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SECTION 02200 
EARTHWORK 

PART 1 — GENERAL 

1.01 DESCRIPTION OF WORK 

A. The Contractor shall furnish all labor, materials, tools, supervision, transportation, equipment, and 
incidentals necessary to perform all Earthwork.  The Work shall be carried out as specified herein 
and in accordance with the Drawings. 

B. The Work shall include, but not be limited to excavating, blasting, ripping, trenching, hauling, 
placing, moisture conditioning, backfilling, compacting and grading.  Earthwork shall conform to 
the dimensions, lines, grades, and sections shown on the Drawings or as directed by the 
Construction Manager. 

1.02 RELATED SECTIONS 

Section 02220 – Subgrade Preparation 

1.03 REFERENCES 

A. Drawings 

B. Latest version of American Society for Testing and Materials (ASTM) standards: 

ASTM D 422 Standard Method for Particle-Size Analysis of Soils 

ASTM D 1557 Laboratory Compaction Characteristics of Soil Using Modified Effort 
(56,000 ft-lb-ft/ft3 (2,700 kN-m/m3)) 

ASTM D 6938 Standard Test Method for In-Place Density and Water Content of Soil-
Aggregate by Nuclear Methods (Shallow Depth) 

1.04 QUALIFICATIONS 

A. The Contractor’s Site superintendent for the earthworks operations shall have supervised the 
construction of at least two earthwork construction projects in the last 5 years. 

1.05 SUBMITTALS 

A. The Contractor shall submit to the Construction Manager a description of equipment and methods 
proposed for excavation, and fill placement and compaction construction at least 14 days prior to 
the start of activities covered by this Section. 

B. If rock blasting is the chosen rock removal technique, the Contractor shall submit to the 
Construction Manager a blast plan describing blast methods to remove rock to proposed grade. 
The blast plan shall include a pre-blast survey, blast schedule, seismic monitoring records, blast 
design and diagrams, and blast safety. The Contractor shall submit the plan to the Construction 
Manager at least 21 days prior to blast. 

C. If the Work of this Section is interrupted for reasons other than inclement weather, the Contractor 
shall notify the Construction Manager a minimum of 48 hours prior to the resumption of Work. 

D. If foreign borrow materials are proposed to be used for any earthwork material on this project, the 
Contractor shall provide the Construction Manager information regarding the source of the 
material.  In addition, the Contractor shall provide the Construction Manager an opportunity to 
obtain samples for conformance testing 14 days prior to delivery of foreign borrow materials to 
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the Site.  If conformance testing fails to meet these Specifications, the Contractor shall be 
responsible for reimbursing the Owner for additional conformance testing costs. 

E. The Contractor shall submit as-built Record Drawing electronic files and data, to the Construction 
Manager, within 7 days of project substantial completion, in accordance with this Section.  

1.06 QUALITY ASSURANCE 

A. The Contractor shall ensure that the materials and methods used for Earthwork meet the 
requirements of the Drawings and this Section.  Any material or method that does not conform to 
these documents, or to alternatives approved in writing by the Construction Manager will be 
rejected and shall be repaired, or removed and replaced, by the Contractor at no additional expense 
to the Owner. 

B. The Contractor shall be aware of and accommodate all monitoring and field/laboratory 
conformance testing required by the Contract Documents.  This monitoring and testing, including 
random conformance testing of construction materials and completed Work, will be performed by 
the CQA Engineer.  If nonconformances or other deficiencies are found in the materials or 
completed Work, the Contractor will be required to repair the deficiency or replace the deficient 
materials at no additional cost to the Owner. 

PART 2 — PRODUCTS 

2.01 MATERIAL 

A. Fill material shall consist of on-site soil obtained from excavation or owner provided stockpile and 
shall be free from rock larger than 6 inches, organic or other deleterious material. 

B. Rock shall consist of all hard, compacted, or cemented materials that require blasting or the use of 
ripping and excavating equipment larger than defined for common excavation.  The excavation 
and removal of isolated boulders or rock fragments larger than 1 cubic yard encountered in 
materials otherwise conforming to the definition of common excavation shall be classified as rock 
excavation.  The presence of isolated boulders or rock fragments larger than 1 cubic yard is not in 
itself sufficient to cause to change the classification of the surrounding material. 

C. Rippable Soil and Rock: Material that can be ripped at more than 250 cubic yards per hour for 
each Caterpillar D9 dozer (or equivalent) with a single shank ripper attachment. 

2.02 EQUIPMENT 

A. The Contractor shall furnish, operate, and maintain compaction equipment as is necessary to 
produce the required in-place soil density and moisture content. 

B. The Contractor shall furnish, operate and maintain tank trucks, pressure distributors, or other 
equipment designed to apply water uniformly and in controlled quantities. 

C. The Contractor shall furnish, operate, and maintain miscellaneous equipment such as earth 
excavating equipment, earth hauling equipment, and other equipment, as necessary for Earthwork 
construction. 

D. The Contractor shall be responsible for cleaning up all fuel, oil, or other spills, at the expense of 
the Contractor, and to the satisfaction of the Construction Manager. 
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PART 3 — EXECUTION 

3.01 FAMILIARIZATION 

A. Prior to implementing any of the Work in this Section, the Contractor shall become thoroughly 
familiar with the Site, the Site conditions, and all portions of the Work falling within this and other 
related Sections. 

B. Inspection: 

1. The Contractor shall carefully inspect the installed Work of all other Sections and verify 
that all Work is complete to the point where the installation of the Work specified in this 
Section may properly commence without adverse impact. 

2. If the Contractor has any concerns regarding the installed Work of other Sections, the 
Construction Manager shall be notified in writing prior to commencing Work.  Failure to 
notify the Construction Manager, or commencement of the Work of this Section, will be 
construed as Contractor's acceptance of the related Work of all other Sections. 

 
3.02 SOIL EXCAVATION 

A. The Contractor shall excavate materials to the limits and grades shown on the Drawings. 

B. The Contractor shall rip, blast, and mechanically remove rock 6-inches below final grades shown 
on the Drawings.  

C. All excavated material not used as fill shall be stockpiled as shown on the Drawings and in 
accordance with Subpart 3.05 of this Section. 

3.03 ROCK EXCAVATION 

A. The Contractor shall remove rock by ripping, drilling, or blasting, or as approved by Construction 
Manager. 

B. Requirements for Blasting: 

1. The Contractor shall arrange for a pre-blast survey of nearby buildings, berms, or other 
structures that may potentially be at risk from blasting damage. The survey method used 
shall be acceptable to the Contractor’s insurance company. The Contractor shall be 
responsible for any damage resulting from blasting. The preblast survey shall be made 
available for review three weeks before any blasting begins. Pre-blast surveys shall be 
completed by a practicing civil engineer registered in the State of Utah, who has experience 
in rock excavation and geotechnical design. 

2. The Contractor shall submit for review the proposed methods and sequence of blasting for 
rock excavations. The Contractor shall identify the number, depth, and spacing of holes; 
stemming and number and type of delays; methods of controlling overbreak at excavation 
limits, procedures for monitoring the shots and recording information for each shot; and 
other data that may be required to control the blasting. 

3. Blasting shall be done in accordance with the federal, state, or local regulatory requirements 
for explosives and firing of blasts. Such regulations shall not relieve the Contractor of any 
responsibility for damages caused by them or their employees due to the work of blasting. 
All blasting work must be performed or supervised by a licensed blaster who shall at all 
times have a license on their person and shall permit examination thereof by the Engineer 
or other officials having jurisdiction. 
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4. The Contractor shall develop a trial blasting technique that identifies and limits the 
vibrations and damage at varying distances from each shot. This trial blasting information 
shall be collected and recorded by beginning the work at points farthest from areas to 
remain without damage. The Contractor can vary the hole spacing, depths and orientations, 
explosive types and quantities, blasting sequence, and delay patterns to obtain useful 
information to safeguard against damage at critical areas. 

5. Establish appropriate maximum limit for peak particle velocity for each structure or facility 
that is adjacent to, or near blast sites. Base maximum limits on expected sensitivity of each 
structure or facility to blast induced vibrations and federal, state, or local regulatory 
requirements.  In areas of blasting within 100 feet from the top of the existing berms, the 
blasting peak particle velocities (PPV) shall not exceed 2 inches per second. 

6. The Contractor shall discontinue any method of blasting which leads to overshooting or is 
dangerous to the berms surrounding the existing pond structures. 

7. The Contractor shall install a blast warning sign to display warning signals. Sign shall 
indicate the following: 

a. Five (5) minutes before blast: Three (3) long sounds of airhorn or siren 

b. Immediately before blast: Three (3) short sounds of airhorn or siren 

c. All clear signal after blast: one (1) long sound of airhorn or siren 

3.04 FILL 

A. Prior to fill placement, areas to receive fill shall be cleared and grubbed. 

B. The fill material shall be placed to the lines and grades shown on the Drawings. 

C. Soil used for fill shall meet the requirements of Subpart 2.01 of this Section. 

D. Soil used for fill shall be placed in a loose lift that results in a compacted lift thickness of no 
greater 8 inches and compacted to 90% of the maximum density at a moisture content of between -
3% and +3% of optimum moisture content, as determined by ASTM D 1557. 

E. The Contractor shall utilize compaction equipment suitable and sufficient for achieving the soil 
compaction requirements. 

F. During soil wetting or drying, the material shall be regularly disced or otherwise mixed so that 
uniform moisture conditions in the appropriate range are obtained.  

3.05 STOCKPILING 

A. Soil suitable for fill and excavated rock that is required to be stockpiled shall be stockpiled, 
separately, in areas as shown on the Drawings or as designated by the Construction Manager, and 
shall be free of incompatible soil, clearing debris, or other objectionable materials. 

B. Stockpiles shall be no steeper than 2H:1V (Horizontal:Vertical) or other slope approved by the 
Design Engineer, graded to drain, sealed by tracking parallel to the slope with a dozer or other 
means approved by the Construction Manager, and dressed daily during periods when fill is taken 
from the stockpile.  The Contractor shall employ temporary erosion and sediment control 
measures (i.e. silt fence) as directed by the Construction Manager around stockpile areas. 

C. There are no compaction requirements for stockpiled materials. 
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3.06 FIELD TESTING 

A. The minimum frequency and details of quality control testing for Earthwork are provided below.  
This testing will be performed by the CQA Engineer.  The Contractor shall take this testing 
frequency into account in planning the construction schedule. 

1. The CQA Engineer will perform conformance tests on placed and compacted fill to 
evaluate compliance with these Specifications.  The dry density and moisture content of the 
soil will be measured in-situ with a nuclear moisture-density gauge in accordance with 
ASTM D 6938.  The frequency of testing will be one test per 500 cubic yards of soil place. 

2. A special testing frequency will be used by the CQA Engineer when visual observations of 
construction performance indicate a potential problem.  Additional testing will be 
considered when: 

a. The rollers slip during rolling operation; 
b. The lift thickness is greater than specified; 
c. The fill is at improper and/or variable moisture content; 
d. Fewer than the specified number of roller passes are made; 
e. Dirt-clogged rollers are used to compact the material; 
f. The rollers do not have optimum ballast; or 
g. The degree of compaction is doubtful. 

 
3. During construction, the frequency of testing will be increased by the Construction 

Manager in the following situations: 

a. Adverse weather conditions; 
b. Breakdown of equipment; 
c. At the start and finish of grading; 
d. If the material fails to meet Specifications; or 
e. The work area is reduced. 

 
B. Defective Areas: 

1. If a defective area is discovered in the Earthwork, the CQA Engineer will evaluate the 
extent and nature of the defect.  If the defect is indicated by an unsatisfactory test result, the 
CQA Engineer will determine the extent of the defective area by additional tests, 
observations, a review of records, or other means that the Construction Manager deems 
appropriate.  If the defect is related to adverse Site conditions, such as overly wet soils or 
surface desiccation, the CQA Engineer shall define the limits and nature of the defect. 

2. Once the extent and nature of a defect is determined, the Contractor shall correct the 
deficiency to the satisfaction of the CQA Engineer.  The Contractor shall not perform 
additional Work in the area until the Construction Manager approves the correction of the 
defect. 

3. Additional testing may be performed by the CQA Engineer to verify that the defect has 
been corrected.  This additional testing will be performed before any additional Work is 
allowed in the area of deficiency.  The cost of the additional Work and the testing shall be 
borne by the Contractor. 
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3.07 SURVEY CONTROL 

A. The Contractor shall perform all surveys necessary for construction layout and control. 

3.08 CONSTRUCTION TOLERANCE 

A. The Contractor shall perform the Earthwork construction to within ±0.1 vertical feet of elevations 
on the Drawings. 

3.09 AS-BUILT SURVEY 

A. For purposes of payment on Earthwork quantities, the Contractor shall conduct a comprehensive 
as-built survey that complies with this Section. 

B. The Contractor shall produce complete electronic as-built Record Drawings in conformance with 
the requirements set forth in this Section.  This electronic file shall be provided to the Construction 
Manager for verification. 

C. The Contractor shall produce an electronic boundary file that accurately conforms to the project 
site boundary depicted on the plans or as modified during construction by approved change order.  
The electronic file shall be provided to the Construction Manager for verification prior to use in 
any earthwork computations or map generation. 

D. As-built survey data shall be collected throughout the project as indicated in these Specifications.  
This data shall be submitted in hard-copy and American Standard Code for Information 
Interchange (ASCII) format.  ASCII format shall include: point number, northing and easting, 
elevations, and descriptions of point.  The ASCII format shall be as follows: 

1. PPPP,NNNNNN.NNN,EEEEEE.EEE,ELEV.XXX,Description 

a. Where:  
 P – point number 
 N- Northing 
 E – Easting 
 ELEV.XXX – Elevation 
 Description – description of the point 

3.10 PROTECTION OF WORK 

A. The Contractor shall use all means necessary to protect completed Work of this Section. 

B. At the end of each day, the Contractor shall verify that the entire work area is left in a state that 
promotes drainage of surface water away from the area and from finished Work.  If threatening 
weather conditions are forecast, soil surfaces shall be seal-rolled at a minimum to protect finished 
Work. 

C. In the event of damage to Work, the Contractor shall make repairs and replacements to the 
satisfaction of the Construction Manager, at the expense of the Contractor. 

PART 4 — MEASUREMENT AND PAYMENT 

4.01 GENERAL 

A. All earthwork quantities shall be independently verified by the Design Engineer prior to approval. 
The independent verification by the Design Engineer shall utilize the same basic procedures as 
those used by the Contractor.  
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B. Any interim or soon-to-be buried (or otherwise obstructed) earthwork shall be surveyed and 
quantified as the project progresses to enable timely verification by the Design Engineer. 

C. Providing for and complying with the requirements set forth in this Section for Soil Excavation 
will be measured as in-place cubic yards (CY), prior to the excavation, and payment will be based 
on the unit price provided on the Bid Schedule. 

D. Providing for and complying with the requirements set forth in this Section for Rock Excavation 
will be measured as in-place cubic yards (CY), prior to the excavation, and payment will be based 
on the unit price provided on the Bid Schedule. 

E. Providing for and complying with the requirements set forth in this Section for Fill will be 
measured as compacted and moisture conditioned cubic yards (CY), and payment will be based on 
the unit price provided on the Bid Schedule. 

F. The following are considered incidental to the work: 

• Submittals. 
• Quality Control. 
• Material samples, sampling, and testing. 
• Excavation. 
• Blasting, ripping, and hammering. 
• Loading, and hauling. 
• Scarification. 
• Screening. 
• Layout survey. 
• Rejected material removal, retesting, handling, and repair. 
• Temporary haul roads. 
• Erosion control. 
• Dust control. 
• Spill cleanup. 
• Placement, compaction, and moisture conditioning. 
• Stockpiling. 
• Record survey. 

 
[END OF SECTION] 

 


