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SECTION 31 00 00

EARTHWORK
08/08

PART 1 GENERAL1.1 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 180 (2010) Standard Method of Test for
Moisture-Density Relations of Soils Using
a 4.54-kg (10-1b) Rammer and a 457-mm
(18-in.) Drop
AASHTO T 224 (2010) Standard Method of Test for

Correction for Coarse Particles in the
Soil Compaction Test

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C600 (2010) Installation of Ductile-Iron Water
Mains and Their Appurtenances

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2010; Errata 2011) Structural Welding
Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM C136 (2006) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM C33/C33M (2013) Standard Specification for Concrete
Aggregates

ASTM D1140 (2000; R 2006) Amount of Material in Soils
Finer than the No. 200 (75-micrometer)
Sieve

ASTM D1556 (2007) Density and Unit Weight of Soil in

Place by the Sand-Cone Method

ASTM D1557 (2012) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/£ft3) (2700 kN-m/m3)

ASTM D1883 (2007; E 2009; E 2009) CBR (California
Bearing Ratio) of Laboratory-Compacted
Soils
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ASTM D2487 (2011) Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D2937 (2010) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D422 (1963; R 2007) Particle-Size Analysis of
Soils
ASTM D4318 (2010) Liquid Limit, Plastic Limit, and

Plasticity Index of Soils

ASTM D6938 (2010) Standard Test Method for In-Place
Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow
Depth)

ASTM D698 (2012) Laboratory Compaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1bf/cu. ft. (600
kN-m/cu. m.))

1.2 DEFINITIONS
1.2.1 Satisfactory Materials

Satisfactory materials comprise any materials classified by ASTM D2487 as
Gw, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, Sw, SP, SM, SW-SM, SC, SW-SC,
SP-SM, and SP-SC. Satisfactory materials for grading comprise stones less
than 3 inches, except for fill material for pavements which comprise
stones less than 2 inches in any dimension.

1.2.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory. Unsatisfactory materials also 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 Contracting Officer when
encountering any contaminated materials.

1.2.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW,

GP, SW, and SP. Cohesgive materials include materials classified as GC, SC,
ML, CL, MH, and CH. Materials classified as GM and SM will be identified

as cohesionless only when the fines are nonplastic. Perform testing,
required for classifying materials, in accordance with ASTM D4318, ASTM Cl36,
ASTM D422, and ASTM D1140.

1.2.4 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 D1557 abbreviated as a percent of laboratory
maximum density. Since ASTM D1557 applies only to soils that have 30
percent or less by weight of their particles retained on the 3/4 inch
sieve, express the degree of compaction for material having more than 30
percent by weight of their particles retained on the 3/4 inch sieve as a
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percentage of the maximum density in accordance with AASHTO T 180 and
corrected with AASHTO T 224. To maintain the same percentage of coarse
material, use the "remove and replace" procedure as described in NOTE 8 of
Paragraph 7.2 in AASHTO T 180.

1.2.5 Overhaul
Not Anticipated.
1.2.6 Topsoil

Material suitable for topsoils obtained from offsite area, excavations
areas or indicated on the drawings is defined as: Natural, friable soil
representative of productive, well-drained soils in the area, free of
subsoil, stumps, rocks larger than one inch diameter, brush, weeds, toxic
substances, and other material detrimental to plant growth. Amend topsoil
pH range to obtain a pH of 5.5 to 7.

1.2.7 Hard/Unyielding Materials
Not Applicable.

1.2.8 Rock
Not Applicable.

1.2.9 Unstable Material

Unstable materials are too wet to properly support the utility pipe,
conduit, or appurtenant structure. Unstable material can result from a
Contractor failing to control the moisture content of a satisfactory
material.

1.2.10 Select Granular Material
1.2.10.1 General Requirements

Select granular material consist of materials classified (ASTM 2487) as GW,
GP, SW, or SP and not more than 5 percent by weight may be finer than No.
200 sieve when tested in accordance with ASTM D1140.

1.2.10.2 California Bearing Ratio Values

Bearing Ratio: At 0.1 inch penetration, provide a bearing ratio of 15
percent at 95 percent ASTM D1557 maximum density as determined in
accordance with ASTM D1883 for a laboratory soaking period of not less than
4 days. The CBR value of 15 is a typical value estimated from the in situ
soils classified as SP, SM, and SP-SM. Soils at the project site are
expected to be these soil types, as indicated on the boring logs.

1.2.11 Initial Backfill Material

Initial backfill consists of select granular material or satisfactory
materials free from rocks 3 inches or larger in any dimension or free from
rocks of such sgsize as recommended by the pipe manufacturer, whichever is
smaller. When the pipe is coated or wrapped for corrosion protection, free
the initial backfill material of stones larger than 2 inches in any
dimension or as recommended by the pipe manufacturer, whichever is smaller.
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1.2.12 Expansive Soils

Expansive soils are defined as soils that have a plasticity index equal to
or greater than 25 when tested in accordance with ASTM D4318.

1.2.13 Nonfrost Susceptible (NFS) Material
Nonfrost susceptible material are a uniformly graded washed sand with a
maximum particle size of 0.25 inches and less than 5 percent passing the
No. 200 size sieve, and with not more than 3 percent by weight finer than
0.02 mm grain size.

1.2.14 Pile Supported Structure
Not applicable.

1.3 SYSTEM DESCRIPTION
Subsurface soil boring logs are appended to the SPECIAL CONTRACT
REQUIREMENTS. These data represent the best subsurface information
available; however, variations may exist in the subsurface between boring
locations.

1.3.1 Classification of Excavation

No consgideration will be given to the nature of the materials, and all
excavation will be designated as unclassified excavation.

1.3.1.1 Common Excavation

Include common excavation with the satisfactory removal and disposal of all
materials not classified as rock excavation.

1.3.1.2 Rock Excavation
Not applicable to this project.

1.3.2 Blasting
Not applicable to this project.

1.3.3 Dewatering Work Plan
Submit procedures for accomplishing dewatering work.

1.4 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. When used, a designation following the "G" designation identifies
the office that will review the submittal for the Government. Submit the
following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Shoring; G, RO
Dewatering Work Plan; G, RO
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SD-03 Product Data

Utilization of Excavated Materials; G, RO
Opening of any Excavation or Borrow Pit; G, RO

SD-06 Test Reports
Testing
Borrow Site Testing

Within 24 hours of conclusion of physical tests, submit 2 copies
of test results, including calibration curves and results of
calibration tests.

SD-07 Certificates
Testing
PART 2 PRODUCTS
2.1 REQUIREMENTS FOR OFFSITE SOILS

When specified and required by state, regional, federal, military, and
local authorities or when contamination is suspected, the Contractor shall
test offsite soils brought in for use as backfill for Total Petroleum
Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and
full Toxicity Characteristic Leaching Procedure (TCLP) including
ignitability, corrosivity and reactivity. Do not bring material onsite
until all of the required tests have been approved by the Contracting
Officer. If it has been determined that testing is not required for offsite
soils due to lack of requirements being specified by a given authority, the
Contractor is still obligated to provide contaminant free borrow material.
Therefore, offsite soils should be clean and from established borrow areas
of known quality, free of deleterious material.

2.2 BURIED WARNING AND IDENTIFICATION TAPE

Provide polyethylene plastic and metallic core or metallic-faced, acid- and
alkali-resistant, polyethylene plastic warning tape manufactured
specifically for warning and identification of buried utility lines.
Provide tape on rolls, 3 inches 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
Yellow Gas, 0il; Dangerous Materials
Orange Telephone and Other Communications
Blue Water Systems
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2

Warning Tape Color Codes

Green Sewer Systems
White Steam Systems
Gray Compressed Air

.2.1 Warning Tape for Metallic Piping

Provide acid and alkali-resistant polyethylene plastic tape conforming to
the width, color, and printing requirements specified above, with a minimum
thickness of 0.003 inch and a minimum strength of 1500 psi lengthwise, and
1250 psi crosswise, with a maximum 350 percent elongation.

.2.2 Detectable Warning Tape for Non-Metallic Piping

Provide polyethylene plastic tape conforming to the width, color, and
printing requirements specified above, with a minimum thickness of 0.004
inch, and a minimum strength of 1500 psi lengthwise and 1250 psi

crosswise. Manufacture tape with integral wires, foil backing, or other
means of enabling detection by a metal detector when tape is buried up to 3
feet deep. Encase metallic element of the tape in a protective jacket or
provide with other means of corrosion protection.

.3 DETECTION WIRE FOR NON-METALLIC PIPING

Insulate a single strand, solid copper detection wire with a minimum of 12
AWG.

.4 MATERIAL FOR RIP-RAP

Not Applicable to this Project.

4.1 Bedding Material

Not Applicable.

.4.2 Grout

Not Applicable.

4.3 Rock

Not Applicable.

.5 CAPILLARY WATER BARRIER

Provide capillary water barrier of clean, poorly graded crushed rock,
crushed gravel, or uncrushed gravel placed beneath a building slab with or
without a vapor barrier to cut off the capillary flow of pore water to the
area immediately below. Conform to ASTM C33/C33M for fine aggregate
grading with a maximum of 3 percent by weight passing ASTM D1140, No. 200
sieve, or 1-1/2 inch and no more than 2 percent by weight passing the No. 4
size sieve or coarse aggregate Size 57, 67, or 77.
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PART 3 EXECUTION

3

.1 STRIPPING OF TOPSOIL

Where indicated or directed, strip topsoil to a depth of 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 2 inches in diameter, and
other materials that would interfere with planting and maintenance
operations. Stockpile in locations indicated any surplus of topsoil from
excavations and gradings.

.2 GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits
of the project to the lines, grades, and elevations indicated and as
specified. Perform the grading in accordance with the typical sections
shown and the tolerances specified in paragraph FINISHING. Transport
satisfactory excavated materials and place in fill or embankment within the
limits of the work. Excavate unsatisfactory materials encountered within
the limits of the work below grade and replace with satisfactory materials
as directed. Include such excavated material and the satisfactory material
ordered as replacement in excavation. Dispose surplus satisfactory
excavated material not required for f£ill or embankment in areas approved
for surplus material storage or designated waste areas. Dispose
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. Excavate material required
for fill 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 as specified.

2.1 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 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 cobble to grades shown.
Dispose 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 leaves, brush, sticks,
trash, and other debris until final acceptance of the work.

2.2 Drainage Structures

Make excavations to the lines, gradeg, 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. Do not excavate to final grade
until just before concrete, masonry or other construction features are to
be placed. The Contractor shall not leave open excavations for extended
periods of time.

.2.3 Drainage

Provide for the collection and disposal of surface and subsurface water
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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/or provide temporary ditches, swales, and other drainage features and
equipment as required to maintain dry soils. When unsuitable working
platforms for equipment operation and unsuitable soil support for
subsequent construction features develop, remove unsuitable material and
provide new soil material as specified herein. 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.

3.2.4 Dewatering

Dewatering is not anticipated within the foundation excavation limits
indicated for this site. Deeper utility installation may require isolated
dewatering efforts. However, should the water table become elevated beyond
the seasonally high level during construction, the Contractor shall be
prepared to dewater the site according to the following:

Control groundwater flowing toward or into excavations to prevent sloughing
of excavation slopes and walls, boils, uplift and heave in the excavation
and to eliminate interference with orderly progress of construction. Do
not permit French drains, sumps, ditches or trenches within 3 feet of the
foundation of any structure, except with specific written approval, and
after specific contractual provisions for restoration of the foundation
area have been made. Take control measures by the time the excavation
reaches the water level in order to maintain the integrity of the in situ
material. While the excavation is open, maintain the water level
continuously, at least 2.0 feet below the working level. Operate dewatering
system continuously until construction work below existing water levels is
complete. Submit performance records weekly.

3.2.5 Trench Excavation Requirements

Excavate the trench as recommended by the manufacturer of the pipe to be
installed. Slope trench walls below the top of the pipe, or make vertical,
and of such width as recommended in the manufacturer's printed installation
manual. Provide vertical trench walls where no manufacturer's printed
installation manual is available. Shore trench walls more than 4 feet
high, cut back to a stable slope, or provide with equivalent means of
protection for employees who may be exposed to moving ground or cave in.
Shore vertical trench walls more than 4 feet high. Excavate trench walls
which are cut back to at least the angle of repose of the soil. Give
special attention to slopes which may be adversely affected by weather or
moisture content. Do not exceed the trench width below the pipe top of 24
inches plus pipe outside diameter (0.D.) for pipes of less than 24 inches
ingide diameter, and do not exceed 36 inches plus pipe outside diameter for
sizes larger than 24 inches inside diameter. Where recommended trench
widths are exceeded, provide redesign, stronger pipe, or special
installation procedures by the Contractor. The Contractor is responsible
for the cost of redesign, stronger pipe, or special installation procedures
without any additional cost to the Government.

3.2.5.1 Bottom Preparation

Grade the bottoms of trenches accurately to provide uniform bearing and
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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 3.0 inches or greater in any dimension, or as
recommended by the pipe manufacturer, whichever is smaller, to avoid point
bearing.

3.2.5.2 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. When removal of unstable material is required due to the
Contractor's fault or neglect in performing the work, the Contractor is
responsible for excavating the resulting material and replacing it without
additional cost to the Government.

3.2.5.3 Excavation for Appurtenances

Provide excavation for manholes, catch-basins, inlets, or similar
structures sufficient to leave at least 12 inches clear between the outer
structure surfaces and the face of the excavation or support members.
Provide excavation of sufficient size to permit the placement and removal
of forms for the full length and width of structure footings and
foundations as shown. Specify removal of unstable material. 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.

3.2.5.4 Jacking, Boring, and Tunneling
Not Anticipated.
3.2.6 Underground Utilities

The Contractor is responsible for movement of construction machinery and
equipment over pipes and utilities during construction. Perform work
adjacent to non-Government utilities as indicated in accordance with
procedures outlined by utility company. Excavation made with power-driven
equipment is not permitted within 2.0 feet of known Government-owned
utility or subsurface construction. 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 or other existing work affected
by the contract excavation until approval for backfill is granted by the
Contracting Officer. Report damage to utility lines or subsurface
construction immediately to the Contracting Officer. Any utility debris
from demolition shall not be incorporated into the earthwork for this
project.

3.2.7 Structural Excavation

Ensure that footing subgrades have been inspected and approved by the
Contracting Officer or representative prior to concrete placement. The
shallow foundation design requires that all footings bear upon an
engineered, compacted fill material. This fill material, shall be at least
4.0-feet below the bottom of where footings are to be placed. Satisfactory
material shall be undercut and recompacted to meet the proper density. The

SECTION 31 00 00 Page 9
UNCLASSIFIED//FOUO Rel NOR ITA US



NIRL REPROGRAMMING LAB W91278-16-URGC-0005
EGLIN AIR FORCE BASE, FL MO14ER64

in situ material is expected to be satisfactory for recompaction to
construct the engineered fill. Additional fill may be required to meet
final grades. Unsatisfactory material shall be be removed by undercutting,
if encountered. Where unsatisfactory soils are undercut for removal,
satisfactory material shall be backfilled and compacted at the proper
density to meet the required footing grade. All satisfactory soils brought
into the project site for structural/engineered fill shall be free of
trash, garbage, organic material, construction debris, and any other
contaminants or deleterious materials.

3.3 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. Unless otherwise
provided in the contract, the Contractor is responsible for obtaining the
right to procure material, pay royalties and other charges involved, and
bear the expense of developing the sources, including rights-of-way for
hauling from the owners. Borrow material from approved sources on
Government-controlled land may be obtained without payment of royalties.
Unless specifically provided, do not obtain borrow within the limits of the
project site without prior written approval. Consider necessary clearing,
grubbing, and satisfactory drainage of borrow pits and the disposal of
debris thereon related operations to the borrow excavation.

3.4 OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS

Notify the Contracting Officer sufficiently in advance of the opening of
any excavation or borrow pit or borrow areas to permit elevations and
measurements of the undisturbed ground surface to be taken. Except as
otherwise permitted, excavate borrow pits and other excavation areas
providing adequate drainage. Transport overburden and other spoil material
to designated spoil areas or otherwise dispose of as directed. Provide
neatly trimmed and drained borrow pits after the excavation is completed.
Ensure that excavation of any area, operation of borrow pits, or dumping of
spoil material results in minimum detrimental effects on natural
environmental conditions.

3.5 SHORING
3.5.1 General Requirements

Extensive Shoring is not anticipated, but if necessary the Contractor shall
adhere to the following:

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.

3.5.2 Geotechnical Engineer for Dewatering and Shoring

Hire a Professional Geotechnical Engineer to 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,
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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 Contracting Officer of
the status of the plan and an accounting of the Contractor's adherence to
the plan addressing any present or potential problems. The Contracting
Officer is responsible for arranging meetings with the Geotechnical
Engineer at any time throughout the contract duration.

3.6 GRADING AREAS

Where indicated, divide work into grading areas within which satisfactory
excavated material will be placed in embankments, fills, and required
backfills. Do not haul satisfactory material excavated in one grading area
to another grading area except when so directed in writing. Place and
grade stockpiles of satisfactory and unsatisfactory and wasted materials as
specified. Keep stockpiles in a neat and well drained condition, giving
due consideration to drainage at all times. Clear, grub, and seal by
rubber-tired equipment, the ground surface at stockpile locations;
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. If the
Contractor fails to protect the stockpiles, and any material becomes
unsatisfactory, remove and replace such material with satisfactory material
from approved sources.

3.7 FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be placed.
3.8 GROUND SURFACE PREPARATION
3.8.1 General Requirements

Remove and replace unsatisfactory material with satisfactory materials, as
directed by the Contracting Officer, in surfaces to receive fill or in
excavated areas. Scarify the surface to a depth of 6 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 fill.

3.8.2 Frozen Material

Do not place material on surfaces that are muddy, frozen, or contain
frost. Finish compaction by sheepsfoot rollers, pneumatic-tired rollers,
steel-wheeled rollers, or other approved equipment well suited to the soil
being compacted. Moisten material as necessary to plus or minus 2 percent
of optimum moisture to provide the moisture content that will readily
facilitate obtaining the specified compaction with the equipment used.

3.9 UTILIZATION OF EXCAVATED MATERIALS
Dispose unsatisfactory materials removing from excavations into designated

waste disposal or spoil areas. Use satisfactory material removed from
excavations, insofar as practicable, in the construction of fills,
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embankments, subgrades, shoulders, bedding (as backfill), and for similar
purposes. Submit procedure and location for disposal of unused
satisfactory material. Submit proposed source of borrow material. 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. Clear and grub newly designated waste areas on
Government-controlled land before disposal of waste material thereon.
Stockpile and use coarse rock from excavations for constructing slopes or
embankments adjacent to streams, or sides and bottoms of channels and for
protecting against erosion. Do not dispose excavated material to obstruct
the flow of any stream, endanger a partly finished structure, impair the
efficiency or appearance of any structure, or be detrimental to the
completed work in any way.

3.10 BURIED TAPE AND DETECTION WIRE
3.10.1 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.

3.10.2 Buried Detection Wire

Bury detection wire directly above non-metallic piping at a distance not to
exceed 12 inches above the top of pipe. Extend the wire continuously and
unbroken, from manhole to manhole. Terminate the ends of the wire inside
the manholes at each end of the pipe, with a minimum of 3 feet of wire,
coiled, remaining accessible in each manhole. Furnish insulated wire over
it's entire length. Install wires at manholes between the top of the
corbel and the frame, and extend up through the chimney seal between the
frame and the chimney seal. For force maing, terminate the wire in the
valve pit at the pump station end of the pipe.

3.11 BACKFILLING AND COMPACTION

Place backfill adjacent to any and all types of structures, and compact to
at least 90 percent laboratory maximum density for cohesive materials or 95
percent laboratory maximum density for cohesionless materials, to prevent
wedging action or eccentric loading upon or against the structure. Prepare
ground surface on which backfill is to be placed and provide compaction
requirements for 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.

3.11.1 Trench Backfill
Backfill trenches to the grade shown. Backfill the trench to 2.0 feet
above the top of pipe prior to performing the required pressure tests.
Leave the joints and couplings uncovered during the pressure test. Do not
backfill the trench until all specified tests are performed.

3.11.1.1 Replacement of Unyielding Material

Replace unyielding material removed from the bottom of the trench with
select granular material or initial backfill material.
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3.11.1.2 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
inches loose thickness.

3.11.1.3 Bedding and Initial Backfill

Provide bedding of the type and thickness shown. Place initial backfill
material and compact it with approved tampers to a height of at least one
foot above the utility pipe or conduit. Bring up the 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.
Except as specified otherwise in the individual piping section, provide
bedding for buried piping in accordance with AWWA Ce600, Type 4, except as
specified herein. Compact backfill to top of pipe to 95 percent of

ASTM D698 maximum density. Provide plastic piping with bedding to spring
line of pipe. Provide materials as follows:

a. Class I: Angular, 0.25 to 1.5 inch, graded stone, including a number
of £fill materials that have regional significance such as coral, slag,
cinders, crushed stone, and crushed shells.

b. Class II: Coarse sands and gravels with maximum particle size of 1.5
inch, including various graded sands and gravels containing small
percentages of fines, generally granular and noncohesive, either wet or
dry. Soil Types GW, GP, SW, and SP are included in this class as
specified in ASTM D2487.

c. Clean, coarse-grained sand classified as SP or SW by ASTM D2487 for
bedding, backfill, and as indicated.

d. Clean, coarsely graded natural gravel, crushed stone or a combination
thereof identified as GP or GW in accordance with ASTM D2487 for
bedding and backfill or as indicated. Do not exceed maximum particle
size of 3.0 inches.

3.11.1.4 Final Backfill

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

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

b. Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas: Deposit
backfill in layers of a maximum of 12 inches loose thickness, and
compact it to 85 percent maximum density for cohesive soils and 90
percent maximum density for cohesionless soils. Do not allow water
jetting to penetrate the initial backfill. Do not permit compaction by
water flooding or jetting. Apply this requirement to all other areas
not specifically designated above.

3.11.2 Backfill for Appurtenances
After the manhole, catchbasin, inlet, or similar structure has been

constructed and the concrete has been allowed to cure for a minimum of 7
days, place backfill in such a manner that the structure is not be damaged
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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.

3.12 SPECIAL REQUIREMENTS

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

3.12.1 Gas Distribution

Excavate trenches to a depth that will provide a minimum 18 inches of cover
in rock excavation and a minimum 24 inch of cover in other excavation.

3.12.2 Water Lines

Excavate trenches to a depth that provides a minimum cover of 2.0 feet from
the existing ground surface, or from the indicated finished grade,
whichever is lower, to the top of the pipe. For fire protection yard mains
or piping, an additional 6.0 inches of cover is required.

3.12.3 Heat Distribution System

Free initial backfill material of stones larger than 1/4 inch in any
dimension.

3.12.4 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.

3.12.5 Pipeline Casing

Where indicated, provide new smooth wall steel pipeline casing. Do not
permit any boring under existing or newly constructed foundation elements,
such as isolated or strip footings. 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:

3.12.5.1 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/D1.1M. Do not use water or other
fluids in connection with any boring operation, especially adjacent to
existing infrastructure.

3.12.5.2 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.

3.12.5.3 End Seals
After installation of piped utilities in pipeline casing, provide

watertight end seals at each end of pipeline casing between pipeline casing
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and piping utilities. Provide watertight end seals as indicated.
3.13 EMBANKMENTS Not Applicable
3.14 SUBGRADE PREPARATION
3.14.1 Proof Rolling

The subgrade material is expected to be satisfactory in nature and should
only require minimal undercutting and recompaction below the footings to
increase density and reduce settlement. Therefore, proof rolling does not
appear to be applicable. However, the Contracting Officer or representative
may elect to have proof rolling done on certain areas (especially parking
areas and driveways) where poor compaction is suspected.

3.14.2 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.

3.14.3 Compaction

Finish compaction by sheepsfoot rollers, pneumatic-tired rollers,
steel-wheeled rollers, or other approved equipment. Sandy, coarse-grained
material should be compacted with vibratory equipment, such as vibratory
smooth-drum rollers. General fill or backfill shall be placed in lifts no
greater than 8.0 inches. If compaction cannot be met with 8.0 inch loose
lifts the 1lift thickness shall be reduced to 6.0 inches. Hand compaction
shall require 4.0 loose lifts. Compaction of subgrades to bear structural
loads shall be compacted to at least 95 percent of the laboratory maximum
density.

3.14.3.1 Compaction of Subgrade for Pavements
Compact subgrade for pavements to at least 95 percentage laboratory maximum
density 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 12.0 inches of subgrade.

3.14.3.2 Subgrade for Shoulders

Compact subgrade for shoulders to at least 90 percentage laboratory maximum
density for thefull depth of the shoulder.

3.15 SHOULDER CONSTRUCTION

Construct shoulders of satisfactory excavated or borrow material or as

otherwise shown or specified.. Submit advanced notice on shoulder
construction for rigid pavements. Construct shoulders immediately after
adjacent paving is complete. In the case of rigid pavements, do not

construct shoulders until permission of the Contracting Officer has been
obtained. Compact the entire shoulder area to at least the percentage of
maximum density as specified in paragraph SUBGRADE PREPARATION above, for
specific ranges of depth below the surface of the shoulder. Finish

compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
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rollers, vibratory compactors, or other approved equipment. Finish
shoulder construction in proper sequence in such a manner that adjacent
ditches will be drained effectively and that no damage of any kind is done
to the adjacent completed pavement. Align the completed shoulders true to
grade and shaped to drain in conformity with the cross section shown.

3.16 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.

3.16.1 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. Protect and maintain the finished 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.

3.16.2 Capillary Water Barrier

Place a capillary water barrier under concrete floor and area-way slabs
grade directly on the subgrade and compact with a minimum of two passes of
a hand-operated plate-type vibratory compactor.

3.16.3 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.

3.17 PLACING TOPSOIL

On areas to receive topsoil, prepare the compacted subgrade soil to a 4.0
inches depth for bonding of topsoil with subsoil. Spread topsoil evenly to
a thickness of 4.0 inches and grade to the elevations and slopes shown. Do
not spread topsoil when frozen or excessively wet or dry. Obtain material
required for topsoil in excess of that produced by excavation within the
grading limits from areas indicated.

3.18 TESTING

Perform testing by a Corps validated commercial testing laboratory or the
Contractor's validated testing facility. Submit qualifications of the
Corps validated commercial testing laboratory or the Contractor's validated
testing facilities. If the Contractor elects to establish testing
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facilities, do not permit work requiring testing until the Contractor's
facilities have been inspected, Corps validated and approved by the
Contracting Officer.

a. Determine field in-place density in accordance with ASTM Dl1556and/or
ASTM D6938. When ASTM D6938 is used, check the calibration curves and
adjust using only the sand cone method as described in ASTM D1556.
ASTM D6938 results in a wet unit weight of soil in determining the
moisture content of the soil when using this method.

b. Check the calibration curves furnished with the moisture gauges along
with density calibration checks as described in ASTM D6938; check the
calibration of both the density and moisture gauges at the beginning of
a job on each different type of material encountered and at intervals
as directed by the Contracting Officer or representative. ASTM D2937,
use the Drive Cylinder Method only for soft, fine-grained, cohesive
soils. When test results indicate, as determined by the Contracting
Officer, that compaction is not as specified, remove the material,
replace and recompact to meet specification requirements.

c. Perform tests on recompacted areas to determine conformance with
specification requirements. Appoint a registered professional civil
engineer to certify inspections and test results. These certifications
shall state that the tests and observations were performed by or under
the direct supervision of the engineer and that the results are
representative of the materials or conditions being certified by the
tests. The following number of tests, if performed at the appropriate
time, will be the minimum acceptable for each type operation.

3.18.1 Fill and Backfill Material Gradation
One test per 20 cubic yards stockpiled or in-place source material.
Determine gradation of fill and backfill material in accordance with
ASTM C136, ASTM D422, and/or ASTM D1140.

3.18.2 In-Place Densities

a. One test per 1000 square feet, or fraction thereof, of each 1lift of
fill or backfill areas compacted by other than hand-operated machines.

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

c. One test per 100 linear feet, or fraction thereof, of each 1lift of
embankment or backfill for roads.

3.18.3 Check Tests on In-Place Densities
If ASTM D6938 is used, check in-place densities by ASTM D1556 as follows:
a. One check test per 1lift for each 2000 square feet, or fraction thereof,
of each lift of f£ill or backfill compacted by other than hand-operated

machines.

b. One check test per 1lift for each 1000 square feet, of fill or backfill
areas compacted by hand-operated machines.
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c. One check test per lift for each 200 linear feet, or fraction thereof,
of embankment or backfill for roads.

3.18.4 Moisture Contents

In the stockpile, excavation, or borrow areas, perform a minimum of two
tests per day per type of material or source of material being placed
during stable weather conditions. During unstable weather, perform tests
as dictated by local conditions and approved by the Contracting Officer.

3.18.5 Optimum Moisture and Laboratory Maximum Density

Perform tests for each type material or source of material including borrow
material to determine the optimum moisture and laboratory maximum density
values. One representative test per 20 cubic yards of fill and backfill,
or when any change in material occurs which may affect the optimum moisture
content or laboratory maximum density. Failure to maintain the optimal
moisture content may result in a loss of the specified density and is not
acceptable.

3.18.6 Tolerance Tests for Subgrades

Perform continuous checks on the degree of finish specified in paragraph
SUBGRADE PREPARATION during construction of the subgrades.

3.18.7 Displacement of Sewers

If applicable, after other required tests have been performed and the
trench backfill compacted to at least 2.0 feet above the top of the pipe or
the finished grade surface, inspect the pipe to determine whether
significant displacement has occurred. Conduct this inspection in the
presence of the Contracting Officer. Inspect pipe sizes larger than 36
inches, while inspecting smaller diameter pipe by shining a light or laser
between manholes or manhole locationsg, or by the use of television cameras
passed through the pipe. If, in the judgment of the Contracting Officer,
the interior of the pipe shows poor alignment or any other defects that
would cause improper functioning of the system, replace or repair the
defects as directed at no additional cost to the Government.

3.19 DISPOSITION OF SURPLUS MATERIAL
Provide surplus material or other soil material not required or suitable
for filling or backfilling, and brush, refuse, stumps, roots, and timber as
indicated or removed from Government property as directed by the

Contracting Officer.

-- End of Section --
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CLEARING AND GRUBBING
08/08

PART 1 GENERAL

1.1 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submittals with an "S"
are for inclusion in the Sustainability Notebook, in conformance to Section
01 33 29 SUSTAINABILITY REPORTING. Submit the following in accordance with
Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data
Nonsaleable Materials
SD-04 Samples
Herbicide

1.2 DELIVERY, STORAGE, AND HANDLING

Deliver materials to store at the site, and handle in a manner which will
maintain the materials in their original manufactured or fabricated
condition until ready for use.

PART 2 PRODUCTS

2.1 HERBICIDE
Comply with Federal Insecticide, Fungicide, and Rodenticide Act (Title 7
U.S.C. Section 136) for requirements on Contractor's licensing,

certification and record keeping. Contact the command Pest Control
Coordinator prior to starting work. Submit samples in cans with

manufacturer's label.
PART 3 EXECUTION
3.1 PROTECTION
3.1.1 Roads and Walks
Keep roads and walks free of dirt and debris at all times.
3.1.2 Trees, Shrubs, and Existing Facilities
Protect trees and vegetation to be left standing from damage incident to

clearing, grubbing, and construction operations by the erection of barriers
or by such other means as the circumstances require.
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3.1.3 Utility Lines

Protect existing utility lines that are indicated to remain from damage.
Notify the Contracting Officer immediately of damage to or an encounter
with an unknown existing utility line. The Contractor is responsible for
the repairs of damage to existing utility lines that are indicated or made
known to the Contractor prior to start of clearing and grubbing

operations. When utility lines which are to be removed are encountered
within the area of operations, notify the Contracting Officer in ample time
to minimize interruption of the service. Refer to Section 01 00 00,
ADDITIONAL SPECIAL CONRACT REQUIREMENTS and Section 01 57 20.00 10,
ENVIRONMENTAL PROTECTION - EGLIN STANDARD for additional utility protection.

3.2 CLEARING

Clearing shall consist of the felling, trimming, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
designated for removal, including downed timber, snags, brush, and rubbish
occurring within the areas to be cleared. Clearing shall also include the
removal and disposal of structures that obtrude, encroach upon, or
otherwise obstruct the work.

3.3 TREE REMOVAL

Where indicated or directed, trees and stumps that are designated as trees
shall be removed from areas outside those areas designated for clearing and
grubbing. This work shall include the felling of such trees and the removal
of their stumps and roots as specified in paragraph GRUBBING. Trees shall
be disposed of as specified in paragraph DISPOSAL OF MATERIALS.

3.4 PRUNING
All pruning be done by a Certified Arborist.
3.5 GRUBBING

Grubbing consists of the removal and disposal of stumps, roots larger than
3 inches in diameter, and matted roots from the designated grubbing areas.
Remove material to be grubbed, together with logs and other organic or
metallic debris not suitable for foundation purposes, to a depth of not
less than 18 inches below the original surface level of the ground in areas
indicated to be grubbed and in areas indicated as construction areas under
this contract, such as areas for buildings, and areas to be paved. Fill
depressions made by grubbing with suitable material and compact to make the
surface conform with the original adjacent surface of the ground.

3.6 DISPOSAL OF MATERIALS

3.6.1 Nonsaleable Materials
Written permission to dispose of such products on private property shall be
filed with the Contracting Officer. Logs, stumps, roots, brush, rotten
wood, and other refuse from the clearing and grubbing operations, shall be
disposed of outside the limits of Government-controlled land at the

Contractor's responsibility.

-- End of Section --
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PART 1

1.

1

SECTION 31 23 00.00 20

EXCAVATION AND FILL
02/11

GENERAL

REFERENCES

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

AWWA

AWPA

AWPA

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AMERICAN WATER WORKS ASSOCIATION (AWWA)

C600 (2010) Installation of Ductile-Iron Water
Mains and Their Appurtenances

AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)

c2 (2003) Lumber, Timber, Bridge Ties and
Mine Ties - Preservative Treatment by
Pressure Processes

P5 (2014) Standard for Waterborne
Preservatives

ASTM INTERNATIONAL (ASTM)

A139/A139M (2004; R 2010) Standard Specification for
Electric-Fusion (ARC)-Welded Steel Pipe
(NPS 4 and over)

A252 (2010) Standard Specification for Welded
and Seamless Steel Pipe Piles

Cl136/C136M (2014) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

C33/C33M (2013) Standard Specification for Concrete
Aggregates

D1140 (2014) Amount of Material in Soils Finer
than the No. 200 (75-micrometer) Sieve

D1556 (2007) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

D1557 (2012) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/£ft3) (2700 kN-m/m3)

D1883 (2014) CBR (California Bearing Ratio) of
Laboratory-Compacted Soils

D2216 (2010) Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass
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ASTM D2321 (2014; E 2014) Standard Practice for
Underground Installation of Thermoplastic
Pipe for Sewers and Other Gravity-Flow
Applications

ASTM D2487 (2011) Soils for Engineering Purposes
(Unified Soil Classification System)

ASTM D3786/D3786M (2013) Hydraulic Bursting Strength of
Textile Fabrics-Diaphragm Bursting
Strength Tester Method

ASTM D4318 (2010; E 2014) Liquid Limit, Plastic
Limit, and Plasticity Index of Soils

ASTM D4355/D4355M (2014) Deterioration of Geotextiles from
Exposure to Light, Moisture and Heat in a
Xenon-Arc Type Apparatus

ASTM D4491 (1999a; R 2014; E 2014) Water Permeability
of Geotextiles by Permittivity

ASTM D4533/D4533M (2015) Standard Test Method for Trapezoid
Tearing Strength of Geotextiles

ASTM D4632/D4632M (2015) Grab Breaking Load and Elongation
of Geotextiles

ASTM D4751 (2012) Determining Apparent Opening Size
of a Geotextile

ASTM D4759 (2011) Determining the Specification
Conformance of Geosynthetics

ASTM D4833/D4833M (2007; E 2013; R 2013) Index Puncture
Resistance of Geotextiles, Geomembranes,
and Related Products

ASTM D5084 (2010) Measurement of Hydraulic
Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D6938 (2010) Standard Test Method for In-Place
Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow
Depth)

ASTM D698 (2012; E 2014) Laboratory Compaction
Characteristics of Soil Using Standard
Effort (12,400 ft-1lbf/cu. ft. (600
kN-m/cu. m.))

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements
Manual
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U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SW-846.3-3 (1999, Third Edition, Update III-A) Test
Methods for Evaluating Solid Waste:
Physical/Chemical Methods

1.2 DEFINITIONS
1.2.1 Capillary Water Barrier

A layer of clean, poorly graded crushed rock, stone, or natural sand or
gravel having a high porosity which is placed beneath a building slab with
or without a vapor barrier to cut off the capillary flow of pore water to
the area immediately below a slab.

1.2.2 Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density
obtained by the test procedure presented in ASTM D1557, for general soil
types, abbreviated as percent laboratory maximum density.

1.2.3 Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials
which are not included in the definition of "rock" but which usually
require the use of heavy excavation equipment, ripper teeth, or jack
hammers for removal.

1.2.4 Rock

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither 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. Removal of hard material will not be considered rock excavation
because of intermittent drilling and blasting that is performed merely to
increase production.

1.2.5 Pile Supported Structure

As used herein, a structure where both the foundation and floor slab are
pile supported.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.
Submittals with an "S" are for inclusion in the Sustainability Notebook, in
conformance to Section 01 33 29 SUSTAINABILITY REPORTING. Submit the
following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Dewatering work plan
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Submit 15 days prior to starting work.

SD-06 Test Reports
Borrow Site Testing; G
Fill and backfill test
Select material test
Porous fill test for capillary water barrier
Density tests
Moisture Content Tests

Copies of all laboratory and field test reports within 24 hours of the
completion of the test.

1.4 DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.
1.5 CRITERIA FOR BIDDING

Base bids on the following criteria:

a. Surface elevations are as indicated.

b. Pipes or other artificial obstructions, except those indicated, will
not be encountered.

c. Ground water elevations indicated by the boring log were those existing
at the time subsurface investigations were made and do not necessarily
represent ground water elevation at the time of construction.

d. Ground water elevation is 6 feet below existing surface elevation.
e. Material character is indicated by the boring logs.

f. Hard materials and rock will not be encountered below existing surface
elevations.

g. Borrow material, Suitable backfill, and bedding material in the
quantities required is not available at the project site.
h. Blasting will not be permitted. Remove material in an approved manner.

1.6 REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for
petroleum hydrocarbons, BTEX, PCBs and HW characteristics (including
toxicity, ignitability, corrosivity, and reactivity). Backfill shall not
contain concentrations of these analytes above the appropriate State and/or
EPA criteria, and shall pass the tests for HW characteristics. Determine
petroleum hydrocarbon concentrations by using appropriate State protocols.
Determine BTEX concentrations by using EPA SW-846.3-3 Method 5035/8260B.
Perform complete TCLP in accordance with EPA SW-846.3-3 Method 1311.

SECTION 31 23 00.00 20 Page 4
UNCLASSIFIED//FOUO Rel NOR ITA US



NIRL REPROGRAMMING LAB W91278-16-URGC-0005
EGLIN AIR FORCE BASE, FL MO14ER64

Perform HW characteristic tests for ignitability, corrosivity, and
reactivity in accordance with accepted standard methods. Perform PCB
testing in accordance with accepted standard methods for sampling and
analysis of bulk solid samples. Provide borrow site testing for petroleum
hydrocarbons and BTEX from a grab sample of material from the area most
likely to be contaminated at the borrow site (as indicated by visual or
olfactory evidence), with at least one test from each borrow gite. For
each borrow site, provide borrow site testing for HW characteristics from a
composite sample of material, collected in accordance with standard soil
sampling techniques. Do not bring material onsite until tests results have
been received and approved by the Contracting Officer.

.7 QUALITY ASSURANCE

.7.1 Dewatering Work Plan

Submit procedures for accomplishing dewatering work.

.7.2 Utilities

Movement of construction machinery and equipment over pipes and utilities
during construction shall be at the Contractor's risk. Perform work
adjacent to non-Government utilities as indicated in accordance with
procedures outlined by utility company. Excavation made with power-driven
equipment is not permitted within two feet of known Government-owned
utility or subsurface construction. 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 or other existing work affected
by the contract excavation until approval for backfill is granted by the
Contracting Officer. Report damage to utility lines or subsurface
construction immediately to the Contracting Officer.

PART 2 PRODUCTS

2

2

.1 SOIL MATERIALS

1.1 Satisfactory Materials

Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC,
GP-GC, GM-GC, Sw, spP, SM, SwW-SM, SC, SwW-sC, sSP-sM, SpP-SC, CL,ML, CL-ML, CH,
MH free of debris, roots, wood, scrap material, vegetation, refuse, soft
unsound particles, and deleterious, or objectionable materials. Unless
specified otherwise, the maximum particle diameter shall be one-half the
1ift thickness at the intended location.

1.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials. Unsatisfactory materials also include man-made fills, trash,
refuse, or backfills from previous construction. Unsatisfactory material
also includes material classified as satisfactory which contains root and
other organic matter, frozen material, and stones large. The Contracting
Officer shall be notified of any contaminated materials.

.1.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW,
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GP, SW, and SP. Cohesive materials include materials classified as GC, SC,
ML, CL, MH, and CH. Materials classified as GM, GP-GM, GW-GM, SW-SM,
SP-SM, and SM shall be identified as cohesionless only when the fines are
nonplastic (plasticity index equals zero). Materials classified as GM and
SM will be identified as cohesive only when the fines have a plasticity
index greater than zero.

2.1.4 Common Fill

Approved, unclassified soil material with the characteristics required to
compact to the soil density specified for the intended location.

2.1.5 Backfill and Fill Material

ASTM D2487, classification GW, GP, GM, GC, SW, SP, SM, SC with a maximum
ASTM D4318 liquid limit of 35, maximum ASTM D4318 plasticity index of 12,
and a maximum of 25 percent by weight passing ASTM D1140, No. 200 sieve.

2.1.6 Select Material

Provide materials classified as GW, GP, SW, or SP by ASTM D2487 where
indicated. The liquid limit of such material shall not exceed 35 percent
when tested in accordance with ASTM D4318. The plasticity index shall not

be greater than 12 percent when tested in accordance with ASTM D4318, and
not more than 35 percent by weight shall be finer than No. 200 sieve when
tested in accordance with ASTM D1140. Coefficient of permeability shall be
a minimum of 0.002 feet per minute when tested in accordance with ASTM D5084.

Bearing Ratio: At 0.1 inch penetration, the bearing ratio shall be 95
percent ASTM D1557 maximum density as determined in accordance with

ASTM D1883 for a laboratory soaking period of not less than 4 days. The
combined material shall conform to the following sieve analysis:

Sieve Size Percent Passing
by Weight

2 1/2 inches 100

No. 4 40 - 85

No. 10 20 - 80

No. 40 10 - 60

No. 200 5 - 25

2.1.7 Topsoil

Natural, friable soil representative of productive, well-drained soils in
the area, free of subsoil, stumps, rocks larger than one inch diameter,
brush, weeds, toxic substances, and other material detrimental to plant
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growth. Amend topsoil pH range to obtain a pH of 5.5 to 7.
2.2 POROUS FILL FOR CAPILLARY WATER BARRIER

ASTM C33/C33M fine aggregate grading with a maximum of 3 percent by weight
passing ASTM D1140, No. 200 sieve, or 1-1/2 inches and no more than 2
percent by weight passing the No. 4 size sieveor coarse aggregate Size 57,
67, or 77 and conforming to the general soil material requirements
specified in paragraph entitled "Satisfactory Materials."

2.3 UTILITY BEDDING MATERIAL

Except as specified otherwise in the individual piping section, provide
bedding for buried piping in accordance with AWWA Ce600, Type 4, except as
specified herein. Backfill to top of pipe shall be compacted to 95 percent
of ASTM D698 maximum density. Plastic piping shall have bedding to spring
line of pipe. Provide ASTM D2321 materials as follows:

a. Class I: Angular, 0.25 to 1.5 inches, graded stone, including a number
of £fill materials that have regional significance such as coral, slag,
cinders, crushed stone, and crushed shells.

b. Class II: Coarse sands and gravels with maximum particle size of 1.5
inches, including various graded sands and gravels containing small
percentages of fines, generally granular and noncohesive, either wet or
dry. Soil Types GW, GP, SW, and SP are included in this class as
specified in ASTM D2487.

2.4 BORROW

Obtain borrow materials required in excess of those furnished from
excavations from sources outside of Government property.

2.5 FILTER FABRIC

Provide a pervious sheet of polyester, nylon, glass or polypropylene
filaments woven, spun bonded, fused, or otherwise manufactured into a
nonraveling fabric with uniform thickness and strength. Fabric shall have
the following manufacturer certified minimum average roll properties as
determined by ASTM D4759:

Class A Class B
a. Grab tensile strength (ASTM D4632/D4632M |min. 180 80 lbs.
) machine and transversed direction
b. Grab elongation (ASTM D4632/D4632M) min. 15 15 percent
machine and transverse direction
c. Puncture resistance (ASTM D4833/D4833M) min. 80 25 1lbs.
d. Mullen burst strength (ASTM D3786/D3786M |min. 290 130 psi
)
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Class A Class B

e. Trapezoidal Tear (ASTM D4533/D4533M) min. 50 25 1lbs.

f. Apparent Opening Size (ASTM D4751) See Criteria Below

200 Sieve, AOS less than 0.6 mm (greater than #30 US Std. Sieve)

(1) Soil with 50 percent or less particles by weight passing US No.

200 Sieve, AOS less than 0.297 mm (greater than #50 US Std. Sieve)

(2) Soil with more than 50 percent particles by weight passing US No.

g. Permeability (ASTM D4491) k fabric greater than k Soil

h. Ultraviolet Degradation ( 70 percent Strength

ASTM D4355/D4355M) retained at 150 hours

2.6 MATERIAL FOR PIPE CASING

2.6.1 Casing Pipe
ASTM A139/A139M, Grade B, or ASTM A252, Grade 2, smooth wall pipe. Casing
size shall be of the outside diameter and wall thickness as indicated.
Protective coating is not required on casing pipe.

2.6.2 Wood Supports
Treated Yellow Pine or Douglas Fir, rough, structural grade. Provide wood
with nonleaching water-borne pressure preservative (ACA or CCA) and
treatment conforming to AWPA P5 and AWPA C2, respectively. Secure wood
supports to carrier pipe with stainless steel or zinc-coated steel bands.

2.7 MATERIAL FOR RIP-RAP
Bedding materia, Filter fabric and rock conforming to these requirements
DOT for construction indicated.

2.7.1 Bedding Material
Consisting of sand, gravel, or crushed rock, well graded, with a maximum
particle size of 2 inches. Material shall be composed of tough, durable
particles. Fines passing the No. 200 standard sieve shall have a
plasticity index less than six.

2.7.2 Grout

Composed of cement, water, an air-entraining admixture, and sand mixed in
proportions of one part portland cement to two parts of sand, sufficient
water to produce a workable mixture, and an amount of admixture which will
entrain sufficient air to produce durable grout, as determined by the
Contracting Officer. Mix grout in a concrete mixer. Mixing time shall be
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sufficient to produce a mixture having a consistency permitting gravity
flow into the interstices of the rip-rap with limited spading and brooming.

.7.3 Rock

Rock fragments sufficiently durable to ensure permanence in the structure
and the environment in which it is to be used. Rock fragments shall be
free from cracks, seams, and other defects that would increase the risk of
deterioration from natural causes. The size of the fragments shall be such
that no individual fragment exceeds a weight of 150 pounds and that no more
than 10 percent of the mixture, by weight, consists of fragments weighing 2
pounds or less each. Specific gravity of the rock shall be a minimum of
2.50. The inclusion of more than trace 1 percent quantities of dirt,
sand, clay, and rock fines will not be permitted.

.8 BURIED WARNING AND IDENTIFICATION TAPE

Polyethylene plastic and metallic core or metallic-faced, acid- and
alkali-resistant, 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
gimilar wording. Color and printing shall be permanent, unaffected by
moisture or soil.

Warning Tape Color Codes

Red: Electric

Yellow: Gas, 0il; Dangerous Materials

Orange: Telephone and Other Communications

Blue: Potable Water Systems

Green: Sewer Systems

White: Steam Systems

Gray: Compressed Air

Purple: Non Potable, Reclaimed Water,

Irrigation and Slurry lines

2

.8.1 Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the

width, color, and printing requirements specified above. Minimum thickness

of tape shall be 0.003 inch. Tape shall have a minimum strength of 1500 psi
lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.

.8.2 Detectable Warning Tape for Non-Metallic Piping

Polyethylene plastic tape conforming to the width, color, and printing
requirements specified above. Minimum thickness of the tape shall be 0.004
inch. Tape shall have a minimum strength of 1500 psi lengthwise and 1250
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psi crosswise. Tape shall be manufactured with integral wires, foil
backing, or other means of enabling detection by a metal detector when tape
is buried up to 3 feet deep. Encase metallic element of the tape in a
protective jacket or provide with other means of corrosion protection.

2.9 DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a
minimum of 12 AWG.

PART 3 EXECUTION
3.1 PROTECTION
3.1.1 Shoring and Sheeting

Provide shoring bracing, cribbing, trench boxes, underpinning, and sheeting
where indicated. 1In addition to Section 25 A and B of EM 385-1-1 and other
requirements set forth in this contract, include provisions in the shoring
and sheeting plan that will accomplish the following:

a. Prevent undermining of pavements, foundations and slabs.

b. Prevent slippage or movement in banks or slopes adjacent to the
excavation.

3.1.2 Drainage and Dewatering

Provide for the collection and disposal of surface and subsurface water
encountered during construction.

3.1.2.1 Drainage

So that construction operations progress successfully, completely drain
construction site during periods of construction to keep soil materials
sufficiently dry. The Contractor shall establish/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/or provide
temporary ditches, swales, and other drainage features and equipment as
required to maintain dry soils, prevent erosion and undermining of
foundations. When unsuitable working platforms for equipment operation and
unsuitable soil support for subsequent construction features develop,
remove unsuitable material and provide new soil material as specified
herein. 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. Excavated
slopes and backfill surfaces shall be protected to prevent erosion and
sloughing. Excavation shall be performed so that the site, the area
immediately surrounding the site, and the area affecting operations at the
site shall be continually and effectively drained.

3.1.2.2 Dewatering

Groundwater flowing toward or into excavations shall be controlled to
prevent sloughing of excavation slopes and walls, boils, uplift and heave
in the excavation and to eliminate interference with orderly progress of
construction. French drains, sumps, ditches or trenches will not be
permitted within 3 feet of the foundation of any structure, except with
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specific written approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control measures shall
be taken by the time the excavation reaches the water level in order to
maintain the integrity of the in situ material. While the excavation is
open, the water level shall be maintained continuously, at least 6 feet
below the working level.

Operate dewatering system continuously until construction work below
existing water levels is complete. Submit performance records weekly.
Measure and record performance of dewatering system at same time each day
by use of observation wells or piezometers installed in conjunction with
the dewatering system. Relieve hydrostatic head in previous zones below
subgrade elevation in layered soils to prevent uplift.

3.1.3 Underground Utilities

Location of the existing utilities indicated is approximate. The
Contractor shall physically verify the location and elevation of the
existing utilities indicated prior to starting construction. The
Contractor shall contact the Public Works Department for assistance in
locating existing utilities. The Contractor shall scan the construction
site with electromagnetic and sonic equipment and mark the surface of the
ground where existing underground utilities are discovered.

3.1.4 Machinery and Equipment

Movement of construction machinery and equipment over pipes during
construction shall be at the Contractor's risk. Repair, or remove and
provide new pipe for existing or newly installed pipe that has been
displaced or damaged.

3.2 SURFACE PREPARATION
3.2.1 Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and
vegetation and other items that would interfere with construction
operations within the clearing limits . Remove stumps entirely. Grub out
matted roots and roots over 2 inches in diameter to at least 18 inches
below existing surface.

3.2.2 Stripping

Strip suitable soil from the site where excavation or grading is indicated
and stockpile separately from other excavated material. Material
unsuitable for use as topsoil shall be stockpiled and used for
backfilling. Locate topsoil so that the material can be used readily for
the finished grading. Where sufficient existing topsoil conforming to the
material requirements is not available on site, provide borrow materials
suitable for use as topsoil. Protect topsoil and keep in segregated piles
until needed.

3.2.3 Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and
rubbish underneath paved areas or concrete slabs.
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3

.3 EXCAVATION

Excavate to contours, elevation, and dimensions indicated. Reuse excavated
materials that meet the specified requirements for the material type
required at the intended location. Keep excavations free from water.
Excavate soil disturbed or weakened by Contractor's operations, soils
softened or made unsuitable for subsequent construction due to exposure to
weather. Excavations below indicated depths will not be permitted except
to remove unsatisfactory material. Unsatisfactory material encountered
below the grades shown shall be removed as directed. Refill with backfill
and fill material, satisfactory material, select material and compact to 95
percent of ASTM D1557 maximum density. Unless specified otherwise, refill
excavations cut below indicated depth with backfill and fill material
satisfactory material and compact to 95 percent of ASTM D1557 maximum
density. Satisfactory material removed below the depths indicated, without
specific direction of the Contracting Officer, shall be replaced with
satisfactory materials to the indicated excavation grade; except as
specified for spread footings. Determination of elevations and
measurements of approved overdepth excavation of unsatisfactory material
below grades indicated shall be done under the direction of the Contracting
Officer.

.3.1 Structures With Spread Footings

Ensure that footing subgrades have been inspected and approved by the
Contracting Officer prior to concrete placement. Fill over excavations
with concrete during foundation placement.

.3.2 Pile Cap Excavation and Backfilling

Excavate to bottom of pile cap prior to placing or driving piles, unless
authorized otherwise by the Contracting Officer. Backfill and compact
overexcavations and changes in grade due to pile driving operations to 95
percent of ASTM D698 maximum density.

.3.3 Pipe Trenches

Excavate to the dimension indicated. Grade bottom of trenches to provide
uniform support for each section of pipe after pipe bedding placement.
Tamp if necessary to provide a firm pipe bed. Recesses shall be excavated
to accommodate bells and joints so that pipe will be uniformly supported
for the entire length. Rock, where encountered, shall be excavated to a
depth of at least 6 inches below the bottom of the pipe.

.3.4 Hard Material Excavation

Remove hard material to elevations indicated in a manner that will leave
foundation material in an unshattered and solid condition. Roughen level
surfaces and cut sloped surfaces into benches for bond with concrete.
Protect shale from conditions causing decomposition along joints or
cleavage planes and other types of erosion. Removal of hard material and
rock beyond lines and grades indicated will not be grounds for a claim for
additional payment unless previously authorized by the Contracting
Officer. Excavation of the material claimed as rock shall not be performed
until the material has been cross sectioned by the Contractor and approved
by the Contracting Officer. Common excavation shall consist of all
excavation not classified as rock excavation.
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3

.3.5 Excavated Materials

Satisfactory excavated material required for fill or backfill shall be
placed in the proper section of the permanent work required or shall be
separately stockpiled if it cannot be readily placed. Satisfactory material
in excess of that required for the permanent work and all unsatisfactory
material shall be disposed of as specified in Paragraph "DISPOSITION OF
SURPLUS MATERIAL."

.3.6 Final Grade of Surfaces to Support Concrete

Excavation to final grade shall not be made until just before concrete is
to be placed. For pile foundations, the excavation shall be stopped at an
elevation 6 to 12 inches above the bottom of the footing before driving
piles. After pile driving has been completed, the remainder of the
excavation shall be completed to the elevations shown. Only excavation
methods that will leave the foundation rock in a solid and unshattered
condition shall be used. Approximately level surfaces shall be roughened,
and sloped surfaces shall be cut as indicated into rough steps or benchesg
to provide a satisfactory bond. Shales shall be protected from slaking and
all surfaces shall be protected from erosion resulting from ponding or flow
of water.

.4 SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas
shall be removed and replaced with satisfactory materials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 6
inches before the fill is started. Sloped surfaces steeper than 1 vertical
to 4 horizontal shall be plowed, stepped, benched, or broken up so that the
fill material will bond with the existing material. When subgrades are
less than the specified density, the ground surface shall be broken up to a
minimum depth of 6 inches, pulverized, and compacted to the specified
density. When the subgrade is part fill and part excavation or natural
ground, the excavated or natural ground portion shall be scarified to a
depth of 12 inches and compacted as specified for the adjacent fill.
Material shall not be placed on surfacesg that are muddy, frozen, or contain
frost. Compaction shall be accomplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, or other approved egquipment
well suited to the soil being compacted. Material shall be moistened or
aerated as necessary to provide the moisture content that will readily
facilitate obtaining the specified compaction with the equipment used.
Minimum subgrade density shall be as specified herein.

4.1 Proof Rolling

Proof rolling shall be done on an exposed subgrade free of surface water
(wet conditions resulting from rainfall) which would promote degradation of
an otherwise acceptable subgrade. After stripping, proof roll the existing
subgrade of the building with six passes of a 15 ton, pneumatic-tired
roller. Operate the roller in a systematic manner to ensure the number of
passes over all areas, and at speeds between 2 1/2 to 3 1/2 miles per hour.
When proof rolling under buildings, the building subgrade shall be
considered to extend 5 feet beyond the building lines, and one-half of the
passes made with the roller shall be in a direction perpendicular to the
other passes. Notify the Contracting Officer a minimum of 3 days prior to
proof rolling. Proof rolling shall be performed in the presence of the
Contracting Officer. Rutting or pumping of material shall be undercut as
directed by the Contracting Officer and replaced with fill and backfill
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3.5 SUBGRADE FILTER FABRIC

Place synthetic fiber filter fabric as indicated directly on prepared
subgrade free of vegetation, stumps, rocks larger than 2 inches diameter
and other debris which may puncture or otherwise damage the fabric. Repair
damaged fabric by placing an additional layer of fabric to cover the
damaged area a minimum of 3 feet overlap in all directions. Overlap fabric
at joints a minimum of 3 feet. Obtain approval of filter fabric
installation before placing fill or backfill. Place £fill or backfill on
fabric in the direction of overlaps and compact as specified herein.

Follow manufacturer's recommended installation procedures.

.6 FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated.
Compact each lift before placing overlaying lift.

.6.1 Common Fill Placement

Provide for general site pile-supported structures. Use satisfactory

materials. Place in 6 inch lifts. Compact areas not accessible to rollers
or compactors with mechanical hand tampers. Aerate material excessively
moistened by rain to a satisfactory moisture content. Finish to a smooth

surface by blading, rolling with a smooth roller, or both.

.6.2 Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs, except where select
material is provided. Place in 6 inch lifts. Do not place over wet or
frozen areas. Place backfill material adjacent to structures as the
structural elements are completed and accepted. Backfill against concrete
only when approved. Place and compact material to avoid loading upon or
against the structure.

.6.3 Select Material Placement

Provide under porous fill of structures not pile supported. Place in 6
inch lifts. Do not place over wet or frozen areas. Backfill adjacent to
structures shall be placed as structural elements are completed and
accepted. Backfill against concrete only when approved. Place and compact
material to avoid loading upon or against structure.

.6.4 Backfill and Fill Material Placement Over Pipes and at Walls

Backfilling shall not begin until construction below finish grade has been
approved, underground utilities systems have been inspected, tested and
approved, forms removed, and the excavation cleaned of trash and debris.
Backfill shall be brought to indicated finish grade and shall include
backfill for outside grease interceptors and underground fuel tanks. Where
pipe 1s coated or wrapped for protection against corrosion, the backfill
material up to an elevation 2 feet above sewer lines and 1 foot above other
utility lines shall be free from stones larger than 1 inch in any
dimension. Heavy equipment for spreading and compacting backfill shall not
be operated closer to foundation or retaining walls than a distance equal
to the height of backfill above the top of footing; the area remaining
shall be compacted in layers not more than 4 inches in compacted thickness
with power-driven hand tampers suitable for the material being compacted.

SECTION 31 23 00.00 20 Page 14
UNCLASSIFIED//FOUO Rel NOR ITA US



NIRL REPROGRAMMING LAB W91278-16-URGC-0005
EGLIN AIR FORCE BASE, FL MO14ER64

Backfill shall be placed carefully around pipes or tanks to avoid damage to
coatings, wrappings, or tanks. Backfill shall not be placed against
foundation walls prior to 7 days after completion of the walls. As far as
practicable, backfill shall be brought up evenly on each side of the wall
and sloped to drain away from the wall.

3.6.5 Porous Fill Placement

Provide under floor and area-way slabs on a compacted subgrade. Place in 4
inch lifts with a minimum of two passes of a hand-operated plate-type
vibratory compactor.

3.6.6 Trench Backfilling

Backfill as rapidly as construction, testing, and acceptance of work
permits. Place and compact backfill under structures and paved areas in 6
inch lifts to top of trench and in 6 inch lifts to one foot over pipe
outside structures and paved areas.

3.7 BORROW

Where satisfactory materials are not available in sufficient quantity from
required excavations, approved borrow materials shall be obtained as
specified herein.

3.8 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 BURIED DETECTION WIRE

Bury detection wire directly above non-metallic piping at a distance not to
exceed 12 inches above the top of pipe. The wire shall extend continuously
and unbroken, from manhole to manhole. The ends of the wire shall
terminate inside the manholes at each end of the pipe, with a minimum of 3
feet of wire, coiled, remaining accessible in each manhole. The wire shall
remain insulated over it's entire length. The wire shall enter manholes
between the top of the corbel and the frame, and extend up through the
chimney seal between the frame and the chimney seal. For force mains, the
wire shall terminate in the valve pit at the pump station end of the pipe.

3.10 COMPACTION
Determine in-place density of existing subgrade; if required density
exists, no compaction of existing subgrade will be required. Density
requirements specified herein are for cohesionless materials. When
cohesive materials are encountered or used, density requirements may be
reduced by 5 percent.

3.10.1 General Site

Compact underneath areas designated for vegetation and areas outside the 5
foot line of the paved area or structure to 90 percent of ASTM D1557.

3.10.2 Structures, Spread Footings, and Concrete Slabs

Compact top 12 inches of subgrades to 95 percent of ASTM D1557. Compact
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fill and backfill materialselect material to 95 percent of ASTM D1557.
3.10.3 Adjacent Area

Compact areas within 5 feet of structures to 90 percent of ASTM D1557.
3.10.4 Paved Areas

Compact top 12 inches of subgrades to 95 percent of ASTM D1557. Compact
fill and backfill materials to 95 percent of ASTM D1557.

3.11 RIP-RAP CONSTRUCTION

Construct rip-rap on filter fabric in accordance with DOT State Standard,
in the areas indicated.

3.11.1 Preparation

Trim and dress indicated areas to conform to cross sections, lines and
grades shown within a tolerance of 0.1 foot.

3.11.2 Bedding Placement

Spread filter fabric bedding material uniformly to a thickness of at least
3 inches on prepared subgrade as indicated. Compaction of bedding is not
required. Finish bedding to present even surface free from mounds and
windrows.

3.11.3 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. For grouted rip-rap,
hand-place surface rock with open joints to facilitate grouting and do not
fill smaller spaces between surface rock with finer material. Provide at
least one "weep hole" through grouted rip-rap for every 50 square feet of
finished surface. Weep holes shall consist of columns of bedding material,
4 inches in diameter, extending up to the rip-rap surface without grout.

3.11.4 Grouting

Prior to grouting, wet rip-rap surfaces. Grout rip-rap in successive
longitudinal strips, approximately 10 feet in width, commencing at the
lowest strip and working up the slope. Distribute grout to place of final
deposit and work into place between stones with brooms, spades, trowels, or
vibrating equipment. Take precautions to prevent grout from penetrating
bedding layer. Protect and cure surface for a minimum of 7 days.

3.12 FINISH OPERATIONS
3.12.1 Grading
Finish grades as indicated within one-tenth of one foot. Grade areas to

drain water away from structures. Maintain areas free of trash and
debris. For existing grades that will remain but which were disturbed by
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Contractor's operations, grade as directed.
3.12.2 Topsoil

Scarify existing subgrade. Provide 4 inches of topsoil for newly graded
finish earth surfaces and areas disturbed by the Contractor. Topsoil shall
not be placed when the subgrade is frozen, excessively wet, extremely dry,
or in a condition otherwise detrimental to planting, or proper grading.

If there is insufficient on-site topsoil meeting specified requirements for
topsoil, provide topsoil required in excess of that available. Provide
granular controlled release fertilizer containing the following minimum
percentages, by weight, of plant food nutrients:

12 percent available nitrogen
8 percent available phosphorus

8 percent available potassium
2 percent sulfur

Provide mulch and water to establish an acceptable stand of grass.

3.12.3 Protection of Surfaces
Protect newly backfilled, graded, and topsoiled areas from traffic,
erosion, and settlements that may occur. Repair or reestablish damaged
grades, elevations, or slopes.

3.13 DISPOSITION OF SURPLUS MATERIAL
Remove from Government property surplus or other soil material not required
or suitable for filling or backfilling, and brush, refuse, stumps, roots,
and timber.

3.14 FIELD QUALITY CONTROL

3.14.1 Sampling
Take the number and size of samples required to perform the following tests.

3.14.2 Testing

Perform one of each of the following tests for each material used. Provide
additional tests for each source change.

3.14.2.1 Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C136/C136M for
conformance to ASTM D2487 gradation limits; ASTM D1140 for material finer
than the No. 200 sieve; ASTM D4318 for liquid limit and for plastic limit;
ASTM D698 or ASTM D1557 for moisture density relations, as applicable.

3.14.2.2 Select Material Testing

Test select material in accordance with ASTM C136/Cl36M for conformance to
ASTM D2487 gradation limits; ASTM D1140 for material finer than the No. 200
sieve; ASTM D698 or ASTM D1557 for moisture density relations, as
applicable.
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3.14.2.3 Porous Fill Testing

Test porous fill in accordance with ASTM C136/Cl136M for conformance to
gradation specified in ASTM C33/C33M.

3.14.2.4 Density Tests

Test density in accordance with ASTM D1556, or ASTM D6938. When ASTM D6938
density tests are used, verify density test results by performing an

ASTM D1556 density test at a location already ASTM D6938 tested as
specified herein. Perform an ASTM D1556 density test at the start of the
job, and for every 10 ASTM D6938 density tests thereafter. Test each 1lift
at randomly selected locations every 2000 square feet of existing grade in
fills for structures and concrete slabs, and every 2500 square feet for
other fill areas and every 2000 square feet of subgrade in cut. Include
density test results in daily report.

Bedding and backfill in trenches: One test per 50 linear feet in each lift.
3.14.2.5 Moisture Content Tests

In the stockpile, excavation or borrow areas, a minimum of two tests per
day per type of material or source of materials being placed is required
during stable weather conditions. During unstable weather, tests shall be
made ag dictated by local conditions and approved moisture content shall be
tested in accordance with ASTM D2216. Include moisture content test
results in daily report.

-- End of Section --
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SECTION 31 31 16.13

CHEMICAL TERMITE CONTROL
11/14

PART 1 GENERAL

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.

U.S. DEPARTMENT OF DEFENSE (DOD)

DODI 4150.07 DOD Pest Management Program

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval.. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.
Submittals with an "S" are for inclusion in the Sustainability Notebook, in
conformance to Section 01 33 29 SUSTAINABILITY REPORTING. Submit the
following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Termiticide Application Plan; G
Termiticides

Foundation Exterior

Utilities and Vents

Crawl and Plenum Air Spaces
Verification of Measurement
Application Equipment

Warranty

SD-04 Samples
Termiticides
SD-06 Test Reports
Equipment Calibration and Tank Measurement
Soil Moisture
Quality Assurance

SD-07 Certificates

Qualifications

.3 QUALITY ASSURANCE

Comply with DODI 4150.07 for requirements on Contractor's licensing,
certification, and record keeping. Maintain daily records using the Pest
Management Maintenance Record, DD Form 1532-1, or a computer generated
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equivalent, and submit copies of records when requested by the Contracting
Officer. These forms may be obtained from the main web site:

Upon completion of this work, submit the Pest Management Report DD Form
1532, or an equivalent computer product, to the Integrated Pest Management
Coordinator. This form identifies the target pest, type of operation,
brand name and manufacturer of pesticide, formulation, concentration or
rate of application used.

1.3.1 Qualifications

For the application of pesticides, use the services of a applicator whose
principal business is pest control. The applicator shall be licensed and
certified in the state where the work is to be performed. Termiticide
applicators shall also be certified in the U.S. Environmental Protection
Agency (EPA) pesticide applicator category which includes structural pest
control. Submit a copy of the pest control business license and pesticide
applicator certificate(s).

The contractor shall:

a. Have personnel with a commercial state of North Carolina certification
as required by DODI 4150.07.

b. Provide a submittal with the following information to the Contracting
Officer and installation Integrated Pest Management Coordinator:

Quantity of pesticide used.
Rate of dispersion.

Percent of use.

Total amount used.

PRy

1
2
3
4

—_ — — —

1.3.2 Safety Requirements

Formulate, treat, and dispose of termiticides and their containers in
accordance with label directions. Draw water for formulating only from
sites designated by the Contracting Officer, and fit the filling hose with
a backflow preventer meeting local plumbing codes or standards. The
filling operation shall be under the direct and continuous observation of a
contractor's representative to prevent overflow. Secure pesticides and
related materials under lock and key when unattended. Ensure that proper
protective clothing and equipment are worn and used during all phases of
termiticide application. Dispose of used pesticide containers off
Government property.

1.4 DELIVERY, STORAGE, AND HANDLING
1.4.1 Delivery

Deliver termiticide material to the site in the original unopened
containers bearing legible labels indicating the EPA registration number
and manufacturer's registered uses. All other materials, to be used on
site for the purpose of termite control, shall be delivered in new or
otherwise good condition as supplied by the manufacturer or formulator.

SECTION 31 31 16.13 Page 2
UNCLASSIFIED//FOUO Rel NOR ITA US



NIRL REPROGRAMMING LAB W91278-16-URGC-0005
EGLIN AIR FORCE BASE, FL MO14ER64

1.

4.2 Inspection

Inspect termiticides upon arrival at the job site for conformity to type
and quality in accordance with paragraph TERMITICIDES. Each label shall
bear evidence of registration under the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA), as amended or under appropriate regulations of the
host county. Other materials shall be inspected for conformance with
specified requirements. Remove unacceptable materials from the job site.

.4.3 Storage

Contractors shall not store pesticides on the installation unless it is
written into the contract.

4.4 Handling

Termiticides shall be handled and mixed in accordance with the
manufacturer's label and SDS, preventing contamination by dirt, water, and
organic material. Protect termiticides from weather elements as
recommended by the manufacturer's label and SDS. Spill kits must be
maintained on pest control vehicles and must be available at the mixing
site. Termiticide mixing must be conducted in an area with adequate spill
containment. .

.5 SITE CONDITIONS

The following conditions will determine the time of application.

.5.1 Soil Moisture

Soils to be treated shall be tested immediately before application. Test
soil moisture content to a minimum depth of 3 inches. The soil moisture
shall be as recommended by the termiticide manufacturer. The termiticide
will not be applied when soil moisture exceeds manufacturer's
recommendations because termiticides do not adhere to the soil particles in
saturated soils.

.5.2 Runoff and Wind Drift

Do not apply termiticide during or immediately following heavy rains.
Applications shall not be performed when conditions may cause runoff or
create an environmental hazard. Applications shall not be performed when
average wind speed exceeds 10 miles per hour. The termiticide shall not be
allowed to enter water systems, aquifers, or endanger humans or animals.

.5.2.1 Vapor Barriers and Waterproof Membranes

Termiticide shall be applied prior to placement of a vapor barrier or
waterproof membrane.

.5.2.2 Utilities and Vents

Prior to application, HVAC ducts and vents located in treatment area shall
be turned off and blocked to protect people and animals from termiticide.
Submit written verification that utilities and vents have been located and
treated as specified.
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1.

5.3 Placement of Concrete

Place concrete covering treated soils as soon as the termiticide has
reached maximum penetration into the soil. Time for maximum penetration
shall be as recommended by the manufacturer.

.6 WARRANTY

The Contractor shall provide a 5 -year written warranty against
infestations or reinfestations by subterranean termites of the buildings or
building additions constructed under this contract. Warranty shall include
annual inspections of the buildings or building additions. If live
subterranean termite infestation or subterranean termite damage is
discovered during the warranty period, and the soil and building conditions
have not been altered in the interim:

a. Retreat the soil and perform other treatment as may be necessary for
elimination of subterranean termite infestation;

b. Repair damage caused by termite infestation; and

c. Reinspect the building approximately 180 days after the retreatment.

PART 2 PRODUCTS

2

.1 TERMITICIDES

Submit manufacturer's label and Material Safety Data Sheet (MSDS) for
termiticides proposed for use. Provide termiticides currently registered
by the EPA or approved for such use by the appropriate agency of the host
county. Non-repellant termiticides shall be selected for maximum
effectiveness and duration after application. The selected termiticide
shall be suitable for the soil and climatic conditions at the project site
and applied at the highest labeled rate. Submit samples of the pesticides
used in this work. The Contracting Officer may draw, at any time and
without prior notice, from stocks at the job site; should analysis,
performed by the Government, indicate such samples to contain less than the
amount of active ingredient specified on the label, work performed with
such products shall be repeated, with pesticides conforming to this
specification, at no additional cost to the Government.

PART 3 EXECUTION

3

.1 VERIFICATION OF MEASUREMENT

Once termiticide application has been completed, measure tank contents to
determine the remaining volume. The total volume measurement of used
contents for the application shall equal the established application rate
for the project site conditions. Provide written verification that the
volume of termiticide used meets the application rate.

.2 TECHNICAL REPRESENTATIVE

A DOD certified pesticide applicator or Pest Management Quality Assurance
Evaluator (QAE)/Performance Assessment Representative (PAR) shall be the
technical representative, shall be present at all meetings concerning
treatment measures for subterranean termites, and shall be present during
treatment application. The command Integrated Pest Management Coordinator
shall be contacted prior to starting work.
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3.3 SITE PREPARATION

Work related to final grades, landscape plantings, foundations, or any
other alterations to finished construction which might alter the condition
of treated soils, must be coordinated with this specification.

3.3.1 Ground Preparation

Eliminate food sources by removing debris from clearing and grubbing and
post construction wood scraps such as ground stakes, form boards, and scrap
lumber from the site, before termiticide application begins.

3.3.2 Verification

Before work starts, verify that final grades are as indicated and smooth
grading has been completed in accordance with Section 31 00 00 EARTHWORK.
Soil particles shall be finely graded with particles no larger than 1 inch
and compacted to eliminate soil movement to the greatest degree.

3.3.3 Foundation Exterior

Provide written verification that final grading and landscape planting
operations will not disturb treatment of the soil on the exterior sides of
foundation walls, grade beams, and similar structures.

3.3.4 Utilities and Vents

Provide written verification that the location and identity of HVAC ducts
and vents, water and sewer lines, and plumbing have been accomplished prior
to the termiticide application.

3.3.5 Crawl and Plenum Air Spaces

Provide written verification that the location and identity of crawl and
plenum air spaces have been accomplished prior to the termiticide
application.

3.3.6 Application Plan

Submit a Termiticide Application Plan with proposed sequence of treatment
work with dates and times for approval before starting the specified
treatment. Include the termiticide trade name, EPA registration number,
chemical composition, formulation, concentration of original and diluted
material, application rate of active ingredients, method of application,
area/volume treated, and amount applied. Also include a copy of the pest
control business license and pesticide applicator certificate(s).

3.4 TERMITICIDE TREATMENT
3.4.1 Equipment Calibration and Tank Measurement

Submit a listing of equipment to be used. Immediately prior to commencement
of termiticide application, calibration tests shall be conducted on the
application equipment to be used and the application tank shall be measured
to determine the volume and contents. These tests shall confirm that the
application equipment is operating within the manufacturer's specifications
and will meet the specified requirements. Submit written certification of
the equipment calibration test results within 1 week of testing.
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3

4.2 Mixing and Application

Formulating, mixing, and application shall be performed in the presence of
a DOD certified pesticide applicator, Pest Management QAE/PAR, or
Integrated Pest Management Coordinator. A closed system is recommended as
it prevents the termiticide from coming into contact with the applicator or
other persons. Water for formulating shall only come from designated
locations. Filling hoses shall be fitted with a backflow preventer meeting
local plumbing codes or standards. Overflow shall be prevented during the
filling operation. Spill kits must be maintained on pest control vehicles
and must be available at the mixing site. Termiticide mixing must be
conducted in an area that has been designated by the government
representative and that has adequate spill containment. Prior to each day
of use, the equipment used for applying termiticides shall be inspected for
leaks, clogging, wear, or damage. Any repairs are to be performed
immediately.

4.3 Treatment Method

For areas to be treated, establish complete and unbroken vertical and/or
horizontal soil poison barriers between the soil and all portions of the
intended structure which may allow termite access to wood and wood related
products. Applications to crawl spaces shall be made in accordance with
(IAW) label directions. Applications shall not be made to crawl space
areas that are used as plenum air spaces.

.4.3.1 Surface Application

Use surface application for establishing horizontal barriers. Surface

applicants shall be applied as a coarse spray and provide uniform

distribution over the soil surface. Termiticide shall penetrate a minimum of
1 inch into the soil, or as recommended by the manufacturer.

.4.3.2 Rodding and Trenching

Use rodding and trenching for establishing vertical soil barriers.
Trenching shall be to the depth of the foundation footing. Width of trench
shall be as recommended by the manufacturer, or as indicated. Rodding or
other approved method may be implemented for saturating the base of the
trench with termiticide. Immediately after termiticide has reached maximum
penetration as recommended by the manufacturer, backfilling of the trench
shall commence. Backfilling shall be in 6 inch rises or layers. Each rise
shall be treated with termiticide.

.4.4 Sampling

The Contracting Officer may draw from stocks at the job site, at any time
and without prior notice, take samples of the termiticides used to
determine if the amount of active ingredient specified on the label is
being applied.

.5 CLEAN UP, DISPOSAL, AND PROTECTION

Once application has been completed, proceed with clean up and protection
of the site without delay.
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3

.5.1 Clean Up

The site shall be cleaned of all material associated with the treatment
measures, according to label instructions, and as indicated. Excess and
waste material shall be removed and disposed off site.

.5.2 Disposal of Termiticide

Dispose of residual termiticides and containers off Government property,
and in accordance with label instructions and EPA criteria.

.5.3 Protection of Treated Area

Immediately after the application, the area shall be protected from other
use by erecting barricades and providing signage as required or directed.
Signage shall be in accordance with Section 10 14 02 EXTERIOR SIGNAGE.
Signage shall be placed inside the entrances to crawl spaces and shall
identify the space as treated with termiticide and not safe for children
and animals. Treated areas should be covered with plastic if slab is not
to be poured immediately following termiticide application.

.6 CONDITIONS FOR SATISFACTORY TREATMENT

.6.1 Equipment Calibrations and Measurements

Where results from the equipment calibration and tank measurements tests
are unsatisfactory, re-treatment will be required.

.6.2 Testing

Should an analysis, performed by a third party, indicate that the samples
of the applied termiticide contain less than the amount of active
ingredient specified on the label, and/or if soils are treated to a depth
less than specified or approved, re-treatment will be required.

.6.3 Disturbance of Treated Soils

Soil and fill material disturbed after treatment shall be re-treated before
placement of slabs or other covering structures.

.6.4 Termites Found Within the Warranty Period

If live subterranean termite infestation or termite damage is discovered
during the warranty period, re-treat the site.

.7 RE-TREATMENT

Where re-treatment is required, comply with the requirements specified in
paragraph WARRANTY.

-- End of Section --
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SECTION 31 32 11
SOIL SURFACE EROSION CONTROL

08/08

PART 1 GENERAL

1.

1 SUMMARY

The work consists of furnishing and installing soil surface erosion control
materials, including fine grading, blanketing, stapling, mulching and
miscellaneous related work, within project limits and in areas outside the
project limits where the soil surface is disturbed from work under this
contract at the designated locations. This work includes all necessary
materials, labor, supervision and equipment for installation of a complete
system. Submit a listing of equipment to be used for the application of
erosion control materials. Coordinate this section with the requirements
of Section 31 00 00 EARTHWORK . Complete backfilling the openings in
synthetic grid systems and articulating cellular concrete block systems a
maximum 7 days after placement to protect the material from ultraviolet
radiation.

.2 MEASUREMENT AND PAYMENT

2.1 Standard and Geosynthetic Binder

Measure the standard and geosynthetic binder by the square yard of surface
area covered. No measurement for payment will be made for fine grading,
trenching or other miscellaneous materials necessary for placement of the
binder.

.2.2 Mulch and Compost

Measure mulch and compost by the square yard of surface area covered. No
measurement for payment will be made for binder, dye or other miscellaneous
materials or equipment necessary for placement of the mulch or compost.

.2.3 Hydraulic Mulch

Measure hydraulic mulch by the square yard of surface area covered.
Measurement for payment will include binder, dye or both. No measurement
for payment will be made for other miscellaneous materials or equipment
necessary for placement of the hydraulic mulch.

.2.4 Geotextile Fabric

Measure geotextile fabrics by the square yard of surface area covered. No
measurement for payment will be made for fine grading, trenching or other
miscellaneous materials necessary for placement of the fabric.

.2.5 Erosion Control Blankets

Measure erosion control blankets by the square yard of surface area
covered. No measurement for payment will be made for fine grading,
trenching or other miscellaneous materials necessary for placement of the
erosion control blankets.
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1.

2.6 Synthetic Grid/Sheet Systems

Measure synthetic grid/sheet system by the square yard of surface area
covered. No measurement for payment will be made for fine grading,
trenching, geotextile, seams, grout, rock, topsoil or other miscellaneous
materials necessary for placement of the articulating cellular concrete
block system.

2.7 Cellular Concrete Block Systems

Measure articulating cellular concrete block system by the square yard of
surface area covered. No measurement for payment will be made for fine
grading, trenching, geotextile, seams, grout, rock, topsoil or other
miscellaneous materials necessary for placement of the articulating
cellular concrete block system.

.3 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 D1248 (2012) Standard Specification for
Polyethylene Plastics Extrusion Materials
for Wire and Cable

ASTM D1560 (2009a) Resistance to Deformation and
Cohesion of Bituminous Mixtures by Means
of Hveem Apparatus

ASTM D1777 (1996; E 2011; R 2011) Thickness of
Textile Materials

ASTM D2028/D2028M (2015) Cutback Asphalt (Rapid-Curing Type)

ASTM D2844/D2844M (2013) Resistance R-Value and Expansion
Pressure of Compacted Soils

ASTM D3776/D3776M (2009a; R 2013) Standard Test Method for
Mass Per Unit Area (Weight) of Fabric

ASTM D3787 (2007; R 2011) Bursting Strength of
Textiles - Constant-Rate-of-Traverse
(CRT), Ball Burst Test

ASTM D3884 (2009; R 2013; E 2014) Abrasion Resistance
of Textile Fabrics (Rotary Platform,
Double-Head Method)

ASTM D4355/D4355M (2014) Deterioration of Geotextiles from
Exposure to Light, Moisture and Heat in a
Xenon-Arc Type Apparatus

ASTM D4491 (1999a; R 2014; E 2014) Water Permeability
of Geotextiles by Permittivity
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ASTM D4533/D4533M (2015) Standard Test Method for Trapezoid
Tearing Strength of Geotextiles

ASTM D4595 (2011) Tensile Properties of Geotextiles
by the Wide-Width Strip Method

ASTM D4632/D4632M (2015) Grab Breaking Load and Elongation
of Geotextiles

ASTM D4751 (2012) Determining Apparent Opening Size
of a Geotextile

ASTM D4833/D4833M (2007; E 2013; R 2013) Index Puncture
Resistance of Geotextiles, Geomembranes,
and Related Products

ASTM D4972 (2013) pH of Soils

ASTM D5034 (2009; R 2013) Breaking Strength and
Elongation of Textile Fabrics (Grab Test)

ASTM D5035 (2011) Breaking Force and Elongation of
Textile Fabrics (Strip Method)

ASTM D5268 (2013) Topsoil Used for Landscaping
Purposes

ASTM D648 (2007) Deflection Temperature of Plastics
Under Flexural Load in the Edgewise
Position

ASTM D698 (2012; E 2014) Laboratory Compaction

Characteristics of Soil Using Standard
Effort (12,400 ft-1lbf/cu. ft. (600
kN-m/cu. m.))

ASTM D977 (2013; E 2014) Emulsified Asphalt
U.S. GREEN BUILDING COUNCIL (USGBC)

LEED GBDC Ref Guide (2009; R 2010) LEED Reference Guide for
Green Building Design, Construction and
Major Renovations of Commercial and
Institutional Buildings including Core &
Shell and K-12 Projects

1.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. When used, a designation following the "G" designation identifies
the office that will review the submittal for the Government. Submittals
with an "S" are for inclusion in the Sustainability Notebook, in
conformance to Section 01 33 29 SUSTAINABILITY REPORTING. Submit the
following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Layout;
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Obstructions Below Ground;
Seed Establishment Period
Maintenance Record

SD-03 Product Data

Geosynthetic Binders;

Recycled Plastic

Wood Cellulose Fiber

Paper Fiber

Mulch Control Netting and Filter Fabric
Hydraulic Mulch;

Erosion Control Blankets Type XI
Geotextile Fabrics;

Aggregate

Synthetic Grid Systems;

Articulating Cellular Concrete Block Systems;
Equipment

Finished Grade

Erosion Control Blankets

Submit manufacturer's literature including physical
characteristics, application and installation instructions.

SD-04 Samples
In addition to the samples, submit certification of recycled
content or Statement of recycled content. Also submit
certification of origin including the name, address and telephone
number of manufacturer.
Geosynthetic binders
1 quart
Mulch
2 pounds
Hydraulic mulch
2 pounds
Geotextile fabrics
6 inch square
Erosion control blankets
6 inch square
Synthetic grid systems

One sample grid

Articulating Cellular Concrete Block Systems
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100 square feet area sample and two color charts displaying the

colors and finishes.
SD-06 Test Reports

Geosynthetic Binders

Hydraulic Mulch

Geotextile Fabrics

Erosion Control Blankets

Synthetic Grid Systems

Articulating Cellular Concrete Block Systems
Compressive Strength Testing

Sand

Gravel

SD-07 Certificates

Fill Material

Mulch

Hydraulic Mulch
Geotextile Fabrics
Geosynthetic Binders
Synthetic Soil Binders
Installer's Qualification
Recycled Plastic
Asphalt Adhesive
Tackifier

Wood By-Products

Wood Cellulose Fiber

SD-10 Operation and Maintenance Data
Maintenance Instructions
SD-11 Closeout Submittals

Local/Regional Materials; (LEED)

Recycled Plastic; (LEED)

Wood Cellulose Fiber; (LEED)

Paper Fiber; (LEED)

Mulch Control Netting and Filter Fabric; (LEED)
Hydraulic Mulch; G (LEED)

Erosion Control Blankets Type XI; (LEED)
Geotextile Fabrics; G (LEED)

Aggregate; (LEED)

1.5 QUALITY ASSURANCE

1.5.1 Installer's Qualification

The installer shall be certified by the manufacturer for training and
experience installing the material. Submit the installer's company name

and address, and/or certification.

1.5.2 Substitutions

Substitutions will not be allowed without written request and approval from

the Contracting Officer.
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1.5.3 SUSTAINABLE DESIGN REQUIREMENTS
1.5.3.1 Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well as
manufactured, within a 500 mile radius from the project site, if available
from a minimum of three sources.See Section 01 33 29 SUSTAINABILITY
REPORTING for cumulative total local material requirements. Erosion
control materials may be locally available. Submit LEED documentation
relative to local/regional materials credit in accordance with

LEED GBDC Ref Guide. Submit documentation indicating distance between
manufacturing facility and the project site. Indicate distance of raw
material origin from the project site. Indicate relative dollar value of
local/regional materials to total dollar value of products included in
project.

1.6 DELIVERY, STORAGE, AND HANDLING

Prior to delivery of materials, submit certificates of compliance attesting
that materials meet the specified requirements. Store materials in
designated areas and as recommended by the manufacturer protected from the
elements, direct exposure, and damage. Do not drop containers from

trucks. Material shall be free of defects that would void required
performance or warranty. Deliver geosynthetic binders and synthetic soil
binders in the manufacturer's original sealed containers and stored in a
secure area.

a. Furnish erosion control blankets and geotextile fabric in rolls with
suitable wrapping to protect against moisture and extended ultraviolet
exposure prior to placement. Label erosion control blanket and
geotextile fabric rolls to provide identification sufficient for
inventory and quality control purposes.

b. All synthetic grids, synthetic sheets, and articulating cellular
concrete block grids shall be sound and free of defects that would
interfere with the proper placing of the block or impair the strength
or permanence of the construction. Minor cracks in synthetic grids and
concrete cellular block, incidental to the usual methods of
manufacture, or resulting from standard methods of handling in shipment
and delivery, will not be deemed grounds for rejection.

c. Inspect seed upon arrival at the jobsite for conformity to species and
quality. Seed that is wet, moldy, or bears a test date five months or
older, shall be rejected.

1.7 WARRANTY

Erosion control material shall have a warranty for use and durable
condition for project specific installations. Temporary erosion control
materials shall carry a minimum eighteen month warranty. Permanent erosion
control materials shall carry a minimum three year warranty.

PART 2 PRODUCTS
2.1 RECYCLED PLASTIC
Submit individual component and assembled unit structural integrity test

results; creep tolerance; deflection tolerance; and vertical load test
results and Life-cycle durability. Recycled plastic shall contain a
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minimum 85 percent of recycled post-consumer product. Recycled material
shall be constructed or manufactured with a maximum 1/4 inch deflection or
creep in any member, according to ASTM D648 and ASTM D1248. The components
shall be molded of ultraviolet (UV) and color stabilized polyethylene. The
material shall consist of a minimum 75 percent plastic profile of
high-density polyethylene, low-density polyethylene, and polypropylene raw
material. The material shall be non-toxic and have no discernible
contaminates such as paper, foil, or wood. The material shall contain a
maximum 3 percent air voids and shall be free of splinters, chips, peels,
buckling, and cracks. Material shall be resistant to deformation from
solar heat gain.

2.2 BINDERS
2.2.1 Synthetic Soil Binders

Calcium chloride, or other standard manufacturer's spray on adhesives
designed for dust suppression. Submit certification for binders showing
EPA registered uses, toxicity levels, and application hazards.

2.2.2 Geosynthetic Binders

Geosynthetic binders shall be manufactured in accordance with ASTM D1560,
ASTM D2844/D2844M; and shall be referred to as products manufactured for
use as modified emulsions for the purpose of erosion control and soil
stabilization. Emulsions shall be manufactured from all natural materials
and provide a hard durable finish.

2.3 MULCH

Mulch shall be free from weeds, mold, and other deleterious materials.
Mulch materials shall be native to the region.

2.3.1 Straw

Straw shall be stalks from oats, wheat, rye, barley, or rice, furnished in
air-dry condition and with a consistency for placing with commercial
mulch-blowing equipment.

2.3.2 Hay

Hay shall be native hay, sudan-grass hay, broomsedge hay, or other
herbaceous mowings, furnished in an air-dry condition suitable for placing
with commercial mulch-blowing equipment.

2.3.3 Wood Cellulose Fiber

Submit certification stating that wood components were obtained from
managed forests. Wood cellulose fiber shall be 100 percent recycled
material and shall not contain any growth or germination-inhibiting factors
and shall be dyed with non-toxic, biodegradable dye an appropriate color to
facilitate placement during application. Composition on air-dry weight
basis: a minimum 9 to a maximum 15 percent moisture, and between a minimum
4.5 to a maximum 6.0 pH. See Section 01 33 29 SUSTAINABILITY REPORTING for
cumulative total recycled content requirements. Thig item may contain
post-consumer or post-industrial recycled content. Wood cellulose fiber
shall not contain environmentally hazardous levels of heavy metals.
Materials may be bulk tested or tested by toxicity characteristic leaching
procedure (TCLP).
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2.3.4 Paper Fiber

Paper fiber mulch shall be 100 percent post-consumer recycled news print
that is shredded for the purpose of mulching seed. See Section 01 33 29
SUSTAINABILITY REPORTING for cumulative total recycled content requirements.

2.3.5 Shredded Bark

Locally shredded material shall be treated to retard the growth of mold and
fungi.

2.3.6 Wood By-Products

Submit composition, source, and particle size. Products shall be free from
toxic chemicals or hazardous material. Wood locally chipped or ground bark
shall be treated to retard the growth of mold and fungi. Gradation: A
maximum 2 inch wide by 4 inch long.

2.3.7 Coir

Coir shall be manufactured from 100 percent coconut fiber cured in fresh
water for a minimum of 6 months.

2.3.8 Asphalt Adhesive

Asphalt adhesive shall conform to the following: Emulsified asphalt,
conforming to ASTM D977, Grade SS-1; and cutback asphalt, conforming to
ASTM D2028/D2028M, Designation RC-70.

2.3.9 Mulch Control Netting and Filter Fabric

Mulch control netting and filter fabric may be constructed of lightweight
recycled plastic, cotton, or paper or organic fiber. The recycled plastic
shall be a woven or nonwoven polypropylene, nylon, or polyester containing
stabilizers and/or inhibitors to make the fabric resistant to deterioration
from UV, and with the following properties:

Minimum grab tensile strength (TF 25 180 pounds
#1/ASTM D4632/D4632M)
Minimum Puncture (TF 25 #4/ASTM D3787 | 75 psi in the weakest direction
)

Apparent opening sieve size minimum 40 and maximum 80 (U.S.
Sieve Size)
Minimum Trapezoidal tear strength 50 pounds

2.3.10 Hydraulic Mulch

Hydraulic mulch shall be made of 100 percent recycled material. Wood shall
be naturally air-dried to a moisture content of 10.0 percent, plus or minus
3.0 percent. A minimum of 50 percent of the fibers shall be equal to or
greater than 0.15 inch in length and a minimum of 75 percent of the fibers
shall be retained on a 28 mesh screen. No reprocessed paper fibers shall
be included in the hydraulic mulch. Hydraulic mulch shall have the
following mixture characteristics:
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CHARACTERISTIC (typical) VALUE
pH 5.4 + 0.1

Organic Matter (oven dried basis) percent 99.3 within + 0.2

Inorganic Ash (oven dried basis) percent 0.7 within + 0.2

Water Holding Capacity percent 1,401

2.3.11 Dye

Dye shall be a water-activated, green color.
dissolvable packets in the hydraulic mulch.

Pre-package dye in water

2.4 GEOTEXTILE FABRICS

Geotextile fabrics shall be woven of polyester filaments formed into a
stable network so that the filaments retain their relative position to each
other. Content shall be a minimum of 75 percent recycled materials.See
Section 01 33 29 SUSTAINABILITY REPORTING for cumulative total recycled
content requirements. Geotextile fabric may contain post-consumer or
post-industrial recycled content. Sewn seams shall have strength equal to
or greater than the geotextile itself. Install fabric to withstand maximum
velocity flows as recommended by the manufacturer. The geotextile shall
conform to the following minimum average roll wvalues:

Property Performance Test Method
Weight 264 g/m? ASTM D3776/D3776M
Thickness 0.635 mm ASTM D1777
Permeability 0.12 cm/sec ASTM D4491
Abrasion Resistance, Type 58 percent X 81 ASTM D3884
(percent strength retained) |percent
Tensile Grab Strength 1467 N X 1933 N ASTM D4632/D4632M
Grab Elongation 15 percent X 20 ASTM D4632/D4632M
percent
Burst Strength 5510 kN/m2 ASTM D3787
Puncture Strength 733 N ASTM D4833/D4833M
Trapezoid Tear 533 N X 533 N ASTM D4533/D4533M
Apparent Opening Size 40 US Std Sieve ASTM D4751
UV Resistance @ 500 hours 90 percent ASTM D4355/D4355M
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2.5 EROSION CONTROL BLANKETS
2.5.1 Erosion Control Blankets Type I

Use Type I blankets for erosion control and vegetation establishment on
roadside embankments, abutments, berms, shoulders, and median swales where
natural vegetation will provide long term stabilization. Erosion control
blankets shall be a machine-produced mat of 100 percent straw. The blanket
shall be of consistent thickness with the straw evenly distributed over the
entire area of the mat. Cover the blanket on the top side with a
photodegradable polypropylene netting having an approximate 1/2 by 1/2 inch
mesh and be sewn together on a maximum 1.5 inch centers with degradable
thread. The erosion control blanket shall have the following properties:

Material Content

Straw 100 percent with approximately 0.50 1b/yd? weight

Netting |One side only, lightweight photodegradable with approximately
1.64 1b/1,000 ft* weight
Thread Degradable

Note 1: Photodegradable life a minimum of 2 months with a minimum 90
percent light penetration. Apply to slopes up to a maximum 3:1 gradient.

2.5.2 Erosion Control Blankets Type II

Erosion control blankets shall be a machine-produced mat of 100 percent
straw. The blanket shall be of consistent thickness with the straw evenly
distributed over the entire area of the mat. Cover the blanket on the top
side with a polypropylene netting having an approximate 1/2 by 1/2 inch
mesh with photodegradable accelerators to provide breakdown of the netting
within approximately 45 days, depending upon geographic location and
elevation. Sew the blanket together on a maximum 1.5 inch centers with
degradable thread. The erosion control blanket shall have the following
properties:

Material Content

Straw 100 percent with approximately 0.50 lb/yd? weight

Netting |One side only, lightweight photodegradable with photo
accelerators and approximately 1.64 1b/1,000 fi2 weight

Thread Degradable

Note 1: Photodegradable life a minimum of 10 months with a minimum 90
percent light penetration. Apply to slopes up to a maximum 3:1 gradient.

2.5.3 Erosion Control Blankets Type III

Type III blankets shall be used for erosion control and vegetation
establishment on roadside embankments, abutments, berms, shoulders, and
median swales where natural vegetation will provide long term
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stabilization. Erosion control blanket shall be a machine-produced mat
consisting of 70 percent straw and 30 percent coconut fiber. The blanket
shall be of consistent thickness with the straw and coconut fiber evenly
distributed over the entire area of the mat. Cover the blanket on the top
side with heavyweight photodegradable polypropylene netting having UV
additives to delay breakdown and an approximate 5/8 by 5/8 inch mesh, and
on the bottom side with a lightweight photodegradable polypropylene netting
with an approximate 1/2 by 1/2 inch mesh. Sew the blanket together on 1.5
inch centers with degradable thread. The erosion control blanket shall
have the following properties:

Material Content

Straw 70 percent by approximately 0.35 1b/yd?

gggonut 30 percent by approximately 0.15 1b/yd? weight
iber

Netting |Top side heavyweight photodegradable with UV additives and

approximately 3 1lb/1,000 £t2 weight
Bottom side lightweight photodegradable with approximately 1.64

1b/1,000 ft? weight

NOTE: Photodegradable life a minimum of 10 months with a minimum 90
percent light penetration. Apply to slopes with a gradient less than
1.5:1.

2.

2

5.4 Erosion Control Blankets Type IV

Erosion control blanket shall be a machine-produced mat of 100 percent
straw. The blanket shall be of consistent thickness with the straw evenly
distributed over the entire area of the mat. Cover the blanket on the top
and bottom sides with lightweight photodegradable polypropylene netting
having an approximate 1/2 by 1/2 inch mesh. Sew the blanket together on
1.5 inch centers with degradable thread. The erosion control blanket shall

have the following properties:

Material Content

Straw 100 percent with approximately 0.50 1b/yd? weight

Netting |Both sides lightweight photodegradable with approximately 1.64
1b/1,000 ft? weight.

Thread Degradable

Note: Photodegradable life a minimum of 2 months with a minimum 90
percent light penetration. Apply to slopes with a gradient of less than
1.5:1.

.5.5 Erosion Control Blankets Type V

Erosion control blanket shall be a machine-produced mat of 100 percent
straw. The blanket shall be of consistent thickness with the straw evenly
distributed over the entire area of the mat. Cover the blanket on the top
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side with polypropylene netting having an approximate 1/2 by 1/2 inch mesh
with photodegradable accelerators to provide breakdown of the netting
within approximately 45 days, depending upon geographic location and
elevation. Cover the bottom with a polypropylene netting having an
approximate 1/2 by 1/2 inch mesh with photo accelerators. Sew the blanket
together on 1.5 inch centers with degradable thread. The erosion control
blanket shall have the following properties:

Material Content

Straw 70 percent by approximately 0.35 1lb/yd?

Netting |Top side lightweight photodegradable with photo accelerators
with approximately 1.64 1b/1,000 fr2 weight

Bottom side lightweight photodegradable with photo accelerators
and approximately 1.64 1b/1,000 £t weight

NOTE: Photodegradable life a minimum of 10 months with a minimum 90
percent light penetration. Apply to slopes up to a maximum 2:1 gradient.

2.5.6 Erosion Control Blankets Type VI

Erosion control blanket shall be a machine-produced 100 percent
biodegradable mat with a 100 percent straw fiber matrix. The blanket shall
be of consistent thickness with the straw fiber evenly distributed over the
entire area of the mat. Cover the blanket on the top side with a 100
percent biodegradable woven natural organic fiber netting. The netting
shall consist of machine directional strands formed from two intertwined
yarns with cross directional strands interwoven through the twisted machine
strands (commonly referred to as a Leno weave) to form an approximate 1/2
by 1/2 inch mesh. Sew the blanket together with biodegradable thread on
1.5 inch centers. The erosion control blanket shall have the following
properties:

Material Content

Matrix |190 percent straw fiber with approximately 0.50 lb/yd? weight

Netting [One side only, Leno woven 100 percent biodegradable natural
organic fiber
Weight approximately 9.3 1b/1,000 ft

Thread Biodegradable

NOTE: Photodegradable life a minimum of 10 months with a minimum 90
Percent light penetration. Apply to slopes up to a maximum 2:1 gradient.

2.5.7 Erosion Control Blankets Type VII

Erosion control blanket shall be a machine-produced 100 percent
biodegradable mat with an herbaceous straw fiber matrix. The blanket shall
be of consistent thickness with the straw evenly distributed over the
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entire area of the mat. Cover the blanket on the top and bottom sideg with
100 percent biodegradable woven natural fiber netting. The netting shall
consist of machine directional strands formed from two intertwined yarns
with cross directional strands interwoven through the twisted machine
strands (commonly referred to as a Leno weave) to form an approximate 1/2
by 1/2 inch mesh. Sew the blanket together with biodegradable thread on
1.5 inch centers. The blanket shall have the following properties:

Material Content

Straw 100 percent straw fiber with approximately 0.50 1lb/yd? weight

Netting |Top and bottom sides,Leno woven 100 percent biodegradable
natural organic fiber with approximately 9.3 1b/1,OOOft2 weight

Thread Biodegradable

Note: Photodegradable life a minimum of 18 months with a minimum 90
percent light penetration. Apply to slopes up to a maximum 1.5:1
gradient.

2.5.8 Erosion Control Blankets Type VIII

Erosion control blanket shall be a machine-produced 100 percent
biodegradable mat with a 70 percent herbaceous straw and 30 percent coconut
fiber blend matrix. The blanket shall be of consistent thickness with the
straw and coconut fiber evenly distributed over the entire area of the
mat. Cover the blanket on the top and bottom sides with 100 percent
biodegradable woven natural organic fiber netting. The netting shall
consist of machine directional strands formed from two intertwined yarns
with cross directional strands interwoven through the twisted machine
strands (commonly referred to as a Leno weave) to form an approximate 1/2
by 1/2 inch mesh. Sew the blanket together with biodegradable thread on
1.5 inch centers. Straw/Coconut fiber erosion control blanket shall have
the following properties:

Material Content

Matrix 70 percent straw fiber with approximately 0.35 lb/yd? weight. 30

percent coconut fiber cured in fresh water with approximately
0.15 lb/yd2 weight

Netting |Both sides woven 100 percent biodegradable natural organic
fiber with approximately 9.3 1lbs/1,000 £t2 weight

Thread Biodegradable

Note: Photodegradable life a minimum of 24 months with a minimum 90
percent light penetration. Apply to slopes up to a maximum 1.5:1
gradient.
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2.5.9 Erosion Control Blankets Type IX (Turf Reinforcement Mat)

Permanent erosion control/turf reinforcement mat is constructed of 100
percent coconut fiber stitch bonded between a heavy duty UV stabilized
bottom net, and a heavy duty UV stabilized cuspated (crimped) middle
netting overlaid with a heavy duty UV stabilized top net. The cuspated
netting forms prominent closely spaced ridges across the entire width of
the mat. The three nettings are stitched together on 1.5 inch centers with
UV stabilized polypropylene thread to form a permanent three dimensional
structure. The following list contains further physical properties of the
turf erosion control mat.

Property Test Method Value
Ground Cover Image Analysis 93 percent
Thickness ASTM D1777 0.63 in
Mass per Unit Area ASTM D3776/D3776M 0.92 1b/sy
Tensile Strength ASTM D5035 480 1b/ft
Elongation ASTM D5035 percent
Tensile Strength ASTM D5035 960 1lb/ft
Elongation ASTM D5035 31 percent
Tensile Strength ASTM D5034ASTM D5035 177 1lbs
Elongation ASTM D5034ASTM D5035 22 percent
Resiliency ASTM D1777 greater than 80 percent
UV Stability* ASTM D4355/D4355M 151 1lbs
86 percent
Color (permanent net) UV Black
Porosity (permanent greater than 95 percent
net)Calculated
Minimum Filament Measured 0.03 in
Diameter (permanent net) 0.03 in
NOTE 1: *ASTM D5034ASTM D5035 Tensile Strength and percent Strength
Retention of material after 1000 hours of exposure in Xenon-Arc
NOTE 2: Photodegradable life a minimum of 36 months with a minimum 90
percent light penetration. Apply to slopes up to a maximum 1:1 gradient

2.5.10 Erosion Control Blankets Type X (Turf Reinforcement Mat)

Permanent erosion control/turf reinforcement mat shall be constructed of
100 percent UV stabilized high denier polypropylene fiber sewn between a
black UV stabilized 1/2 inch mesh polypropylene netting on the top 5
1bs/1000 square ft and a black UV stabilized 5/8 inch mesh polypropylene
netting on the bottom 3 1lbs/1000 square ft with polypropylene thread. The
mat shall be resistant to photo and chemical degradation. The following
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list contains further physical properties of the turf reinforcement mat.

NOTE 2: Photodegradable life a minimum of 36 months with a minimum 90
percent light penetration. Apply to slopes up to a maximum 1:1 gradient

2.5.11 Staking

Stakes shall be 100 percent biodegradable manufactured from recycled
plastic or wood and shall be designed to safely and effectively secure
erosion control blankets for temporary or permanent applications. The
biodegradable stake shall be fully degradable by biological activity within
a reasonable time frame. The bio-plastic resin used in production of the
biodegradable stake shall consist of polylactide, a natural, completely
biodegradable substance derived from renewable agricultural resources. The
biodegradable stake must exhibit ample rigidity to enable being driven into
hard ground, with sufficient flexibility to resist shattering. Serrate the
biodegradable stake on the leg to increase resistance to pull-out from the
soil.

2.5.12 Staples
Staples shall be as recommended by the manufacturer.
2.6 AGGREGATE

Submit LEED documentation relative to recycled content credit in accordance
with LEED GBDC Ref Guide. Include in LEED Documentation Notebook.
Aggregate shall be onsite or offsite material generated from grading and
demolition operations, as available. Recycled crushed concrete shall be
free of steel, free-draining and graded between a minimum 3/4 inch and a
maximum 1.5 inches. Submit sieve test results for both gravel and sand.
Sand shall be uniformly graded.

2.7 WATER

Unless otherwise directed, water is the responsibility of the Contractor.
Water shall be potable or supplied by an existing irrigation system.

PART 3 EXECUTION
3.1 WEATHER CONDITIONS

Perform erosion control operations under favorable weather conditions; when
excessive moisture, frozen ground or other unsatisfactory conditions
prevail, the work shall be stopped as directed. When special conditions
warrant a variance to earthwork operations, submit a revised construction
schedule for approval. Do not apply erosion control materials in adverse
weather conditions which could affect their performance.

3.1.1 Finished Grade

Provide condition of finish grade status prior to installation, location of
underground utilities and facilities. Verify that finished grades are as
indicated on the drawings; complete finish grading and compaction in
accordance with Section 31 00 00 EARTHWORK, prior to the commencement of
the work. Verify and mark the location of underground utilities and
facilities in the area of the work. Repair damage to underground utilities
and facilities at the Contractor's expense.

SECTION 31 32 11 Page 15
UNCLASSIFIED//FOUO Rel NOR ITA US



NIRL REPROGRAMMING LAB W91278-16-URGC-0005
EGLIN AIR FORCE BASE, FL MO14ER64

3.1.2 Placement of Erosion Control Blankets

Before placing the erosion control blankets, ensure the subgrade has been
graded smooth; has no depressed, void areas; is free from obstructions,
such as tree roots, projecting stones or other foreign matter. Vehicles
will not be permitted directly on the blankets.

3.1.3 Synthetic Grid

Before placing the grid system, ensure that the subgrade has been properly
grubbed of large roots and rocks; compacted; has been graded smooth; has no
depressed, void, soft or uncompacted areas; is free from obstructiong, such
as tree roots, projecting stones or other foreign matter; and has been
seeded.

3.1.4 Concrete Cellular Block

Before placing geotextile fabric under cellular block, ensure that the
subgrade has been properly compacted; has been graded smooth; has no
depressed, void, soft or uncompacted areas; is free from obstructions, such
as tree roots, projecting stones or other foreign matter; and has been
seeded. Compact subgrade compaction to at least 90 percent of the maximum
dry density at optimum moisture content, as determined by ASTM D698, with a
tolerance of plus or minus 1 inch of the design elevation.

3.2 SITE PREPARATION
3.2.1 Soil Test

Test soil in accordance with ASTM D5268 and ASTM D4972 for determining the
particle size and mechanical analysis. Sample collection onsite shall be
random over the entire site. The test shall determine the soil particle
size as compatible for the specified material.

3.2.2 Layout

Submit scale drawings defining areas to receive recommended materials as
required by federal, state or local regulations. Erosion control material
locations may be adjusted to meet field conditions. When soil tests result
in unacceptable particle sizes, submit a shop drawing indicating the
corrective measures.

3.2.3 Protecting Existing Vegetation

When there are established lawns in the work area, the turf shall be
covered and/or protected or replaced after construction operations.
Identify existing trees, shrubs, plant beds, and landscape features that
are to be preserved on site by appropriate tags and barricade with
reusable, high-visibility fencing along the dripline. Mitigate damage to
existing trees at no additional cost to the Government. Damage shall be
assessed by a state certified arborist or other approved professional using
the National Arborist Association's tree valuation guideline.

3.2.4 Obstructions Below Ground
When obstructions below ground affect the work, submit shop drawings

showing proposed adjustments to placement of erosion control material for
approval.
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3.3 INSTALLATION
3.3.1 Mulch Installation

Install mulch in the areas indicated.
3.3.2 Mulch Control Netting

Netting may be stapled over mulch according to manufacturer's
recommendations.

3.3.3 Mechanical Anchor

Mechanical anchor shall be a V-type-wheel land packer; a scalloped-disk
land packer designed to force mulch into the soil surface; or other
suitable equipment.

3.3.4 Asphalt Adhesive Coated Mulch

Hay or straw mulch may be spread simultaneously with asphalt adhesive
applied at a rate between 10 to 13 gallons/1000 square feet, using power
mulch equipment equipped with suitable asphalt pump and nozzle. Apply the
adhesive-coated mulch evenly over the surface. Do not completely exclude
sunlight from penetrating to the ground surface.

3.3.5 Wood Cellulose Fiber, Paper Fiber, and Recycled Paper

Apply wood cellulose fiber, paper fiber, or recycled paper as part of the
hydraulic mulch operation.

3.3.6 Hydraulic Mulch Application
3.3.6.1 Unseeded Area

Install hydraulic mulch as indicated and in accordance with manufacturer's
recommendations. Mix hydraulic mulch with water at the rate recommended by
the manufacturer for the area to be covered. Mixing shall be done in
equipment manufactured specifically for hydraulic mulching work, including
an agitator in the mixing tank to keep the mulch evenly disbursed.

3.3.7 Erosion Control Blankets

a. Install erosion control blankets as indicated and in accordance with
manufacturer's recommendations. The extent of erosion control blankets
shall be as indicated.

b. Orient erosion control blankets in vertical strips and anchored with
staples, as indicated. Abut adjacent strips to allow for installation
of a common row of staples. Overlap horizontal joints between erosion
control blankets sufficiently to accommodate a common row of staples
with the uphill end on top.

c. Where exposed to overland sheet flow, locate a trench at the uphill
termination. Staple the erosion control blanket to the bottom of the
trench. Backfill and compact the trench as required.

d. Where terminating in a channel containing an installed blanket, the

erosion control blanket shall overlap installed blanket sufficiently to
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accommodate a common row of staples.

.3.8 Synthetic Sheet System

Anchor synthetic sheet systems in accordance with the manufacturer's
recommendation. Place systems on a well graded surface and then backfill,
a maximum seven days after placement, to protect the material from
ultraviolet radiation. Include contiguous perimeter termination trenches
as the installation progresses.

.3.8.1 Sheet System Revegetation

For areas not requiring re-vegetation, backfill openings to grade with well
graded fill material and surface prepared for finish as indicated on the
drawings. For areas requiring re-vegetation, backfill openings using well
graded fill and topsoil as indicated on the drawings.

.3.8.2 Sheet System Grids

Each pair of grids shall cover grade without gaps or open spaces between
them. Provide 100 percent coverage of the area with the cells backfilled.

.3.8.3 Grid System Grids

Anchor synthetic grid systems in accordance with the manufacturer's
recommendation. Place interlocking grid systems on well graded surface.
Complete the backfilling of openings a maximum 7 days after placement to
protect the material from ultraviolet radiation. As the installation
progresses, backfilling shall include contiguous perimeter termination
trenches.

.3.9 Grids

.3.9.1 Grid System Revegetation

For areas not requiring re-vegetation, backfill openings with a minimum 1/2
inch nominal size crushed rock, to a minimum 2 inch depth.

.3.9.2 Synthetic Grids

Each pair of grids shall cover grade without gaps or open spaces between
them. The system shall provide 100 percent coverage of the area with the
cells backfilled.

.4 CLEAN-UP

Dispose of excess material, debris, and waste materials offsite at an
approved landfill or recycling center. Clear adjacent paved areas.
Immediately upon completion of the installation in an area, protect the
area against traffic or other use by erecting barricades and providing
signage as required, or as directed. Signage shall be in accordance with
Section 10 14 02 EXTERIOR SIGNAGE.

.5 WATERING SEED

Start watering immediately after installing erosion control blanket type XI
(revegetation mat). Apply water to supplement rainfall at a sufficient
rate to ensure moist soil conditions to a minimum 1 inch depth. Prevent
run-off and puddling. Do no drive watering trucks over turf areas, unless
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otherwise directed. Prevent watering of other adjacent areas or plant
material.

3.6 MAINTENANCE RECORD

Furnish a record describing the maintenance work performed, record of
measurements and findings for product failure, recommendations for repair,
and products replaced.

3.6.1 Maintenance

Maintenance shall include eradicating weeds; protecting embankments and
ditches from surface erosion; maintaining the performance of the erosion
control materials and mulch; protecting installed areas from traffic.

3.6.2 Maintenance Instructions

Furnish written instructions containing drawings and other necessary
information, describing the care of the installed material; including, when
and where maintenance should occur, and the procedures for material
replacement. Submit instruction for year-round care of installed

material. Include manufacturer supplied spare parts.

3.6.3 Patching and Replacement

Unless otherwise directed, material shall be placed, seamed or patched as
recommended by the manufacturer. Remove material not meeting the required
performance as a result of placement, seaming or patching from the site.
Replace the unacceptable material at no additional cost to the Government.

3.7 SATISFACTORY STAND OF GRASS PLANTS

When erosion control blanket type XI (revegetation mat) is installed,
evaluate the grass plants for species and health when the grass plants are
a minimum 1 inch high. A satisfactory stand of grass plants from the
revegetation mat area shall be a minimum 10 grass plants per square foot.
The total bare spots shall not exceed 2 percent of the total revegetation
mat area.

-- End of Section --
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