DIVISION 31 - EARTHWORK

Section 31 00 00 Earthwork


READ THIS FIRST

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

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

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

NOTE TO DESIGNER: MARITIME PROJECTS WITHIN THE CITY OF SEATTLE
All Maritime projects must be designed to City of Seattle Stormwater Code SMC 22.800 – 22.808 and Grading Code SMC 22.170 as required by the Port of Seattle’s Phase I municipal separate storm sewer system NPDES Permit (MS4) WAR044701. This includes completing the project review process pursuant to the June 1997 Stormwater Code Interagency Agreement between the City of Seattle and the Port of Seattle, evaluating the applicability of BMPs within City of Seattle Stormwater Manual Volume 2: Construction Stormwater Control and Volume 4: Source Control, and incorporating into project planning/design as required. 
All Maritime projects with land disturbing activities over 750 square feet must follow the Port of Seattle Stormwater Design Review process, and complete the Stormwater and Grading Design Review Screening Form during the Project Initiation/Planning Phase. 
1. Pursuant to Port of Seattle and City of Seattle Stormwater Code Interagency Agreement dated June 23, 1997, projects must be reviewed by either the Port of Seattle or the City of Seattle dependent on the discharge location of the project. 
a. For projects that discharge only to the Port MS4, Port of Seattle Stormwater and Grading Review applies and City of Seattle Drainage Control Review does not apply.  Submit required Port of Seattle Stormwater and Grading Review documentation to the Port of Seattle Environmental Permitting Department. 

b. For projects that discharge only to the City of Seattle MS4 or combined sewer, the City of Seattle Drainage Control Review Process applies.  Submit required documentation to the Port’s Environmental Permitting department who will submit the Drainage Control Review application to the City of Seattle for review.  If contractor will submit the Drainage Control Review application directly to the City of Seattle, the Port’s Environmental Permitting department must be notified prior to the submittal.
PART 1   GENERAL

1.1 SUMMARY OF WORK

A. The extent and location of “Earthwork” is indicated on the Contract Documents including excavating, filling and construction of embankments and grading of roadways, railways, slopes, ditches, service yards and associated Work.
Include the 1.01B only if work is to be conducted on a Maritime project located within the City of Seattle
B. City of Seattle Terms

1. “Capacity-constrained system” means a drainage system or public combined sewer that the Director of Seattle Public Utilities has determined to have inadequate capacity to carry existing and anticipated loads, or a drainage system that includes ditches or culverts. 
2. “Construction Stormwater Control Plan” means a document that explains and illustrates the measures to be taken on the construction site to control pollutants on a construction project. 
3. "Earth material" means any rock, gravel, natural soil, fill, or re-sedimented soil, or any combination thereof, but does not include any solid waste as defined by RCW 70.95.

4. “Hard Surface” means an impervious surface, a permeable pavement, or a vegetated roof.
5. "High-use sites" means sites that typically generate high concentrations of oil due to high traffic turnover or the frequent transfer of oil. High-use sites include:

a. An area of a commercial or industrial site subject to an expected average daily traffic (ADT) count equal to or greater than 100 vehicles per 1,000 square feet of gross building area;

b. An area of a commercial or industrial site subject to petroleum storage and transfer in excess of 1,500 gallons per year, not including routinely delivered heating oil;

c. An area of a commercial or industrial site subject to parking, storage or maintenance of 25 or more vehicles that are over 10 tons gross weight (trucks, buses, trains, heavy equipment, etc.);

d. A road intersection with a measured ADT count of 25,000 vehicles or more on the main roadway and 15,000 vehicles or more on any intersecting roadway, excluding projects proposing primarily pedestrian or bicycle use improvements.

6. "Impervious Surface" means any surface exposed to rainwater from which most water runs off. Impervious surfaces include, but are not limited to, roof tops, walkways, patios, driveways, formal planters, parking lots or storage areas, concrete or asphalt paving, areas with underdrains designed to remove stormwater from subgrade (e.g. playfields, athletic fields, rail yards), gravel surfaces subjected to vehicular traffic, compact gravel, packed earthen materials, and oiled macadam or other surfaces which similarly impede the natural infiltration of stormwater. Open, uncovered retention/detention facilities shall not be considered as impervious surfaces for the purposes of determining whether the thresholds for application of minimum requirements are exceeded. Open, uncovered retention/detention facilities shall be considered impervious surfaces for purposes of stormwater modeling. 

7. "Land disturbing activity" means any activity that results in a change in the existing soil cover, both vegetative and nonvegetative, or the existing topography. Land disturbing activities include, but are not limited to, clearing, grading, filling, excavation, or addition of new or the replacement of hard surface. Compaction, excluding hot asphalt mix that is associated with stabilization of structures and road construction is also considered a land disturbing activity. Vegetation maintenance practices, including landscape maintenance and gardening, are not considered land disturbing activities. Stormwater facility maintenance is not considered land disturbing activity if conducted according to established standards and procedures. 
8. “Pavement Maintenance Practices Exemption” is limited to the following activities that are not required to comply with City of Seattle Stormwater Code 22.805.060 (Minimum Requirements for Roadway Projects, 22.805.070 (Minimum Requirements for On-site Stormwater Management), 22.805.080 (Minimum Requirements for Flow Control), or 22.805.090 (Minimum Requirements for Treatment):
a. Pothole and square cut patching;

b. Overlaying existing asphalt or concrete or brick pavement with asphalt or concrete without expanding the area of coverage;

c. Shoulder grading;

d. Reshaping or regrading drainage ditches;

e. Crack sealing; and

f. Vegetation maintenance.

9. “Pollution-generating hard surface” means those hard surfaces considered to be a significant source of pollutants in drainage water. 
10. "Pollution-generating impervious surface" means those impervious surfaces considered to be a significant source of pollutants in drainage water. Such surfaces include those that are subject to: vehicular use; certain industrial activities; storage of erodible or leachable materials, wastes, or chemicals, and which receive direct rainfall or the run-on or blow-in of rainfall; roofs subject to venting of significant sources of pollutants; and metal roofs unless coated with an inert, non-leachable material (e.g., baked-on enamel coating).

11. “Project” means the addition or replacement of hard surface or the undertaking of land disturbing activity on a site.

12. “Replaced hard surface” or “replacement of hard surface” means, for structures, the removal and replacement of hard surfaces down to the foundation and, for other hard surfaces, the removal down to existing subgrade or base course and replacement. 
13. "Replaced impervious surface" or "replacement of impervious surface" means for structures, the removal and replacement of impervious surface down to the foundation and, for other impervious surface, the removal down to existing subgrade or base course and replacement. 
14. “Utility Facility Exemption” means maintenance, repair, or installation of underground or overhead utility facilities, such as, but not limited to, pipes, conduits and vaults, and that includes replacing the ground surface with in-kind material or materials with similar runoff characteristics are not required to comply with Section 22.805.070 (Minimum Requirements for On-site Stormwater Management), Section 22.805.080 (Minimum Requirements for Flow Control), or Section 22.805.090 (Minimum Requirements for Treatment),

15. “Vehicular Surface” means a surface, whether paved or not, regularly used by motor vehicles. The following are considered regularly-used surfaces: roads; unvegetated road shoulders; bike lanes within the traveled lane of a roadway; driveways; parking lots; unfenced fire lanes; vehicular equipment storage yards; and airport runways. The following are not considered regularly-used by motor vehicles: paved bicycle pathways separated from and not subject to drainage from roads for motor vehicles; fenced fire lanes; and infrequently used maintenance access roads.
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES

A. References
1. WSDOT - Standard Specifications for Road, Bridge, and Municipal Construction; and Amendments (current edition):
2. ASTM C88 Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate
3. ASTM C127 Standard Test Method for Density, Relative Density (Specific Gravity) and Absorption of Coarse Aggregate
4. ASTM C666 Standard test Method for Resistance of Concrete to Rapid Freezing and Thawing
5. ASTM D854 Standard Test Methods for Specific Gravity of Soil Solids by Water Pycnometer
6. ASTM D1556 Standard test Method for Density and Unit Weight of Soil in Place by Sand-cone Method
7. ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort
8. ASTM D2167 Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method
9. ASTM D6938 Standard Test Methods for In-Place Density and Water Content of Soil and Soil Aggregate in by Nuclear Methods (Shallow Depth
10. USACE CRD C145 Expansive Breakdown 15 day < 8.5% {Concrete Research Division, Handbook for Concrete and Cement (USACE)}

11. Seattle Health Department riprap rodent-control requirements

12. WSDOT Standard Specifications for Road, Bridge, and Municipal Construction-

13. WSDOT Standard Specifications Section 9-03.9(2) riprap overlay

14. WSDOT Standard Specifications paragraph 9-03.12(4) gravel borrow

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products. Submittals shall include the following:
1. Samples

a. Select Fill Material

b. Backfill

c. Rock Rip Rap

d. Rip Rap Overlay

e. Utility Bedding

f. Underground Marking Tape

g. Gravel Burrow

B. Review of Submittals

1. Submittal review by the Port shall be scheduled in advance, incorporated into cyclical construction meetings.
2. 5 business days of advance notice for Port review of submittals is expected.

3. Unless noted otherwise, each submittal listed above shall be reviewed for general conformance and returned by the Port within 10 business days with advance notice.

PART 2   MATERIALS

A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

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

2.1 PROJECT INFORMATION

A. Site Information: Subsurface conditions have not been explored. The Contractor shall satisfy himself as to the quality of the material which is required to be moved during this Work.

2.2 PREPARATION FOR MATERIALS

2.3 FABRICATION, PRODUCTION, & SUPPLY OF MATERIALS

2.4 MATERIAL REQUIREMENTS

A. General
1. Materials shall be of the quality, size, shape, gradation, or equal to that manufacture as specified herein.

2. All materials shall be new, not recycled.

B. Select Fill Material
1. Select Fill Material shall be clean, free-draining, sandy gravel or gravelly sand obtained from natural deposits. Individual particles shall be free from all objectionable coating. The material shall contain no organic matter or soft friable particles in quantities considered objectionable by the Engineer.

2. Material shall be graded between the limits specified below:

	SIEVE SIZE
	PERCENT PASSING

(BY WEIGHT)

	8-inch
	100

	4-inch
	95-100

	3/4-inch
	60-90

	U.S. No. 10
	25-65

	U.S. No. 40
	10-40

	U.S. No. 200
	0-4 (wet screen)


C. Backfill
1. Backfill shall be common or borrow excavation material unless otherwise indicated on the drawings.

D. Rock Riprap
1. Rock riprap shall consist of large rock approximately 12 to 15 inches in size, and smaller rock shall be crusher-run, 2-1/2 inch-minus in size. Approximately 3 cubic yards of 12 to 15 inch rock will be required for each cubic yard of 2-1/2 inch-minus rock. The size and grading of the rock may be varied by the Engineer if, in his judgment, it is necessary to achieve the intended results.

2. Riprap shall meet the following requirements:

	TEST
	REQUIRED RESULT

	Specific Gravity (ASTM C127)
	2.6 min.

	Water Absorption (ASTM C127)
	< 3%

	Freeze/Thaw (ASTM C666)
	< 10%

	Sodium Sulfate Soundness (ASTM C88)
	< 12%

	Expansive Breakdown (15 day CRD C145)
	< 8.5%

	Unconfined Compressive Strength (ASTM D2538)
	11,000 psi


3. Submit for approval a sample, from each source of supply, of the rock intended for use on this project. When approved by the Engineer certified test results, performed within the previous 6 months may be accepted in lieu of samples.

E. Riprap Overlay
1. Riprap Overlay shall be crushed rock manufactured from rock of the same quality as rock for riprap, meeting the gradation requirements for "Shoulder Ballast" as defined in Section 9-03.9(2) of WSDOT Standard Specifications. The size, grading and proportioning of the riprap overlay may be varied by the Engineer if, in his judgment, it is necessary to achieve the intended results. Submit for approval a sample of the rock intended for use on this project.

F. Utilities Bedding
1. Clean, granular, well-graded sand and gravel material of which 100% will pass the United States Standard 3/4-inch opening and not more than 3% will pass the United States No. 200 (wet sieve) with a minimum sand equivalent of 50%. At least 50% of the particles retained on a U.S. No. 4 sieve shall have at least one fractured face. Pea gravel, wash rock only around hydrant drains.
G. Underground Marking Tape
1. Underground marking tape shall consist of inert polyethylene plastic, 4-mil thickness that is impervious to all known alkalis, acids, chemical reagents and solvents likely to be encountered in the soil, with a metallic foil core to provide the most positive detection and pipeline locators.

2. The tape shall be color coded and shall be imprinted continuously over its entire length in permanent black ink. The message shall convey the type of line buried below and shall also have the word "Caution" prominently shown. Color coding of the tape shall be as follows:

	UTILITY
	TAPE COLOR

	Water
	Blue

	Sewer
	Green

	Electrical
	Red

	Gas-Oil
	Yellow

	Telephone-CATV
	Orange


3. The width of the tape shall be as recommended by the manufacturer for the depth of installation.

H. Gravel Borrow
1. Gravel Borrow shall conform to the requirements of paragraph 9-03.12(4) of WSDOT Standard Specifications, "Gravel Backfill for Drains."

I. Stabilization Geotextile Fabric
1. Geotextile fabric shall be Mirafi 600X, U.S. Fabrics 315, Or Approved Equal, and have the following properties:

	Grab Tensile Strength
	315lb min.

	Puncture Strength
	112lb min.

	Apparent Opening Size (AOS)
	#40 sieve


J. CDF Backfill
1. Control Density fill (CDF) shall contain a minimum of 94 lb. Type 1 cement per cubic yard. The CDF shall be flowable mix with a maximum aggregate size of 3/8”.

2.5 MATERIAL HANDLING, DELIVERY, & STORAGE
2.6 DELIVERABLES

2.7 QUALITY ASSURANCE

A. Inspection and Testing: The Port of Seattle will provide field or plant inspection and testing service to the satisfaction of the Engineer. Sampling and testing to assure compliance with the contract provisions shall be in accordance with Section 01 45 29 - Independent Testing and Inspection Service of these specifications. The Contractor may obtain copies of results of tests performed by the Port of Seattle from the office of the Engineer at no cost. Tests conducted for the sole benefit of the Contractor shall be at the Contractor's expense.

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

OR

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

1. Sampling and Testing of Materials:

2. Controlled Fill:

3. Reports:

Use paragraph above when project utilizes CQC and Section 01 45 16.13 - Contractor’s Quality Control Program. Provide text for inspection and testing to be performed by the Contractor with specifics on frequency and scope.
PART 3   EXECUTION

3.1 PROJECT INFORMATION

A. Site Information: Subsurface conditions have not been explored. The Contractor shall satisfy himself as to the quality of the material which is required to be moved during this Work.

B. Existing Utilities: The Contractor shall locate existing underground utilities in the area of the Work. Those utilities which are to remain shall be adequately protected from damage.

3.2 PREPARATION FOR EXECUTION OF WORK

A. Excavating and grading of naturally occurring materials, whether native to the site or imported, which is made a part of this Contract, shall be removed or placed within the tolerances established or within reasonably close conformity with the alignment grade and cross sections indicated on the drawings or as established by the Engineer.

3.3 EXECUTION OF WORK

A. Stripping Of Topsoil
Topsoil will be separately excavated, stored, and used for surface finish in preparation for seeding, sodding, or other planting, only where SECTION 31 00 00 Page 22 topsoil is definitely superior for grass and plant growth as compared with the remainder of the excavated material. Surface soil that is a heavy clay, predominantly sandy, or is lean in grass- and plant-growth qualities, will not be saved. The hauling, spreading, smoothing, and maintenance of the topsoil in preparation for the seeding and planting operations are generally considered under a separate section, and therefore are not considered in this specification. The blank will be filled with the appropriate depth dimension.

For projects located within the City of Seattle, topsoil management requirements from City of Seattle Stormwater Code 22.805.020.D.2 Retain Top Layer must be followed.
1. Where indicated or directed, strip topsoil to a depth of [100] [_____] mm [4] [_____] inches. Spread topsoil on areas already graded and prepared for topsoil, or transported and deposited in stockpiles convenient to areas that are to receive application of the topsoil later, or at locations indicated or specified. Keep topsoil separate from other excavated materials, brush, litter, objectionable weeds, roots, stones larger than 50 mm 2 inches in diameter, and other materials that would interfere with planting and maintenance operations. [Stockpile in locations indicated] [Remove from the site] any surplus of topsoil from excavations and gradings.

B. Excavation
For projects within the City of Seattle, confirm that requirements from City of Seattle Grading Code 22.170.190.F Slopes and 22.170.200.B Maximum Slopes are met, including design by a geotechnical engineer, approval by City of Seattle or Port of Seattle, and factors of safety for static and pseudostatic conditions.
1. Common Excavation: Shall be the naturally occurring earth, sand, gravel, clays, or mixtures of the above, required to be moved for the construction of roadways, railways, slopes, approaches, parking areas, service yard and associated Work which is not otherwise designated as ["Structure Excavation,"] ["Rock Excavation,"] ["Unsuitable Excavation,"] ["Trench Excavation,"] etc., which may appear in the Schedule of Unit Prices. Common excavation material shall be moved with the use of mechanical equipment, such as shovels, loaders, bulldozers, graders, rippers, etc., but shall not require drilling and blasting or drilling and line breaking. Excavation by sluicing method will not be permitted unless specifically approved by the Engineer. In general, common excavation shall be removed in horizontal layers in such a way that the resulting material will be a reasonable blend of the naturally occurring materials.

2. Unsuitable Excavation: Shall consist of unstable materials, such as peat, muck, water-impregnated clays, swampy or other undesirable materials, including buried logs, stumps, or trash.

a. Unsuitable materials beneath structures, roadways, railways, parking areas, approaches, ramps, or runways shall be removed to the depth designated by the Engineer.  
b. Unsuitable material excavated shall be replaced with [gravel backfill] [common excavation] in accordance with Article 2.01 of this section. [Unsuitable materials shall be hauled to the waste disposal site indicated on the drawings.]

c. [Unsuitable materials, with the exception of materials containing substances classified as hazardous, or potentially hazardous by controlling Local, State and Federal regulatory agencies, shall become the property of the Contractor. The Contractor shall make his own arrangements, at his own expense, for the disposal of all these materials, including hazardous materials, away from Port-owned property and shall protect the Port from any and all damages that may arise there from.]

3. Borrow Excavation: Shall consist of the excavation and placement, as directed by the Engineer, of suitable and satisfactory material obtained from borrow sites designated [and measured] by the Engineer for the construction of embankments, subgrade or shoulders and other facilities.

a. The widening of cuts and ditches shall be considered as common excavation and not as borrow. Borrow excavation will not be classified according to type or character of material encountered in the borrow site.
Borrow materials shall be secured from sites [designated by the Engineer] [or from such other sites as may be] indicated on the drawings. The Contractor [may] [shall] secure borrow material from sources other than those designated in the Contract, provided that the material is approved by the Engineer, [in which case] he shall furnish the site at his own expense.

4. Structure Excavation: Shall consist of excavating, removing and placement or disposing, as required, of all formations and materials, natural or man-made, irrespective of nature or condition, encountered within the limits defined, necessary for the construction of the foundations for wharves, piers, retaining walls, cribbing, or other structures indicated on the drawings. The excavation shall be accomplished in accordance with the specification requirements and may include incidental Work including, but not limited to, removal of structures or portions thereof; grubbing of structure site which would not otherwise be grubbed; construction and subsequent removal of shoring, cribs, cofferdams, or caissons; pumping or dewatering of excavated areas; protection of excavated materials from the weather; and placement and compaction of excavated material as backfill.
The material obtained from structure excavation shall be used as the Engineer may require, either in constructing embankments or for backfilling over or around the structures after they are complete, or in case the material is unsuitable or not required for either of these purposes, it shall be disposed of as directed by the Engineer.

5. Excavated material stockpiled for use as backfill material shall be protected from contamination by other materials and from damage by weather by covering with waterproof sheeting or by other means as necessary. All costs involved in preserving and protecting excavated materials shall be included in the cost of the excavation.

a. Excavation below the designed footing depth, unless directed by the Engineer, shall be backfilled with concrete at no cost to the Port of Seattle.

6. Trench Excavation: Shall be accomplished to the lines and grades designated by the Engineer. Trench excavation shall consist of the removal, placement, or disposal of all formations as described above in "Structure Excavation." The inclusions and exclusions stated above shall apply equally to "Trench Excavations" as well as "Structure Excavation." Prior to placing any utility piping, conduit, etc., the trench shall be cleaned of all unsuitable material, backfilled with the specified bedding material and approved by the Engineer.

C. Embankments
1. Place material used for the construction of [embankments] [fills] in horizontal layers upon earth which has been stabilized or otherwise approved by the Engineer for embankment construction.

a. Irrespective of the method of compaction specified, at the time of compaction the moisture content of that portion of the embankment material passing a U.S. No. 4 sieve shall be not more than 3 percentage points above or below the optimum moisture content at 100% density as determined by Compaction Control Density Tests, described in Article "Compaction Control Tests" these specifications.

b. Construct earth embankment in compacted layers of uniform thickness. Carry the layers up full width from the bottom of the embankment. Compact the slopes of all embankments to the required density as part of the embankment compaction Work. The embankment shall be compacted with modern, efficient compacting units satisfactory to the Engineer. The compacting units may be of any type, provided they are capable of compacting each lift of the material to the specified density. The right is reserved for the Engineer to order the use of any particular compacting unit discontinued if it is not capable of compacting the material to the required density within a reasonable time, or if the equipment may damage underlying or adjacent soils or structures.

c. Construct earth embankments in successive horizontal layers not exceeding 8 inches in loose thickness except that the layers in the top [2] feet shall not exceed [4] inches in loose thickness. Compact each layer of the top 2 feet of embankment to 95% and each layer of embankment below the top [2] feet to [90%] of the maximum density as determined by compaction control tests. Use small mechanical or vibratory compactor units to compact the layers adjacent to structures that are inaccessible to the loaded haul equipment or other compaction rollers.

d. Construct dikes of specified or approved select fill material. Construct underwater dikes by placing the material from [barges] [rail cars] [___] to its final position by clamshell buckets or similar equipment. Dress the seaward face(s) of dikes or embankments to the slopes indicated on the drawings prior to placing riprap.

e. Place rock riprap with the largest rock against the fill slope with the remainder of the rocks placed in progressively smaller sizes such that the smaller rock will key into the larger rock to form a tight blanket as protection against movement and erosion. Dress riprap to a uniform thickness as indicated on the drawings.

f. Spread riprap overlay uniformly over the completed riprap installation in the areas indicated on the drawings. The overlay blanket shall extend from elevation ["0" MLLW] to the top of the riprap and provide a tight blanket, free of rodent harborages, to meet the rodent-control requirements of the Seattle Health Department.

D. Backfill
1. Structure backfill beyond the limits defining structure excavation shall be made with material from the excavation and shall be considered a necessary part of, and incidental to, the excavation, except where specifications provide for the backfill material to be obtained from a designated source. In general, backfill material from excavation shall be free from large or frozen lumps, wood, excess moisture, or other extraneous material and of a quality acceptable to the Engineer.
When the Engineer determines that the excavated material does not meet these general requirements or for any other reason is not suitable for backfilling purposes, he may require that backfill material be obtained from a source other than the excavated material.

a. Compensation for that part of the substituted backfill material placed within the limits defining structure excavation will be made on the basis of force account as provided for in Article G-08.05 of the General Conditions, or by agreed price, under the following conditions.

(1) When the excavated material is determined to be unsuitable for reasons other than excessive moisture or contamination.

(2) When the excavated material is determined to be unsuitable because of excessive moisture and the Contractor has met the requirements for protection from weather and contamination of backfill material as specified.

(3) When excavation material to be used for backfill is determined to be unsuitable for backfill because of excessive moisture resulting from weather or from contamination, either of which is the result of not meeting the requirements, dispose of the unsuitable material as directed by the Engineer and replace the lost material with suitable backfill, all at no additional cost to the Port.

b. Water existing in the excavated area shall be removed by pumping or other means before backfilling.

c. Place structure backfill in horizontal layers not exceeding eight inches in loose thickness and compact each layer to 100% of the maximum density. Grade the backfill flush with existing ground or as directed by the Engineer.

d. Do not place backfill against any concrete structure until the concrete has set and cured at least 21 days unless otherwise authorized by the Engineer.

e. All costs incidental to furnishing backfill, backfilling and compacting backfill beyond the limits defining structure excavation shall be at the Contractor's expense.

f. Backfill trenches with bedding material as specified and as called for on the drawings. Fine-grade the bedding material to the required slope and excavate to accommodate bell and spigot joints so the entire length of each pipe will be uniformly supported. Trench backfill shall be common material placed in horizontal layers not to exceed eight inches in loose thickness and carefully compacted by the use of small vibratory or mechanical compactors until the cover is one foot above the top of the pipe. Subsequent layers of trench backfill shall not exceed eight inches in loose thickness but may be compacted by any method which will not exceed the allowable stresses for the pipe. Each layer shall be compacted to [100]% of maximum density.

E. Underground Marking Tape
1. The Contractor shall provide an approved underground marking tape to mark all underground utility and conduit lines installed as part of this Contract. The underground marking tape shall extend the full length of each such line and shall be placed one foot above each line.

F. Compaction
1. Compaction shall be performed with approved compaction equipment suited to the soil being compacted. Moisten or aerate material as necessary to provide the moisture content that will readily facilitate obtaining the specified compaction with the equipment used. Compact the total area of backfill concurrently. In areas of limited access, as determined by the Engineer, compact the backfill by using hand or hand-operated power tampers. While backfill is being placed in layers, operate the compaction equipment continuously. Each lift of material placed shall be uniformly compacted to the density indicated for the specific material and use set forth in these Specifications. The percent of density required is in relation to the maximum density obtainable at optimum moisture content (Compaction Control Density) as determined in Article "Compaction Control Tests," these Specifications.

G. Compaction Control Tests
1. Laboratory and field tests shall be performed in accordance with the applicable provisions of [Section 01 45 29 - Independent Testing and Inspection Service], [Section 01 45 16.13 - Contractor’s Quality Control Program], to determine compliance with these specifications. Furnish soil samples suitable for the laboratory tests at no cost to the Port of Seattle.

2. Compaction control density shall be the maximum density at optimum moisture content as determined by ASTM D1557, Standard Methods for Moisture-Density Relationships of Soil and Soil Aggregates, Methods B, C or D as applicable.

3. Field tests to determine in-place compliance with required densities as specified, shall be performed in accordance with ASTM D1556, D2167, or D2922.

H. Grading And Leveling
1. The finished profiles of the entire area shall be graded within a tolerance of 0.05 foot plus or minus in 10 feet, ready for crushed rock base [wherever pavement is to be furnished]. Non-paved areas (back slopes, fill slopes, landscape areas) shall be graded to a smooth and uniform appearance in accordance with the grades indicated on the drawings.


2. Evaluate the applicability of requirements within City of Seattle Grading Code 22.170, and implement as required. 

3. If grading occurs between October 31 and April 1 of the following year, the grading operations must comply with the following conditions: 

a. Obtain City of Seattle or Port of Seattle approval for grading between October 31 and April 1 of the following year, known as a Grading Season Extension.

b. Daily inspections by the (Certified Erosion and Sediment Control Lead (CESCL) or geotechnical engineer while grading activities are occurring to confirm grading compliance. 

c. Submission of field reports by the CESCL or geotechnical engineer

I. Preparation For Base Course Or Gravel Surfacing
1. Preparation of Subgrade: Immediately prior to placement of surfacing materials, clean the entire width of the [roadbed] [area] of all debris and dispose of as directed by the Engineer. All depressions or ruts which contain storm water shall be drained.

2. Shape the entire subgrade to a smooth uniform surface, true to line, grade, and cross section as staked by the Engineer. Compact the roadbed material for a depth of [six inches] below the subgrade to 95% of the maximum density as determined by compaction tests ASTM Designation D1557. If soft or spongy material underlying the upper [six inches] of the area being prepared precludes satisfactory compaction of the upper [six inches], loosen, aerate, or excavate, replace and compact to the required density as directed by the Engineer.

In the event automatic subgrade trimmers and subgrade compactors are desired (such as 45-ton rollers), the requirements for those machines, grade controls, sensors, etc., should be defined before proceeding with the specifications.

3. Remove and dispose of excess material which cannot be disposed of by normal drifting to low spots during blading and shaping operations or by placing in subgrade areas deficient in materials or by wasting, all as directed by the Engineer. Subgrade areas deficient in materials shall be brought to grade by importing suitable materials from other subgrade areas or other sources as directed by the Engineer. Materials added to subgrade areas deficient in materials shall be watered and compacted as necessary to yield a true finished subgrade as described above.

4. Once it is prepared, maintain the subgrade for surfacing in the finished condition until the first course of surfacing has been placed.

5. Finishing Subgrades: Before any paving material is placed, the subgrade shall be brought to the proper line, grade and cross section and shall be so maintained until the base course and paving is placed, except that extra depth of subgrade for increased thickness of the pavement, for pavement anchors, for pavement headers, and for increased thickness at the edges of the pavement may be removed just before the pavement is placed.

6. Compact the subgrade for pavement to [100]% of maximum density as defined for Compaction Control Density, Article "Compaction Control Tests" these Specifications, to a minimum depth of six inches and to a width that will accommodate the paving equipment.

7. Subgrade Protection: Take all precautions necessary to protect the subgrade from damage; hauling over the finished subgrade shall be limited to that which is essential for construction purposes. Equipment used for hauling over the prepared subgrade which, in the opinion of the Engineer, is causing undue damage to the prepared subgrade or to the underlying materials, shall be removed from the Work at the request of the Engineer. Repair at the Contractor's expense all cuts, ruts and breaks in the surface of the subgrade prior to placing surfacing, treated base, or paving materials. Protect the prepared subgrade from both the Contractor's traffic and public traffic and maintain the subgrade by blading and rolling as frequently as may be necessary to preserve the subgrade in a completely satisfactory condition.

8. No measurement or payment will be made for the Work involved in protection of subgrade.

J. Reconditioning Of Subgrades
1. Where approved compacted subgrades are disturbed by the Contractor's subsequent operations or adverse weather, scarify the subgrades and compact to the required density prior to further construction thereon.

K. Surface Maintenance
1. Leave the surface free of stones or debris and wet as necessary for dust control [Maintain the surface until final treatment is applied].

3.4 DELIVERABLES

3.5 QUALITY ASSURANCE

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

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

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
11/16/2017 Added All materials shall be new, not recycled
12/11/2018 Added requirements for Maritime projects
Maritime projects within the City of Seattle only. 








MC-XXXXXXX / WP #XXXXXX
PART 1  IF  <> "Error*" "PART 1  

PART 1  
31 00 00–1
Rev. 12/19/18

