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SECTION 31 00 00

EARTHWORK
08/08

PART 1 GENERAL

1 MEASUREMENT PROCEDURES

1.1 Excavation

The unit of measurement for excavation and borrow will be the cubic yard,
computed by the average end area method from cross sections taken before and
after the excavation and borrow operations, including the excavation for
ditches, gutters, and channel changes, when the material is acceptably
utilized or disposed of as herein specified. The measurements will include
authorized excavation of rock (except for piping trenches that is covered
below), authorized excavation of unsatisfactory subgrade soil, and the
volume of loose, scattered rocks and boulders collected within the limits of
the work; allowance will be made on the same basis for selected backfill
ordered as replacement. The measurement will not include the volume of
subgrade material or other material that is scarified or plowed and reused
in-place, and will not include the volume excavated without authorization or
the volume of any material used for purposes other than directed. The
volume of overburden stripped from borrow pits and the volume of excavation
for ditches to drain borrow pits, unless used as borrow material, will not
be measured for payment. The measurement will not include the volume of any
excavation performed prior to the taking of elevations and measurements of
the undisturbed grade.

1.2 Piping Trench Excavation

Measure trench excavation by the number of linear feet along the centerline
of the trench and excavate to the depths and widths specified for the
particular size of pipe. Replace unstable trench bottoms with a selected
granular material. Include the additional width at manholes and similar
structures, the furnishing, placing and removal of sheeting and bracing,
pumping and bailing, and all incidentals necessary to complete the work
required by this section.

.1.3 Rock Excavation for Trenches

Measure and pay for rock excavation by the number of cubic yards of
acceptably excavated rock material. Measure the material in place, but base
volume on a maximum 30 inches width for pipes 12 inches in diameter or less,
and a maximum width of 16 inches greater than the outside diameter of the
pipe for pipes over 12 inches in diameter. Provide the measurement to
include all authorized overdepth rock excavation as determined by the
Contracting Officer or designee. For manholes and other appurtenances,
compute volumes of rock excavation on the basis of 1 foot outside of the
wall lines of the structures.

.1.4 Topsoil Requirements
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Separate excavation, hauling, and spreading or piling of topsoil and related
miscellaneous operations will be considered subsidiary obligations of the
Contractor, covered under the contract unit price for excavation.

.1.5 Overhaul Requirements

Allow the unit of measurement for overhaul to be the station-yard. The
overhaul distance will be the distance in stations between the center of
volume of the overhaul material in its original position and the center of
volume after placing, minus the free-haul distance in stations. The haul
distance will be measured along the shortest route determined by the
Contracting Officer as feasible and satisfactory. Do no measure or waste
unsatisfactory materials for overhaul where the length of haul for borrow is
within the free-haul limits.

.1.6 Select Granular Material

Measure select granular material in place as the actual cubic yards
replacing wet or unstable material in trench bottoms within the limits
shown. Provide unit prices which include furnishing and placing the
granular material, excavation and disposal of unsatisfactory material, and
additional requirements for sheeting and bracing, pumping, bailing,
cleaning, and other incidentals necessary to complete the work.

.2 PAYMENT PROCEDURES

Payment will constitute full compensation for all labor, equipment, tools,
supplies, and incidentals necessary to complete the work.

2.1 Classified Excavation

Classified excavation will be paid for at the contract unit prices per cubic
yard for common or rock excavation.

2.2 Piping Trench Excavation

Payment for trench excavation will constitute full payment for excavation
and backfilling, except in rock or unstable trench bottoms.

.2.3 Rock Excavation for Trenches

Payment for rock excavation will be made in addition to the price bid for
the trench excavation, and will include all necessary drilling and blasting
and all incidentals necessary to excavate and dispose of the rock. Select
granular material, used as backfill replacing rock excavation, will not be
paid for separately, but will be included in the unit price for rock
excavation.

.2.4 Unclassified Excavation

Unclassified excavation will be paid for at the contract unit price per
cubic yard for unclassified excavation.

.2.5 Classified Borrow
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Classified borrow will be paid for at the contract unit prices per cubic
yard for common or rock borrow.

1.2.6 Unclassified Borrow
Unclassified borrow will be paid for at the contract unit price per cubic
yard for unclassified borrow.
1.3 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.

1.4 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 Co600 (2010) Installation of Ductile-Iron Water
Mains and Their Appurtenances

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2012; 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
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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 D2487 (2011) Soils for Engineering Purposes
(Unified Soil Classification System)

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

Plasticity Index of Soils

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

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 600/4-79/020 (1983) Methods for Chemical Analysis of Water
and Wastes

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

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
CID A-A-203 (Rev C; Notice 3) Paper, Kraft, Untreated
1.5 DEFINITIONS
1.5.1 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, Sp-SC, CL, ML, CL-ML, CH, MH. Satisfactory materials for grading
comprise stones less than 8 inches, except for fill material for pavements
and railroads which comprise stones less than 3 inches in any dimension.

1.5.2 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 or designee when
encountering any contaminated materials.

1.5.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW, GP,
SW, and SP. Cohesive 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
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for classifying materials, in accordance with ASTM D4318, ASTM C136, ASTM
D422, and ASTM D1140.

.5.4 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 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.

.5.5 Topsoil

Material suitable for topsoils obtained from excavations 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.

.5.6 Hard/Unyielding Materials

Hard/Unyielding materials comprise weathered rock, dense consolidated
deposits, or conglomerate materials which are not included in the definition
of "rock" with stones greater than 8 inch in any dimension or as defined by
the pipe manufacturer, whichever is smaller. These materials usually
require the use of heavy excavation equipment, ripper teeth, or jack hammers
for removal.

.5.7 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.

.5.8 Unstable Material

Unstable materials are too wet to properly support the utility pipe,
conduit, or appurtenant structure.

5.9 Select Granular Material

.5.9.1 General Requirements
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Select granular material consist of materials classified as GW, GP, SwW, SP,
by ASTM D2487 where indicated. The liquid limit of such material must not
exceed 35 percent when tested in accordance with ASTM D4318. The plasticity
index must not be greater than 12 percent when tested in accordance with
ASTM D4318, and not more than 35 percent by weight may be finer than No. 200
sieve when tested in accordance with ASTM D1140.

1.5.10 Initial Backfill Material

Initial backfill consists of select granular material or satisfactory
materials free from rocks 8 inches or larger in any dimension or free from
rocks of such size 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 8inches in any dimension
or as recommended by the pipe manufacturer, whichever is smaller.

1.6 EXCAVATION
1.6.1 Classification of Excavation

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

1.6.1.1 Common Excavation

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

1.6.1.2 Rock Excavation

Submit notification of encountering rock in the project. Include rock
excavation with blasting, excavating, grading, disposing of material
classified as rock, and the satisfactory removal and disposal of boulders
1/2 cubic yard or more in volume; solid rock; rock material that is in
ledges, bedded deposits, and unstratified masses, which cannot be removed
without systematic drilling and blasting; firmly cemented conglomerate
deposits possessing the characteristics of solid rock impossible to remove
without systematic drilling and blasting; and hard materials (see
Definitions). Include the removal of any concrete or masonry structures,
except pavements, exceeding 1/2 cubic yard in volume that may be encountered
in the work in this classification. If at any time during excavation,
including excavation from borrow areas, the Contractor encounters material
that may be classified as rock excavation, uncover such material and notify
the Contracting Officer or designee. Do not proceed with the excavation of
this material until the Contracting Officer has classified the materials as
common excavation or rock excavation and has taken cross sections as
required. Failure on the part of the Contractor to uncover such material,
notify the Contracting Officer or designee, and allow ample time for
classification and cross sectioning of the undisturbed surface of such
material will cause the forfeiture of the Contractor's right of claim to any
classification or volume of material to be paid for other than that allowed
by the Contracting Officer or designee for the areas of work in which such
deposits occur.
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7 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. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data
Utilization of Excavated Materials; G
Rock Excavation
Opening of any Excavation or Borrow Pit
Shoulder Construction

SD-06 Test Reports

No Testing is required.

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

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. Backfill shall contain a maximum
of 100 parts per million (ppm) of total petroleum hydrocarbons (TPH) and a
maximum of 10 ppm of the sum of Benzene, Toluene, Ethyl Benzene, and Xylene
(BTEX) and shall pass the TCPL test. Determine TPH concentrations by using
EPA 600/4-79/020 Method 418.1. Determine BTEX concentrations by using EPA
SW-846.3-3 Method 5030/8020. Perform TCLP in accordance with EPA SW-846.3-3
Method 1311. Provide Borrow Site Testing for TPH, BTEX and TCLP from a
composite sample of material from the borrow site, with at least one test
from each borrow site. Do not bring material onsite until tests have been
approved by the Contracting Officer or designee.

.2 BURIED WARNING AND IDENTIFICATION TAPE

Provide polyethylene plastic warning tape manufactured specifically for
warning and identification of buried utility lines. Provide tape on rolls,
3 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
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Yellow Gas, Oil; Dangerous Materials

Orange Telephone and Other Communications
Blue Water Systems

Green Sewer Systems

White Steam Systems

Gray Compressed Air

2.2.1 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.

2.2.2 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 Jjacket or provide
with other means of corrosion protection.

2.3 DETECTION WIRE FOR NON-METALLIC PIPING

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

2.4 MATERIAL FOR RIP-RAP
Provide Filter fabric and rock conforming to DOT for construction indicated.
2.4.1 Bedding Material

Provide bedding material consisting of sand, gravel, or crushed rock, well
graded, with a maximum particle size of 2 inches. Compose material of
tough, durable particles. Allow fines passing the No. 200 standard sieve
with a plasticity index less than six.

2.4.2 Grout

Provide durable 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, as determined by the
Contracting Officer. Mix grout in a concrete mixer. Allow a sufficient



Combined Specifications - CSC-23302 Page 9 of 79

mixing time to produce a mixture having a consistency permitting gravity
flow into the interstices of the rip-rap with limited spading and brooming.

2.4.3 Rock

Provide rock fragments sufficiently durable to ensure permanence in the
structure and the environment in which it is to be used. Use rock fragments
free from cracks, seams, and other defects that would increase the risk of
deterioration from natural causes. Provide fragments sized so 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. Provide rock with a minimum specific gravity of 2.50 . Do
not permit the inclusion of more than trace 1 percent quantities of dirt,
sand, clay, and rock fines.

2.5 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
coarse aggregate Size 57, 67, or 77.

3 PART 3 EXECUTION
3.1 STRIPPING OF TOPSOIL

Where indicated or directed, strip topsoil to a depth of 64 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. Remove from the
site any surplus of topsoil from excavations and gradings.

3.2 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 fill 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.
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3.2.1 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 Drawing
Sheet No. 3. 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.

3.2.2 Drainage Structures

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

3.2.3 Drainage

Provide for the collection and disposal of surface and subsurface water
encountered during construction. Completely drain construction site during
periods of construction to keep soil materials sufficiently dry. Construct
storm drainage features (ponds/basins) at the earliest stages of site
development, and throughout construction grade the construction area to
provide positive surface water runoff away from the construction activity
and provide temporary ditches, swales, and other drainage features and
equipment as required to maintain dry soils. 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

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
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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 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 inside
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

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 8 inch 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 Unyielding Material

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

3.2.5.3 Removal of Unstable Material

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

3.2.5.4 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
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surfaces and the face of the excavation or support members. Clean rock or
loose debris and cut to a firm surface either level, stepped, or serrated,
as shown or as directed. Remove loose disintegrated rock and thin strata.
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.

3.2.5.5 Jacking, Boring, and Tunneling

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

3.2.6 Underground Utilities

The Contractor is responsible for movement of construction machinery and
equipment over pipes and utilities during construction. Excavation made
with power-driven equipment is not permitted within 2 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 or designee. Report damage
to utility lines or subsurface construction immediately to the Contracting
Officer or designee.

3.2.7 Structural Excavation

Ensure that footing subgrades have been inspected and approved by the
Contracting Officer or designee prior to concrete placement. Excavate to
bottom of pile cap prior to placing or driving piles, unless authorized
otherwise by the Contracting Officer or designee. Backfill and compact over
excavations and changes in grade due to pile driving operations to 95
percent of ASTM D698 maximum density.

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. Obtain borrow
material from the borrow areas within the limits of the project site,
selected by the Contractor or from approved private sources. 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.
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3.

4 OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS

Notify the Contracting Officer or designee 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.

.5 SHORING

.5.1 General Requirements

Submit a Shoring and Sheeting plan for approval 15 days prior to starting
work. Submit drawings and calculations, certified by a registered
professional engineer, describing the methods for shoring and sheeting of

excavations. Finish shoring, including sheet piling, and install as
necessary to protect workmen, banks, adjacent paving, structures, and
utilities. Remove shoring, bracing, and sheeting as excavations are

backfilled, in a manner to prevent caving.

.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.

L7 FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

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

.8 GROUND SURFACE PREPARATION

.8.1 General Requirements

Remove and replace unsatisfactory material with satisfactory materials, as
directed by the Contracting Officer or designee, in surfaces to receive fill
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or 1n 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 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,
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. 1Install wires at manholes between the top of the corbel
and the frame, and extend up through the chimney seal between the frame and
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the chimney seal. For force mains, 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.
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.

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

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 C600, 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 in accordance with Section 31 23 00.00 20
EXCAVATION AND FILL,
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d. Clean, coarsely graded natural gravel, crushed stone or a combination
thereof in accordance with Section 31 23 00.00 20 EXCAVATION AND FILL,
Do not exceed maximum particle size of 3 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, Railroads, and Airfields: 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 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 , place backfill in such a manner that the structure is not be
damaged by the shock of falling earth. Deposit the backfill material,
compact it as specified for final backfill, and bring up the backfill evenly
on all sides of the structure to prevent eccentric loading and excessive
stress.

3.12 SPECIAL REQUIREMENTS

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

3.12.1 Porous Fill

3.12.1.1 Porous Fill
Provide backfill material consisting of clean crushed rock or gravel having
a gradation such that 100 percent passes the 2 inch sieve and zero percent
passes the 1/2 inch sieve.

3.12.1.2 Cover

Filter fabric Concrete Kraft paper conforming to CID A-A-203, Grade B, No.
2, 50 pound weight or a layer of straw at least 2 inches thick as indicated.

3.12.2 Bore Holes

3.12.2.1 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.I1IM. Do not use water or other
fluids in connection with the boring operation.
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3.12.2.2 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.

3.12.2.3 End Seals

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

3.12.3 Rip-Rap Construction

Construct rip-rap in the areas indicated. Trim and dress indicated areas to
conform to cross sections, lines and grades shown within a tolerance of 0.1
foot.

3.12.3.1 Bedding Placement

Spread 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.

3.12.3.2 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.

3.13 EMBANKMENTS
3.13.1 Earth Embankments

Construct earth embankments from satisfactory materials free of organic or
frozen material and rocks with any dimension greater than 3 inches. Place
the material in successive horizontal layers of loose material not more than
12 inches in depth. Spread each layer uniformly on a soil surface that has
been moistened or aerated as necessary, and scarified or otherwise broken up
so that the fill will bond with the surface on which it is placed. After
spreading, plow, disk, or otherwise brake up each layer; moisten or aerate
as necessary; thoroughly mix; and compact to at least 90 percent laboratory
maximum density for cohesive materials or 95 percent laboratory maximum
density for cohesionless materials. Compaction requirements for the upper
portion of earth embankments forming subgrade for pavements are identical
with those regquirements specified in paragraph SUBGRADE PREPARATION. Finish
compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory compactors, or other approved equipment.
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3.

3

14 SUBGRADE PREPARATION

.14.1 Construction

Shape subgrade to line, grade, and cross section, and compact as specified.
Include plowing, disking, and any moistening or aerating required to obtain
specified compaction for this operation. Remove soft or otherwise
unsatisfactory material and replace with satisfactory excavated material or
other approved material as directed. Excavate rock encountered in the cut
section to a depth of 6 inches below finished grade for the subgrade. Bring
up low areas resulting from removal of unsatisfactory material or excavation
of rock to required grade with satisfactory materials, and shape the entire
subgrade to line, grade, and cross section and compact as specified. Do not
vary the elevation of the finish subgrade more than 0.05 foot from the
established grade and cross section.

.14.2 Compaction

Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, vibratory compactors, or other approved equipment. Except
for paved areas and railroads, compact each layer of the embankment to at
least 10 percent of laboratory maximum density.

.15 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.

.15.1 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.

.15.2 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.
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3.15.3 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.

3.16 PLACING TOPSOIL

On areas to receive topsoil, prepare the compacted subgrade soil to a 2
inches depth for bonding of topsoil with subsoil. Spread topsoil evenly to
a thickness of 6 inch 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 offsite areas.

3.17 SUBGRADE TESTS
3.17.1 Tolerance Tests for Subgrades

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

3.17.2 Displacement of Sewers

After other required tests have been performed and the trench backfill
compacted to the finished grade surface, inspect the pipe to determine
whether significant displacement has occurred. Conduct this inspection in
the presence of the Contracting Officer or designee. Inspect pipe sizes
larger than 36 inches, while inspecting smaller diameter pipe by shining a
light or laser between manholes or manhole locations, or by the use of
television cameras passed through the pipe. If, in the judgment of the
Contracting Officer or designee, 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.

3.18 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
removed from Government property as directed by the Contracting Officer or

designee.

-— End of Section --
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SECTION 31 11 00

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. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Nonsaleable Materials; G

SD-04 Samples

Tree wound paint
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 TREE WOUND PAINT

Submit samples in cans with manufacturer's label of bituminous based paint
of standard manufacture specially formulated for tree wounds.

2.2 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
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Trees and vegetation to be left standing shall be protected from damage
incident to clearing, grubbing, and construction operations by the erection
of barriers or by such other means as the circumstances require.

3.1.3 Utility Lines

Protect existing utility lines that are indicated to remain from damage.
Notify the Contracting Officer or designee 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 or
designee in ample time to minimize interruption of the service.

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. Trees, stumps, roots, brush, and other vegetation in
areas to be cleared shall be cut off flush with or below the original ground
surface, except such trees and vegetation as may be indicated or directed to
be left standing. Trees designated to be left standing within the cleared
areas shall be trimmed of dead branches 1-1/2 inches or more in diameter and
shall be trimmed of all branches the heights indicated or directed. Limbs
and branches to be trimmed shall be neatly cut close to the bole of the tree
or main branches. Cuts more than 1-1/2 inches in diameter shall be painted
with an approved tree-wound paint. Apply herbicide in accordance with the
manufacturer's label to the top surface of stumps designated not to be
removed.

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

Prune trees designated to be left standing within the cleared areas of dead
branches 1 1/2 inches or more in diameter; and trim branches to heights and
in a manner as indicated. Neatly cut limbs and branches to be trimmed close
to the bole of the tree or main branches. Paint cuts more than 1 1/4 inches
in diameter with an approved tree wound paint.

3.5 GRUBBING

Grubbing shall consist of the removal and disposal of stumps, roots larger
than 3 inches in diameter, and matted roots from the designated grubbing
areas. Material to be grubbed, together with logs and other organic or
metallic debris not suitable for foundation purposes, shall be removed to a
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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. Depressions made by grubbing shall be filled with
suitable material and compacted to make the surface conform with the
original adjacent surface of the ground.

3.6 DISPOSAL OF MATERIALS
3.6.1 Saleable Timber

1. Consider felled timber from which saw logs, pulpwood, posts, poles, ties,
or fuelwood can be produced as saleable timber. Trim limbs and tops, and
saw into saleable lengths of 3 feet for saw logs, 4 feet for pulpwood, 20
feet for poles, 6 feet for ties, and 4 feet for fuelwood, and stockpile
adjacent to the site. The stockpile timber will remain the property of the
Government unless agreement is made with the Contracting Officer or designee
to otherwise dispose of saleable timber.

2. The Government shall, by separate contract, harvest all saleable timber
from the project site. All remaining timber, limbs, tops, stumps, and
debris shall be cleared and disposed of by the Contractor as specified.

3. All timber removed from the project site shall become the property of the
Contractor. Reimburse the Government for the value of the timber. Submit
payment to the Contracting Officer or designee by cashier's or certified
check, made payable to the U.S. Treasury. Payment shall be made within 30
days of the Notice to Proceed.

4, All timber on the project site noted for clearing and grubbing shall
become the property of the Contractor, and shall be removed from the project
site and disposed of off stations.

3.6.2 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, except for
salable timber, shall be disposed of outside the limits of Government-
controlled land at the Contractor's responsibility, except when otherwise
directed in writing. Such directive will state the conditions covering the
disposal of such products and will also state the areas in which they may be
placed.

-— End of Section --
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SECTION 31 23 00.00 20

EXCAVATION AND FILL
02/11

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 in the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM C136 (2006) Standard Test Method for Sieve
Analysis of Fine and Coarse 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 D2216 (2010) Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass

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

ASTM D4318 (2010) Ligquid 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.))

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
EPA 530/F-93/004 (1993; Rev O; Updates I, II, IIA, IIB, and
III) Test Methods for Evaluating Solid Waste
(Vol IA, IB, IC, and II) (SW-846)

EPA 600/4-79/020 (1983) Methods for Chemical Analysis of Water
and Wastes
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1

1

.2 DEFINITIONS

2.1 Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density
obtained by the test procedure presented in ASTM D698, for general soil
types, abbreviated as percent laboratory maximum density.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. The following shall be submitted in accordance with Section 01 33
00 SUBMITTAL PROCEDURES:

SD-06 Test Reports

Borrow Site Testing; G
Fill and backfill test
Density tests

Moisture Content Tests

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

.4 DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

.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. Borrow material

d. Blasting will not be permitted. Remove material in an approved manner.

.6 REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for TPH,
BTEX and full TCLP including ignitability, corrosivity and reactivity.
Backfill shall contain less than 100 parts per million (ppm) of total
petroleum hydrocarbons (TPH) and less than 10 ppm of the sum of Benzene,
Toluene, Ethyl Benzene, and Xylene (BTEX) and shall not fail the TCPL test.
TPH concentrations shall be determined by using EPA 600/4-79/020 Method
418.1. BTEX concentrations shall be determined by using EPA 530/F-93/004
Method 5030/8020. TCLP shall be performed in accordance with EPA 530/F-
93/004 Method 1311. Provide Borrow Site Testing for TPH, BTEX and TCLP from
a composite sample of material from the borrow site, with at least one test
from each borrow site. Material shall not be brought on site until tests
have been approved by the Contracting Officer or designee.
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1.

1

7 QUALITY ASSURANCE

7.1 Utilities

Movement of construction machinery and equipment over pipes and utilities
during construction shall be at the Contractor's risk. 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 1s assured. Support uncovered lines or other existing work
affected by the contract excavation until approval for backfill is granted
by the Contracting Officer or designee. Report damage to utility lines or
subsurface construction immediately to the Contracting Officer or designee.

PART 2 PRODUCTS

2.1 SOIL MATERIALS
2.1.1 Backfill and Fill Material

ASTM D2487, classification GW, GP, GM, SW, SP 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.

Sieve Size Percent Passing by Weight
63 mm 2 1/2 inches 100

4.75 mm No. 4 40 - 85

2.00 mm No. 10 20-80

425 micrometers No. 40 10-60

75 micrometers No. 200 5-25

2.1.2 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
growth. Amend topsoil pH range to obtain a pH of 5.5 to 7.

PART 3 EXECUTION
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3.1 PROTECTION
3.1.1 Drainage and Dewatering

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

3.1.2 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 scan the
construction site with electromagnetic and sonic equipment and mark the
surface of the ground where existing underground utilities are discovered.

3.1.3 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 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 wasted. 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.

3.2.2 Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and
rubbish.

3.3 EXCAVATION

Excavate to contours, elevation, and dimensions indicated. 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 and compact to 90 percent of ASTM D698
maximum density.

3.3.1 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.
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3.3.2 Excavated Materials
Satisfactory excavated material required for fill or backfill shall be
placed in the proper section of the permanent work required. All
unsatisfactory material shall be disposed of as specified in Paragraph
"DISPOSITION OF SURPLUS MATERIAL."

3.4 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 or designee. 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 surfaces that are muddy, frozen, or contain
frost. Compaction shall be accomplished by sheepsfoot rollers, pneumatic-
tired rollers, steel-wheeled rollers, or other approved equipment well
suited to the soil being compacted. 2 feet from the wall, the material
shall be hand compacted. Minimum subgrade density shall be as specified
herein.

3.5 FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated. Compact
each 1lift before placing overlaying lift.

3.5.1 Backfill and Fill Material Placement

Place in 6 inch lifts. Do not place over wet or frozen areas. Place and
compact material to avoid loading upon or against the structure.

3.5.2 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 the indicated finish grade. Where pipe is
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 of 2 feet; 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. Backfill shall be placed carefully around pipes to avoid damage
to coatings, or wrappings. As far as practicable, backfill shall be brought
up evenly on each side of the wall and sloped to drain away from the wall.

3.5.3 Trench Backfilling
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3.

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.

.6 BORROW

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

7 COMPACTION

Determine in-place density of existing subgrade; if required density exists,
no compaction of existing subgrade will be required.

3

.8 FINISH OPERATIONS

.8.1 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
Contractor's operations, grade as directed.

.8.2 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.

.9 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.

.10 FIELD QUALITY CONTROL

.10.1 Sampling

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

.10.2 Testing

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

.10.2.1 Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C136 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.

.10.2.2 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
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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.

Backfill in trenches: One test per 50 linear feet in each 1lift.
3.10.2.3 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 as
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 32 05 33

LANDSCAPE ESTABLISHMENT
02/10

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.

ASTM INTERNATIONAL (ASTM)

ASTM D 5851 (1995; R 2006) Planning and Implementing a
Water Monitoring Program

TREE CARE INDUSTRY ASSOCIATION (TCIA)

TCIA Z133.1 (2006) American National Standard for
Arboricultural Operations - Pruning,
Repairing, Maintaining, and Removing
Trees, and Cutting Brush - Safety
Requirements

U.S. GREEN BUILDING COUNCIL (USGBC)

LEED (2002; R 2005) Leadership in Energy and
Environmental Design (tm) Green Building
Rating System for New Construction
(LEED-NC)

.2 DEFINITIONS

2.1 Pesticide

Any substance or mixture of substances, including biological control
agents, that may prevent, destroy, repel, or mitigate pests and are
specifically labeled for use by the U.S. Environmental Protection Agency
(EPA). Also, any substance used as a plant regulator, defoliant,
disinfectant, or biocide. Examples of pesticides include fumigants,
herbicides, insecticides, fungicides, nematicides, molluscicides and
rodenticides.

.2.2 Stand of Turf

95 percent ground cover of the established species.

.2.3 Planter Beds

A planter bed is defined as an area containing one or a combination of the
following plant types: shrubs, vines, wildflowers, annuals, perennials,
ground cover, and a mulch topdressing excluding turf. Trees may also be
found in planter beds.
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1.

3 RELATED REQUIREMENTS

Section 32 92 19 SEEDING and Section 32 92 23 SODDING applies to this
section for installation of seed requirements, with additions and
modifications herein.

Section 32 93 00 EXTERIOR PLANTS applies to this section for installation of
trees, shrubs, and ground cover, with additions and modifications herein.

.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.
The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Integrated Pest Management Plan; G

SD-03 Product Data
Local/Regional Materials; G-DO; (LEED)

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.

Fertilizer; G
Mulches Topdressing; G-DO; (LEED)

Submit documentation indicating percentage of post-industrial
and post-consumer recycled content per unit of product. Indicate
relative dollar value of recycled content products to total dollar
value of products included in project.

Organic Mulch Materials

Submit documentation indicating type of biobased material in
product and biobased content. Indicate relative dollar value of
biobased content products to total dollar value of products
included in project.

SD-07 Certificates
Maintenance inspection report
Plant quantities; G

SD-10 Operation and Maintenance Data

Maintenance; G

SD-11 Closeout Submittals
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Tree, staking and guying removal

1.5 DELIVERY, STORAGE AND HANDLING

1.5.1 Delivery
Deliver fertilizer to the site in original containers bearing
manufacturer's chemical analysis, name, trade name, or trademark, and
indication of conformance to state and federal laws. Instead of
containers, fertilizer, may be furnished in bulk with a certificate
indicating the above information.

1.5.2 Storage

1.5.2.1 Fertilizer, Mulch Storage

Material shall be stored in designated areas. Fertilizer shall be stored
in cool, dry locations away from contaminants.

1.5.2.2 Antidessicants Storage
Do not store with fertilizers or other landscape maintenance materials.
1.5.3 Handling
Do not drop or dump materials from vehicles.
1.6 SUSTAINABLE DESIGN REQUIREMENTS
1.6.1 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 29.10 06 LEED(tm)
DOCUMENTATION FOR GOVERNMENT VALIDATION for cumulative total local material
requirements. Landscaping materials may be locally available.

1.7 MAINTENANCE

Submit Operation and Maintenance (0O&M) Manuals for planting materials.
Include instructions indicating procedures during one typical year
including variations of maintenance for climatic conditions throughout the
year. Provide instructions and procedures for watering; promotion of
growth, including fertilizing, pruning, and mowing; and integrated pest
management. O&M Manuals shall include pictures of planting materials cross
referenced to botanical and common names, with a description of the normal
appearance in each season.

Develop a water monitoring program for surface and ground water on the
project site in accordance with ASTM D 5851 and consistent with the water
management program utilized during construction operations.

PART 2 PRODUCTS

2.1 POST-PLANT FERTILIZER

Fertilizer for groundcover, wildflowers, and grasses is not permitted.
Fertilizer for trees, plants, and shrubs shall be as recommended by plant
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supplier, except synthetic chemical fertilizers are not permitted.
Fertilizers containing petrochemical additives or that have been treated
with pesticides or herbicides are not permitted.

1.1 Granular Fertilizer

Organic, granular controlled release fertilizer as determined by laboratory
soil analysis of the soils at the job site.

.2 WATER

Source of water shall be approved by the Contracting Officer, and be of
suitable quality for irrigation. Use collected storm water or graywater
when available.

.3 MULCHES TOPDRESSING

Free from noxious weeds, mold, pesticides, or other deleterious materials.

.3.1 Organic Mulch Materials

Wood cellulose fiber, wood chips, ground or shredded bark, shredded
hardwood, bark peelings from site when available. Biobased content shall
be a minimum of 100 percent. Wood cellulose fiber shall be processed to
contain no growth or germination-inhibiting factors, dyed with non-toxic,
biodegradable dye to an appropriate color to facilitate visual metering of
materials application. Paper-based hydraulic mulch shall contain a minimum
of 100 percent post-consumer recycled content. Wood-based hydraulic mulch
shall contain a minimum of 100 percent recycled material.

.3.2 Recycled Organic Mulch

Recycled mulch may include compost, tree trimmings, or pine needles with a
gradation that passes through a 2-1/2 by 2-1/2 inch screen. It shall be
cleaned of all sticks a minimum 1 inch in diameter and plastic materials a
minimum 3 inch length. The material shall be treated to retard the growth
of mold and fungi.

.4 PESTICIDES

Pesticides and herbicides are not permitted. Submit an Integrated Pest
Management Plan, including proposed alternatives to herbicides and
pesticides. Use biological pest controls as approved in the Plan.

PART 3 EXECUTION

3.

1 EXTENT OF WORK

Provide landscape construction maintenance to include mowing, edging,
fertilizing, watering, weeding, pruning, and stake and guy adjusting, for
all newly installed landscape areas and existing plant material, unless
indicated otherwise, and at all areas inside or outside the limits of the
construction that are disturbed by the Contractor's operations.

1.1 Policing

The Contractor shall police all landscaped areas. Policing includes
removal of leaves, branches and limbs regardless of length or diameter,
dead vegetation, paper, trash, cigarette butts, garbage, rocks or other
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debris. Collected debris shall be promptly removed and disposed of at an
approved disposal site.

3.1.2 Drainage System Maintenance

The Contractor shall remove all obstructions from surface and subsurface
drain lines to allow water to flow unrestricted in swales, gutters, catch
basins, storm drain curb inlets, and yard drains. Remove grates and clear
debris in catch basins. Open drainage channels are to be maintained free
of all debris and vegetation at all times. Edges of these channels shall
be clear of any encroachment by vegetation.

3.2 GROUNDCOVER ESTABLISHMENT PERIOD
Groundcover establishment period will commence on the date that inspection

by the Contracting Officer shows that the new turf furnished under this
contract has been satisfactorily installed to a 95 percent stand of

coverage. The establishment period shall continue for a period of 365 days.
3.2.1 Frequency of Maintenance
Begin maintenance immediately after turf has been installed. Inspect areas

once a week during the installation and establishment period and perform
needed maintenance promptly.

3.2.2 Promotion of Growth

Groundcover shall be maintained in a manner that promotes proper health,
growth, natural color.Turf shall have a neat uniform manicured appearance,
free of bare areas, ruts, holes, weeds, pests, dead vegetation, debris, and
unwanted vegetation that present an unsightly appearance. Mow, remove
excess clippings, eradicate weeds, water, fertilize and perform other
operations necessary to promote growth, as approved by Contracting Officer
and consistent with approved Integrated Pest Management Plan. Remove
noxious weeds common to the area from planting areas by mechanical means.

3.2.3 Mowing
3.2.3.1 Turf

Turf shall be mowed at a uniform finished height. Mow turfed areas to a
minimum average height of 4 inches when average height of grass becomes 5
inches for spring/summer maintenance and to a minimum average height of 3
inches when the average height of grass reaches 4 inches for fall
maintenance. The height of turf is measured from the soil. Mowing of turf
shall be performed in a manner that prevents scalping, rutting, bruising,
uneven and rough cutting. Prior to mowing, all rubbish, debris, trash,
leaves, rocks, paper, and limbs or branches on a turf area shall be picked
up and disposed. Adjacent paved areas shall be swept/vacuumed clean.

3.2.4 Turf Edging and Trimming

Perimeter of planter bed edges, sidewalks, driveways, curbs, and other
paved surfaces shall be edged. Uniformly edge these areas to prevent
encroachment of vegetation onto paved surfaces and to provide a clear cut
division line between planter beds, turf, and ground cover. Edging is to
be accomplished in a manner that prevents scalping, rutting, bruising,
uneven and rough cutting. Edging shall be performed on the same day that
turf is mowed. Use of string line trimmers is permitted in "soft" areas
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such as an edge between turfgrass and a planter bed. Care shall be
exercised to avoid damage to any plant materials, structures, and other
landscape features.

Trimming around trees, fences, poles, walls, and other similar objects is
to be accomplished to match the height and appearance of surrounding mowed
turf growth. Trimming shall be performed on the same day the turf's
mowed. Care shall be exercised to avoid "Girdling" trees located in turf
areas. The use of protective tree collars on trees in turf areas may be
utilized as a temporary means to avoid injury to tree trunks. At the end
of the plant establishment period Contractor will be responsible for
removing all protective tree collars.

3.2.5 Post-Fertilizer Application

Do not fertilize wildflowers, groundcover, and grasses. Apply turf
fertilizer in a manner that promotes health, growth, wvigor, color and
appearance of cultivated turf areas. The method of application, fertilizer
type and frequencies shall be determined by the laboratory soil analysis
results the requirements of the particular turf species. Organic
fertilizer shall be used. In the event that organic fertilizer is not
producing the desired effect, the Contractor shall contract the Contracting
Officer for approval prior to the use of a synthetic type of fertilizer.
Fertilizer shall be applied by approved methods in accordance with the
manufacturer's recommendations.

3.2.6 Turf Watering

The Contractor shall perform irrigation in a manner that promotes the
health, growth, color and appearance of cultivated vegetation and that
complies with all Federal, State, and local water agencies and authorities
directives. The Contractor shall be responsible to prevent over watering,
water run-off, erosion, and ponding due to excessive quantities or rate of
application. The Contractor shall abide by state, local or other water
conservation regulations or restrictions in force during the establishment
period.

3.2.7 Turf Clearance Area

Trees located in turf areas shall be maintained with a growth free
clearance of 18 inches minimum from the tree trunk base. The use of
mechanical weed whips to accomplish the turf growth free bed area is
prohibited.

3.2.8 Replanting

Replant in accordance with Section 32 92 19 SEEDING and within specified
planting dates areas which do not have a satisfactory stand of turf.
Replant areas which do not have a satisfactory stand of other groundcover
and grasses.

3.2.9 Final Inspection and Acceptance

Final inspection will be make upon written request from the Contractor at
least 10 days prior to the last day of the turf establishment period.
Final turf acceptance will be based upon a satisfactory stand of turf.
Final acceptance of grass areas will be based upon a stand of 95 percent
groundcover of established species.
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3.2.10 Unsatisfactory Work

When work is found to not meet design intent and specifications,
maintenance period will be extended at no additional cost to the Government
until work has been completed, inspected and accepted by Contracting
Officer.

3.3 EXTERIOR PLANT ESTABLISHMENT PERIOD

The exterior plant establishment period will commence on the date that
inspection by the Contracting Officer shows that the new plants furnished
under this contract have been satisfactorily installed and shall continue
for a period of 365 days.

3.3.1 Frequency of Maintenance

Begin maintenance immediately after plants have been installed. Inspect
exterior plants at least once a week during the installation and
establishment period and perform needed maintenance promptly.

3.3.2 Promotion of Plant Growth and Vigor

Water, prune, fertilize, mulch, adjust stakes, guys and turnbuckles,
eradicate weeds and perform other operations necessary to promote plant
growth, and vigor.

3.3.3 Planter Bed Maintenance

Planter beds shall be weeded, fertilized, irrigated, kept pest free, turf
free, pruned, and mulch levels maintained. Planter beds will not be
allowed to encroach into turf areas. A definite break shall be maintained
between turf areas and planter beds. Fertilize exterior planting materials
to promote healthy plant growth without encouraging excessive top foliar
growth. Remove noxious weeds common to the area from planting areas by
mechanical means.

3.3.3.1 Shrub Selective Maintenance

In addition to the above requirements, shrubs shall be selectively pruned,
and shaped for health and safety when the following conditions exist:
Remove growth in front of windows, over entrance ways or walks, and any
growth which will obstruct vision at street intersections or of security
personnel; Remove dead, damaged or diseased branches or limbs; where shrub
growth obstructs pedestrian walkways; where shrub growth is found growing
against or over structures; where shrub growth permits concealment of
unauthorized persons. All pruning debris shall be disposed of in a proper
manner.

3.3.3.2 Tree Maintenance

Tree maintenance shall include adjustment of stakes, ties, guy supports and
turnbuckles, watering, fertilizing, pest control, mulching, pruning for
health and safety and fall leaf cleanup. Fertilize exterior trees to
promote healthy plant growth without encouraging excessive top foliar
growth. Stakes, ties, guy supports and turnbuckles shall be inspected and
adjusted to avoid girdling and promote natural development. All trees
within the project boundaries, regardless of caliper, shall be selectively
pruned for safety and health reasons. These include but are not limited to
removal of dead and broken branches and correction of structural defects.
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Prune trees according to their natural growth characteristics leaving trees
well shaped and balanced. Pruning of all trees including palm trees shall
be accomplished by or in the presence of a certified member of the
International Society of Arboriculture and in accordance with TCIA Z133.1.
All pruning debris generated shall be disposed of in a proper manner.

3.3.4 Slope Erosion Control Maintenance

The Contractor shall provide slope erosion control maintenance to prevent
undermining of all slopes in newly landscaped and natural growth areas.
Maintenance tasks include immediate repairs to weak spots in sloped areas,
and maintaining clean, clear culverts, and graded berms, and terraces to
intercept and direct water flow to prevent development of large gullies and
slope erosion. Eroded areas shall be filled with amended topsoil and
replanted with the same plant species. Erosion control netting or blankets
damaged due to slope erosion shall be reinstalled.

3.3.5 Removal of Dying or Dead Plants

Remove dead and dying plants and provide new plants immediately upon
commencement of the specified planting season, and replace stakes, guys,
mulch and eroded earth mound water basins. No additional plant
establishment period will be required for replacement plants beyond the
original warranty period. A tree shall be considered dying or dead when
the main leader has died back, or a minimum of 20 percent of the crown has
died. A shrub or ground cover shall be considered dying or dead when a
minimum of 20 percent of the plant has died. This condition shall be
determined by scraping on a branch an area 1/16 inch square, maximum, to
determine the cause for dying plant material and shall provide
recommendations for replacement. The Contractor shall determine the cause
for dying plant material and provide recommendations for replacement.

3.3.6 Tracking of Unhealthy Plants

Note plants not in healthy growing condition, as determined by the
Contracting Officer, and as soon as seasonal conditions permit, remove and
replace with plants of the same species and sizes as originally specified.
Install replacement plantings in accordance with Section 32 93 00 EXTERIOR
PLANTS.

3.3.7 Final Inspection
Final inspection will be made upon written request from the Contractor at
least 10 days prior to the last day of the establishment period. Final
inspection will be based upon satisfactory health and growth of plants and
on the following:

3.3.7.1 Total Plants on Site

Plants have been accepted and required number of replacements have been
installed.

3.3.7.2 Mulching and Weeding

Planter beds and earth mound water basins are properly mulched and free of
weeds.
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3.3.7.3 Tree Supports
Stakes guys and turnbuckles are in good condition.
3.3.7.4 Remedial Work

Remedial measures directed by the Contracting Officer to ensure plant
material survival and promote healthy growth have been completed.

3.3.8 Unsatisfactory Work

When work is found to not meet design intent and specifications,
maintenance period will be extended at no additional cost to the Government
until work has been completed, inspected and accepted by Contracting
Officer.

3.4 FIELD QUALITY CONTROL
3.4.1 Maintenance Inspection Report

Provide maintenance inspection report to assure that landscape maintenance
is being performed in accordance with the specifications and in the best
interest of plant growth and survivability. Site observations shall be
documented at the start of the establishment period, then quarterly
following the start, and at the end of establishment period. Results of
site observation visits shall be submitted to the Contracting Officer
within 7 calendar days of each site observation visit.

3.4.2 Plant Quantities
The Contractor shall provide Contracting Officer with the number of plant
quantities. In addition, provide total exterior area of hardscape and
landscaping such as turf and total number of shrubs.

3.4.3 Tree Staking and Guying Removal

The Contractor shall provide a certified letter that all stakes and guys
are removed from all project trees at the end of the establishment period.

-—- End of Section --
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SECTION 32 92 19

SEEDING
10/06

PART 1 GENERZL

1.

1 REFERENCES

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

ASTM INTERNATIONAL (ASTM)

ASTM C 602 (2007} Agricultural Liming Materials
ASTM D 4427 (2007) Peat Samples by Laboratory Testing
ASTM D 4572 {2001; R 2007) pH of Scils

U.8. DEPARTMENT OF AGRICULTURE (USDA}
BMS Seed Act {1940; R 1988; R 1998} Federal Seed ZAct
DOA SSIR 42 {1996) Scil Survey Investigation Report

No. 42, Soil Survey Laboratory Metheods
Manual, Version 2.0

.2 DEFINITIONS

2.1 Stand of Turf

g5 percent ground cover of the established species.

.3 RELATED REQUIREMENTS

Sectionn 31 00 00.00 06 EARTHWORK, Section 32 92 23 SODDING, Section 32 83 00
EXTERIOR PLANTS, and Section 32 05 33 LANDSCAPE ESTABLISHMENT applies to
this section for pesticide use and plant establishment reguirements, with
additions and modifications herein.

.4 SUBMITTALS

Government approval is reguired 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.
The following shall be submitted in accordance with Section 01 33 00
SUBMITTAL PRCCEDURES:

SD-03 Product Data
Wood cellulose fiber mulch

Fertilizer

SECTION 32 %2 19 Page 3
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Include physical characteristics, and recommendations.
SD-06 Test Reports

Topsoil composition tests ; G (reports and recommendations) .
SD-07 Certificates

State certification and approval for seed

5D-08 Manufacturer's Instructions

1.5 DELIVERY, STORAGE, AND HANDLING
1.5.1 Delivery
1.5.1.1 Seed Protection

Protect from drying out and from contamination during delivery, on-site
storage, and handling.

1.5.1.2 Fertilizer and Lime Delivery
Deliver to the site in original, uncpened containers kearing manufacturer's
chemical analysis, name, trade name, trademark, and indication of
conformance to state and federal laws. Instead of containers, fertilizer
and lime may be furnished in bulk with certificate indicating the above
information.

1.5.2 Storage

1.5.2.1 Seed, Fertilizer and Lime Storage
Store in cool, dry locations away from contaminants.

1.5.2.2 Topsoil
Prior to stockpiling topscil, treat growing vegetation with application of
appropriate specified non-selective herbicide. Clear and grub existing
vegetation three to four weeks prior to stockpiling topsoil.

1.5.2.3 Handling
Do not drop or dump materials from vehicles.

1.6 TIME RESTRICTIONS AND PLANTING CONDITIONS

1.6.1 Restrictions

Do not plant when the ground is frozen, snow covered, muddy,., or when air
temperature exceeds 90 degrees Fahrenheit.

1.7 TIME LIMITATIONS
1.7.1 Seed

Apply seed within twenty four hours after seed bed preparation.

SECTICON 322 92 19 Page 4
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PART 2 PRODUCTS
2.1 SEED
2.1.1 Classification

Provide State-approved seed of the latest season's crop delivered in
original sealed packages, bearing producer's guaranteed analysis for
percentages of mixtures, purity, germination, weedseed content, and inert
material, Label in conformance with AMS Seed Act and applicable state seed
laws. Wet, wmoldy, or otherwise damaged seed will be rejected. Field mixes
will be acceptable when field mix is performed on site in the presence of
the Contracting Officer.

2.1.2 Planting Dates
Planting Season Planting Dates
Season 1 March 1st - October 30th
Temperary Seeding October 30th - March 1st
2.1.3 Seed Purity
Min. Min. Pexgent Max. Application
Botanical Common Percent Germinatiocn Percent Rate
Name Name Pure Seed and Bard Seed Weed Seed 1b/1000 f£t?
Poa Kentucky 98 80 0.5 3
Pratensis Rluegrass
Festuca Creeping 98 90 0.5 3
Rubba Red Fescue
Lolium Annual 98 90 0.5 2
MultiFlorum Ryegrass
Lolium Perennial 98 S0 0.5 2
Perenne Ryegrass,
Turf Type
Apply Temporary seeding at one-half the application rate of Season 1.
2.1.4 Seed Mixture by Weight
Planting Season Variety Percent (by Weight)
Season 1 Kentucky Bluegrass 30
Creeping Red Fescue 30
Annual Ryegrass 20
Perennial Ryegrass 20
Proportion seed mixtures by weight. Temporary seeding must later be
replaced by Season 1 plantings for a permanent stand of grass. The same

requirements of turf establishment for Season 1 apply for temporary seeding.
Match existing established grass seed mixture.

SECTION 32 92 15 Page 5
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2.2 TOPSOIL
2.2.1 On-8ite Topscil

Surface soil stripped and stockpiled on site and modified as necessary to
meet the regquirements specified for topsoil in paragraph entitled

"Composition." When available topsocil shall be existing surface soil
stripped and stockpiled on-site in accordance with Section 31 00 00.00 06
EARTHWCREK.

2.2.2 Off-8ite Topsoil

Conform to regquirements specified in paragraph entitled "Composition."
Additional topsoil shall be furnished by the Contractor.

2.2.3 Composition

Containing from 5 to 10 percent organic matter as determined by the topsoil
composition tests of the Organic Carbon, 6A, Chemical Analysis Method
described in DOA SSIR 42. Maximum particie size, 3/4 inch, with maximum 3
percent retained on 1/4 inch screen. The pH shall be tested in accordance
with ASTM D 4872. Topsoil shall be free of sticks, stones, roots, and
other debris and objecticnable materials. Other components shall conform
to the following limits:

Silt 25-50 percent
Clay 10-30 percent
Sand 20-35 percent
pH 5.5 to 7.0
Scluble Salts 600 ppm maximum

2.3 SC0IL CONDITIONERS

Add conditioners to topsoil as required to bring into compliance with
"composition" standard for topsoil as specified herein.

2.3.1 Lime

Commercial grade hydrate or burnt limestone containing a calcium carbonate
equivalent (C.C.E.) as specified in ASTM C 602 of not less than 90 percent.

2.3.2 Aluminum Sulfate
Commercial grade.
2.3.3 Sulfur
100 percent elemental
2.3.4 Ircn
100 percent elemental
2.3.5 Peat
Natural product of peat moss derived from a freshwater gite and conforming

to ASTM D 4427. Shred and granulate peat to pass a 1/2 inch mesh screen
and condition in storage pile for minimum 6 months after excavation.

SECTION 32 82 12 Page 6
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2.3.%6 Sand
Clean and free of materials harmful to plants.

2.3.7 Periite
Horticultural grade.

2.3.8 Composted Derivatives
Ground bark, nitrolized sawdust, humus or other green wood waste material
free of stones, sticks, and soil stabilized with nitrogen and having the
following properties:

2.3.8.1 Particle Size
Minimum percent by weight passing:

No. 4 mesh screen 85
No. 8 mesh screen 80

2.3.8.2 Nitrogen Content
Minimum percent based on dry weight:

Fir Sawdust 0.7
Fir or Pine Bark 1.0

2.3.9 Gypsum
Coarsely ground gypsum comprised of calcium sulfate dihydrate 61 percent,
calcium 22 percent, sulfur 17 percent; minimum 96 percent passing through
20 mesh screen, 100 percent passing thru 16 mesh screen.

2.3.10 Calcined Clay
Calcined clay shall be granular particles produced from montmeorillonite
clay calcined to a minimum temperature of 1200 degrees F. Gradation: A
minimum 90 percent shall pass a No. 8 sieve; a minimum 99 percent shall be
retained on a No. 60 sieve; and a maximum 2 percent shall pass a No. 100
sieve. Bulk density: A maximum 40 pounds per cubic foot.

2.4 FERTILIZER

2.4.1 Granular Fertilizer

Organic, granular controlled release fertilizer shall be as determined by
laboratory soil analysis of the soils at the job site.

2.4.2 Hydroseeding Fertilizer
Controlled release fertilizer, to use with hydroseeding and composed of
pills coated with plastic resin to provide a continucus release of
nutrients for at least 6 months and containing the plant food nutrients as
determined by the laboratory soil analysis.

2.5 MULCH

Mulch shall be free from noxious weeds, mold, and other deleterious
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materials.
2.5.1 Straw
Stalks from oats, wheat, rye, barley, or rice. Furnish in air-dry

condition and of proper consistency for placing with commercial mulch
blowing eguipment. Straw shall contain no fertile seed.

2.5.2 Hay

Alr-dry condition and of proper consistency for placing with commercial
mulch blowing equipment. Hay shall be sterile, containing no fertile seed.

2.5.3 Wood Cellulose Fiber Mulch
Use recovered materials of either paper-based (100 percent}) or wood-~based
(100 percent) hydraulic mulch. Processed to contain no growth or
germination-inhibiting factors and dyed an appropriate color to facilitate
visual metering of materials application. Composgition on air-dry welght
basis: 9 to 15 percent moisture, pH range from 5.5 to 8.2. Use with
hydraulic application of grass seed and fertilizer.

2.6 WATER

Source of water shall be approved by Contracting Officer and of suitable
quality for irrigation, containing no elements toxic to plant life.

2.7 ERCSTION CONTROL MATERIALS
Erosion control material shall conform to the following:
2.7.1 Ercsion Contreol Blanket

100 percent agricultural straw stitched with a degradable nettings,
designed to degrade within 12 months.

2.7.2 Erosion Control Fabric
Fabric shall be knitted construction of polypropylene varn with uniform
mesh openings 3/4 to 1 inch square with strips of biodegradable paper.
Filler paper strips shall have a minimum life of 6 months.

2.7.3 Erosion Control Material Anchors
Erosion control anchors shall be as recommended by the manufacturer.

PART 3 EXECUTICN

3.1 PREPARATION

3.1.1 EXTENT OF WORK
Provide soil preparation (including soil conditionsrs as reguired),
fertilizing, seeding, and surface topdressing of all newly graded finished
earth surfaces, unless indicated otherwise, and at all areas inside or

outside the limits of construction that are disturbed by the Contractor's
operations.

SECTION 32 82 19 Page 8
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3.1.1.1 Topsoil

Provide 4 inches of off-site topscil, on-site topsoil, or existing soil to
meet indicated finish grade. After areas have been brought to indicated
finish grade, incorporate fertilizer, pH adjusters, and soil conditioners
into secil a minimum depth of 4 inches by disking, harrowing, tilling or
other method approved by the Contracting Officer. Remove debris and stones
larger than 3/4 inch in any dimension remaining on the surface after finish
grading. Correct irregularities in finish surfaces to eliminate
depresgsions. Protect finished topsoil areas from damage by wvehicular or
pedestrian traffic.

3.1.1.2 Soil Conditioner Application Rates

Bpply soil conditioners at rates as determined by laboratory soil analysis
of the soils at the job site.

3.1.1.3 Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory scil analysis of the
soils at the job site.

3.2 SEEDING
3.2.1 Seed Application Seasons and Conditions

Immediately before seeding, restore scil to proper grade. Bo not seed when
ground is muddy, frozen, snow covered or in an unsatisgfactory condition for
seeding. If special conditions exist that may warrant a variance in the
above seeding dates or conditions, submit a written request to the
Contracting Officer stating the special conditions and proposed variance.
Apply seed within twenty four hours after seedbed preparation. Sow seed by
approved sowing equipment. Sow one-half the seed in one direction, and sow
remainder at right angles to the first sowing.

3.2.2 Seed Application Methed
Seeding method shall be broadcasted and drop seeding or hydroseeding.
3.2.2.1 Broadcast and Drop Seeding

Seed shall be uniformly broadcast at the rate of 10 pounds per 1000 square
feet. TUse broadcast or drop seeders. Sow cne-half the seed in one
direction, and sow remainder at right angles to the first sowing. Cover
seed uniformly to a maximum depth of 1/4 inch in clay soils and 1/2 inch in
sandy soils by means of spike-tooth harrow, cultipacker, raking or other
approved devices.

3.2.2.2 Hydroseeding

First, mix water and fiber. Wood cellulose fiber, paper fiber, or recycled
paper shall be applied as part of the hydroseeding operation. Fiber shall
be added at 1,000 pounds, dry weight, per acre. Then add and mix seed and
fertilizer to produce a homogensous slurry. Seed shall be mixed to ensure
broadcasting at the rate of 10 pounds per 1000 square feet. When
hydraulically sprayed on the ground, material shall form a blotter like
cover impregnated uniformly with grass seed. Spread with one application
with no second application of mulch.

SECTION 32 %2 12 Page 9
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3

3

.2.3 Mulching

L2.3.1 Hay or Straw Mulch

Hay or straw mulch shall be spread uniformly at the rate of 2 tons per acre
from March 15th to October 30th and at 3 tons per acre from October 3lst to
March 14. Mulch shall be spread by hand, blower-type mulch spreader, or
other approved method. Mulching shall be started on the windward side of
relatively flat areas or on the upper part of steep slopes, and continued
uniformly until the area is covered. The mulch shall not be bunched or
clumped. Sunlight shall not be completely excluded from penetrating to the
ground surface. All areas installed with seed shall be mulched on the same
day as the seeding. Mulch shall be anchored immediately following
spreading.

.2.4 Rolling

Imnediately after seeding, firm entire area except for slopes in excess of
3 to 1 with a roller not exceeding 90 pounds for each foot of roller width.
If seeding is performed with cultipacker-type seeder or by hydroseeding,
rolling may be eliminated.

.2.5 Watering

Start watering areas seeded as required by temperature and wind
conditions. Apply water at a rate sufficient to insure thorcough wetting
of soil te a depth of 2 inches without run off. During the germination
process, seed is to be kept actively growing and not allowed to dry out.

.3 PROTECTION OF TURF AREAS

Immediately after turfing, protect area against traffic and other use.

.4 RENOVATION OF EXISTING TURF AREA

4.1 Overseeding

Rpply seed in accordance with applicable portions of paragraph entitied
"Seed Applicatiocn Method" at rates in accordance with paragraph entitled

*Seed Composition."

.5 RESTORATION

Restore to original condition existing turf areas which have beern damaged
during turf installation operations at the Contractor's expense. EKeep
clean at all times at least one paved pedestrian access route and one paved
vehicular access route to each building. Clean other paving when work in
adjacent areas is complete.

-- End cof Section --
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SECTION 32 92 23

SODDING
04/06

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.

ASTM INTERNATIONAL (ASTM)

ASTM C 602 (2007) Agricultural Liming Materials
ASTM D 4427 (2007) Peat Samples by Laboratory Testing
ASTM D 4972 (2001; R 2007) pH of Soils

TURFGRASS PRODUCERS INTERNATIONAL (TPI)

TPI GSS (1995) Guideline Specifications to
Turfgrass Sodding

U.S. DEPARTMENT OF AGRICULTURE (USDA)
DOA SSIR 42 (1996) Soil Survey Investigation Report
No. 42, Soil Survey Laboratory Methods
Manual, Version 3.0
1.2 DEFINITIONS
1.2.1 Stand of Turf
100 percent ground cover of the established species.

1.3 RELATED REQUIREMENTS

Section 31 00 00 EARTHWORK, Section 32 92 19 SEEDING, Section 32 93 00
EXTERIOR PLANTS, and Section 32 05 33 LANDSCAPE ESTABLISHMENT applies to
this section for pesticide use and plant establishment requirements, with
additions and modifications herein.

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.
The following shall be submitted:
SD-03 Product Data

Fertilizer



Combined Specifications - CSC-23302 Page 56 of 79

Include physical characteristics, and recommendations.
SD-06 Test Reports

Topsoil composition tests (; G reports and recommendations).
SD-07 Certificates

Sod farm certification for sods. Indicate type of sod in
accordance with TPI GSS.

1.5 DELIVERY, STORAGE, AND HANDLING
1.5.1 Delivery
1.5.1.1 Sod Protection

Protect from drying out and from contamination during delivery, on-site
storage, and handling.

1.5.1.2 Fertilizer and Lime Delivery
Deliver to the site in original, unopened containers bearing manufacturer's
chemical analysis, name, trade name, trademark, and indication of
conformance to state and federal laws. Instead of containers, fertilizer

and lime may be furnished in bulk with certificate indicating the above
information.

1.5.2 Storage

1.5.2.1 Sod Storage
Lightly sprinkle with water, cover with moist burlap, straw, or other
approved covering; and protect from exposure to wind and direct sunlight
until planted. Provide covering that will allow air to circulate so that
internal heat will not develop. Do not store sod longer than 24 hours. Do
not store directly on concrete or bituminous surfaces.

1.5.2.2 Topsoil
Prior to stockpiling topsoil, treat growing vegetation with application of
appropriate specified non-selective herbicide. Clear and grub existing
vegetation three to four weeks prior to stockpiling topsoil.

1.5.2.3 Handling
Do not drop or dump materials from vehicles.

1.6 TIME RESTRICTIONS AND PLANTING CONDITIONS

1.6.1 Restrictions

Do not plant when the ground is frozen, snow covered, muddy, or when air
temperature exceeds 90 degrees Fahrenheit.
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1.7 TIME LIMITATIONS
1.7.1 Sod

Place sod a maximum of twenty four hours after initial harvesting, in
accordance with TPI GSS as modified herein.

PART 2 PRODUCTS

2.1 SODS

2.1.1 Classification
Nursery grown, certified as classified in the TPI GSS. Machine cut sod at
a uniform thickness of 3/4 inch within a tolerance of 1/4 inch, excluding
top growth and thatch. Each individual sod piece shall be strong enough to
support its own weight when lifted by the ends. Broken pads, irregularly
shaped pieces, and torn or uneven ends will be rejected. Wood pegs and
wire staples for anchorage shall be as recommended by sod supplier.

2.1.2 Purity
Sod species shall be genetically pure, free of weeds, pests, and disease.

2.1.3 Planting Dates

Lay sod from March 1lst to May 31lst for warm season spring planting and from
August 15th to November 1lst for cool season fall planting.

2.1.4 Composition
2.1.4.1 Proportion

Grass species and proportion shall match that of the seed mix. Refer to
Section 32 92 19 SEEDING.

2.1.4.2 Sod Farm Overseeding

At the sod farm provide sod with overseeding of type recommended by seed
producer.

2.2 TOPSOIL

2.2.1 On-Site Topsoil
Surface soil stripped and stockpiled on site and modified as necessary to
meet the requirements specified for topsoil in paragraph entitled
"Composition." When available topsoil shall be existing surface soil
stripped and stockpiled on-site in accordance with Section 31 00 00
EARTHWORK.

2.2.2 Off-Site Topsoil

Conform to requirements specified in paragraph entitled "Composition."
Additional topsoil shall be furnished by the Contractor.

2.2.3 Composition

Containing from 5 to 10 percent organic matter as determined by the topsoil
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composition tests of the Organic Carbon, 6A, Chemical Analysis Method
described in DOA SSIR 42. Maximum particle size, 3/4 inch, with maximum 3
percent retained on 1/4 inch screen. The pH shall be tested in accordance
with ASTM D 4972. Topsoil shall be free of sticks, stones, roots, and
other debris and objectionable materials.

2.3 SOIL CONDITIONERS

Add conditioners to topsoil as required to bring into compliance with
"composition" standard for topsoil as specified herein.

2.3.1 Lime

Commercial grade hydrateorburnt limestone containing a calcium carbonate
equivalent (C.C.E.) as specified in ASTM C 602 of not less than 90 percent.

2.3.2 Aluminum Sulfate
Commercial grade.
2.3.3 Sulfur
100 percent elemental
2.3.4 Iron
100 percent elemental
2.3.5 Peat
Natural product of peat moss derived from a freshwater site and conforming
to ASTM D 4427. Shred and granulate peat to pass a 1/2 inch mesh screen
and condition in storage pile for minimum 6 months after excavation.
2.3.6 Sand
Clean and free of materials harmful to plants.
2.3.7 Perlite
Horticultural grade.
2.3.8 Composted Derivatives
Ground bark, nitrolized sawdust, humus or other green wood waste material
free of stones, sticks, and soil stabilized with nitrogen and having the
following properties:
2.3.8.1 Particle Size
Minimum percent by weight passing:

No. 4 mesh screen 95
No. 8 mesh screen 80

2.3.8.2 Nitrogen Content

Minimum percent based on dry weight:
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Fir Sawdust 0.
Fir or Pine Bark 1

[@REN]

2.3.9 Gypsum

Coarsely ground gypsum comprised of calcium sulfate dihydrate 91 percent,
calcium 22 percent, sulfur 17 percent; minimum 96 percent passing through
20 mesh screen, 100 percent passing thru 16 mesh screen.

2.3.10 Calcined Clay

Calcined clay shall be granular particles produced from montmorillonite
clay calcined to a minimum temperature of 1200 degrees F. Gradation: A
minimum 90 percent shall pass a No. 8 sieve; a minimum 99 percent shall be
retained on a No. 60 sieve; and a maximum 2 percent shall pass a No. 100
sieve. Bulk density: A maximum 40 pounds per cubic foot.

2.4 FERTILIZER
2.4.1 Granular Fertilizer

Organic, granular controlled release fertilizer containing the percentages,
recommended by the laboratory soil analysis of the soil on the job site.

2.5 WATER

Source of water shall be approved by Contracting Officer and of suitable
quality for irrigation containing no element toxic to plant life.

PART 3 EXECUTION
3.1 PREPARATION
3.1.1 Extent Of Work

Provide soil preparation (including soil conditioners), fertilizing, and
sodding of all newly graded finished earth surfaces, unless indicated
otherwise, and at all areas inside or outside the limits of construction
that are disturbed by the Contractor's operations.

3.1.2 Soil Preparation

Provide 4 inches of topsoil to meet indicated finish grade. After areas
have been brought to indicated finish grade, incorporate fertilizer, pH
adjusters, and soil conditioners into soil a minimum depth of 4 inches by
disking, harrowing, tilling or other method approved by the Contracting
Officer. Remove debris and stones larger than 3/4 inch in any dimension
remaining on the surface after finish grading. Correct irregularities in
finish surfaces to eliminate depressions. Protect finished topsoil areas
from damage by vehicular or pedestrian traffic.

3.1.2.1 Soil Conditioner Application Rates

Apply soil conditioners at rates as determined by laboratory soil analysis
of the soils at the job site.

3.1.2.2 Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the
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soils at the job site.
3.2 SODDING
3.2.1 Finished Grade and Topsoil

Prior to the commencement of the sodding operation, the Contractor shall
verify that finished grades are as indicated on drawings; the placing of
topsoil, smooth grading, and compaction requirements have been completed in
accordance with Section 31 00 00 EARTHWORK.

The prepared surface shall be a maximum 1 inch below the adjoining grade of
any surfaced area. New surfaces shall be blended to existing areas. The
prepared surface shall be completed with a light raking to remove from the
surface debris and stones over a minimum 5/8 inch in any dimension.

3.2.2 Placing

Place sod a maximum of 24 hours after initial harvesting, in accordance
with TPI GSS as modified herein.

3.2.3 Sodding Slopes and Ditches

For slopes 2:1 and greater, lay sod with long edge perpendicular to the
contour. For V-ditches and flat bottomed ditches, lay sod with long edge
perpendicular to flow of water. Anchor each piece of sod with wood pegs or
wire staples maximum 2 feet on center. On slope areas, start sodding at
bottom of the slope.

3.2.4 Finishing
After completing sodding, blend edges of sodded area smoothly into
surrounding area. Air pockets shall be eliminated and a true and even
surface shall be provided. Frayed edges shall be trimmed and holes and
missing corners shall be patched with sod.

3.2.5 Rolling

Immediately after sodding, firm entire area except for slopes in excess of
3 to 1 with a roller not exceeding 90 pounds for each foot of roller width.

3.2.6 Watering
Start watering areas sodded as required by daily temperature and wind
conditions. Apply water at a rate sufficient to ensure thorough wetting of
soil to minimum depth of 6 inches. Run-off, puddling, and wilting shall be
prevented. Unless otherwise directed, watering trucks shall not be driven
over turf areas. Watering of other adjacent areas or plant material shall
be prevented.
Continue watering for one month or until grass is established.

3.3 PROTECTION OF TURF AREAS
Immediately after turfing, protect area against traffic and other use.

3.4 RENOVATION OF EXISTING TURF AREA

3.5 RESTORATION

Restore to original condition existing turf areas which have been damaged
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during turf installation operations. Keep clean at all times at least one
paved pedestrian access route and one paved vehicular access route to each
building. Clean other paving when work in adjacent areas is complete.

-—- End of Section --
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SECTION 32 93 00

EXTERIOR PLANTS
02/10

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.

AMERICAN NURSERY & LANDSCAPE ASSOCIATION (ANLA)

ANSI/ANLA Z60.1 (1996; R 2004) American Standard for Nursery
Stock

ASTM INTERNATIONAL (ASTM)

ASTM A580/A580M (2012a) Standard Specification for Stainless
Steel Wire

ASTM C602 (2007) Agricultural Liming Materials

ASTM D1972 (1997; R 2005) Standard Practice for Generic

Marking of Plastic Products

ASTM D4972 (2001; R 2007) pH of Soils
ASTM D5268 (2007) Topsoil Used for Landscaping Purposes
ASTM D5852 (2000; R 2007) Standard Test Method for

Erodibility Determination of Soil in the
Field or in the Laboratory by the Jet Index
Method

ASTM D6629 (2001; R 2007) Selection of Methods for
Estimating Soil Loss by Erosion

FOREST STEWARDSHIP COUNCIL (FSC)

FSC STD 01 001 (2000) Principles and Criteria for Forest
Stewardship

L.H. BATLEY HORTORIUM (LHBH)
LHBH (1976) Hortus Third
TREE CARE INDUSTRY ASSOCIATION (TCIA)
TCIA A300P1 (2008) ANSI A300 Partl: Tree Care Operations

- Trees, Shrubs and Other Woody Plant
Maintenance Standard Practices - Pruning
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TCIA 7133.1 (2006) American National Standard for
Arboricultural Operations - Pruning,
Repairing, Maintaining, and Removing Trees,
and Cutting Brush - Safety Requirements

U.S. DEPARTMENT OF AGRICULTURE (USDA)

DOA SSIR 42 (1996) Soil Survey Investigation Report No.
42, Soil Survey Laboratory Methods Manual,
Version 3.0

1.2 RELATED REQUIREMENTS

Section 31 00 00 EARTHWORK , Section 32 92 19 SEEDING, and Section 32 05 33
LANDSCAPE ESTABLISHMENT applies to this section for pesticide use and plant
establishment requirements, with additions and modifications herein.

1.3 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. The following shall be
submitted:

SD-01 Preconstruction Submittals
State Landscape Contractor's License
Time Restrictions and Planting Conditions

Indicate anticipated dates and locations for each type of
planting.

SD-03 Product Data
Local/Regional Materials; (LEED OH)

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.

Gypsum; (LEED OH)

Drainage Pipe; (LEED OH)

Mulch; G

Ground Stakes

Recycled Plastic Edging; (LEED OH)
Hose; (LEED OH)

Submit documentation indicating percentage of post-industrial and
post-consumer recycled content per unit of product. Indicate
relative dollar value of recycled content products to total dollar
value of products included in project.


file://use.ad.dla.mil/Data1/INSTSVCS/WB/WBC/SISGML/JOBS/CSC13725/prntdata/K.doc

Combined Specifications - CSC-23302 Page 64 of 79

1.

Fertilizer

Weed control fabric; G
Root control barrier; G
Metal anchors

Antidesiccants

SD-04 Samples
Mulch; G
SD-06 Test Reports
Topsoil composition tests;
Percolation Test;
SD-07 Certificates
Forest Stewardship Council (FSC) Certification; (LEED OH)

Nursery certifications

Indicate names of plants in accordance with the LHBH, including type,
quality, and size.

SD-10 Operation and Maintenance Data
Plastic Identification

When not labeled, identify types in Operation and Maintenance
Manual.

4 QUALITY ASSURANCE

4.1 Topsoil Composition Tests

Commercial test from an independent testing laboratory including basic soil
groups (moisture and saturation percentages, Nitrogen-Phosphorus-Potassium
(N-P-K) ratio, pH (ASTM D4972), soil salinity), secondary nutrient groups
(calcium, magnesium, sodium, Sodium Absorption Ratio (SAR)), micronutrients
(zinc, manganese, iron, copper), toxic soil elements (boron, chloride,
sulfate), cation exchange and base saturation percentages, and soil
amendment and fertilizer recommendations with quantities for plant material
being transplanted. Soil required for each test shall include a maximum
depth of 18 inches of approximately 1 quart volume for each test. Areas
sampled should not be larger than 1 acre and should contain at least 6-8
cores for each sample area and be thoroughly mixed. Problem areas should be
sampled separately and compared with samples taken from adjacent non-problem
areas. The location of the sample areas should be noted and marked on a
parcel or planting map for future reference.
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1.4.2 Nursery Certifications

a. Indicate on nursery letterhead the name of plants in accordance with
the LHBH, including botanical common names, quality, and size.

b. Inspection certificate.
1.4.3 State Landscape Contractor's License

Construction company shall hold a landscape contractors license in the state
where the work is performed and have a minimum of five years landscape
construction experience. Submit copy of license and three references for
similar work completed in the last five years.

1.4.4 Percolation Test

Immediately following rough grading operation, identify a typical location
for one of the largest trees and or shrubs and excavate a pit per the
project details. Fill the pit with water to a depth of 12 inches. The
length of time required for the water to percolate into the soil, leaving
the pit empty, shall be measured by the project Landscape Architect and
verified by the Contracting Officer. Within six hours of the time the water
has drained from the pit, the Contractor, with the Contracting Officer and
project Landscape Architect present, shall again fill the pit with water to
a depth of 12 inches. If the water does not completely percolate into the
soil within 9 hours, a determination shall be made whether a drainage system
or a soil penetrant will be required for each tree and or shrub being
transplanted.

1.4.5 Erosion Assessment
Assess potential effects of soil management practices on soil loss in
accordance with ASTM D6629. Assess erodibility of soil with dominant soil
structure less than 2.8 to 3.1 inches in accordance with ASTM D5852.

1.4.6 Pre-Installation Meeting
Convene a pre-installation meeting a minimum of one week prior to commencing
work of this section. Require attendance of parties directly affecting work
of this section. Review conditions of operations, procedures and
coordination with related work. Agenda shall include the following:
a. Tour, inspect, and discuss conditions of planting materials.
b. Review planting schedule and maintenance.
c. Review required inspections.
d. Review environmental procedures.

1.5 DELIVERY, STORAGE, AND HANDLING

1.5.1 Delivery

1.5.1.1 Branched Plant Delivery
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Deliver with branches tied and exposed branches covered with material which
allows air circulation. Prevent damage to branches, trunks, root systems,
and root balls and desiccation of leaves.

1.5.1.2 Soil Amendment Delivery

Deliver to the site in original, unopened containers bearing manufacturer's
chemical analysis, name, trade name, or trademark, and indication of

conformance to state and federal laws. Instead of containers, fertilizer,
may be furnished in bulk with a certificate indicating the above
information. Store in dry locations away from contaminates.

1.5.1.3 Plant Labels

Deliver plants with durable waterproof labels in weather-resistant ink.
Provide labels stating the correct botanical and common plant name and
variety as applicable and size as specified in the list of required plants.
Attach to plants, bundles, and containers of plants. Groups of plants may
be labeled by tagging one plant. Labels shall be legible for a minimum of
60 days after delivery to the planting site.

1.5.2 Storage
1.5.2.1 Plant Storage and Protection

Store and protect plants not planted on the day of arrival at the site as
follows:

a. Shade and protect plants in outside storage areas from the wind and
direct sunlight until planted.

b. Heel-in bare root plants.

c. Protect balled and burlapped plants from freezing or drying out by
covering the balls or roots with moist burlap, sawdust, wood chips,
shredded bark, peat moss, or other approved material. Provide covering

which allows air circulation.

d. Keep plants in a moist condition until planted by watering with a fine
mist spray.

e. Do not store plant material directly on concrete or bituminous
surfaces.

1.5.2.2 Fertilizer, and Mulch Storage
Store in dry locations away from contaminants.

1.5.2.3 Topsoil
Prior to stockpiling topsoil, eradicate on site undesirable growing
vegetation. Clear and grub existing vegetation three to four weeks prior to

stockpiling existing topsoil.

1.5.3 Handling
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Do not drop or dump plants from vehicles. Avoid damaging plants being moved
from nursery or storage area to planting site. Handle boxedballed and
burlapped bare root balled and pottedprocessed balledin-ground fabric bag
grown container plants carefully to avoid damaging or breaking the earth
ball or root structure. Do not handle plants by the trunk or stem. Remove
damaged plants from the site.

1.5.4 TIME LIMITATION
Except for container-grown plant material, the time limitation from digging
to installing plant material shall be a maximum of 90 days. The time
limitation between installing the plant material and placing the mulch shall
be a maximum of 24 hours.

1.6 TIME RESTRICTIONS AND PLANTING CONDITIONS

Coordinate installation of planting materials during optimal planting
seasons for each type of plant material required.

1.6.1 Planting Dates
Plant all plants from April to October.
1.6.1.1 Deciduous Material

Deciduous material from April to June for spring planting and from September
to November for fall planting.

1.6.1.2 Evergreen Material

Evergreen material from April to August for spring planting and from
September to November for fall planting.

1.6.2 Restrictions

Do not plant when ground is frozen, snow covered, muddy, or when air
temperature exceeds 90 degrees Fahrenheit

1.7 GUARANTEE

All plants shall be guaranteed for one year beginning on the date of
inspection by the Contracting Officer to commence the plant establishment
period, against defects including death and unsatisfactory growth, except
for defects resulting from lack of adequate maintenance, neglect, or abuse
by the Government or by weather conditions unusual for the warranty period.

At end of warranty period, replace planting materials that die or have 25
percent or more of their branches that die during the construction
operations or the guarantee period.

1.8 SUSTAINABLE DESIGN REQUIREMENTS

1.8.1 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
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from a minimum of three sources. Landscaping materials may be locally
available.

1.8.2 Plastic Identification

Verify that plastic products to be incorporated into the project are labeled
in accordance with ASTM D1972. Where products are not labeled, provide
product data indicating polymeric information in Operation and Maintenance
Manual.

Type 1: Polyethylene Terephthalate (PET, PETE).
Type 2: High Density Polyethylene (HDPE).

Type 3: Vinyl (Polyvinyl Chloride or PVC).

Type 4: Low Density Polyethylene (LDPE).

Type 5: Polypropylene (PP).

Type 6: Polystyrene (PS).

Type 7: Other. Use of this code indicates that the package in question is
made with a resin other than the six listed above, or is made of more than
one resin listed above, and used in a multi-layer combination.

1.8.3 Forest Stewardship Council (FSC) Certification

Use FSC-certified wood where specified. Provide letter of certification
signed by lumber supplier. Indicate compliance with FSC STD 01 001 and
identify certifying organization. Submit FSC certification numbers;
identify each certified product on a line-item basis. Submit copies of
invoices bearing the FSC certification numbers.

PART 2 PRODUCTS
2.1 PLANTS
2.1.1 Regulations and Varieties

Existing trees and shrubs to remain shall be protected and a planting plan
be arranged around them. Furnish nursery stock in accordance with ANSI/ANLA
7260.1, except as otherwise specified or indicated. Each plant or group of
planting shall have a "key" number indicated on the nursery certifications
of the plant schedule. Furnish plants, including turf grass, grown under
climatic conditions similar to those in the locality of the project. Plants
specified shall be indigenous, low maintenance varieties, tolerant of site's
existing soils and climate without supplemental irrigation or fertilization
once established. . Plants of the same specified size shall be of uniform
size and character of growth. Plants shall be chosen with their mature size
and growth habit in mind to avoid over-planting and conflict with other
plants, structures or underground utility lines. All plants shall comply
with all Federal and State Laws requiring inspection for plant diseases and
infestation.

2.1.2 Shape and Condition
Well-branched, well-formed, sound, vigorous, healthy planting stock free
from disease, sunscald, windburn, abrasion, and harmful insects or insect

eggs and having a healthy, normal, and undamaged root system.

2.1.2.1 Deciduous Trees and Shrubs
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Symmetrically developed and of uniform habit of growth, with straight boles
or stems, and free from objectionable disfigurements.

2.1.2.2 Evergreen Trees and Shrubs

Well developed symmetrical tops with typical spread of branches for each
particular species or variety.

2.1.2.3 Ground Covers and Vines

Number and length of runners and clump sizes indicated, and of the proper
age for the grade of plants indicated, furnished in removable containers,
integral containers, or formed homogeneous soil section.

2.1.3 Plant Size

Minimum sizes measured after pruning and with branches in normal position,
shall conform to measurements indicated, based on the average width or
height of the plant for the species as specified in ANSI/ANLA 7Z60.1. Plants
larger in size than specified may be provided with approval of the
Contracting Officer or designee. When larger plants are provided, increase
the ball of earth or spread of roots in accordance with ANSI/ANLA 7Z60.1.

2.1.4 Root Ball Size

All box-grown, field potted, field boxed, collected, plantation grown, bare
root, balled and burlapped, container grown, processed-balled, and in-ground
fabric bag-grown root balls shall conform to ANSI/ANLA 760.1. All wrappings
and ties shall be biodegradable. Root growth in container grown plants
shall be sufficient to hold earth intact when removed from containers. Root
bound plants will not be accepted.

2.1.5 Growth of Trunk and Crown
2.1.5.1 Deciduous Trees

A height to caliper relationship shall be provided in accordance with
ANSI/ANLA 760.1. Height of branching shall bear a relationship to the size
and species of tree specified and with the crown in good balance with the
trunk. The trees shall not be "poled" or the leader removed.

a. Single stem: The trunk shall be reasonably straight and symmetrical
with crown and have a persistent main leader.

b. Multi-stem: All countable stems, in aggregate, shall average the size
specified. To be considered a stem, there shall be no division of the
trunk which branches more than 6 inches from ground level.

2.1.5.2 Palms

Palms shall have the specified height as measured from the base of the trunk
to the base of the fronds or foliage in accordance with ANSI/ANLA 7Z60.1.

The palm shall have straight trunk and healthy fronds or foliage as typical
for the variety grown in the region of the project. Palms trimmed or pruned
for delivery shall retain a minimum of 6 inches of foliage at the crown as a
means of determining plant health.
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2.1.5.3 Deciduous Shrubs

Deciduous shrubs shall have the height and number of primary stems
recommended by ANSI/ANLA 7Z60.1. Acceptable plant material shall be well
shaped, with sufficient well-spaced side branches, and recognized by the
trade as typical for the species grown in the region of the project.

2.1.5.4 Coniferous Evergreen Plant Material

Coniferous Evergreen plant material shall have the height-to-spread ratio
recommended by ANSI/ANLA 7Z60.1. The coniferous evergreen trees shall not be
"poled" or the leader removed. Acceptable plant material shall be
exceptionally heavy, well shaped and trimmed to form a symmetrical and
tightly knit plant. The form of growth desired shall be as indicated.

2.1.5.5 Broadleaf Evergreen Plant Material

Broadleaf evergreen plant material shall have the height-to-spread ratio
recommended by ANSI/ANLA 7Z60.1. Acceptable plant material shall be well
shaped and recognized by the trade as typical for the variety grown in the
region of the project.

2.1.5.6 Ground Cover and Vine Plant Material
Ground cover and vine plant material shall have the minimum number of
runners and length of runner recommended by ANSI/ANLA 7z60.1. Plant material
shall have heavy, well developed and balanced crown with vigorous, well
developed root system and shall be furnished in containers.

2.2 TOPSOIL

2.2.1 Composition
Evaluate soil for use as topsoil in accordance with ASTM D5268. From 5 to
10 percent organic matter as determined by the topsoil composition tests of
the Organic Carbon, 6A, Chemical Analysis Method described in DOA SSIR 42.
Maximum particle size, 3/4 inch, with maximum 3 percent retained on 1/4 inch
screen. The pH shall be tested in accordance with ASTM D4972. Topsoil
shall be free of sticks, stones, roots, plants, and other debris and
objectionable materials.

2.3 SOIL CONDITIONERS

Provide singly or in combination as required to meet specified requirements
for topsoil. Soil conditioners shall be nontoxic to plants.

2.3.1 Lime

Commercial grade limestone containing a calcium carbonate equivalent
(C.C.E.) as specified in ASTM C602 of not less than 80 percent.

2.3.2 Aluminum Sulfate

Commercial grade.
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2.3.3 Sulfur
100 percent elemental
2.3.4 Iron

100 percent elemental

2.3.5 Perlite
Horticultural grade.

2.3.6 Composted Derivatives
Ground bark, nitrolized sawdust, humus or other green wood waste material
free of stones, sticks, invasive species, including seeds, and soil
stabilized with nitrogen and having the following properties:

2.3.6.1 Particle Size

Minimum percent by weight passing:

No. 4 mesh screen 95
No. 8 mesh screen 80

2.3.6.2 Nitrogen Content
Minimum percent based on dry weight:

Fir Sawdust 0
Fir or Pine Bark 1

.7

.0

2.3.6.3 Biobased Content
Minimum 100 percent.

2.3.7 Gypsum
Coarsely ground gypsum from recycled scrap gypsum board comprised of calcium
sulfate dihydrate 91 percent, calcium 22 percent, sulfur 17 percent; minimum
96 percent passing through 20 mesh screen, 100 percent passing thru 16 mesh
screen.

2.3.8 Vermiculite
Horticultural grade for planters.

2.3.9 Rotted Manure
Well rotted horse or cattle manure containing maximum 25 percent by volume
of straw, sawdust, or other bedding materials; free of seeds, stones,

sticks, soil, and other invasive species.

2.4 PLANTING SOIL MIXTURES
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100 percent on-site topsoil.
2.5 FERTILTIZER

Fertilizer for groundcover, wildflowers and grasses is not permitted.

Fertilizer for trees, plants, and shrubs shall be as recommended by plant
supplier, except synthetic chemical fertilizers are not permitted.
Fertilizers containing petrochemical additives or that have been treated
with pesticides or herbicides are not permitted.

2.5.1 Granular Fertilizer

Organic, granular controlled release fertilizer containing the following
minimum percentages, by weight, of plant food nutrients:

20 percent available nitrogen
20 percent available phosphorus
5 percent available potassium
percent sulfur

2.5.2 Fertilizer Tablets

Organic, plant tablets composed of tightly compressed fertilizer chips
forming a tablet that is insoluble in water, is designed to provide a
continuous release of nutrients for at least 24 months and contains the
following minimum percentages, by weight, of plant food nutrients:

20 percent available nitrogen
20 percent available phosphorus
5 percent available potassium

2.6 WEED CONTROL FABRIC
2.7 MULCH

Free from noxious weeds, mold, pesticides, or other deleterious materials.
2.7.1 Organic Mulch Materials

Wood cellulose fiber wood chips ground or shredded bark shredded hardwood
from site when available. Biobased content shall be a minimum of 100
percent. Wood cellulose fiber shall be processed to contain no growth or
germination-inhibiting factors, dyed with non-toxic, biodegradable dye to an
appropriate color to facilitate visual metering of materials application.
Paper-based hydraulic mulch shall contain a minimum of 100 percent post-
consumer recycled content. Wood-based hydraulic mulch shall contain a
minimum of 100 percent recycled material.

2.7.2 Recycled Organic Mulch

Recycled mulch may include compost, tree trimmings, or pine needles with a
gradation that passes through a 2-1/2 by 2-1/2 inchscreen. It shall be
cleaned of all sticks a minimum 1 inch in diameter and plastic materials a
minimum 3 inches length. The material shall be treated to retard the growth
of mold and fungi.
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2.8 STAKING AND GUYING MATERIAL

2.8.1 Staking Material

2.8.1.1 Tree Support Stakes
Rough sawn hard wood free of knots, rot, cross grain, bark, long slivers, or
other defects that impair strength. Stakes shall be minimum 2 inches square
or 2 1/2 inch diameter by 8 feet long, pointed at one end.

2.8.1.2 Ground Stakes

FSC-certified or salvaged wood or 100 percent post-consumer recycled content
plastic, 2 inches square are by 3 feet long, pointed at one end.

2.8.2 Guying Material
2.8.2.1 Guying Wire

12 gauge annealed galvanized steel, ASTM A580/A580M.
2.8.2.2 Guying Cable

Minimum five-strand, 3/16 inch diameter galvanized steel cable plastic
coated.

2.8.3 Hose Chafing Guards

New or used 2 ply 3/4 inch diameter reinforced rubber or plastic hose, black
or dark green, all of same color.

2.8.4 Flags

White surveyor's plastic tape, , 6 inches long, fastened to guying wires or
cables.

2.8.5 Turnbuckles
Galvanized or cadmium-plated steel with minimum 3 inch long openings fitted
with screw eyes. Eye bolts shall be galvanized or cadmium-plated steel with
one inch diameter eyes and screw length 1 1/2 inches, minimum.

2.8.6 Deadmen

4 by 8 inch rectangular or 8 inch diameter by36 inch long, wood material.

2.8.7 Metal Anchors

2.8.7.1 Screw Anchors

Steel, screw type with welded-on 3 inch round helical steel plate, minimum
3/8 inch diameter, 15 inches long.
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2.9 [ENTER APPROPRIATE SUBPART TITLE HERE]
12.10 EROSION CONTROL MATERIALS

Erosion control material shall conform to the following:
2.10.1 Erosion Control Blanket

100 percent agricultural straw stitched with a degradable nettings, designed
to degrade within 12 months.

2.10.2 Erosion Control Fabric
Fabric shall be knitted construction of polypropylene yarn with uniform mesh
openings 3/4 to 1 inch square with strips of biodegradable paper. Filler
paper strips shall have a minimum life of 6 months.

2.10.3 Erosion Control Net
Net shall be heavy, twisted jute mesh, weighing approximately 1.22 pounds
per linear yard and 4 feet wide with mesh openings of approximately 1 inch
square.

2.10.4 Erosion Control Material Anchors
Erosion control anchors shall be as recommended by the manufacturer.

2.11 ROOT CONTROL BARRIER

Flexible and permeable geotextile fabric with permanently attached time-
released nodules. Color to be black.

2.12 WATER
Source of water to be approved by Contracting Officer and suitable quality
for irrigation and shall not contain elements toxic to plant life, including
acids, alkalis, salts, chemical pollutants, and organic matter. Use
collected storm water or graywater when available.

2.12.1 Hose

Hoses used for watering shall be a minimum of 60 percent post-consumer
rubber or plastic.

2.13 MYCORRHIZAL FUNGI INOCULUM

Mycorrhizal fungi inoculum shall be composed of multiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

2.14 SOURCE QUALITY CONTROL

The Contracting Officer or designee will inspect plant materials at the site
and approve them. Tag plant materials for size and quality.

PART 3 EXECUTION
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3.

1 EXTENT OF WORK

Provide soil preparation, fertilizing, tree, shrub, wvine, groundcover, and
planting, edging, staking and guying, weed control fabric,, erosion control
materialand root control barrier installation and a mulch topdressing of all
newly graded finished earth surfaces, unless indicated otherwise, and at all
areas inside or outside the limits of construction that are disturbed by the
Contractor's operations.

.2 ALTERNATIVE HERBICIDE TREATMENT (SOLARIZING SOIL)

Within 48 hours of subsoil preparation, saturate soil with water to a depth
of 3 feet. Immediately stake polyethylene sheeting over area to be planted.
Stake tightly to surface of soil. Maintain sheeting in place for a minimum
of 6 weeks. Immediately after removing sheeting, cover area to be planted
with topsoil. Do not till soil prior to applying topsoil.

.3 PREPARATION

.3.1 Protection

Protect existing and proposed landscape features, elements, and sites from

damage or contamination. Protect trees, vegetation, and other designated
features by erecting high-visibility, reusable construction fencing. Locate
fence no closer to trees than the drip line. Plan equipment and vehicle

access to minimize and confine soil disturbance and compaction to areas
indicated on Drawings.

.3.2 Layout

Stake out approved plant material locations and planter bed outlines on the
project site before digging plant pits or beds. The Contracting Officer
reserves the right to adjust plant material locations to meet field
conditions. Do not plant closer than 24 inches to a pavement edge, fence or
wall edge and other similar structures. Provide on-site locations for
excavated rock, soil, and vegetation.

.3.3 Erosion Control

Provide erosion control and seeding with native plant species to protect
slopes.

.3.4 Soil Preparation

.3.4.1 Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the
soils at the job site. Apply at rates as recommended by manufacturer.

.3.5 Root Control Barrier

Install geotextile fabric in the soil in a vertical application. Use
appropriate holding device to assure fabric position. For vertical or
horizontal application, a minimum 2 inch soil cover is required over the top
surface. A minimum 18 inch extension of fabric beyond the structure area to
be protected is required to prevent root growth from growing around fabric
edges.
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3.

4 PLANT BED PREPARATION

Verify location of underground utilities prior to excavation. Protect
existing adjacent turf before excavations are made. Do not disturb topsoil
and vegetation in areas outside those indicated on Drawings. Where planting

beds occur in existing turf areas, remove turf to a depth that will ensure
removal of entire root system. Measure depth of plant pits from finished

grade. Depth of plant pit excavation shall be as indicated and provide
proper relation between top of root ball and finished grade. Install plant
material as specified in paragraph entitled "Plant Installation." Do not

install trees within 10 feet of any utility lines or building walls.

.5 PLANT INSTALLATION

.5.1 Individual Plant Pit Excavation

Excavate pits at least twice as large in diameter as the size of ball or
container to depth shown.

.5.2 Plant Beds with Multiple Plants

Excavate plant beds continuously throughout entire bed as outlined to depth
shown.

.5.3 Handling and Setting

Move plant materials only by supporting the root ball. Set plants on hand
compacted layer of prepared backfill soil mixture 6 inches thick. Set plants
on native soil and hold plumb in the center of the pit until soil has been
tamped firmly around root ball. Set plant materials, in relation to
surrounding finish grade, one to 2 to inches above depth at which they were
grown in the nursery, collecting field or container. Replace plant material
whose root balls are cracked or damaged either before or during the planting
process.

Plant material shall be set in plant beds according to the drawings.
Backfill soil mixture shall be placed on previously scarified subsoil to
completely surround the root balls, and shall be brought to a smooth and
even surface, blending to existing areas.

.5.3.1 Balled and Burlapped Stock

Backfill with prepared soil mixture to approximately half the depth of ball
and then tamp and water. Carefully remove or fold back excess burlap and
tying materials from the top a minimum 1/3 depth from the top of the
rootball. Tamp and complete backfill, place mulch topdressing, and water.
Remove wires and non-biodegradable materials from plant pit prior to
backfill operations.

.5.3.2 Bare-Root Stock

Plant so roots are arranged in a natural position. Place roots in water a
minimum of 30 minutes prior to planting. Carefully work prepared soil
mixture among roots. Tamp remainder of backfill, place mulch topdressing
and water.
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3.5.3.3 Container Grown Stock
Remove from container and prevent damage to plant or root system.

3.5.3.4 Ground Covers and Vines

N/A

3.5.4 Earth Mounded Watering Basin for Individual Plant Pits
Form with topsoil around each plant by placing a mound of topsoil around the
edge of each plant pit. Watering basins shall be 6 inches deep for trees
and 4 inches deep for shrubs. Construct watering basin in a 4 1/2 foot
diameter circle around specimen (not planted in a close group) trees and
shrubs.

3.5.5 Erosion Control Material
Install in accordance with manufacturer's instructions.

3.5.6 Placement of Mulch Topdressing
Place specified mulch topdressing on top of weed control fabric covering
total area enclosed by edging. Place mulch topdressing to a depth of 3
inches.

3.5.7 Mulch Topdressing
Provide mulch topdressing over entire planter bed surfaces and individual
plant surfaces including earth mound watering basin around plants to a depth
of 3 inches after completion of plant installation and before watering.
Keep mulch out of the crowns of shrubs. Place mulch a minimum 2 to 3 inches
away from trunk of shrub or tree. Place on top of any weed control fabric.

3.5.8 Fertilization

3.5.8.1 Fertilizer Tablets

Place fertilizer planting tablets evenly spaced around the plant pits to the
manufacturer's recommended depth.

3.5.8.2 Granular Fertilizer

Apply granular fertilizer as a top coat prior to placing mulch layer and
water thoroughly.

3.5.9 Watering

Start watering areas planted as required by temperature and wind conditions.
Slow deep watering shall be used. Apply water at a rate sufficient to
ensure thorough wetting of soil to a depth of 12 inches without run off or
puddling. Watering of other plant material or adjacent areas shall be
prevented.
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3.5.10 Staking and Guying
3.5.10.1 Staking

Stake plants with the number of stakes indicated complete with double strand
of 12 gage guy wire as detailed. Attach guy wire half the tree height but
not more than 5 feet high. Drive stakes to a depth of 2 1/2 to 3 feet into
the ground outside the plant pit. Do not injure the root ball. Use hose
chafer guards where guy wire comes in contact with tree trunk.

3.5.10.2 Guying

Guy plants as indicated. Attach two strands of guying wire or guying cable
around the tree trunk at an angle of 45 degrees at approximately 1/2 of the

trunk height . Protect tree trunks with chafing guards where guying wire or
cable contacts the tree trunk. Anchor guys to deadmen wood blocks wood
ground stakes malleable iron anchors steel or screw anchors. Fasten flags

to each guying wire or cable approximately 2/3 of the distance up from
ground level.

3.5.10.3 Chafing Guards

Use hose chafing guards, as specified where guy wire or cable will contact
the plant.

3.5.10.4 Deadmen

Place deadmen minimum 18 inches below ground surface. Place equal distance
from tree trunk and around the plant pit.

3.5.10.5 Wood Ground Stakes
Drive wood ground stakes into firm ground outside of plant pit with top of
stake flush with ground. Place equal distance from tree trunk and around
the plant pit.

3.5.10.6 Iron Anchors
Drive malleable iron anchors into firm ground outside of plant pit a minimum
30 inches below finish grade. Place equal distance from tree trunk and
around the plant pit.

3.5.10.7 Steel Screw Anchors

Insert steel screw anchors as recommended in manufacturer's data. Place
equal distance from tree trunk and around the plant pit.

3.5.10.8 Flags
Securely fasten flags on each guy wire.
3.5.11 Pruning

Prune in accordance with safety requirement of TCIA Z133.1.
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3.5.11.1 Trees and Shrubs

Remove dead and broken branches. Prune to correct structural defects only.
Retain typical growth shape of individual plants with as much height and

spread as practical. Do not cut central leader on trees. Make cuts with
sharp instruments. Do not flush cut with trunk or adjacent branches.
Collars shall remain in place. Pruning shall be accomplished by trained and

experienced personnel and shall be accordance with TCIA A300P1.
3.5.11.2 Wound Dressing
Do not apply tree wound dressing to cuts.
3.6 RESTORATION AND CLEAN UP
3.6.1 Restoration
Turf areas, pavements and facilities that have been damaged from the
planting operation shall be restored to original condition at the
Contractor's expense.

3.6.2 Clean Up

Excess and waste material shall be removed from the installed area and shall
be disposed offsite at an approved landfill, recycling center, or composting

center or composted on site. Separate and recycle or reuse the following
landscape waste materials: nylon straps, wire, ball wrap, burlap, wood
stakes,. Adjacent paved areas shall be cleared.

-- End of Section --
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