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SECTION 31 00 00

EARTHWORK

PART 1 GENERAL

This Earthwork Specification covers most of the earthwork in support of the
Moab UMTRA Project, including work at the Moab site, at Crescent Junction,
and for the Green River to Crescent Junction Water Line. Earthwork not
covered by this specification (covered under separate specifications)
includes the Haul Road work at Moab, Placement and Compaction of Tailings
and Interim Cover, and Placement and Compaction of Final Cap Layers.

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

AASHTO T 99 (2001; R 2004) Moisture-Density Relations
of Soils Using a 2.5-kg (5.5-1b) Rammer
and a 305-mm (12-in) Drop

AASHTO T 180 (2001; R 2004) Moisture-Density Relations
of Soils Using a 4.54-kg (10-1b) Rammer
and a 457-mm (18-in) Drop

AASHTO T 224 (2001; R 2004) Correction for Coarse

Particles in the Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM A 139 (2004) Electric-Fusion (Arc)-Welded Steel
Pipe (NPS 4 and Over)

ASTM C 136 (2006) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM C 33 (2003) Standard Specification for Concrete
Aggregates

ASTM D 698 (2000ael) Laboratory Compaction

Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/cu ft)

ASTM D 1140 (2000) Amount of Material in Soils Finer
than the No. 200 (75-micrometer) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Place by the Sand-Cone Method
ASTM D 1557 (2002el) Standard Test Methods for
Rev. 4 SECTION 31 00 00
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Laboratory Compaction Characteristics of
Soil Using Standard Effort (56,000
ft-1bf/cu ft)

ASTM D 1883 (2005) CBR (California Bearing Ratio) of
Laboratory-Compacted Soils

ASTM D 2487 (2006) Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D 422 (1963; R 2002el) Particle-Size Analysis of
Soils
ASTM D 4318 (2005) Liquid Limit, Plastic Limit, and

Plasticity Index of Soils

ASTM D 6938 (2007b) In-Place Density and Water Content
of Soil and Soil-Aggregate by Nuclear
Methods (Shallow Depth)

ASTM D 2216 (2005) Laboratory Determination of Water
(Moisture) Content of Soil and Rock by
Mass (Oven Moisture)

ASTM D 4643 (2000) Determination of Water (Moisture)
Content of Soil by the Microwave Oven
Heating

ASTM D 4944 (2004) Field Determination of Water

(Moisture) Content of Soil by the Calcium
Carbide Gas Pressure Tester

ASTM D 4643 (2000) Determination of Water (Moisture)
Content of Soil by Direct Heating

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (2004) Structural Welding Code - Steel

1.2 DEFINITIONS
1.2.1 Satisfactory Materials

Satisfactory materials comprise any materials classified by ASTM D 2487 as
Gw, GpP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, Sw, SP, SM, SW-SM, SC, SW-SC,
CL, ML, and CL-ML. Satisfactory materials for grading comprise stones less
than 4 inches, except for fill material for pavements and railroads which
comprise stones less than 3 inches in any dimension.

1.2.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory. Unsatisfactory materials include man-made
fills; trash; refuse; backfills from previous construction; and material
classified as satisfactory which contains root and other organic matter or
frozen material. Notify the Construction Manager when encountering any
contaminated materials.

Rev. 4 SECTION 31 00 00
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1.

2.3 Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is
expressed as a percentage of the maximum density obtained by the test
procedure presented in ASTM D 698 or ASTM D 1557 abbreviated as a percent
of laboratory maximum density. Since ASTM D 698 and ASTM D 1557 apply only
to soils that have 30 percent or less by weight of their particles retained
on the 3/4 inch sieve, degree of compaction for material having more than
30 percent by weight of their particles retained on the 3/4 inch sieve
shall be as a percentage of the maximum density in accordance with

AASHTO T 99 or AASHTO T 180 and corrected with AASHTO T 224.

.2.4 Rock

Solid homogeneous material with firmly cemented, laminated, or foliated
masses or conglomerate deposits, none of which can be removed without
systematic drilling and blasting, drilling and the use of expansion jacks
or feather wedges, or the use of backhoe-mounted pneumatic hole punchers or
rock breakers; also large boulders, buried masonry, or concrete other than
pavement exceeding 1/2 cubic yard in volume.

.2.5 Unstable Material

Unstable materials are materials that are too soft or unstable to properly
support the utility pipe, conduit, or structure.

.2.6 Select Granular Material

Select granular materials are materials classified as GW, GP, SW, or SP, or
by ASTM D 2487 where indicated. Not more than 30 percent by weight may be
finer than No. 200 sieve when tested in accordance with ASTM D 1140.

.2.7 California Bearing Ratio

California Bearing Ratio (CBR) tests are tests to evaluate the strength of
pavement subgrade. If required, perform CBR tests on select granular
material in accordance with ASTM D 1883

.2.8 Pipe Bedding Material

Pipe bedding material shall consist of select granular material in
accordance with Section 32 11 23, AGGREGATE AND RIPRAP.

.2.9 Expansive Soils

Expansive soils are defined as soils that have a soil Activity number
greater than 1.25, where Activity (Ac) = Plasticity Index / percent finer
than 0.002mm.

.2.10 Non Frost-Susceptible (NFS) Material

Non Frost-Susceptible material is a uniformly graded gravel or washed sand
with no more than 3 percent smaller than 0.002mm.

.3 SUBMITTALS

Approval is required for submittals with a "G" designation; submittals not
having a "G" designation are for information only. All submittals shall be
provided to the Construction Manager in accordance with Section 01 33 00

Rev. 4 SECTION 31 00 00
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SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Shoring; G;
Blasting; G;
Submit 15 days prior to starting work.
SD-03 Product Data
Utilization of Excavated Materials;
Rock Excavation
Opening of any Excavation or Borrow Pit
Procedure and location for disposal of unused satisfactory
material. Proposed source of borrow material. Notification of
encountering unrippable rock in the project. Advance notice on
the opening of excavation or borrow areas.
SD-06 Test Reports
Borrow/Fill Material Testing
Compaction Testing
Within 24 hours of conclusion of physical tests, 3 copies of
test results, including calibration curves and results of
calibration tests.
SD-07 Certificates

Testing

Qualifications of the testing laboratory.

1.4 SUBSURFACE DATA
Subsurface soil boring logs are available for elements of this project.
These data represent the best subsurface information available; however,
variations may exist in the subsurface between boring locations.

1.5 CLASSIFICATION OF EXCAVATION

Excavation will be designated as topsoil, common excavation, Mancos Shale,
or rock excavation.

1.5.1 Topsoil

Topsoil is defined as the top one ft of natural soil at Crescent Junction.
1.5.2 Common Excavation

Common excavation includes all materials not classified as topsoil, Mancos

shale or rock excavation.

Rev. 4 SECTION 31 00 00
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1.5.3 Rock Excavation

Include rock excavation with blasting, excavating, grading, disposing of
material classified as rock, and the satisfactory removal and disposal of
boulders 1/2 cubic yard or more in volume; solid rock; rock material that
is in ledges, bedded deposits, and unstratified masses, which cannot be
removed without systematic drilling and blasting; firmly cemented
conglomerate deposits possessing the characteristics of solid rock
impossible to remove without systematic drilling and blasting; and hard
materials (see Definitions). Include the removal of any concrete or
masonry structures, except pavements, exceeding 1/2 cubic yard in volume
that may be encountered in the work in this classification. If at any time
during excavation, including excavation from borrow areas, the Contractor
encounters material that may be classified as rock excavation, uncover such
material and notify the Construction Manager. The Contractor shall not
proceed with the excavation of this material until the Construction Manager
has classified the materials as common excavation or rock excavation and
has taken cross sections as required. Failure on the part of the
Contractor to uncover such material, notify the Construction Manager, and
allow ample time for classification and cross sectioning of the undisturbed
surface of such material will cause the forfeiture of the Contractor's
right of claim to any classification or volume of material to be paid for
other than that allowed by the Construction Manager for the areas of work
in which such deposits occur.

1.5.4 BLASTING

Blasting shall be limited to that required for a quarrying operation to
provide rock for the Waste Cell construction at Crescent Junction. At
other project locations, blasting to break rock for excavating shall be
performed only if no other method of rock removal will work, and only with
prior written approval of a blasting plan. The Contractor shall submit a
Blasting Plan in conformance with Federal, State, and local safety
regulations, prepared and sealed by a registered professional engineer that
includes calculations for overpressure and debris hazard. Provide blasting
mats and use the non-electric blasting caps. Obtain written approval prior
to performing any blasting and notify the Construction Manager 24 hours
prior to blasting. Include provisions for storing, handling and
transporting explosives as well as for the blasting operations in the plan.
The Contractor is responsible for damage caused by blasting operations.

1.6 DEWATERING

Perform dewatering of work areas in accordance with the project plans and
specification section 31 32 11, SURFACE-WATER MANAGEMENT AND EROSION
CONTROL.

1.7 NQA-1 QUALITY LEVEL

All Earthwork activities for the Disposal Cell at Crescent Junction,
including: the cell excavation, construction of the perimeter embankments,
Waste Cell Spoil Material Embankment, and perimeter ditches are designated
as Quality Level 2. All other work (not on the Disposal Cell) is
non-Quality related (Quality Level 3).

Rev. 4 SECTION 31 00 00
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PART 2 PRODUCTS

2

.1 BURIED WARNING AND IDENTIFICATION TAPE

Provide polyethylene plastic warning tape manufactured specifically for
warning and identification of buried utility lines. Provide tape on rolls,
3 inch minimum width, color coded as specified below for the intended
utility with warning and identification imprinted in bold black letters
continuously over the entire tape length. Warning and identification to
read, "CAUTION, BURIED (intended service) LINE BELOW" or similar wording.
Provide permanent color and printing, unaffected by moisture or soil.

Warning Tape Color Codes
Red: Electric
Orange: Telephone and Other Communications
Blue: Water Systems
Green: Sewer Systems

.2 MATERIAL FOR RIP-RAP

Provide filter fabric between soil and riprap in accrdance with 31 05 19
GEOTEXTILE and rock conforming to RIPRAP in accordance with 32 11 23
AGGREGATE AND RIPRAP.

.3 PIPE BEDDING MATERIAL

Provide bedding material consisting of sand, gravel, or crushed rock, open
graded with a maximum particle size of 3/8 inch. Compose material of
tough, durable particles. Bedding material shall be free of fines passing
the No. 200 standard sieve.

.4 CAPILLARY WATER BARRIER

Provide capillary water barrier of clean, open graded crushed rock, crushed
gravel, or uncrushed gravel placed beneath a slab with or without a vapor
barrier to cut off the capillary flow of pore water to the area immediately
below. Conform to ASTM C 33 for fine aggregate grading with a maximum of 3
percent by weight passing ASTM D 1140, No. 200 sieve.

.5 PIPE CASING

.5.1 Casing Pipe

Pipe for casing utility lines shall be ASTM A 139, Grade B or approved
substitute. Match casing size to the outside diameter and wall thickness
as indicated on the drawings. Protective coating is not required on casing

pipe.

PART 3 EXECUTION

3.

1 GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits
of the project to the lines, grades, and elevations indicated on the
drawings. Excavate unsatisfactory materials encountered within the limits
of the work below grade and replace with satisfactory materials as
directed. Dispose of unsatisfactory excavated material in designated waste
or spoil areas. During construction, perform excavation and fill in a
manner and sequence that will provide proper drainage at all times.

Rev. 4 SECTION 31 00 00
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Excavate material required for f£ill or embankment in excess of that
produced by excavation within the grading limits from the borrow areas
indicated or from other approved areas selected by the Contractor.

3.1.1 Ditches, Gutters, and Channel Changes

Finish excavation of ditches, gutters, and channel changes by cutting
accurately to the cross sections, grades, and elevations shown on the
drawings. Do not excavate ditches and gutters below grades shown.

Backfill the excessive open ditch or gutter excavation with satisfactory,
thoroughly compacted, material or with suitable stone or riprap to grades
shown. Dispose of excavated material as shown or as directed, except in no
case allow material be deposited a maximum 4 feet from edge of a ditch.
Maintain excavations free from detrimental quantities of brush, sticks,
trash, and other debris until final acceptance of the work.

3.1.2 Drainage Structures

Make excavations to the lines, grades, and elevations shown, or as
directed. Provide trenches and foundation pits of sufficient size to
permit the placement and removal of forms for the full length and width of
structure footings and foundations as shown. Clean rock or other hard
foundation material of loose debris and cut to a firm, level, stepped, or
serrated surface. Remove loose disintegrated rock and thin strata. Do not
disturb the bottom of the excavation when concrete or masonry is to be
placed in an excavated area. Do not excavate to the final grade level
until just before the concrete or masonry is to be placed. Where pile
foundations are to be used, stop the excavation of each pit at an elevation
1 foot above the base of the footing, as specified, before piles are
driven. After the pile driving has been completed, remove loose and
displaced material and complete excavation, leaving a smooth, solid,
undisturbed surface to receive the concrete or masonry.

3.1.3 Drainage

Provide for the collection and disposal of surface and subsurface water
encountered during construction. Completely drain construction site during
periods of construction to keep soil materials sufficiently dry. Construct
storm drainage features (ponds/basins) at the earliest stages of site
development, and throughout construction grade the construction area to
provide positive surface water runoff away from the construction activity
and provide temporary ditches, swales, and other drainage features and
equipment as required to maintain dry soils. It is the responsibility of
the Contractor to assess the soil and ground water conditions presented by
the plans and specifications and to employ necessary measures to permit
construction to proceed.

3.1.4 Dewatering

While the excavation is open, dewater the construction area to limit
accumulation of water in the work area and to prevent damage to finished
work. Operate dewatering system continuously until construction work below
existing water levels is complete.

3.1.5 Trench Excavation Requirements
Excavate trenches as recommended by the manufacturer of the pipe to be

installed. Provide vertical trench walls where no manufacturer's printed
installation manual is available. Shore trench walls more than 4.5 feet

Rev. 4 SECTION 31 00 00
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high, cut back to a stable slope (as defined by OSHA 29 CFR 1926), or
provide with equivalent means of protection for employees who may be
exposed to moving ground or cave in. Excavate trench walls which are cut
back to at least the angle of repose of the soil as determined by a
professional geotechnical engineer. "Safe trench excavation is at all
times the responsibility of the Contractor.™

3.1.5.1 Bottom Preparation

Grade the bottoms of trenches accurately to provide uniform bearing and
support for the bottom quadrant of each section of the pipe. Excavate bell
holes to the necessary size at each joint or coupling to eliminate point
bearing. Remove stones of 1 inch or greater in any dimension, or as
recommended by the pipe manufacturer, whichever is smaller, to avoid point
bearing.

3.1.5.2 Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench,
remove such material 6 inches below the required grade and replace with
suitable materials as provided in paragraph BACKFILLING AND COMPACTION.

3.1.5.3 Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, remove
such material to the depth directed and replace it to the proper grade with
select granular material as provided in paragraph BACKFILLING AND
COMPACTION.

3.1.5.4 Excavation for Appurtenances

Provide excavation for manholes, catch-basins, inlets, or similar
structures sufficient to leave at least 12 inch clear between the outer
structure surfaces and the face of the excavation. When concrete or
masonry is to be placed in an excavated area, take special care not to
disturb the bottom of the excavation. Do not excavate to the final grade
level until just before the concrete or masonry is to be placed.

3.1.5.5 Jacking, Boring, and Tunneling

Unless otherwise indicated, provide excavation by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Construction Manager, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly compacted in such sections.

3.1.6 Underground Utilities

For work immediately adjacent to or for excavations exposing a utility or
other buried obstruction, excavate by hand. Start hand excavation on each
side of the indicated obstruction and continue until the obstruction is
uncovered or until clearance for the new grade is assured. Support
uncovered lines until approval for backfill is granted by the Construction
Manager. Report damage to utility lines or subsurface construction
immediately to the Construction Manager.

3.1.7 Structural Excavation
Ensure that footing subgrades have been inspected and approved by the

Construction Manager prior to concrete placement.

Rev. 4 SECTION 31 00 00
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3.2 SELECTION OF BORROW MATERIAL

Select borrow material to meet the requirements and conditions of the
particular fill or embankment for which it is to be used. Obtain borrow
material from the borrow areas within the limits of the project site,
selected by the Contractor or from approved private sources. The
Contractor is responsible for obtaining and delivering borrow material to
the project site.

3.3 SHORING
3.3.1 General Requirements

Submit a Shoring and Sheeting plan for approval 15 days prior to starting
work. Submit drawings and calculations, certified by a registered
professional engineer, describing the methods for shoring and sheeting of
excavations. Finish shoring, including sheet piling, and install as
necessary to protect workmen, banks, adjacent paving, structures, and
utilities. Remove shoring, bracing, and sheeting as excavations are
backfilled, in a manner to prevent caving.

3.3.2 Geotechnical Engineer

The Contractor is required to hire a Professional Geotechnical Engineer to
design shoring, and provide inspection of excavations and soil/groundwater
conditions throughout construction. The Geotechnical Engineer is
responsible for performing pre-construction and periodic site visits
throughout construction to assess site conditions. The Geotechnical
Engineer is responsible for updating the excavation, sheeting and
dewatering plans as construction progresses to reflect changing conditions
and submit an updated plan if necessary. Submit a monthly written report,
informing the Contractor and Construction Manager of the status of the plan
and an accounting of the Contractor's adherence to the plan addressing any
present or potential problems. The Construction Manager is responsible for
arranging meetings with the Geotechnical Engineer at any time throughout
the contract duration.

3.4 STOCKPILE AREAS

Keep stockpiles in a neat and well drained condition, giving due
consideration to drainage and erosion control at all times. Separately
stockpile excavated satisfactory and unsatisfactory materials. Protect
stockpiles of satisfactory materials from contamination which may destroy
the quality and fitness of the stockpiled material.

3.5 FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be placed.
Only use excavation methods that will leave the foundation rock in a solid
and unshattered condition. Roughen the level surfaces, and cut the sloped
surfaces, as indicated, into rough steps or benches to provide a
satisfactory bond. Protect shales from slaking and all surfaces from
erosion resulting from ponding or water flow.

Rev. 4 SECTION 31 00 00
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3.6 GROUND SURFACE PREPARATION
3.6.1 General Requirements

Remove and replace unsatisfactory material with satisfactory materials, as
directed by the Construction Manager, in surfaces to receive fill or in
excavated areas. Scarify the surface to a depth of 2 inches before the
fill is started. Plow, step, bench, or break up sloped surfaces steeper
than 1 vertical to 4 horizontal so that the fill material will bond with
the existing material. When subgrades are less than the specified density,
break up the ground surface to a minimum depth of 6 inches, pulverizing,
and compacting to the specified density. When the subgrade is part fill
and part excavation or natural ground, scarify the excavated or natural
ground portion to a depth of 12 inches and compact it as specified for the
adjacent f£ill.

3.6.2 Frozen Material
Do not place material on surfaces that are frozen, or contain frost.
3.7 UTILIZATION OF EXCAVATED MATERIALS

Dispose of unsatisfactory excavated materials in designated waste disposal
or spoil areas. Use satisfactory material from excavations, insofar as
practicable, in the construction of fills, embankments, subgrades, and for
similar purposes. Do not waste any satisfactory excavated material without
specific written authorization. Dispose of satisfactory material,
authorized to be wasted, in designated areas approved for surplus material
storage or designated waste areas as directed.

3.7.1 Use of Excavated Material as Fill

Excavated material to be used as fill shall be stockpiled or hauled
directly to the fill site. Prior to installation as fill, the material
shall be tested to determine the maximum dry density (ASTM D 698)or

(ASTM D 1557) and optimum moisture content (ASTM D 2216) of the material.
The moisture content of the soil shall be adjusted to near optimum moisture
content (optimum moisture content plus or minus 5%) for compaction.
Moisture shall be added to the material in a manner that results in a
consistent moisture content throughout the fill. Quick tests of moisture
content (ASTM D 4643, ASTM D 4944, or ASTM D 4959) shall be performed as
required to maintain moisture control during fill placement.

3.8 BURIED TAPE AND DETECTION WIRE
3.8.1 Buried Warning and Identification Tape

Provide buried utility lines with utility identification tape. Bury tape
12 inches below finished grade; under pavements and slabs, bury tape 6
inches below top of subgrade.

3.9 BACKFILLING AND COMPACTION

Place backfill adjacent to any and all types of structures, and compact to
at least 95 percent laboratory maximum density (ASTM D 698) for cohesive
materials or 98 percent laboratory maximum density for cohesionless
materials (ASTM D 698), to prevent wedging action or eccentric loading upon
or against the structure. Prepare ground surface on which backfill is to
be placed as specified in paragraph GROUND SURFACE PREPARATION. Compact
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backfill materials in conformance with the applicable portions of
paragraphs GROUND SURFACE PREPARATION. Finish compaction by sheepsfoot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
compactors, or other approved equipment.

3.9.1 Trench Backfill

Backfill trenches to the grade shown. Do not backfill trenches until all
specified tests are performed.

3.9.1.1 Replacement of Unyielding Material

Replace unyielding material removed from the bottom of the trench with
select granular material or bedding material.

3.9.1.2 Replacement of Unstable Material

Replace unstable material removed from the bottom of the trench or
excavation with select granular material placed in layers not exceeding 6
inch loose thickness.

3.9.1.3 Bedding and Initial Backfill

Provide bedding of the type and thickness shown. Place initial bedding
material and compact it with approved tampers to a height of at least one
foot above the utility pipe or conduit. Bring up the bedding backfill
evenly on both sides of the pipe for the full length of the pipe. Take
care to ensure thorough compaction of the fill under the haunches of the
pipe. Compact backfill to top of pipe to 95 percent of ASTM D 698 maximum
density. Provide plastic piping with bedding to spring line of pipe.
Provide bedding materials as follows:

a. Clean, coarsely graded natural gravel, crushed stone or a
combination thereof, having a classification of SW, GW or GP in
accordance with ASTM D 2487 for bedding. Do not exceed maximum
particle size of 3/8 inch.

3.9.1.4 Final Backfill

Fill the remainder of the trench, except for special materials for
roadways, and railroads with satisfactory material. Place backfill
material and compact as follows:

a. Roadways and Railroads: Place backfill up to the required
elevation as specified. Do not permit water flooding or jetting
methods of compaction.

3.9.2 Backfill for Appurtenances

After the manhole, catch basin, inlet, or similar structure has been
constructed and the concrete has been allowed to cure, place backfill in
such a manner that the structure will not be damaged by the shock of
falling earth. Deposit the backfill material, compact it as specified for
final backfill, and bring up the backfill evenly on all sides of the
structure to prevent eccentric loading and excessive stress.

3.10 SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the
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specific utilities are as follows:
3.10.1 Water Lines

Excavate trenches to a depth that provides a minimum cover of 3 feet from
the existing ground surface, or from the indicated finished grade,
whichever is lower, to the top of the pipe.

3.10.2 Electrical Distribution System

Provide a minimum cover of 24 inches from the finished grade to direct
burial cable and conduit or duct line, unless otherwise indicated.

3.10.3 Pipeline Casing

Provide new smooth wall steel pipeline casing under existing railroad by
the boring and jacking method of installation. Provide each new pipeline
casing, where indicated and to the lengths and dimensions shown, complete
and suitable for use with the new piped utility as indicated. Install
pipeline casing by dry boring and jacking method as follows:

3.10.3.1 Bore Holes

Mechanically bore holes and case through the soil with a cutting head on a
continuous auger mounted inside the casing pipe. Weld lengths of pipe
together in accordance with AWS D1.1. Do not use water or other fluids in
connection with the boring operation.

3.10.3.2 Cleaning

Clean inside of the pipeline casing of dirt, weld splatters, and other
foreign matter which would interfere with insertion of the piped utilities
by attaching a pipe cleaning plug to the boring rig and passing it through
the pipe.

3.10.3.3 End Seals

After installation of piped utilities in pipeline casing, provide
watertight end seals at each end of pipeline casing between pipeline casing
and piping utilities. Provide watertight segmented elastomeric end seals.

3.10.4 Rip-Rap Construction

Place rip-rap on filter fabric in the areas indicated. Install riprap to
conform to cross sections, lines and grades shown within a tolerance of 0.1
foot.

3.10.4.1 Stone Placement

Place rock for rip-rap on prepared bedding material to produce a well
graded mass with the minimum practicable percentage of voids in conformance
with lines and grades indicated. Distribute larger rock fragments, with
dimensions extending the full depth of the rip-rap throughout the entire
mass and eliminate "pockets" of small rock fragments. Rearrange individual
pieces by mechanical equipment or by hand as necessary to obtain the
distribution of fragment sizes specified above.
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3

3

.11 EMBANKMENTS

1101 Earth Embankments

Construct earth embankments in accordance with the following subsections.
Section 3.11.1.1 shall apply to all earth embankments at Moab and Crescent
Junction except the Waste Cell Perimeter Embankments and the Waste Cell
Spoil Material Embankment. Section 3.11.1.2 shall apply to the Waste Cell
Perimeter Embankments and Section 3.11.1.3 shall apply to the the Waste
Cell Spoil Material Embankment.

.11.1.1 Earth Embankments

Construct earth embankments from satisfactory materials free of organic or
frozen material and rocks with any dimension greater than 3 inches. Place
the material in successive horizontal layers of loose material not more than
12 inches in depth. Spread each layer uniformly on a soil surface that has
been moistened or aerated as necessary, and scarified or otherwise broken
up so that the fill will bond with the surface on which it is placed.

After spreading, plow, disk, or otherwise break up each layer; moisten or
aerate as necessary; thoroughly mix; and compact material to at least 95
percent laboratory maximum density in accordance with ASTM D 698. Finish
compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory compactors, or other approved equipment.

.11.1.2 Waste Cell Perimeter Embankment at Crescent Junction

The Waste Cell Perimeter Embankment forms the outside of the waste cell,
and will have 3:1 interior slopes, 5:1 exterior slopes, and a 30 ft wide
level top. Material from the cell excavation will be used to construct the
Waste Cell Perimeter Embankment. The fill shall be tested (by others)to
determine its maximum dry density in accordance with ASTM D 698, Standard
Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort, and the moisture content shall be modified to bring the
fill to optimum moisture plus or minus 5%.

Construct the Waste Cell Perimeter Embankment as follows:

1) Prepare the ground beneath the proposed perimeter embankment by
stripping vegetation and loose soil from the site, scarifying and
compacting the top six inches of soil.

2) Dump and spread fill in lifts of nearly uniform thickness, not to
exceed 12" loose. Fill shall be compacted with a minimum 45,000 1lb static
weight footed roller capable of kneading compaction, with feet a minimum of
6 inches in length.

3) At the Contractor's option, the compactor may be equipped with a
Computer Aided Earthmoving System, and soil placement and compaction shall
be controlled by the CAES.

4) TIf the CAES is used, the Contractor shall assist on-site soil testing
personnel by using the CAES to determine and document compaction. If the
CAES i1s not used, soil density tests will be performed by testing personnel
(contracted by Energy Solutions) in accordance with Section 3.14, below.

.11.1.3 Waste Cell Spoil Material Embankment at Crescent Junction

The Waste Cell Spoil Material Embankment is a fill embankment to be
constructed north of the waste cell. The embankment will divert storm
water from the Book Cliffs around the waste cell, and shall be constructed
of surplus excavated material (spoil material) from the waste cell
excavation. Prior to placement, spoil material shall be tested to

Rev. 4 SECTION 31 00 00
Revised-Issued for Review Page 17



Project: 35DJ2600 Moab UMTRA Project

determine its maximum dry density in accordance with ASTM D 698, Standard
Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort, and the moisture content shall be modified to bring the
fill to optimum moisture plus or minus 5%..

Construct the Waste Cell Spoil Material Embankment as follows:

1) Prepare the ground beneath the proposed perimeter embankment by
stripping vegetation and loose soil from the site.

2) Dump and spread fill in lifts of nearly uniform thickness, not to
exceed 12" loose. Compact material with rollers, equipment tracks, or
successive passes of scrapers. Fill shall be compacted to a density of 90%
of the laboratory determined maximum density in accordance with ASTM D 698.
3) Soil density tests will be performed by testing personnel (contracted
by Energy Solutions) in accordance with Section 3.14, below.

3.12 SUBGRADE PREPARATION
3.12.1 Proof Rolling

Prior to the placement of fill or stone base material perform proof rolling
to identify soft soil areas. Proof roll the existing subgrade with
rubber-tired construction equipment, such as a loaded dump truck or loaded
scraper, with a minimum weight of 45,000 lbs. ©Notify the Construction
Manager a minimum of 3 days prior to proof rolling. Perform proof rolling
in the presence of the Construction Manager. Undercut rutting or pumping
of material as directed by the Construction Manager to a depth of 12 inches
and replace with select material.

3.12.2 Construction

Shape subgrade to line, grade, and cross section, and compact as specified.
Include plowing, disking, and any moistening or aerating required to
obtain specified compaction for this operation. Remove soft or otherwise
unsatisfactory material and replace with satisfactory excavated material or
other approved material as directed. Excavate rock encountered in the cut
section to a depth of 6 inches below finished grade for the subgrade.
Bring up low areas resulting from removal of unsatisfactory material or
excavation of rock to required grade with satisfactory materials, and shape
the entire subgrade to line and grade, in accordance with project plans.

3.12.3 Compaction

Finish compaction by sheepsfoot rollers, pneumatic-tired rollers,
steel-wheeled rollers, vibratory compactors, or other approved egquipment.
Except for paved areas and railroads, compact each layer of the embankment
to at least 95 percent of laboratory maximum density (ASTM D 1557).

3.12.3.1 Subgrade for Railroads

Compact subgrade for railroads to at least 95 percent laboratory maximum
density for cohesive materials or 98 percent laboratory maximum density for
cohesionless materials (ASTM D 1557).

3.12.3.2 Subgrade for Pavements

Compact subgrade for pavements to at least 95 percent laboratory maximum
density (ASTM D 1557) for the depth below the surface of the pavement
shown. When more than one soil classification is present in the subgrade,
thoroughly blend, reshape, and compact the top 6 inches of subgrade.
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3.13 FINISHING

Finish the surface of excavations, embankments, and subgrades to a smooth
and compact surface in accordance with the lines, grades, and cross
sections or elevations shown. Provide the degree of finish for graded
areas within 0.1 foot of the grades and elevations indicated except that
the degree of finish for subgrades specified in paragraph SUBGRADE
PREPARATION. Finish gutters and ditches in a manner that will result in
effective drainage. Finish the surface of areas to be turfed from
settlement or washing to a smoothness suitable for the application of
turfing materials. Repair graded, topsoiled, or backfilled areas prior to
acceptance of the work, and re-established grades to the required
elevations and slopes.

3.13.1 Subgrade and Embankments

During construction, keep embankments and excavations shaped and drained.
Maintain ditches and drains along subgrade to drain effectively at all
times. Do not disturb the finished subgrade by traffic or other operation.
The Contractor is responsible for protecting and maintaining the finsihed
subgrade in a satisfactory condition until ballast, subbase, base, or
pavement is placed. Do not permit the storage or stockpiling of materials
on the finished subgrade. Do not lay subbase, base course, ballast, or
pavement until the subgrade has been checked and approved, and in no case
place subbase, base, surfacing, pavement, or ballast on a muddy, spongy, or
frozen subgrade.

3.13.2 Capillary Water Barrier

Place a capillary water barrier under concrete floors and slabs directly on
the subgrade and compact with a minimum of two passes of a vibratory
compactor.

3.13.3 Grading Around Structures

Construct areas within 5 feet outside of each building and structure line
true-to-grade, shape to drain, and maintain free of trash and debris until
final inspection has been completed and the work has been accepted.

3.14 TESTING

In-place density testing of f£ill material will be performed by testing
personnel contracted by Energy Solutions. The following sections and the
Remedial Action Inspection Plan (RAIP) describe the testing that will be
performed by others, so that the Contractor will be familiar with the type
and frequency of tests being performed. When test results indicate that
compaction is not as specified, the Contractor will be required to rework
the material, replace and recompact to meet specification requirements.
The following type and number of tests are the minimum for each type
operation.

3.14.1 In-Place Densities

In-place density testing will be performed using nuclear gage ASTM D6928
and/or Sand Cone ASTM D 1556 methods. Moisture content of soil will be
determined using oven ASTM D 2216 or microwave ASTM D 4643 methods. For
small work areas (less than % acre), in-place density tests will be
performed at the following frequency:
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a. One test per 5,000 sgquare feet, or fraction thereof, of each lift
of £ill or backfill areas compacted by other than hand-operated
machines.

b. One test per 500 square feet, or fraction thereof, of each lift of
fill or backfill areas compacted by hand-operated machines.

For large fill areas (greater than % acre), in-place density tests will be
performed at the following frequency:

a. For material compacted by other than hand-operated machines:
One test per 50,000 square feet or 1,850 cubic yards of material
placed, or fraction thereof, a minimum of one test for each 1lift
of £ill or backfill, and a minimum of two tests per day.

b. For material compacted by hand-operated machines: One test per
500 square feet, or fraction thereof, of each 1lift of fill or
backfill areas.

3.14.1.1 In-Place Density Testing of Waste Cell Perimeter Embankment

a. For material compacted by other than hand-operated machines:
One test per 50,000 square feet or 1,850 cubic yards of material
placed, or fraction thereof, a minimum of one test for each lift
of £fill or backfill, and a minimum of two tests per day.

b. For material compacted by hand-operated machines: One test per
500 square feet, or fraction thereof, of each 1lift of fill or
backfill areas.

3.14.1.2 In-Place Density Testing of Waste Cell Spoil Material Embankment

a. For material compacted by other than hand-operated machines:
One test per 100,000 square feet or 3,700 cubic yards of material
placed.

b. For material compacted by hand-operated machines: One test per
500 square feet, or fraction thereof, of each lift of fill or
backfill areas.

3.14.2 Check Tests on In-Place Densities
If ASTM D 6938 is used, check in-place densities by ASTM D 1556 as follows:

a. One check test for each 20 tests per ASTM D 6938, of fill or
backfill compacted by other than hand-operated machines.

b. One check test for each 10 tests per ASTM D 6938, of fill or
backfill compacted by hand-operated machines.

3.14.3 Optimum Moisture and Laboratory Maximum Density

Laboratory Density and Moisture Content tests (ASTM D 698, ASTM D 1557, and
ASTM D 2216) will be performed (by others) for each type of fill material
to determine the optimum moisture and laboratory maximum density values.
For small fill areas of 50,000 cubic yards of fill or less, one
representative test per 5,000 cubic yards of fill and backfill will be
performed, or when any change in material occurs that may affect the
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optimum moisture content or laboratory maximum density. For fill areas
requiring more than 50,000 cubic yards of fill, one representative test per
20,000 cubic yards of fill and backfill will be performed, or when any
change in material occurs that may affect the optimum moisture content or
laboratory maximum density.

3.14.4 Moisture Control

In the stockpile, excavations, or borrow areas, moisture tests will be
performed (by others) to determine in situ moisture content. The
Contractor shall add moisture to fill materials as needed to bring moisture
content to near optimum (optimum moisture content plus or minus 5%) for
compaction. The Contractor shall control the moisture content of material
being placed as fill, and may perform additional tests of moisture content
or make use of tests performed by others to control moisture. Testing of
mositure content may be performed by any of the following tests:

o ASTM D 2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass (Oven Moisture)

o ASTM D 4643 - Determination of Water (Moisture) Content of Soil by the
Microwave Oven Heating

o ASTM D 4944 - Field Determination of Water (Moisture) Content of Soil
by the Calcium Carbide Gas Pressure Tester

o ASTM D 4959 - Determination of Water (Moisture) Content of Soil by
Direct Heating

During unstable weather, perform tests as dictated by local conditions and
approved by the Construction Manager.

3.15 DISPOSITION OF SURPLUS MATERIAL
Surplus material or other soil material not required or suitable for
filling or backfilling, and brush and refuse, shall be removed from
Government property or disposed of on site as directed by the Construction

Manager.

-- End of Section --
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SECTION 31 00 20

PLACEMENT AND COMPACTION OF RRM AND INTERIM COVER

PART 1 GENERAL

This specification covers placement, compaction and testing requirements
for RRM material and interim clean cover layers at Crescent Junction.

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D 698 (2000ael) Laboratory Compaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/cu ft)

ASTM D 1140 (2000) Amount of Material in Soils Finer
than the No. 200 (75-micrometer) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

ASTM D 1557 (2002el) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/cu ft)

ASTM D 1587 (2000) Thin-Walled Tube Sampling of Soils
for Geotechnical Purposes

ASTM D 2167 (1994; R 2001) Density and Unit Weight of
Soil in Place by the Rubber Balloon Method

ASTM D 2216 (2005) Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass

ASTM D 2488 (2006) Description and Identification of
Soils (Visual-Manual Procedure)

ASTM D 2922 (2005) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (2005) Water Content of Soil and Rock in
Place by Nuclear Methods (Shallow Depth)

ASTM D 3740 (2004a) Minimum Requirements for Agencies
Engaged in the Testing and/or Inspection
of Soil and Rock as Used in Engineering
Design and Construction
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35DJ2600 Moab UMTRA Project

422 (1963; R 2002el) Particle-Size Analysis of
Soils

4220 (1995; R 2000) Preserving and Transporting
Soil Samples

4318 (2005) Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

4643 (2000) Determination of Water (Moisture)
Content of Soil by the Microwave Oven
Heating

4944 (2004) Field Determination of Water

(Moisture) Content of Soil by the Calcium
Carbide Gas Pressure Tester

4643 (2000) Determination of Water (Moisture)
Content of Soil by Direct Heating

6938 (2007b) In-Place Density and Water Content
of Soil and Soil-Aggregate by Nuclear
Methods (Shallow Depth)

1.2 SUBMITTALS

Approval is required for submittals with a "G" designation; submittals not
having a "G" designation are for information only. All submittals shall be
provided to the Construction Manager in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-03 Product Data

Protection
Equipment

Materials Handling Plan describing the following: processing and
placement of the soil; type, model number, weight and critical
dimensions of equipment to be used for soil processing,
compaction, scarification, and smooth rolling; method of
protecting fill materials from changes in moisture content and
freezing after placement.

Testing Laboratory

Name and qualifications of the proposed testing laboratory.

SD-06 Test Reports

Rev. 4

RRM/Fill Material Testing
Compaction Testing
Within 24 hours of conclusion of physical tests, 3 copies of test

results, including calibration curves and results of calibration
tests.
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1.3 EQUIPMENT
RRM and interim cover material shall be installed with equipment capable of
scarifying and preparing the ground surface to receive fill, spreading £ill
material in uniform lifts, and compacting it to the density required by
this specification.

1.3.1 Scarification Equipment
Disks, tillers, or other approved means shall be provided to scarify the
the ground surface or the surface of each previous lift of fill prior to
placement of the next lift. The scarification equipment shall be capable
of uniformly disturbing the upper 1 inch of the underlying soil surface to
provide good bonding between lifts.

1.3.2 Compaction Equipment
Compaction equipment shall consist of footed rollers or dozers. Footed
rollers shall have a minimum weight of 45,000 pounds and at least one
tamping foot shall be provided for each 110 square inches of drum surface.
The length of each tamping foot from the outside surface of the drum, shall
be at least 6 inches. During compaction operations, the spaces between the
tamping feet shall be maintained clear of materials which would impair the
effectiveness of the tamping foot rollers. Dozers shall have a minimum
ground pressure of 1,650 lbs per sq ft.

1.3.3 Steel Wheeled Rollers
A smooth, non-vibratory steel-wheeled roller shall be used to produce a
smooth compacted surface on the top of the completed interim cover layer,
such that direct rainfall causes minimal erosion. Steel-wheeled rollers
shall weigh a minimum of 20,000 pounds.

1.3.4 Hand Operated Tampers
Hand operated tampers shall consist of rammers or other impact type
equipment. Vibratory type equipment will not be allowed.

1.4 NQA-1 QUALITY LEVEL

All construction and testing activities included in this specification:

PLACEMENT AND COMPACTION OF RRM AND INTERIM COVER for the Disposal Cell at

Crescent Junction, are designated as Quality Level 2.

PART 2 PRODUCTS

2.1 RRM MATERIAL

RRM material will consist of
off-pile contaminated soils,
materials stored in the Pile
mill tailings, consisting of
material, and cover soil.

blended, dried to near optimum moisture content for compaction,
containers, and shipped to Crescent Junction for disposal.

uranium mill tailings from the Moab Pile,

and demolition debris and other waste

at Moab. Most of the material will be uranium
contaminated sands, slimes, intermediate

The RRM material will be excavated, mixed and

loaded in
Off-pile

contaminated soil material will be excavated and hauled to the tailings

pile and eventually mixed with the tailings.

Rev. 4
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waste materials will be excavated, placed in containers, and shipped like
the RRM material. In the waste cell, non-soil materials will be placed in
the contaminated RRM fill in a manner that will not result in voids in the
waste mass.

2.2 INTERIM COVER SOIL

Interim Cover Soil will be soil from the excavation of the Crescent
Junction waste cell. It will be material that has been produced on site by
modifying the existing overburden soil and weathered Mancos Shale excavated
on site. Overburden and weathered Mancos Shale shall be excavated,
pulverized, wetted, and mixed to produce a uniform fine-grained soil near
optimum moisture content for compaction. Soil shall be free of roots,
debris, organic or frozen material, and shall have a maximum clod size of 2
inch at the time of compaction, based on a visual inspection.

PART 3 EXECUTION
3.1 RRM AND FILL SOIL ASSESSMENT TESTS

Assessment tests shall be performed on RRM and on Stockpiled soil for the
Interim Cover Layer to assure compliance with specified requirements and to
develop compaction requirements for placement. A minimum of three tests
for maximum dry density (ASTM D 698) and moisture content (ASTM D 2216)
shall be performed for each type of RRM soil observed. A minimum of three
assessment tests shall be performed on stockpiled excavated material for
use as Interim Cover Soil for each type of soil observed. During placement
of RRM and Interim Cover soil, quick moisture content tests (ASTM D 4643,
ASTM D 4944, or ASTM D 4959) shall be performed as required to maintain
moisture control.

3.1.1 Compaction Testing

In-place density testing of RRM and Interim Cover material will be
performed by Energy Solutions. The following sections describe the type
and frequency of tests being performed. When test results indicate that
compaction is not as specified, the material will be reworked, replaced
and/or recompacted to meet specification requirements.

The following type and number of tests are the minimum for each type
operation:

RRM Testing: A representative sample from each principal type or
combination of blended RRM materials shall be tested to establish
compaction curves using ASTM D 698. A minimum of one set of compaction
curves shall be developed per 10,000 cubic yards of RRM material. A
minimum of 5 points shall be used to develop each compaction curve.

Interim Cover Testing: A representative sample from each type or
combination of stockpiled excavated soil for use as Interim Cover soil
shall be tested to establish compaction curves using ASTM D 698.

In-place density testing of RRM and Interim Cover material shall be
performed in accordance with section 3.4 of this specification.
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3.2 INSTALLATION
3.2.1 RRM and Interim Cover Soil Placement

RRM and Interim Cover soil shall be placed to the lines and grades shown on
the drawings. A GPS guided Computer Aided Earthmoving System (CAES) shall
be used to direct fill placement such that RRM and Interim Cover Soil are
placed in lifts of nearly uniform thickness not to exceed 12 inches loose.
In areas where hand operated tampers must be used, the loose lift thickness
shall not exceed 4 inches.

3.2.2 Moisture Control

RRM and Interim Cover shall be placed and compacted within the moisture
content range needed to achieve 90% of the laboratory determined maximum
dry density of each type of material. RRM will be dried (at Moab by
others) to a moisture content of optimum moisture plus or minus 3%. The
Contractor shall modify the Interim Cover soil adding water and thoroughly
incorporating into the Interim Cover Soil as needed to ensure uniformity of
moisture content within a range of optimum moisture plus or minus 5%. The
moisture content shall be maintained uniform throughout each 1lift.

3.2.3 Compaction

RRM and Interim Cover soil shall be compacted to meet the following density
requirements:

RRM - 90% of the laboratory determined maximum dry density as determined by
ASTM D 698.

Interim Cover Layer - 90% of the laboratory determined maximum dry density
as determined by ASTM D 698.

3.2.4 Scarification

Scarification shall be performed on all areas of the upper surface of each
lift prior to placement of the next 1lift. Scarification shall be
accomplished with approved equipment. The final 1lift of Interim Cover soil
shall not be scarified. The final 1lift shall be smooth rolled with at
least 3 passes of the smooth steel wheeled roller to provide a smooth
surface.

3.2.5 Placement of Demolition Debris

Demolition debris will be placed in the waste cell along with RRM material.
Demolition debris will be sized by others, off site before being placed in
containers and hauled to the Crescent Junction disposal cell. Demolition
debris is to be sized as follows:
Wood, Concrete, Masonry: Cut or break up to a maximum 3-foot size
measured in any dimension.
Structural Steel Member, Pipes, Ducts, Other Long Items: Cut into
maximum 10-foot lengths.
Concrete, Clay Tile, and Other Pipes: Crush concrete and clay tile
pipes. Crush other pipes and ducts that are 6 inches or greater in
diameter or, if crushing is impractical, cut pipes and ducts in half
longitudinally. Do not crush asbestos-cement pipe.
Rubber Tires Excavated at the Site: Cut into two halves around the
circumference.
Geomembranes and Other Sheet Material: Cut into strips a maximum of 4
feet wide by 4 feet long.
Tree Limbs 4 inches in Diameter and Larger: Cut into lengths of 8 feet
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or less.

The contractor is not required to verify or perform additional size
reduction. The above information is provided to inform the contractor of
material sizes to be delivered for disposal. The contractor is responsible
for placement of demolition debris in the waste disposal cell and
compaction of RRM around the placed debris. Each container of demolition
debris shall be spread in a single layer, not stacked, and placed in a
manner that results in a minimum of voids around the debris.

3.3 CONSTRUCTION TOLERANCES

The top surface of the RRM and Interim Cover Layer shall be no greater than
2 inches above the lines and grades shown on the drawings. No minus
tolerance will be permitted.

3.4 CONSTRUCTION TESTS
3.4.1 RRM and Interim Cover Layer Tests

Compaction shall be verified by the CAES. When compaction of a lift of RRM
or Interim Cover soil is achieved, the CAES will produce a map of the
location and thickness of the completed 1ift. Computer records for each
layer of soil placed will constitute documentation of completed lifts and
be compiled as contruction records.

Perform compaction Verification Tests, in-place density and moisture
content tests on compacted fill material, in accordance with the following
requirements:

- Verification tests of in-place density shall be performed on the initial
layer of RRM, on the first 5,000 cubic yards of Interim Cover, and on any
layers in which the CAES indicates that problems occurred obtaining
compaction.

- When verification in-place density and moisture content tests are
performed on a soil layer, a minimum of two tests shall be performed per
5,000 cubic yards of fill material placed.

- Compaction and moisture content tests shall be performed in accordance
with the following methods:

o ASTM D 1556 - Density and Unit Weight of Soil in Place by the
Sand-Cone Method

o ASTM D 2216 - Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass (Oven Moisture)

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

Note: Companion sand cone tests and oven moisture tests must be
performed along with nuclear tests until a sufficient number have been
performed to demonstrate a clear correlation.

3.4.2 Quick Moisture Tests

Each day that RRM or Interim Cover soil are being placed, a minimum of one
moisture content quick test in accordance with (ASTM D 4643, ASTM D 4944,
or ASTM D 4959) shall be performed to maintain moisture control during £fill
placement. For RRM, moisture content shall be optimum plus or minus 3%.
For Interim Cover, moisture content shall be modified to optimum plus or
minus 5%.

Rev. 4 SECTION 31 00 20
Revised-Issued for Review Page 8



Project: 35DJ2600 Moab UMTRA Project

3.4.3 Test Results

Where the CAES indicates acceptable compaction, the computer output for
that 1ift (lift thickness, location, and compaction), shall be considered
proof of satisfactory lift placement. If the CAES indicates that adequate
compaction is not achieved, the 1lift shall be reworked until an acceptable
result is achieved. Verification test results of ASTM D 6938, In-Place
Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods
(Shallow Depth), shall be used to confirm the acceptability of the CAES

results.
3.5 PROTECTION
3.5.1 Moisture Content

After lift placement, moisture content shall be maintained until the next
1lift is placed.

3.5.2 Erosion

Erosion that occurs in the RRM or Interim Cover layers shall be repaired
and grades re-established.

3.5.3 Freezing and Desiccation

Freezing and desiccation of the RRM and Interim Cover soil shall be
prevented. If freezing or desiccation occurs, the affected soil shall be
reconditioned as directed.

3.5.4 Retests
Areas that have been repaired shall be retested as directed. Repairs to
the RRM or Interim Cover layers shall be documented including location and

volume of soil affected, corrective action taken, and results of retests.

-- End of Section --
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1 1/30/08 | WDB

FMP W. Barton

ALL

-Page 7, Section 3.2.2: Revised lift
thickness

Page 8, Section 3.2.6: Added
bentonite

Page 8, Section 3.3.2: Revised lift
thickness

Page 9, Section 3.3.6: Added
bentonite

Page 9, Section 3.4.1: Revised finai
sentence.

2 4/14/08 | WDB

FMP W. Barton

ALL

Page 6, Section 1.5: Add section
1.5, NQA-1 Quality Level.

Page 8, Section 3.2.2: Revised from
10" loose lift thickness to 12"
loose lift thickness.

Page 9, Section 3.3.2: Revised from
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Page 5, Section 1.3: Deieted
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Page 7, Section 2.2: Added
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size distribution to lst of tests on
Radon Barrier Material.

Page 8, Section 3.2.5: Added
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molsture requirement to add
“optimum plus or minus 3%.

Page 9, Section 3.3.3: Revised
moisture requirement to add
“optimum plus or minus 5%.
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FMP W. Barton

ALL

Page 6, Section 2.1: Change
maximum clod size from 1 inch to 3
-4 inches.

Page 7, Table 1: Change maximum
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inches.

5 09/02/10 | WDB

FMP W. Barton

ALL

Page 6, Section 2.1: Change word
“clod” to “particie”.

Page 6, Section 2.1: Add new 3™
paragraph about placement and
inspection of Mancos shaie.
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Page 8, Section 2.1, Table 1:
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