


 
A. Concrete flatwork, slabs, sidewalks, curbs, ramps, and associated work. 


 
1.02 Related Sections: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 References:  This section references the latest revisions of the following documents.  They 


are a part of this section as specified and modified.  In case of conflict between the 
requirements of this section and those of the listed documents, the requirements of this 
section shall prevail.  Other references are as follows: 


 
A. American Association of State Highway and Transportation Officials (AASHTO) 


“Standard Specifications for Highway Materials and Methods of Sampling and 
Testing” 


 
B. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction 


(most recent edition). 
 
1.04 Submittals:  The Contractor shall submit to the Engineer materials containing the following 


information: 
 


A. Procedures to be used in the construction under this Section with regard to the 
division of labor and the responsibilities of the Contractor and all sub-contractors 
involved. 


 
B. Furnish samples, manufacturer's product data, test reports, and materials 


certifications for Portland cement products, expansion joint materials, fillers, 
sealants, etc. 


 
C. Provide mock-up of concrete finishes, colors, and joints on a sheet of plywood, 


minimum 48 inches square.  Concrete mock up shall be provided for the Engineer’s 
review a minimum of 48 hours in advance of concrete delivery. 


 
1.05 Quality Assurance: 
 







Project Name 
1/5/10 


SECTION 32 13 13   PAGE 2 
CONCRETE PAVING 


A. The Contractor shall provide, at the request of the Engineer, original supplier 
invoices for concrete.  Concrete found not to be consistent with these specifications 
shall be removed from the project site(s) unless otherwise approved by the Engineer.  
The Engineer may copy the original invoices and then return them to the Contractor 
in a timely manner. 


 
B. Prior to commencing the work of this Section, the Contractor shall verify the 


accuracy of layout and grading. Verify that all sub-grade and base course aggregate 
conditions are as specified.  Notify the Engineer of any discrepancies and coordinate 
the correction of those discrepancies with other trades as necessary. 


 
C. Notify Engineer a minimum of 48 hours prior to any concrete pour for inspection of 


base course aggregates, forms, reinforcing steel, and placement of joint materials.  
Anticipate pours to provide adequate time for inspection without causing delays to 
other trades.  Call the SPR Inspection Request Line @ (206) 684-7034 or by email 
at parksconstruction.inspection@seattle.gov to make arrangements for 
inspections. 


 
D. Protect all finished work.  Vandalized work will be rejected by the Engineer and 


repaired/replaced by the Contractor at their expense, as directed by the Engineer. 
 
 
PART 2 - PRODUCTS 
 
2.01 Concrete Mix:  Concrete mix shall be Class 5 (3/4), per Seattle Standard Specifications 


(most recent edition), and have characteristics as follows:  
 


28 day compressive strength 2,300 psi 
94# Sacks Cement per Cubic Yard (see "Cement", below) 5 
dry Fine Aggregate (Type 2) (see "Aggregates", below) 291 lb. per sack 
dry Coarse Aggregate (Type 5) (see "Aggregates", below) 387 lb. per sack 
Max. Water 6.5 gal. per sack 
Fiberous Reinforcement 1.5 lb. per CY 
Slump (per ASTM C143) 2 – 3.5 inches 


 
2.02 Portland Cement:  Use only Type II Portland Cement, as specified in Seattle Standard 


Specifications (most recent edition), and AASHTO M 85. 
 
2.03 Aggregates: 
 


A. Fine Aggregate shall be Mineral Aggregate Type 2, per the City of Seattle Standard 
Specifications (most recent edition).  Fine Aggregates shall consist of sand or other 
inert materials, or combinations thereof, having hard, strong, durable particles, free 
from an adherent coating.  The Fine Aggregate shall be washed thoroughly to 
remove clay, loam, alkali, organic matter, or other deleterious matter.  Mineral 
Aggregate Type 2 Particle Gradation shall be as follows: 


Sieve Size % Passing 
#4 95 - 100 
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#8 68 - 86 
#16 47 - 65 
#30 27 - 42 
#50 9 - 20 
#100 0 - 7 
#200 (wet) 0 - 2.5 


 
B. Coarse Aggregate shall be Coarse Aggregate Type 5, per the City of Seattle Standard 


Specifications (most recent edition).  Coarse Aggregate shall consist of gravel, 
crushed stone, or other inert material or combination thereof having hard, strong, and 
durable pieces free from adherent coatings.  Coarse Aggregate shall be washed to 
thoroughly remove clay, silt, bark, sticks, alkali, organic matter, or other deleterious 
material.  Mineral Aggregate Type 5 Particle Gradation shall be as follows: 


Sieve Size % Passing 
1" Square 100 
3/4" Square 80 - 100 
3/8" Square 10 - 40 
#4 0 -4 
#200 0 -0.5 


 
2.04 Forms:  Forms shall be made of steel, wood, or other suitable materials and shall be of size 


and strength to resist movement during concrete placement.  Use straight forms, free of 
defects.  Use flexible spring steel forms or laminated boards to form curved edges if 
specified. 


 
2.05 Steel Reinforcement: 
 


A. Welded wire mesh to be furnished in flat sheets not rolls, unless otherwise specified 
or approved. 


 
B. Reinforcing bars to be deformed steel bars, ASTM A 615, Grade 60, sized per the 


Drawings. 
 


C. Concrete Engineered Reinforcing Fibers (Optional for slabs only instead of or in 
conjunction with steel reinforcement where vehicle traffic is anticipated): 


 
1. Fibermesh Company, 4019 industry Drive, Chattanooga, Tennessee 37416, 


per ASTM C1116-89, or approved equal. 
 
2.06 Expansion Joint Materials: 
 


A. Joint Filler: Pre-formed non-extruding resilient material; ASTM D1752, Type I, 3/8 
inch wide by depth required to bring top surface within 1/2 inch of slab surface. 


 
B. Joint Sealer: Self-leveling polyurethane; ASTM C920, Type M, Grade SL, Class 25 


(color shall match concrete color). 
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2.07 Curing Materials:  Curing shall be per Seattle Standard Specifications (most recent edition), 
or as approved by the Engineer. 


 
2.08 ADA Ramp Detectable Warning Strip:  The warning strip shall be a vitrified polymer 


composite tile with epoxy polymer composition with an ultra violet stabilized coating of 
aluminum oxide particles.  The tactile warning tile shall be 2 feet long by 4 feet wide Armor 
Tile by Engineered Plastics Inc. (916) 549-9700, or approved equal.  Color:  Yellow.  Refer 
to City of Seattle and SPR Standard Details. 


 
2.09 Utility Sleeves:  Refer to the drawings and details for the locations of sleeves under paving.  


Sleeves shall be installed prior to placement of paving and shall be done as follows: 
 


A. Sleeves required for utility lines located under paving (pathways and service roads 
within the park site) where vehicles are anticipated, shall be, Schedule 40 PVC or 
better.  The inside diameter (I.D.) of the sleeve shall be twice (2 times) the outside 
diameter (O.D.) of the inserted pipe with a maximum of one (1) insert pipe per 
sleeve.  All wiring shall be in its own separate Schedule 40 PVC sleeve, 
independent from the piping sleeves. 


 
B. Sleeves under roadways (street rights-of-way, boulevards or parkways) where heavy 


vehicular traffic is anticipated, shall be ductile iron pipe.  The inside diameter (I.D.) 
of the sleeve shall be at least twice (2 times) the outside diameter (O.D.) of the total 
inserted pipes with multiple pipes inserted per sleeve (only as directed by the 
Engineer).  All wiring shall be in separate Schedule 80 PVC electrical conduit (min. 
2” O.D.) within the ductile iron pipe. 


 
C. All sleeves shall be inspected and approved by the Engineer after forms are set and 


before paving operations are executed.  Call the SPR Inspection Request Line @ 
(206) 684-7034 or by email at parksconstruction.inspection@seattle.gov to make 
arrangements for inspection. 


 
 
PART 3 - EXECUTION 
 
3.01 Barriers:  The Contractor shall erect and maintain barricades, canopies, guards, lights and 


warning signs to the extent required by law and as is prudent for the protection of the public 
and protection of the work. 


 
3.02 Form Construction: 
 


A. Set forms to required grades and alignments rigidly braced and secured.  Install 
sufficient quantity of forms to allow continuous progress of work and so that forms 
can remain in place at least 24 hours after concrete placement. 


 
B. Check completed formwork for grade and alignment to following tolerances: 


 
1. Top of forms not more than 1/8” in 10 feet. 
2. Vertical faces, on longitudinal axis, not more than 1/4" in 10 feet. 
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C. Clean forms after each use and coat with form release agent as often as required to 


ensure separation from concrete without damage. 
 
3.03 Reinforcement: 
 


A. Locate and place reinforcement as indicated on the contract drawings.  Support 
reinforcing steel or wire fabric with pre-cast concrete blocks at spacing that will 
ensure minimum deflection of the reinforcement. 


 
B. Concrete Engineered Reinforcing Fibers (Optional for slabs only instead of or in 


conjunction with steel reinforcement where vehicle traffic is anticipated):  Add 
reinforcing fibers to concrete mix per manufacturer's instructions for specified 
comprehensive concrete strength. 


 
3.04 Utility Sleeves: 
 


A. Pipe trenches located under areas of existing or new paving shall have sleeves 
installed.  Sleeves shall extend 12” beyond the pavement on each side.  Trenches 
shall be back-filled with sand (6 inches above and 4 inches below the pipe) and 
compacted in layers to 95% compaction, using manual or mechanical tamping 
devices. Trenches for piping shall be compacted to equal the compaction of the 
existing adjacent undisturbed soil and shall be left in firm unyielding condition.  All 
trenches shall be left flush with the adjoining grade.  The Contractor shall set in 
place; cap and pressure test all piping under paving prior to paving work. 


 
B. All sleeves installed by the Contractor prior to and during the installation of the rest 


of the irrigation system shall be inspected by the Engineer and the SPR Plumbing 
Shop with at least two (2) working days prior notice by calling the SPR Inspection 
Request Line @ (206) 684-7034 or by email at 
parksconstruction.inspection@seattle.gov to make arrangements for inspection. 


 
3.05 Concrete Placement: 
 


A. Do not place concrete until sub-base, forms, and reinforcement have been checked 
for line and grade.  Moisten sub-base if required to provide a uniform dampened 
condition at time concrete is placed. 


 
B. The concrete shall be placed and spread uniformly between the forms and thoroughly 


compacted with a steel shod strike-board. 
 


C. After the concrete has been thoroughly compacted and leveled, it shall be floated 
with wood floats and finished at the proper time with a metal float. 


 
3.06 Joints: 
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A. All Joints shall be edged with a quarter-inch (1/4") radius edger, and sidewalk edges 
with a half-inch (1/2") radius edger or saw cut as directed by the Engineer in the 
field. 


 
B. Expansion Joint placement shall be 10' to 15' spacing (with no more than approx. 


200 square feet or pavement between expansion joints), with control joint spacing 
equal and alternating in between.  Provide Joints as shown on the Contract Drawings 
or as directed by the Engineer in the field. 


 
C. Provide Expansion Joints, dividing the concrete areas as indicated on the Drawings: 


 
1. Provide pre-molded 3/8” joint filler for expansion joints abutting concrete 


curbs, catch basins, manholes, inlets, structures, walks and other fixed objects 
as applicable or as indicated in the Contract Drawings. 


2. Expansion Joints shall be located and placed according to the Contract 
Drawings, and sufficiently supported to ensure final placement perpendicular 
to the finished surface of the pavement. 


3. Extend joint fillers full width and depth of joint and not less than 1/2 inch or 
more than 1 inch below finished surface where joint sealer is indicated.  
Furnish joint fillers in one-piece lengths for full width being placed, wherever 
possible.  Where more than one length is required, lace or clip joint filler 
sections together.  Protect top edge of joint filler during concrete placement 
with a metal or plastic temporary strip.  Remove protection after concrete has 
been placed on both sides of joint before sealant is applied. 


 
D. Provide Control Joints, dividing the concrete areas as indicated on the Drawings. 


 
1. Form Control Joints in fresh concrete by grooving top portion with a 


recommended cutting tool and finishing edges with a jointer. 
2. Saw Control Joints into hardened concrete using power saws equipped with 


shatterproof abrasive or diamond rimmed blades.  Cut joints into concrete as 
soon as surface will not be torn, abraded, or otherwise damaged by cutting 
action. 


 
3.07 Concrete Finishing: 
 


A. After striking off and consolidating concrete, smooth surface by screening and 
floating.  Use hand methods only where mechanical floating is not possible.  Adjust 
floating to compact surface irregularities, and refloat repaired area to provide a 
continuous smooth finish. 


 
B. After completion of floating and trowelling when excess moisture or surface sheen 


has disappeared, complete finishing as follows: 
 


1. Light broom finish, by drawing fine hair broom across concrete surface, 
perpendicular to line of traffic after the tooled grid is installed.  The 
Engineer’s decision will be final on acceptance of joint finishing details and 
surface finishes. 
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3.08 Curing:  Protect and cure finished concrete paving, complying with applicable requirements 


of the References specified in this Section.  Use only pre-approved curing and sealing 
compound or moisture curing method. 


 
3.09 Clean-up: 
 


A. Repair and replace broken or defective concrete as directed by the Engineer. 
 


B. Protect concrete from damage until acceptance of work.  Exclude traffic from 
pavement for at least fourteen (14) days after placement.  When construction traffic 
is permitted, maintain pavement as clean as possible by removing surface stains and 
spillage of materials as they occur. 


 
C. Sweep concrete pavement and wash free of stains, discoloration, dirt and other 


foreign material just prior to final inspection. 
 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Regulations:  The work shall conform to requirements of the IBC and the Seattle Building 


Code for concrete finishing, as supplemented and modified on drawings or herein. 
 
1.02 Reference Standards:  The Concrete Finishing shall conform to requirements of the 


following Reference Standards or as modified and supplemented hereinafter. 
 


A. American Concrete Institute (ACI) Specifications for Structural Concrete for 
Buildings, ACI 301 


 
B. ACI Recommended Practice for Cold Weather Concreting, ACI 306 


 
C. ACI Recommended Practice for Hot Weather Concreting, ACI 605 


 
1.03 Related Sections: 
 


Section 03 10 13 - Concrete Formwork for Skate Park Work 
Section 03 20 13 - Concrete Reinforcement for Skate Park Work 
Section 03 35 13 - Cast in Place Concrete for Skate Park Work 


 
1.04 Quality Assurance:  Concrete Finishing work, where indicated to be exposed, is 


architecturally finished concrete.  Special care must be taken to provide specified, finished 
surfaces without gravel pockets, and other defacements.  The Engineer shall inspect 
concrete after removal of forms and before concrete repair work begins. 


 
1.05 Protection:  Protect persons and adjacent materials and finishes from dust, dirt and other 


surface or physical damage during finishing operations, including materials driven by wind. 
 
 
PART 2 - PRODUCTS Not Used 
 
 
PART 3 - EXECUTION 
 
3.01 Repairs:  Immediately after the removal of forms inspect all surfaces for defects.  Repair or 


patch defects only after defects are inspected by the Engineer and then only with the 
Engineer’s permission.  Do all cutting and repair within 48 hours after removal of forms; 
cure repairs same as new concrete. 


 
3.02 Finishes for Formed Surfaces: 
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A. Rough Form Finish:  Provide for surface of walls and footings adjacent to grade or 
below grade.  This is the concrete surface having texture imparted by form facing 
material use with tie holes and defective areas repaired and patched and fins and 
other projections exceeding 1/4 inch in height rubbed down or chipped off. 


 
B. Smooth Formed Finish:  Provide a smooth formed finish on formed concrete 


surfaces exposed to view.  This is an as-cast concrete surface obtained with selected 
form facing material, arranged in an orderly and symmetrical manner with a 
minimum of seams. Remove fins and other projections completely and smoothed. 
Repair and patch honeycombs and defective areas as directed by the Engineer.  Tie 
holes shall not be filled. 


 
C. Sacked Finish: 


 
1. On all designated surfaces of the exposed concrete, provide a sacked finish 


by coating the concrete with sacking mortar.  Sacking of patched or 
defective concrete surfaces may be required by the Engineer for areas not 
other wise already requiring this work. 


2. Repair and patch tie holes, honeycombs and defective areas and trowel to 
smooth finish.  Remove fins and other projections completely and smoothed. 


3. Thoroughly wet surface to prevent absorption. 
4. Coat entire surface with sacking mortar as soon as surface of concrete 


approaches surface dryness. 
5. Thoroughly and vigorously rub mortar over area with clean burlap pads to 


fill all voids. 
6. While mortar is still plastic but partially set (so it cannot be pulled from 


voids), sack-rub surface with dry mix of sacking mortar (leave out water).  
There should be no discernible thickness of mortar on concrete surface, 
except in voids; all surfaces should be uniformly textured. 


7. Immediately begin a continuous moist cure for 72 hours. 
 


D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar 
unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a 
texture matching adjacent formed surfaces.  Continue final surface treatment of 
formed surfaces uniformly across adjacent unformed surfaces unless otherwise 
indicated.  Provide for face surface of walls adjacent to plaza, walks and stairs. 


 
3.03 Finishes for Unformed Surfaces: 
 


A. Screed all slabs, for whatever finishes, to true levels or slopes, work surfaces only to 
the degree required to produce the desired finish; do no finishing in areas where 
water has accumulated until they have been drained and excess moisture has dried.  
Carefully finish all joints and edges with proper tools, unless otherwise specified. 


 
B. Rough Screed Finish:  Consolidate, level, and screed all surfaces to obtain evenness 


and uniformity; remove all surplus concrete after consolidation by striking off with 
sawing motion against guide strips. 
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C. Float Finish:  Apply float finish to monolithic slabs to receive trowel or other 


finishes. After screeding, consolidating, and leveling concrete slabs, do not work 
surface until ready for floating.  Begin floating, using floats appropriate to the 
surface contours only, when surface water has disappeared, or when concrete has 
stiffened sufficiently to permit operation of power-driven floats, or both.  
Consolidate surface with power driven floats or by hand floating if area is small or 
inaccessible to power units.  Finish surfaces to tolerances of F(F) 18 (floor flatness) 
and F(L) 15 (floor levelness) measured according to ASTM E 1155.  Uniformly 
slope surfaces to drains.  Cut down high spots and fill low spots immediately after 
leveling, re-float surface to a uniform, smooth, granular texture. 


 
D Hard Trowel Finish:  After floated surface is firm enough to receive steel trowels, 


trowel at least two complete passes, or until last stage before blackening.  Leave no 
trowel marks discernible to the touch.  Do not use excessive water, especially on 
last the pass. 


 
E. Defective Work:  Remove and replace when directed by the Engineer, surfaces 


which show inferior finish quality. 
 
3.05 Curing: 
 


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 relatively constant temperature 
for necessary hydration time and proper hardening of concrete.  Seal transitions, 
flats and decks with acrylic cure and seal. 


 
B. Duration of Curing:  In addition to the initial overnight curing, continue final curing 


operations until the cumulative number of days or fractions thereof (not necessarily 
consecutive) occurs, during which time the temperature of the air in contact with the 
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 time, 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 City of Seattle Standards Specifications (most 
recent edition), and continue curing for the remainder of the required curing period. 


 
3.06 Inspection:  Contractor shall notify Engineer that they are starting concrete finish repair 


work at least 48 hours prior to the beginning of work. 
 
3.07 Cleaning:  Leave premises clean and free of residue from work in this section. 
 


END OF SECTION 





		PART 1 - GENERAL

		PART 3 - EXECUTION
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NOTE TO CONSULTANTS:  Edit with Track Changes


(


 turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.   
Remove this Note


 
). 


PART 1 - GENERAL 
 
1.01 DESCRIPTION:  The work of this Section includes sub-grade preparation and installation of 


Porous Concrete Pavement structures (i.e., porous concrete sidewalks). 
 
1.02 RELATED SECTIONS: 
 


Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 


 
1.03 REFERENCES: 
 


A. General: 
 


1. The City of Seattle Standard Specifications and Plans (most recent edition), and 
AASHTO Standards, unless otherwise specified. 


2. Annual Book of ASTM Standards, (most recent edition); American Society for 
Testing and Materials, Philadelphia, PA. 


 
B. Materials References: 


 
1. ASTM C 29 “Test for Unit Weight and Voids in Aggregate.” 
2. ASTM C 33 “Specification for Concrete Aggregates.” 
3. ASTM C 42 “Test Method for Obtaining and Testing Drilled Cores and Sawed 


Beams of Concrete 
4. ASTM C 117 “Test Method for Material Finer than 75 µm (No. 200) Sieve in 


Mineral Aggregates by Washing.” 
5. ASTM C 150 “Specifications for Portland Cement” (Types I or II only). 
6. ASTM C 172 “Practice for Sampling Fresh Concrete.” 
7. ASTM C 494 “Specification for Chemical Admixtures for Concrete.” 
8. ASTM C 1077 “Practice for Laboratories Testing Concrete and concrete 


Aggregates for use in Construction and Criteria Laboratory Evaluation.” 
9. ASTM D 448 “Specification for Standard Sizes of Coarse Aggregate for Highway 


Construction. 
10. ASTM E 329 “Standard Recommended Practice for Inspection and Testing 


Agencies for Concrete, Steel and Bituminous Materials as used in Construction.” 
 
1.04 SUBMITTALS: 
 


A. Submit a written list identifying the supplier(s) from which the materials are to be 
obtained. 


 
B. Submit certificates, signed by the materials producer and the paving subcontractor, 


stating that materials meet or exceed the specified requirements. 
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C. Submit samples of coarse aggregates and filter fabric for review and approval by the 


Engineer. 
 


D. The mixing plant shall submit a current mix design with aggregate, cement, water, and 
admixture proportions for approval.  In addition the mixing plant shall submit any 
available past compressive strength test data. 


 
1.05 QUALITY ASSURANCE: 
 


A. Use adequate numbers of skilled workers who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the work in this section. 


 
B. Codes and Standards:  All materials, methods of construction and workmanship shall 


conform to applicable requirements of the City of Seattle Standard Specifications (most 
recent edition), ASTM, and AASHTO Standards, unless otherwise specified. 


 
1.06 PROJECT CONDITIONS: 
 


A. Protection of Existing Improvements: 
 


1. Protect adjacent work from splashing of paving materials.  Remove all stains from 
exposed surfaces of paving, structures, and grounds.  Remove all waste and 
spillage. 


2. Do not damage or disturb existing improvements or vegetation.  Provide suitable 
protection where required before starting work and maintain protection 
throughout the course of the work. 


3. Restore damaged improvements, including existing paving on or adjacent to the 
site that has been damaged as a result of construction work, to their original 
condition or repair as directed to the satisfaction of the Engineer, and authority 
having jurisdiction at no additional cost. 


 
B. Safety and Traffic Control: 


 
1. Notify and cooperate with local authorities and other organizations having 


jurisdiction when construction work will interfere with existing roads and traffic. 
2. Provide temporary barriers, signs, warning lights, flagmen, and other protections 


as required to assure the safety of persons and vehicles around the construction 
area and to organize the smooth flow of traffic. 


 
C. Weather Limitations: 


 
1. Do not place Portland cement porous pavement mixtures when the ambient 


temperature is 40 degrees Fahrenheit or lower or 80 degrees Fahrenheit or higher, 
unless otherwise permitted in writing by the Engineer. 


 
1.07 CONTRACTOR QUALIFICATIONS: 
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A. The use of an ACI Concrete Flatwork Certified Finisher is required.  Prior to award of the 


contract, the placing contractor shall furnish the Engineer a statement attesting to 
qualifications and experience and the following: 


 
1. A minimum of 2 completed Porous Concrete Paving projects with the following 


information: 
2. Addresses of the projects. 
3. Unit weight acceptance data. 
4. In-Situ pavement test results including void content and unit weight. 


 
B. Test Panels: 


 
1. Regardless of qualification, the Contractor shall place, joint and cure two test 


panels, each to be a minimum of 225 sq. ft. at the required project thickness to 
demonstrate to the Engineer’s satisfaction that in-place unit weights can be 
achieved and a satisfactory pavement can be installed at the site location. 


2. Test panels may be placed at any of the specified porous concrete paving 
locations.  Test panels shall be tested for thickness in accordance with ASTM C 
42; void structure in accordance with ASTM C 138; and for core unit weight in 
accordance with ASTM C 140, paragraph 6.3.  


3. Satisfactory performance of the test panels will be determined by: 
a. Compacted thickness no less than ¼” of specified thickness. 
b. Void Structure: 12% minimum; 21% maximum. 
c. Unit weight plus or minus 5 pcf of the design unit weight. 


4. If measured void structure falls below 15% or if measured thickness is greater 
than ¼” less than the specified thickness or measured weight falls less than 5 pcf 
below unit weight, the test panel shall be removed at the contractor’s expense and 
disposed of in an approved landfill. 


5. If the test panel meets the above mentioned requirements, it can be left in-place 
and included in the completed work. 


 
 
PART 2 - PRODUCTS 
 
2.01  CONCRETE MIX DESIGN: 
 


The Contractor shall furnish a proposed mix design with proportions of materials to the Engineer 
prior to commencement of work.  The data shall include rodded unit weights determined in 
accordance with ASTM C29 paragraph 11, rodded unit weight. 


 
2.02  MATERIALS: 
 


A. Locally available material having a record of satisfactory performance shall be used.  
Samples of the following materials shall be submitted for the Engineer’s approval: 


 
B. Choker Base Course and Stone Recharge Beds: 
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1. Coarse aggregates shall meet the size and grading requirements as defined in 
Standard Sizes of Coarse Aggregates, Table 4, AASHTO Specifications, Part I, 
13th


2. Coarse aggregate for Stone Recharge Bed shall be 1-1/2” to 2-1/2” uniformly 
graded crushed coarse aggregate, with a wash loss of no more than 0.05%, 
AASHTO   size number 2 per Table 4, AASHTO Specifications, Part I, 13


  Ed., 1982, or later, unless otherwise noted. 


th


3. The Choker Base Course shall be 3/8 inch to 3/4 inch, uniformly graded, crushed  
coarse aggregate that meets AASHTO size number 57 grading per Table 4, 
AASHTO Specifications, Part I, 13th Ed., 1982 (p. 47). 


 Ed., 
1982, or later. 


4. Filter fabric shall be Mirafi 180N, or approved equal. 
5. Imporous liner – shall be Permalon, PLY-X 150, or approved equal. 


 
C. Portland Cement Porous Concrete: 


 
1. Cement:  Portland Cement Type I or II conforming to ASTM C 150 or Portland 


Cement Type IP or IS conforming to ASTM C 595. 
2. Aggregate:  Use crushed gravel, stone or hydraulic cement concrete or 


combination there of meeting No 8 coarse aggregate (3/8 to No. 16) per ASTM C 
33 or No. 89 coarse aggregate (3/8 to No. 50) per ASTM D 448.  If other 
gradation of aggregate is to be used, submit data on proposed material to owner 
for approval. 


3. Admixtures:  The following admixtures shall be used: 
a. Type D Water Reducing/Retarding – ASTM C 494. 
b. A hydration stabilizer that also meets the requirements of ASTM C 494 


Type B Retarding or Type D Water Reducing/Retarding admixtures. This 
stabilizer suspends cement hydration by forming a protective barrier 
around the cementitious particles, which delays the particles from 
achieving initial set. 


c. 1-1/2-inch fibrillated fiber at 1.5 lbs. per cubic yard. 
4. Water:  Potable shall be used. 


a. Proportions: 
b. Aggregate and Cement Content:  the volume of aggregate, cement, water, 


and admixure per cu. yd. shall be equal to 27 cu.ft. when calculated as a 
function of the unit weight determined in accordance with ASTM C 29 
rodding procedure.  Fine aggregate, if used, should not exceed 3 cu. ft. and 
shall be included in the total aggregate volume. 


c. Admixtures:  Shall be used in accordance with the manufacturer’s 
instructions and recommendations. 


d. Mix Water:  Mix water shall be such that the cement paste displays a wet 
metallic sheen without causing the paste to flow from the aggregate.  (Mix 
water yielding a cement paste with a dull-dry appearance has insufficient 
water for hydration). 


 
C. Water to cement ratios can range from 0.27 to 0.35. 


 
1. Insufficient water results in inconsistency in the mix and poor bond strength. 
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2. High water content results in the paste sealing the void system primarily at the 
bottom and poor surface bond. 


 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION: 
 


A. Construction Requirements: 
 


The Engineer shall be notified at least 48 hours prior to all recharge bed and porous paving 
work, including sub-grade preparation.  The Contractor shall hold a preconstruction 
meeting with the Engineer, the drainage design Consultant, materials testing laboratory and 
the pavement design Consultant a minimum of one week prior to the initiation of porous 
paving work, including sub-grade preparation. 


 
B. Sub-grade preparation: 


 
1. Existing sub-grade under bed areas shall NOT


2. Where erosion of sub-grade has caused accumulation of fine materials and/or 
surface ponding, this material shall be removed with light equipment and the 
underlying soils scarified to a minimum depth of 6 inches with a York rake or 
equivalent and light tractor. 


 be compacted or subject to 
excessive construction equipment traffic prior to filter fabric and stone bed 
placement. 


3. Bring sub-grade of stone recharge bed to line, grade, and elevations indicated.  
Fill and lightly regrade any areas damaged by erosion, ponding, or traffic 
compaction before the placing of stone.  


 
C. Recharge Bed Installation: 


 
1. Upon completion of sub-grade work, the Engineer shall be notified and shall 


inspect at his discretion before proceeding with recharge bed installation. 
2. Filter fabric, pipe, and recharge bed aggregate shall be placed immediately after 


approval of sub-grade preparation.  Any accumulation of debris or sediment 
which has taken place after approval of sub-grade shall be removed prior to 
installation of filter fabric at no extra cost to the Engineer.  


3. Place filter fabric in accordance with manufacturer's standards and 
recommendations.  Adjacent strips of filter fabric shall overlap a minimum of 
sixteen inches (16").  Secure fabric at least two feet (2') outside of bed and take 
steps necessary to prevent any runoff or sediment from entering the storage bed.  
Place imporous liner over geo-textile extending 6’ beyond toe of slope face at 
building face, secure as recommended by manufacturer. 


4. Install coarse aggregate in 8-inch maximum lifts.  Lightly compact each layer 
with equipment, keeping equipment movement over storage bed sub-grades to a 
minimum.  Install aggregate to grades indicated on the drawings.  
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5. Install 1" thick choker base course size No. 57 (AASHTO) aggregate evenly over 
surface of stone bed, sufficient to allow placement of pavement, and notify 
Engineer for approval. 


6. Following placement of bed aggregate, the filter fabric shall be folded back along 
all bed edges to protect from sediment washout along bed edges.  A minimum of a 
two foot edge strip shall be used to protect beds from adjacent bare soil.  This 
edge strip shall remain in place until all bare soils contiguous to beds are 
stabilized and vegetated.  In addition, hay bales shall be placed at the toe of slopes 
that may be adjacent to beds to further prevent sediment from washing into beds 
during site development.  As the site is fully stabilized, excess filter fabric along 
bed edges can be cut back to gravel edge. 


 
D. Portland Cement Porous Pavement Concrete Mixing, Hauling and Placing: 


 
1. Mix Time:  Truck mixers shall be operated at the speed designated as mixing 


speed by the manufacturer for 75 to 100 revolutions of the drum. 
2. Transportation:  The Portland Cement aggregate mixture may be transported or 


mixed on site and should be used within one (1) hour of the introduction of mix 
water, unless otherwise approved by the Engineer.  This time can be increased to 
90 minutes when utilizing the hydration stabilizer specified in paragraph 
2.02.C.3.b. as long as the temperature of the concrete does not exceed 90 degrees 
Fahrenheit.  Under no circumstance will retempering of concrete be allowed after 
any water adjustments have been made to delivered concrete at jobsite.  Trucks 
used to transport porous concrete shall have no more than 3 consecutive loads of 
material without hauling conventional concrete or rinsing. 


3. Prior to placing concrete, the sub-base shall be moistened and in a wet condition. 
4. Discharge:  Each mixer truck will be inspected for appearance of concrete 


uniformity according to paragraph 2.02.C.4.d.  Water may be added to obtain the 
required mix consistency.  Any water adjustments made at the jobsite shall be 
made by QC representatives of the concrete supplier.  A minimum of 20 
revolutions at the manufacturer’s designated mixing speed shall be required 
following any addition of water to the mix.  Discharge shall be a continuous 
operation and shall be completed as quickly as possible.  Concrete shall be 
deposited as close to its final position as practicable and such that fresh concrete 
enters the mass of previously placed concrete.  The practice of discharging onto 
sub-grade and pulling or shoveling to final placement is not allowed.  


5. Placing and Finishing Equipment:  Unless otherwise approved by the Engineer in 
writing, the Contractor shall provide mechanical equipment of either slipform or 
form riding with a following compactive unit that will provide a minimum of 10 
psi vertical force.  The porous concrete pavement will be placed to the required 
cross section and shall not deviate more than +/- 3/8 inch in 10 feet from profile 
grade.  If placing equipment does not provide the minimum specified vertical 
force, a full width roller or other full width compaction device that provides 
sufficient compactive effort shall be used immediately following the strike-off 
operation.  After mechanical or other approved strike-off and compaction 
operation, no other finishing operation will be allowed.  If vibration, internal or 
surface applied, is used, it shall be shut off immediately when forward progress is 
halted for any reason.  The Contractor will be restricted to pavement placement 
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widths of a maximum of fifteen (15’) feet unless the Contractor can demonstrate 
competence to provide pavement placement widths greater than the maximum 
specified to the satisfaction of the Engineer. 


6. Curing:  Curing procedures shall begin within 20 minutes after the final 
placement operations.  The pavement surface shall be covered with a minimum 
six (6) mil thick polyethylene sheet or other approved covering material.  Prior to 
covering, a fog or light mist shall be sprayed with a pump sprayer above the 
surface when required due to ambient conditions (high temperature, high wind, 
and low humidity).  The cover shall overlap all exposed edges and shall be 
secured (without using dirt or stone) to prevent dislocation due to winds or 
adjacent traffic conditions. 
Cure Time:  Portland Cement Type I, II, – 7 days minimum.No truck traffic shall 
be allowed for 10 days (no passenger car/light trucks for 7 days). 


7. Jointing:  Control (contraction) joints shall be installed at intervals of a maximum 
of 15 feet, or as indicated by landscape architect plans.  They shall be installed at 
a depth of the 1/ 4 the thickness of the pavement.  These joints can be installed in 
the plastic concrete or saw cut.  If saw cut, the procedure should begin as soon as 
the pavement has hardened sufficiently to prevent raveling and uncontrolled 
cracking (normally after curing).  Transverse constructions joints shall be 
installed whenever placing is suspended a sufficient length of time that concrete 
may begin to harden.  In order to assure aggregate bond at construction joints, a 
bonding agent suitable for bonding fresh concrete shall be brushed, rolled, or 
sprayed on the existing pavement surface edge.  Isolation (expansion) joints will 
not be used except when pavement is abutting slabs or other adjoining structures. 


 
E. Portland Cement Porous Pavement Concrete Testing, Inspection, and Acceptance: 


 
1. Laboratory Testing:  Testing will be conducted by the Materials Laboratory.  


Materials Laboratory shall complete testing within 2-weeks from receiving of 
cores. 


2. Testing and Acceptance: 
a. A minimum of one test for each day’s placement of porous concrete in 


accordance with ASTM C 172 and ASTM C 29 to verify unit weight shall 
be conducted.  Delivered unit weights are to be determined in accordance 
with ASTM C 29 using a 0.25 cubic foot cylindrical metal measure.  The 
measure is to be filled and compacted in accordance with ASTM C 29 
paragraph 11, rodding procedure.  The unit weight of the delivered 
concrete shall be +/- 5 pcf of the design unit weight.  Infiltration rate shall 
be +/- 15% of accepted core sample. 


b. The paving contractor shall provide three cores taken from each panel in 
accordance with ASTM 42 at a minimum of seven (7) days after 
placement of the porous concrete.  The Engineer shall specify the location 
of the cores, which shall include any areas of the finished surface not 
appearing porous.  If specified by the Engineer, core samples will be 
tested for infiltration rate.  The cores shall be measured for thickness, void 
structure, and unit weight.  Untrimmed, hardened core samples shall be 
used to determine placement thickness.  The average of all production 
cores shall not be less than the specified thickness with no individual core 
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being more than ½ inch less than the specified thickness.  After thickness 
determination, the cores shall be trimmed and measured for unit weight 
per ASTM C 642-97.  Ranges of satisfactory unit weight values are +/- 5 
pcf of the design unit weight. 


c. After a minimum of 7 days following each placement, three cores shall be 
taken in accordance with ASTM C 42.  The cores shall be measured for 
thickness and unit weight determined as described above for test panels.  
Core holes shall be filled with concrete meeting the porous mix design per 
ASTM C 642-97 


 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 


PART 1 - GENERAL 


1.1 SUMMARY: 


A. Section includes: 
1. Deconstruction and removal of [selected portions of] [entire] building or structure for 


salvage. 
2. Deconstruction and removal of [selected] site elements for salvage.  
3. Demolition and removal of selected portions of building or structure for disposal. 
4. Salvaging items for reuse by the Owner. 


B. Related Sections: 
1. Division 01 Section "Construction Waste Management and Disposal" for disposal of 


demolished materials. 


1.2 DEFINITIONS: 


A. Full Deconstruction:  Removal by disassembly of a building in the reverse order in which it 
was constructed. 


B. Selective Deconstruction:  Disassembly and removal of selected portions of building or 
structure. 


C. Salvage:  Removal of disassembled building materials for the purpose of reuse or recycling. 


D. Demolish:  Remove and legally dispose of off-site. 


1.3 MATERIALS OWNERSHIP: 


A. Unless otherwise indicated, deconstruction waste becomes property of the Contractor. 


1.4 SUBMITTALS: 


A. Qualification Data:  For deconstruction firm. 


B. Schedule of Deconstruction Activities:  Indicate the following: 
1. Detailed sequence of deconstruction and removal work, with starting and ending dates for 


each activity.   
2. Interruption of utility services.  Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of elevator and stairs. 
5. Locations of proposed dust- and noise-control temporary partitions and means of egress. 
6. Means of protection for items to remain and items in path of material removal from 


building. 


C. Inventory:  After deconstruction is complete, submit a list of items that have been salvaged, 
recycled and disposed of and documentation (receipts/scale tickets/waybills) showing the 
quantities. 
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D. Deconstruction Photographic Documentation:  Document general condition of materials to be 
salvaged prior to removal.   


E. Submit deconstruction plan prior to start of work. 


1.5 QUALITY ASSURANCE: 


A. Deconstruction Firm Qualifications:  Company(ies) experienced and specializing in 
performing the Work of this Section with documented experience in similar types of 
deconstruction work.   


B. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having 
jurisdiction. 
1. Comply with noise and dust regulations of authorities having jurisdiction. 


C. Pre-Deconstruction Conference:  Conduct conference at Project site.  Review methods and 
procedures related to deconstruction including, but not limited to, the following: 
1. Inspect and discuss condition of building to be deconstructed. 
2. Review structural load limitations of existing structure. 
3. Review and finalize deconstruction schedule and verify availability of materials, 


personnel, equipment, and facilities needed to make progress and avoid delays. 
4. Review requirements of work performed by other trades that rely on substrates exposed by 


deconstruction operations. 
5. Review areas where existing construction is to remain and requires protection. 
6. Review method for removing materials from the site. 
7. Review staging area for materials on the site. 


1.6 PROJECT CONDITIONS: 


A. Hazardous Materials:  It is unknown whether hazardous materials will be encountered in the 
Work. 
1. If materials suspected of containing hazardous materials are encountered, do not disturb; 


immediately notify the Consultant and the Owner.  The Owner will remove hazardous 
materials under a separate contract. 


B. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 
against damage during deconstruction operations. 
1. Maintain fire-protection facilities in service during deconstruction operations. 


1.7 DECONSTRUCTION PLAN: 


A. Material Identification:  Indicate anticipated types and quantities of materials to be salvaged, 
recycled, and disposed of.  Indicate quantities by weight or volume, but use same units of 
measure throughout.  


B. Procedure: Describe deconstruction methodology, sequencing, and materials handling and 
removal procedures.  Include the anticipated final destination of each material. 
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PART 2 - PRODUCTS (Not Used) 


PART 3 - EXECUTION 


3.1 EXAMINATION: 


A. Verify that utilities have been disconnected and capped. 


B. Survey existing conditions and correlate with requirements indicated to determine extent of 
deconstruction required. 


C. Inventory and record the condition of items to be removed and salvaged. 


D. Engage a professional engineer to survey condition of building to determine whether removing 
any element might result in structural deficiency or unplanned collapse of any portion of 
structure or adjacent structures during deconstruction operations. 


E. Survey of Existing Conditions:  Record existing conditions by use of preconstruction 
photographs or videotapes.  


F. Perform surveys as the Work progresses to detect hazards resulting from deconstruction 
activities. 


3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS: 


A. Existing Services/Systems:  Maintain services/systems indicated to remain and protect them 
against damage during deconstruction operations. <omit for complete building removal> 


B. Service/System Requirements:  Locate, identify, disconnect, and seal or cap off indicated 
utility services and mechanical/electrical systems.  


3.3 PREPARATION: 


A. Site Access and Temporary Controls:  Conduct deconstruction operations to ensure minimum 
interference with roads, streets, walks, walkways, and other adjacent occupied and used 
facilities. 


B. Temporary Facilities:  Provide temporary barricades and other protection required to prevent 
injury to workers and damage to salvageable materials. 
1. Provide protection to ensure safe passage of workers around deconstruction area.  
2. Provide weather protection for all salvage materials (and items to remain) before, during 


and after deconstruction.  


C. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as 
required [to preserve stability and prevent movement, settlement, or collapse of construction 
and finishes to remain] <omit for complete building removal>, [and/or to prevent 
unexpected or uncontrolled movement or collapse of construction being deconstructed]. 
1. Strengthen or add new supports when required during progress of deconstruction. 


3.4 DECONSTRUCTION: 


A. General:  Deconstruct and remove existing construction in accordance with the materials 
identified for removal in the deconstruction plan.  Use methods required to complete the Work 
within limitations of governing regulations and as follows: 
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1. Proceed with deconstruction systematically, from higher to lower level.  Complete 
deconstruction operations above each floor or tier before disturbing supporting members 
on the next lower level. 


2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 
cutting methods least likely to damage construction to remain or adjoining construction.  
Use hand tools or small power tools designed for sawing, prying or grinding, not 
hammering and chopping, to minimize disturbance of adjacent surfaces.  Temporarily 
cover openings to remain <omit for complete building removal>.  


3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 
existing finished surfaces. 


4. Do not use cutting torches until work area is cleared of flammable materials.  At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
space before starting flame-cutting operations.  Maintain portable fire-suppression devices 
during flame-cutting operations. 


5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 


promptly dispose of off-site in accordance with all federal, state and local regulations. 
7. Remove structural framing members in such a way as to maintain their highest value. 
8. Locate deconstruction equipment and remove debris and materials so as not to impose 


excessive loads on supporting walls, floors, or framing. 
9. Dispose of demolished items and materials promptly. 


B. Salvaged Items: 
1. Sort and organize salvaged materials as they are removed from the structure. 
2. Pack, crate or band materials to keep them contained and organized. 
3. Store items in a secure and weather protected area until removed from the site or 


transferred to Owner. 
4. Transport items to Owner's long-term storage area [on-site] [off-site] [designated by 


Owner] [indicated on Drawings] <if Owner is to maintain ownership of salvaged 
materials>.   


5. Protect items from damage during transport and storage <if Owner is to maintain 
ownership of salvaged materials>. 


C. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 
during deconstruction activities.  When permitted by Architect, items may be removed to a 
suitable, protected storage location during deconstruction and cleaned and reinstalled in their 
original locations after deconstruction operations are complete.  <omit for complete building 
removal> 


3.5 DISPOSAL OF DEMOLISHED MATERIALS: 


A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, 
or otherwise indicated to remain the Owner's property, remove demolished materials from 
Project site and legally dispose of them. 
1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 


and areas. 
3. Remove debris from elevated portions of building by chute, hoist, or other device that will 


convey debris to grade level in a controlled descent. 
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4. Comply with requirements specified in Division 01 Section "Waste Management and 
Disposal." 


B. Burning:  Do not burn demolished materials. 


3.6 CLEANING: 


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


3.7 SALVAGED MATERIALS FOR REUSE BY OWNER SCHEDULE: 


A. Existing Items to Be Removed and Salvaged:  <Insert description of items to be removed and 
salvaged for reuse by Owner.> 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 GENERAL CONDITIONS: 
 


A. As specified in Section 00 72 00 
 
1.02 RELATED SECTIONS: 
 


Section 03 21 13 - Shotcrete Concrete Reinforcement 
 
1.03 SCOPE OF WORK: 
 


A. This work includes the furnishing of all labor, materials, and equipment necessary 
for the proper and complete fabrication and installation for Shotcrete (hereafter 
called “Gunite”) Concrete indicated or specified herein.  The following areas of work 
are specified in this scope:  


 
1. List 


 
B. Gunite Quality Standard:  Special attention to the Gunite rockwork quality.  This 


project rockwork shall match in color, texture and contour, the adjacent work.  
Where rock work is below water level at display conditions, special attention to 
penetration and durability is required.  The level of artistic detail (topology and 
seams, cracks and protrusions/depressions) may be less complex than that showing 
above water.  


 
C. The Contractor shall provide a sketch of the Gunite reinforced concrete structural 


lattice work showing material and placement sufficient to prevent the temperature 
and shrinkage crack incidence as it relates to this exhibit and this ambient 
temperature regime within 5 days after award of bid.  This sketch will be reviewed, 
approved and or amended to the satisfaction of the Engineer.  


 
1.04 DEFINITION: 
 


A. The Exhibit Gunite Contractor may only use application processes defined below.  
 


1. Wet Mix Process shall consist of premixed fine aggregate, cement, and water 
pneumatically applied by suitable mechanism.  Mix percentages shall be 
adjusted to reflect workability and provide for structural standards.  See 1.07.  


 
1.05 ENGINEER'S DIRECTION: 
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A. It is intended that the finished products of Work in this Section simulate natural 
formations and replicate the treatment of the adjacent exhibits in color, texture and 
formation.  Reference the adjacent Gunite rock work, construction photos, the 
Engineer's directions and aesthetic intentions as specified herein. 


 
B. To achieve these simulations the Gunite Contractor will coordinate and cooperate 


fully with the Engineer. 
 


C. All Work in this Section will be performed under the direction of the Engineer. 
 


D. The Engineer explicitly reserves the right to continuously monitor the work for 
aesthetic quality and to assume control of the work through direction of the Gunite 
Contractor's Job Superintendent until specified effects are achieved. 


 
E. A MANDATORY pre-construction meeting will be scheduled to discuss the 


Engineer’s intent for the rockwork appearance and finish and to outline the scope 
and schedule for this project. 


 
1.06 PHOTOGRAPHS: 
 


A. Color photographs displaying color, form and texture to be replicated will be 
provided to the Contractor by the Engineer.  These Photographs shall form the basis 
for Gunite work. See attached.  


 
B. Photo Examples of actual rockwork features provided by the Engineer illustrate the 


form and texturing of Gunite simulated basalt rock heavily encrusted with saltwater 
invertebrates included in the pool and habitat for this project.  The Photographs are a 
part of the Exhibit Construction Documents. Shapes, forms, colors and textures 
shown in the Photographs take precedence over references made to these items in the 
Exhibit Construction Drawings and models.   


 
1.07 STANDARDS: 
 


A. Comply with the provisions of the following codes, specifications and standards.  
However, in case of conflict these Exhibit Specifications and Construction Drawings 
shall take precedence. 


 
1. ASTM-618-73 - "Standard Specification for Fly Ash..." 
2. ACI 318 - "Building Code Requirements for Reinforced Concrete" 
3. ACI 347 - "Recommended Practice for Concrete Formwork" 
4. ACI 506 - "Recommended Practice for Shotcreting" 
5. ACI 614 - "Recommended Practice for Measuring, Mixing and Placing 


Concrete". 
 
1.08 PROTECTION OF PROPERTY: 
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A. In addition to normal precautions for the protection of the public, workers and 
property, take special precautions to prevent contamination of soil with cement, 
paint, dye and other chemical materials. 


 
B. Limit the area for working and storing chemical materials to areas within ten (10) 


horizontal feet of Gunite structures and other areas specifically approved by the 
Engineer. 


 
C. Control runoff from mixing and placing operations.  Channel runoff directly to an 


approved drainage system, or pond in an on-site location approved by the Engineer. 
 


D. Dispose of waste material, rebound and cement and chemical containers off-site 
except as specifically allowed by these Specifications. 


 
E. Cleanup is required, with tracking, splatter, and overspray and debris accumulation 


unacceptable.  The Contractor must clean up ”as you go”, with at minimum a twice 
daily effort to render the work and staging space, the path between them and all 
equipment and materials stored neatly and all surfaces spotless.  If additional staff 
act as laborers cleaning constantly to meet these very high standards are required, it 
is the Contractor’s responsibility to provide them and include that cost as well as all 
additional cost for equipment and disposal in the bid.  


 
1.09 SUBMITTALS: 
 


A. General:  Two (2) working days prior to beginning work, submit description of 
planning, equipment and methods for Engineer’s approval, including the following: 


 
1. Source for materials. 
2. Proposed mix proportions. 
3. Furnish representative samples of materials for materials testing, mix 


proportion testing, and preparation of pre-construction sample and test 
panels. 


 
B. Samples: 


 
1. The Gunite Contractor shall submit two (2) working days prior to beginning 


work 4' x 4' sample panels of the different textural treatments as listed below 
to the Engineer for approval. 
a. No Gunite shaping or texturing shall begin prior to Engineer’s 


approval of sample panels. 
2. Sample panels shall represent the finished surfaces, texturing, coloring, 


etching, etc. 
3. Panel shall not be removed until the completion of work. 
4. Rejected sample panels shall be re-submitted for approval at no additional 


cost to the Owner. 
 
1.10 QUALITY ASSURANCE: 
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A. General:  To be awarded this project, the Bidder shall satisfy the following 


qualification requirements and submit documentation indicating compliance with the 
requirements within three days of the Engineer’ request: 


 
1. The Bidder shall have been in business for a minimum of five (5) years 


constructing projects which include Gunite rockwork.  In addition, the Bidder 
shall have a minimum of five (5) years of experience in managing, 
administering, scheduling, and coordinating projects of a scale and 
complexity similar to this Project, OR; 


2. The Job Superintendent who will be assigned to this Project shall have a 
minimum of five (5) years of experience performing and/or supervising 
Gunite rockwork projects.  In addition, the Job Superintendent shall have a 
minimum of  five (5) years of experience in managing, administering, 
scheduling, and coordinating projects of a scale and complexity similar to 
this project. 


 
B. Information shall be submitted to satisfy the requirements of paragraph 1 and 2 


above shall include: 
 


Bidder Information: 
A list of projects performed by the Bidder demonstrating that the Bidder meets the 
five (5) years of experience requirement for both the Gunite rock work and 
managing, administering, scheduling, and coordinating such projects of a scale and 
complexity similar to this Project.  For each project listed, include the name of the 
owner, the telephone number and name of the Engineer who can verify the work 
performed by the Bidder, and a brief technical summary of the work including any 
pertinent details which are similar to this project, OR; 


 
Superintendent Information: 
A copy of the resume of the job superintendent who will be assigned to this Project, 
demonstrating that the superintendent has the required five (5) years of experience 
performing and/or supervising Gunite rock work and five (5) years of experience in 
managing, administering, scheduling, and coordinating projects of a scale and 
complexity similar to this Project, and a list of projects that the job superintendent 
performed and/or supervised.  For each project listed, include the telephone number 
and name of the owner, the name of the owner’s representative who can verify the 
work performed by the job superintendent, and a brief technical summary of the 
work including any pertinent details which are similar to this Project. 


 
C. The information described above shall be delivered and or sent to the following 


person: 
 


Seattle Parks & Recreation 
Park Engineer – Engineering & Design Services 
800 Maynard Avenue South – 3rd Floor 
Seattle, WA 98134 
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Ph. (206) 233-7920; Fax #: (206) 233-3949 
 


D. Responsibility for Testing:  Routing testing services will be performed by a testing 
agency designated by the Engineer.  These testing services will be performed at the 
expense of the Engineer. 


 
E. The designated testing agency will: 


 
1. Test the proposed materials, for compliance with Specifications. 
2. Review and check proposed mix proportions. 
3. Test pre-construction test specimens. 
4. Secure production samples of materials at plants or stockpiles during 


construction and test for compliance with Specifications. 
5. Test strength of the Gunite as work progresses. 


 
F. Construction Testing:  The designated testing agency will test the strength of the 


Gunite by one or more of the methods given in Paragraphs 1 and 2. 
 


1. Cut cores from the structure and test in accordance with ASTM C42.  A set 
of three cores shall be taken not less than once each shift or less than once for 
each 50 cu. yd. of Gunite placed through the nozzle.  Cores shall be soaked in 
water for a minimum of 40 hrs. before testing. 


2. Make one test panel with minimum dimensions of 18 x 18 x 3 in., gunned in 
the same position as the work represented, for every 50 cu. yd. of Gunite 
placed, but at least one panel per shift.  Panels shall be gunned during the 
course of the work by the Contractor's regular nozzle man.  Field cure panels 
in the same manner as the work, except that the test specimens shall be 
soaked in water for a minimum of 40 hours prior to testing.  The designated 
testing agency will cut three 3-in. diameter cores or 3-in. cubes from each 
panel for testing. 


3. When the length of a core is less than twice the diameter, apply the correction 
factors given in ASTM C42 to obtain the compressive strength of individual 
cores.  The average compressive strength of three cores taken from the 
structure or test panel, representing a shift or 50 cu. yd. of Gunite, must equal 
or exceed 0.85 x specified strength with no individual core less than 0.75 x 
specified strength.  The average of three cubes taken from a panel 
representing a shift or 50 cu. yd. of Gunite must equal or exceed specified 
strength with no individual cube less than 0.88 x specified strength. 


4. Final acceptance of the Gunite will be based on results obtained from cores or 
sawed cubes.  Use of data obtained from impact hammers, ultrasonic 
equipment, or other nondestructive testing devices will not be permitted for 
final acceptance of the Gunite.  However, these data may be useful for 
determining uniformity of the Gunite. 


 
1.11 WARRANTY: 
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A. Warranty work listed in this Section for a period of one (1) year from the date of 
Physical Completion. 


 
B. Provide two (2) copies of the written Statement of Warranty, satisfactory to the 


Engineer prior to Physical Completion. 
 
1.12 RODUCT DELIVERY AND STORAGE: 
 


A. Take special care to avoid contamination of soils with spilled or discarded cement 
materials or other chemicals. 


 
B. Properly deliver and handle materials to prevent contamination, segregation, or 


damage to materials. 
 


C. Store cement in weather-tight enclosures to protect against dampness and 
contamination. 


 
D. Prevent segregation and contamination of aggregates by proper arrangement and use 


of stockpiles. 
 


E. Store admixtures properly to prevent contamination, evaporation, freezing, or other 
damage. 


 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS, GENERALS: 
 


A. Asbestos Prohibition:  No asbestos containing materials or equipment shall be used 
under this section.  The Gunite Contractor shall insure that all materials and 
equipment incorporated in the project are asbestos-free. 


 
2.02 EINFORCING MATERIALS: 
 


A. Plastic Reinforcing Mesh:  Expanded, polypropylene, plastic, bi-oriented netting, 3/4" 
x 1" mesh size, Tenax Cintoflex "M", as manufactured by Tenax Corp., Ph. (301) 
725-5910, or approved equal. 


 
B. Backer Mesh (for regulating Gunite thickness):  Polypropylene, medium warp, 


medium fill, plain weave, "Leno" mesh as supplied by Great Western Bag Company, 
Phone (800) 331-2445), or approved equal. 


 
C. Supporters for Reinforcement:  Provide supports for reinforcement including 


bolsters, chairs, spacers and other devices for spacing supporting, and fastening 
reinforcing bars.  All supporters located under water within the tanks shall be 
fabricated from fiberglass reinforced plastics, no metallic or steel supporters are 
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allowed within the tank.  All supporters located within the Gunite rockwork one foot 
above the high water level may be metallic, but must be epoxy coated.  


 
2.03 ONCRETE MATERIALS: 
 


A. Portland Cement:  ASTM C 150, Type II.  Use only one brand of cement throughout 
the project. 


 
2.04 AGGREGATES: 
 


A. General: 
 


1. Use normal weight aggregates conforming to ASTM C33 and as herein 
specified. 


2. Aggregates shall be manufactured from natural rock or stone, washed gravel, 
either natural or crushed, clean, and free of deleterious substances and 
materials. 


 
B. Structural Substrate:  Mineral aggregate conforming to the following: 


Sieve Size Percent passing 
3/4 in. 100 
1/2 in. 80-95 
3/8 in. 70-90 
No. 4 50-70 
No. 8 35-55 
No. 16 20-40 
No. 30 10-30 
No. 50 5-17 
No. 100 2-10 


 
C. Texture Coat:  Mineral aggregate conforming to the following: 


Sieve Size Percent passing  
3/4 in   100 
1/2 in. 100 
3/8 in. 100 
No. 4 95-100 
No. 8 80-100 
No. 16 50-85 
No. 30 25-60 
No. 50 10-30 
No. 100 2-10 


 
2.05 WATER: 
 


A. Use fresh, clean, and potable mixing water free from oil, acid, organic matter or 
other deleterious substances. 
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2.06 ADMIXTURES: 
 


A. Use accepted admixtures meeting the requirements listed below.  Dissolve soluble 
admixtures in water before introduction into the overall mixture, except as otherwise 
accepted.  Agitate liquid admixtures which settle. 


 
B. Air-entraining admixtures conforming to ASTM C 260. 


 
C. Calcium chloride conforming to ASTM D 98, in pre-dissolved flake or pellet form.  


Use only upon written authorization of the Engineer. 
 


D. Fly ash and pozzolanic material conforming to ASTM C 618. 
 


E. Color Additives:  Pure Mineral Oxides, Frank B. Davis Company, Williams Co., 
L.M. Scofield., or approved equal. 


 
2.07 MOISTURE RETAINING COVER: 
 


A. Burlap:  Cloth made from jute and weighing approximately 9 oz. per sq. yd.  Used 
for moist curing and conforming to AASHTO M 182. 


 
B. Membrane Forming Curing Compound:  ASTM C 309 


 
2.08 PROPORTIONING CONCRETE: 
 


A. Submit for acceptance proportioning and test data from prior experience if available.  
If data from prior experience are not available or accepted, make and have tested 
specimens from three or more different mix proportions in accordance with 1.11 
Quality Assurance.  Submit recommended mix proportions and test results for 
acceptance. 


 
B. Gunite shall have a compressive strength at twenty eight (28) days of fc' = 4000 psi.  


Proportions shall be selected on the basis of compressive strength tests of specimens 
continuously moist cured until testing at twenty eight (28) days.  These specimens 
shall be cut from the Gunite test panels not earlier than 5 days after Gunite 
application.  For mix acceptance purposes, average core strengths shall be at least 
equal to fc' for cores with L/D of 2.0.  For cores with L/D between 1.0 and 2.0, use 
the correction factors given in ASTM C 42.  For cube specimens, average strength 
shall be at least equal to fc'/0.85. 


 
2.09 PVC POLYVINYL CHLORINE PROTECTION SHEET 
 


A. Extruded PVC sheet, dark grey color with 1.3 FT-lbs./in. impact strength, 113 R 
Rockwell hardness and 1.45 g/cm3 density for protecting acrylic tank surfaces from 
Gunite rockwork and backforming (thickness 1/16” or thicker). 
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PART 3 - EXECUTION 
 
3.01 GENERAL: 
 


A. Gunite shall be placed in two separate applications. 
 


1. Structural Substrate:  The first application shall be a structural substrate, 
capable of maintaining the intended shape and supporting live and dead loads 
as specified or required by codes. 


 
2. Texture coat:  The second application shall produce the intended color and 


texture, and shall be placed only after bonding agent has been applied.  
Surface conditions must comply with specification requirements, where 
applicable. 


 
3.02 PREPARATION OF SURFACES FOR STRUCTURAL SUBSTRATE: 
 


A. Concrete Masonry Units:  Concrete Masonry Units (CMU) for structural substrate 
shall be laid-up and trimmed to line and grade before placing Gunite.  Dampen 
surfaces to receive Gunite.  All CMU shall be solidly grouted. 


 
3.03 FORMING GUNITE STRUCTURES: 
 


A. General Backforming:  No extra will be paid for Gunite backforming which is 
required because of misunderstandings of existing understructure that is integrated 
into the building structure. The Contractor is responsible for familiarizing 
himself/herself with the existing habitats and the integral structure furnished for 
Gunite backforming by pre-bid field visits and reviewing the Exhibit Construction 
Documents.  Backforming cost shall be included in the Contract Price. 


 
3.04 PROVISIONS FOR OTHER TRADES: 
 


A. General: 
 


1. Provide openings in Gunite formwork to accommodate work of other trades.  
Determine size and location of openings, vents, weep-holes, recesses, and 
chases from trades providing such items. 


2. All non-sleeved piping shall be set by the appropriate contractor. 
3. Sleeves shall be provided by the appropriate contractor and installed by the 


Contractor. 
4. Accurately place and securely support items built into forms. 


 
3.05 STEEL REINFORCEMENT:   
 


A. Alternate Reinforcing Sizing:  All Gunite structural steel reinforcement is shown on 
the Construction Drawings and supplemented in these Specifications.  The Gunite 
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Sub-Contractor may, at his/her option, develop alternate reinforcement sizing and 
placement to facilitate his/her work provided; 


 
1. Obtain written approval of the Engineer. 
2. All structural calculations for alternate reinforcement are fully and clearly 


documented by a registered Structural Engineer, licensed in Washington. 
3. Obtain required permits and approvals for such alternate sizing and 


placement, in a timely manner, without delaying the progress of the work, 
and at no additional expense to the Engineer. 


 
B. General: 


 
1. Clean reinforcement of all loose rust, mill scale, earth, ice, and other 


materials, which reduce or destroy bond with concrete. 
2. Accurately position, support and secure reinforcement against displacement 


by construction or concrete placement operations.  Locate and support 
reinforcing by metal chairs, runners, bolsters, spacers and hangers, as 
required. 


3. Notify the Engineer upon completion of reinforcing and prior to placing 
Gunite. 


 
C. Minimum Standards:  The following minimum steel placement standards are 


supplemental to steel reinforcement schedules and notes on the Drawings. 
 


1. Place # 3 bar as a key rod at intersections of plane surfaces. 
2. Tack wire bars where they contact or cross each other.  The bars must form a 


very rigid framework which workers can climb on in fastening other 
materials to the reinforcing. 


3. Lap bars thirty (30) diameters at splices.  However, a lap of four (4) inches 
will be allowed if one continuous fillet weld of three (3) inches in length is 
used to join bars at the splice. 


4. Place and bend bars around circle and curves, openings, corners and angles to 
conform to the model.  Bends are to be permanently shaped, not sprung into 
place.  Follow the outline of the rock formations to eliminate excess non-
reinforced Gunite outcroppings. 


5. The tie bars and tie anchors which are exposed to air and which DO NOT 
come in contact with any backfill material shall be given a protective 
covering of asphalt coating or Rustoleum, or approved equal. 


6. Tie bars and tie anchors which come in contact with backfill material shall be 
encased with a coating of Gunite.  Steel shall be covered by a minimum of 1” 
of Gunite. 


7. Use additional #3 bars diagonally across corners of openings and wherever 
Gunite formations act as beams.  Place additional #3 bars at points of 
maximum stress, i.e. one in top and one in bottom extending 12” into 
supports. 


8. Place mesh on steel reinforcing on side opposite the backup material and wire 
securely to the reinforcing bars at not less than twenty (20) inch intervals in 
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both directions.  Overlap the mesh a minimum two (2) inches at adjacent 
ends. 


9. Reinforcing bars placed over backer mesh shall be supported by slab bar 
bolsters, high chairs, etc.  Spacing shall be No. 3 at 10” O.C..  Place pieces of 
truss loop below bar supports. 


10. Place welded wire reinforcing mesh uniformly 1-1/2 to 2” from the bottom of 
Gunite slabs. 


 
3.06 BATCHING AND MIXING CONCRETE: 
 


A. Mixing Proportions:  Control by weight batching, or by volume batching meeting the 
requirements of ASTM C 685. 


 
B. Batching and Mixing Equipment:  Use batching and mixing equipment capable of 


proportioning and mixing ingredients (except water in the case of dry-mix 
equipment) at a rate that will provide adequate production and with an accuracy that 
will insure uniformity of batches.  Weighing equipment shall be capable of batching 
with the accuracy specified in ASTM C94.  Volumetric equipment shall be capable 
of batching with the accuracy specified in ASTM C685. 


 
C. Ready Mixed Concrete:  Ready-mixed concrete shall comply with ASTM C94, 


except that it may be delivered to the Gunite equipment in the dry state if that 
equipment is capable of adding the water and mixing it satisfactorily with the dry 
ingredients, or with ASTM C 685, in which case the ingredients are delivered dry 
and proportioned and mixed at the site. 


 
3.07 PLACING GUNITE: 
 


A. General:  Place Gunite using suitable delivery equipment and procedures that will 
result in Gunite in place meeting the requirements of this Specification. 


 
B. Placement techniques: 


 
1. Control thickness, method of support, air pressure, and/or water content of 


Gunite to preclude sagging or sloughing off.  Discontinue Guniting or 
provide suitable means to screen the nozzle stream if wind or air currents 
cause separation of the nozzle stream during placement. 


2. Dampen absorptive substrate surfaces prior to placement of Gunite to 
facilitate bond and to reduce the possibility of shrinkage cracking developing 
from premature loss of the mixing water. 


3. Broom or scarify the surface of freshly placed Gunite to which, after 
hardening, additional layers of Gunite are to be bonded.  Dampen surface just 
prior to application of succeeding layers. 


4. First, fill with sound material corners and any area where rebound cannot 
escape or be blown free.  Complete the corners between the web and the 
flanges of structural steel before application to the flat areas. 
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5. Provide a supply of clean, dry air adequate for maintaining sufficient nozzle 
velocity for all parts of the work and, if required, for simultaneous operation 
of a suitable blow pipe for clearing away rebound. 


 
C. Placement around reinforcement: 


 
1. Hold the nozzle at such distance and angle to place material behind 


reinforcement before any material is allowed to accumulate on its face.  In 
the dry-mix process additional waste may be added to the mix when encasing 
reinforcement to facilitate a smooth flow of material behind the bars. 


2. Do not place Gunite through more than one layer of reinforcing steel rods or 
mesh in one application unless demonstrated by preconstruction tests that 
steel is properly encased.  Test to ascertain if any voids or sand pockets have 
developed around or behind reinforcement by probing with an awl or other 
pointed tool; by removal of randomly selected bars; or by coring or other 
suitable means. 


 
D. Cover of Reinforcement: 


 
1. Place Gunite to provide the following minimum cover over reinforcement: 


a. For Gunite used as linings or coatings:  1-1/2 in. for fine aggregate 
Gunite and 3 in. for coarse aggregate Gunite. 


2. Minus tolerance on cover shall be 3/4 in., except that it shall not be greater 
than one-third of the specified cover. 


 
E. Line and Thickness Control:  Use adequate ground wires or other accepted means to 


establish the thickness, surface planes, and finish lines of the Gunite.  Maintain 
specified tolerances by keeping ground wires secure and taut. 


 
F. Placement Precautions: 


 
1. Do not place Gunite if drying or stiffening of the mix takes place at any time 


prior to delivery to the nozzle.  Do not use rebound or previously expended 
material in the Gunite mix. 


2. Remove overspray or rebound prior to final set and before placement of 
Gunite material on such adjacent surfaces. 


3. Rebound may be reused if it conforms to requirements for aggregate, but not 
in excess of 25% of the total aggregate in any batch. 


 
3.08 REPAIR OF SURFACE DEFECTS: 
 


A. Remove and replace Gunite which lacks uniformity, exhibits segregation, 
honeycombing, or lamination, or which contains any dry patches, slugs, voids, or 
sand pockets.  Remove and replace damaged in-place Gunite. 


 
B. Repair defective areas in accordance with procedure specified in 3.02 and 3.03. 
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C. Repair core holes in accordance with Chapter 9 of ACI 301.  Do not fill core holes 
with Shotcrete. 


 
D. Replace any Gunite which subsides after placement. 


 
3.09 JOINTS: 
 


A. Construction Joints: 
 


1. Taper construction joints to a shallow edge form, about 1 in. thick, except 
where the joint will be subjected to compressive stress.  In this case, use non-
tapered joints and take special care to avoid or remove trapped rebound at the 
joint. 


2. The entire joint shall be thoroughly cleaned and wetted prior to the 
application of additional Gunite. 


3. Submit Shop Drawings of all construction joints located in each habitat for 
the Engineer’s approval. 


4. Make joints perpendicular to the main reinforcement.  Continue 
reinforcement across joints. 


 
B. Control Joints:  Install control joints in accordance with the Shop Drawings.  Do not 


extend reinforcement or other embedded metal items, which are bonded to the 
Gunite, continuously through control joints. 


 
C. Aesthetic Joint Placement:  Position construction and control joints to conform to the 


locations of natural occurring cracks and joints in the simulated rock and earth forms 
as shown in Drawings and Photographs. 


 
3.10 FINISHES: 
 


A. Structural Layer: 
 


1. Provide natural gun finish on structural layers except those designated to 
receive cementitious waterproofing.  Provide broom finish on areas to be 
waterproofed. 


2. Do not scrape or cut to remove high spots until the Gunite has become stiff 
enough to withstand pull of the cutting device. 


 
B. Texture Coat: 


 
1. The Contractor will provide approved artisan(s) to perform texturing, shaping 


and coloring of the texture coat (Section 1.10, A., Quality Assurance, 
Referring to Qualification of Contractor, this Section). 


2. The Texture Artists will be approved by the Engineer prior to beginning any 
work. 
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3. Finished product of the Texture coat shall simulate natural formations of 
basalt rock and mud banks as described in the Construction Drawings and 
Photographs. 


4. Extend texture coat minimum 12 inches below finish grades. 
 


C. Coloring: 
 


1. Surface Applied Color: 
a. Color of rock shall match the color (in general and in detail) of natural 


materials displayed in the photographic samples. 
b. Color texture coat with integral color agents and by painting after 


final texturing.  Staining and etching may be used in specific 
circumstances approved by the Engineer.  Color shall be approved by 
the Engineer without exception otherwise. 


c. Paint shall be flat finish. 
d. Color mixes and application processes shall be approved by the 


Engineer prior to beginning of work. 
e. Samples:  Submittals of rockwork panels will allow review of color.  
f. The Contractor shall be responsible for the blending of the coloration 


of the rockery with all adjacent surfaces, as directed by the Engineer. 
 
3.11 CURING AND PROTECTION: 
 


A. Initial Curing:  Immediately after finishing, keep Gunite continuously moist for at 
least 24 hours.  Use one of the following materials or methods. 


 
1. Ponding or continuous sprinkling. 
2. Absorptive mat or burlap fabric, sand, or other covering kept continuously 


wet. 
3. Continuous seam (not exceed 150 F) or vapor mist bath 
4. Curing compounds and application.  Comply with ASTM C 309.  On natural 


gun or flash finishes, use twice the normal application rate recommended by 
the manufacturer, or 100 sq. ft. per gal., whichever is less. 


5. Do not use curing compounds on texture coat, structural layer which is to 
receive texture coat, or any surface against which additional Gunite or other 
cementitious finishing materials are to be bonded. 


6. Employ positive measures, such as sandblasting, to remove over-sprayed 
curing compounds completely prior to the application of such additional 
materials. 


 
B. Final Curing:  Provide additional curing immediately following the initial curing and 


before the Gunite has dried.  Continue the method used in initial curing retaining 
coverings as accepted. 


 
 
 


END OF SECTION 
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NOTE TO CONSULTANTS:  Edit with Track Changes turned on, any text in this section that 
appears in bold and italics then turn off the bold and italics for the final approved version.  
(Remove this Note). 
 
PART 1 - GENERAL 
 
1.01 Description:  Provide all labor, equipment, materials, and coordination required to install all 


Brick Masonry including brickwork on precast concrete walls and steps, and accent paving, 
and installation of cast-on-site concrete masonry units (wall coping). 


 
1.02 Related Sections:  Coordinate the work of this Section with the work of related specification 


sections including: 
 


Section 03 30 00 - Cast-in-Place Concrete 
Section 31 00 00 - Earthwork 
Section 32 11 23 - Mineral Aggregates 
Section 32 13 13 - Concrete Paving 


 
1.02 Reference Standards: 
 


A. American Society for Testing and Materials (ASTM), most recent edition of 
referenced Materials, Testing, or Procedural Specifications. 


 
B. City of Seattle Standard Specifications and Plans for Road, Bridge, and Municipal 


Construction, (most recent edition). 
 
1.03 Quality Assurance: 
 


A. Inspection Notice:  Notify the Engineer at least two (2) working days before 
inspection will be required; inspection will be required immediately prior to any 
intended pours or placement of concrete. 


 
B. The work shall be performed by, or under the direct supervision of, a Journey-level 


Mason. 
 


C. The Work shall not commence until acceptance of cast-in-place concrete or concrete 
paving base, as appropriate. 


 
D. Cast-on-site wall coping shall be fabricated to the requirements of Section 03300 – 


Cast-in-Place Concrete for Site Work and installed only when accepted by the 
Engineer. 


 
1.04 Submittals: 
 


A. Submit Mix Design for Masonry Mortar. 
 


B. Submit 5 sample units of each distinct color, size, and shape unit specified. 
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C. Submit manufacturer’s written data for all hardware, ties, and reinforcement 
including written description of attachment method. 


 
1.05 Fabrication Mock-ups:  Provide one complete installation, approx. 15’ x 4’, installed on-site 


as specified, for approval prior to commencing the balance of the work. 
 
 
PART 2 - PRODUCTS 
 
2.01 Structural Support: 
 


A. Cement Concrete paving support of accent brick paving is provided for under 
Section 32 13 13 - Concrete Paving. 


 
B. Cast-in-Place Reinforced Concrete Walls are provided for under Division 3, 


Concrete, for support of Brick Veneer Masonry. 
 
2.02  Brick Masonry Units:  Provide the following clay brick masonry units, as manufactured by 


Mutual Materials, Bellevue, WA (425) 452-2322, or approved equal. 
 


A. All units shall be Standard 3½ x 2½ x 7½ Solid Face Brick. 
 


B. All units shall be produced with a Smooth Finish. 
 


C. All units shall be Grade MW, ASTM Type C 216, FBX or as approved. 
 


D. Color, mix percentages as follows; 
 


1. Color, X% 
2. Color, X% 
3. Color, X% 


 
2.03 Cast-in-Place Concrete Coping:  Shall be Cast on-site, light sand-blast finish, cross-section 


dimensioned per the Contract Drawings.  Dimension length to span between cast-in-place 
pilasters in equal lengths not under 36”.  Allow for mortar spacing. 


 
2.03 Portland Cement:  Type II Portland Cement, as specified in City of Seattle Standard 


Specifications (most recent edition), Section 9-01.2(1), and AASHTO - M85.  Alternatively, 
Type III cement, meeting the requirements of AASHTO T131 on approval as conditions 
warrant. 


 
2.04 Aggregates:  Fine aggregate for Mortar shall be City of Seattle Standard Specification Class 


1 or Class 2 as appropriate for the conditions and as approved by the Engineer. 
 
2.05 Water:  Use water from a potable or domestic source.  Comply with the requirements of the 


City of Seattle Standard Specification (most recent edition), “Water for Concrete”. 
 
2.06 Mortar Mix:  Shall be Type N Mortar and have the following characteristics: 
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A. Provide proportions of approved cement, aggregates, and water appropriate for the 


application, generally 1:2.5 with sufficient water to achieve a consistency adequate 
for the Work. 


 
B. Admixtures:  Do not add calcium chloride. 


 
2.07 Grout:  Use only approved non-shrinking grout. 
 
2.08 Ties & Trusses:  Use galvanized veneer ties, DUR-O-WALL D/A 431, D/A 990 or approved 


equal.  Use only approved wire trusses, and/or hardware cloth.  Attach as directed. 
 
 
PART 3 - EXECUTION 
 
3.01 Examination:  Do not commence the Work of this Section until the supporting concrete 


work has been accepted and is properly cured and ready to accept the Brick work. 
 
3.02 Layout Control:  Establish proper course and bond layout to minimize cutting of brick units.  


Adjust mortar thickness/width as necessary and approved to accommodate.  Report conflicts 
to the Engineer for resolution prior to proceeding. 


 
3.03 Mortar:  Mix Mortar only in such quantities as can be used without adding additional water 


or admixtures.  Apply Mortar only to properly dampened surfaces and uniformly in 
quantities appropriate for the size and weight of the brick units to be used and volume of 
joints. 


 
3.04 Pattern: 
 


A. Vertical Surfaces:  Brick installed on vertical surfaces shall be installed in a 
traditional running bond pattern.  Adjust initial course and head joint width such that 
no brick less than 2/5 original length is required.  Adjust depth of bed joints so that 
the top and final course can be installed without cutting.  Repeat adjustment to the 
best match of bed and head joints within 3/8” to ½”. 


 
B. Steps:  Install Brick Masonry on cast-concrete base structure as indicated on the 


Contract Drawings.  Install radiused tread-nose courses on edge, row-locked, with 
joints equally tapered throughout. 


 
C. Accent Paving:  Install radiused Accent Paving Bricks in a stacked row-lock 


pattern, on edge, with joints equally tapered throughout. 
 
3.05 Joints: 
 


A. Horizontal (Bed) and Vertical (Head) Joints:  Construct these joints uniformly at 
3/8” to 1/2” or as allowed, dependent on accepted layout.  Exposed surfaces shall be 
uniformly rodded, concave, “v”-shaped, weathered, or as approved. 
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B. Collar joints shall be uniformly complete and flush between the surfaces being 
bonded, typically brick-to-cast concrete. 


 
3.06 Ties & Reinforcing:  Provide approved tie-backs at no more than 1 per 3.5sf of face, in no 


case spaced more than 18” vertically or 32” horizontally. 
 
3.07 Cleaning: 
 


A. Remove loose mortar and grout materials from all exposed surfaces and the site in 
general. 


 
B. Leave premises clean and free of residue from work in this section, including trash, 


materials, containers, mason line, and Brick or Mortar rubble. 
 
 
 
 END OF SECTION 





