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1.0 SCOPE

1.1 This Section covers the tTechnical reguirements for performing
excavation and f£fill operations.

1.2 This Section includes the reguirements for the following:

1. Establishing lines and grades.

2. Performing scil erosion and sedimentaticn control.

3. Disposgition of materiales.

4. Excavating toe the reguired lines and grades, including
segregation of excavated materials and removal of unsuitable materials.

5. Dewatering of excavations and diversion of zll surfzace water
away Ifrom earthwork operations.

6. Subgrade preparation.

7. Furnishing, placing, and compacting of f£ill materials.

8. Excavating and filling of trenches.

9. Cleaning, repalr, and malntenance of dralinage ditches and

culverts adjacent to the work area.

2.0 CODES AND STANDARDS

2.1 The latest edition and published addenda of tThe following
puklications in effect on the date of Contract Award are a part of this
Section and, where referred to by title or by basic designation only, are
applicable to the extent indicated by the specific reference:

1. American Soclety for Testing and Materials (ASTM):
a. C 127, "Standard Test Method for Specific Gravity and
Absorption of Coarse Aggregate.”
. D 422, "Standard Test Method for Particle-Size Analysis
of Soils."
c. D 698, "Standard Test Method for Molsture-Density

Relations of Soils and Soil Aggregate Mixtures Using 5.5 1lb. (2.49 kg)
Rammer and 12 in. (305 mm) Drop."

d. D 1557, "Standard Test Method for Molsture Density
Relations of Solls and Scil Aggregate Mixtures Using 10 1b. (4.54 kg)
Rammer and 18 in. (457 mm) Drop."

2. South Carolina State Highway Department, "Standard
Specifications for Highway Construction," (Standard Specifications).
3. U.S5. Department of Labor, Occupational Safety and Health

Administration (OSHA), "Construction Industry Standards and
Interpretations, " Volume IIT.
a. Subpart P - Excavations, Trenching, and Shoring (OSHA

Subpart P).
2.2 Where the above referenced codes and standards contaln
recommendations in addition to requirements, the recommendations shall be
considered requirements and shall ke followed unless stated otherwlse by
this technical specification Section.
2.3 In the event of any conflict between codes, or Technical
Specifications and codes, the more stringent regulation shall apply.
3.0 SUBMITTALS
3.1 With Bid:

The Contractor shall submit a dewatering plan and pond filling plan
as specified in Articles 5.2.2 and 5.3.4.
3.2 After Award:



1. The Contractor shall submit manufacturer's data for each
plece of compaction equipment.

2. The Contractor shall lay out the bottom ash pond per the
coordinates and determine the actual clearance distances from the
exlisting fence, cleared areas and existing roads. This data shall be
submitted toe the Engineer for review pricor to performing any embankment
construction. The Engineer may modify tThe embankment location based on
the new field survey data.

4.0 MATERIAL REQUIREMENTS
4.1 Random F111:

Random f£ill shall consist of approved onsite excavated so0il and
rock, with the maximum particle size not exceeding one half the specified
lift thickness and with more than 50 percent (by welght) passing the
number 200 sgieve. It shall not contain ash, organic matter, rubbish,
ice, or frozen materials. Material having molsture content exceeding the
limits specified in Article 5.5 of this Section (i.e., optLimum molsture
content +3%) shall not be approved unless brought to within the limits.
4.2 Onsite Structural Fill:

Onsite structural fill shall consist of approved onsite excavated
soll and rock, with not more than 50 percent (by welght) passing the
number 200 sieve. It shall not contain ash, organic matter, rubkbish,
ice, or frozen materials. Material having molsture content exceeding the
limits specified in Article 5.5 of this Section (i.e., optimum molsture
content +3%) shall not be approved unless brought to within the limits.
4.3 Run of Crusher (ROC):

Run of crusher (ROC) shall be in general accordance with Section
306 (Type 1) of the Standard Specifications.

4.4 Silt Fence:

511t fence shall be No. 100X as manufactured by Mirafi, Inc. of
Charlotte, North Carolina or Engineer—-approved equal.

4.5 Drainage Aggregate:

Dralinage aggregate ghall be No. 789 1in accordance with Section
801.02 of the Standard Specifications.

4.6 Sand Fill:

Sand £111 shall be obtained from the onsite dredged sand stockpile
area. All sand above Elevation 82.7 feet presently existing in the
stockpile shzall be used in the Work.

4.7 Bottom Ash:

Bottom ash used for covering the geccomposite bentonite liner shall
e obtalned from the existing onsite bottom ash pond. The existing
bottom ash pond will be 1in use, with water level up to Elevation 93 feet,
during dredging of tThe boettom ash. Turbidity curtains shall be provided,
as required, to prevent suspended solids from entering the existing pump
station. A two feet minimum buffer zone of bottom ash shall be
maintained in the sides and bottom of the pond. In addition, the final
dredging profile shall provide a minimum 30 feet wide channel with bottom
no higher than Elevation 80 feet from the new spillway to the existing
oump .

5.0 INSTALLATION REQUIREMENTS
5.1 501l Ercsion and Sedimentaticon Control:

1. S0ill erocsion and sedimentation contreol shall be implemented
pricor to the start of any constructicn activity.
2. Earthmoving operations shall be conducted in such a manner as

To minimize accelerated soll erosion in accordance with applicable



Federal, State and local laws and regulations as specified herein, and as
shown on the Drawings.

3. 3ilt barriers shall be installed downstream of construction,
borrow, and stockpile areas to confine sediment that may e washed from
all disturbed areas, including new cut and fill slopes.

4. Erosion and sediment control practices shall be inspected
daily. Damadge shall be repaired immediately. Sediment accumulations
shall be removed and placed in the topscill stockpile.

5. All facilities shall be maintained for the duration of the
Contract.

5.2 Control of Water:

1. The Contractor shall design, furnish, install, and operate a
dewatering system Lo collect and remove surface water and groundwater
from the work areas. The dewatering system shall operate continuously
during the performance of tLhe work and shall malntaln the groundwater
level at least Two feelf below the bottom of The bentonite geocomposlite
liner or prepared subgrade, but no lower than Elevation 68 feet.
Discharge from the dewatering svstem shall be routed as required by the
Engineer and shall be in accordance with all South Carolina erosion
control regulatiocons. Regulations include "Storm Water Management
Guidelines (South Carolina Coastal Council), and "Ercsion and Sediment
Control Practices for Developing Areas" (South Carolina Land Resources
Conservation Commission, Erosion and Sediment Control Division). A level
spreader having a minimum length of 20 feet shall be provided at the end
of tThe discharge to prevent erosion of existing soils. All disturbed
areas shall be regraded and revegetated at the conclusiocon of Work.

2. The Contractoer shall submit a dewatering plan showing all
system detaills including location and number of sumps, Trenches, pilpes,
and road crossings. Pump sizes shall be noted and onsite backup pumps
shall be available.

3. Upon completion of the bentonite geocomposite liner, cover
material, and concrete erosion control revetment, tThe dewatering svstem
shall be deactivated and the bottom ash pond expansion area filled with

water to Elevation 78 feet. Source of water for filling shall be the
discharge (diversion) canal at approximate coordinates N 7200 and E
10,600, The maximum intake velocity for water drawn from the canal shall

be 0.5 feet per second. Pipe routing shall be proposed by the Contractor
and approved by the Engineer. A supplementary source of water for pond
filling may be the discharge from the dewatering system. The dewatering
system deactivation and pond filling shall be performed in such a manner
to prevent upward hvdrostatic force on the bentonite geccomposite liner,
and to prevent erosicn or damage to completed work. In addition, all
Lemporary sumps and liner penetrations shall be sealed as regquired by the
Engineer.

4. The Contractor shall submit a pond filling plan showing all
system detalls including location and size of pumps and pipelines, road
crogsings, 1nlet facilities, and capacity calculations.

5.3 Excavation:

1. Excavation shall conform to the lines, Jgrades, and outlines
as shown on the Drawlings. Excavation side slopes, bottoms of
excavations, and ditches shall be shaped to a smooth and uniform surface,
free from bumps and hollows. A neat saw cut shall be used when the
excavation extends into existing paving or a concrete slab.



2. The final excavation lines shall be within 0.1 foot of
grades, as 1ndicated on the Drawlngs, unless overexcavatlon 1s reguired.

3. Excavation operations shall be conducted so that material
outaside the excavation limits is not disturbed or loosened. Material
disturbed or loocsened shall be restored to at least its original
conditicn. All excavatlion operations shall be conducted in accordance
with OSHA Subpart P.

4. An excavation shall be classified as either earth excavation
or rock excavation. Earth excavation shall consist of excavation in soil
and other overburden materials not classified as rock.

5. Rock excavation shall consist of removal of material
classified as rock. The material must be boulders of two cublc yard or
more in volume, solid or ledge rock, or other hard material in place that
cannot be excavated by power shovels or bulldozers eguipped with ripping

points. Material classified as rock shall ke removed by drilling and
feathering, bull polnt wedging, or other sultable means.

6. Blasting for excavaClon will not be permitted.

7. Excavation bottoms shall be approved by the Engineer prior to
placement of backfill, structures, plpe, or utilities.

8. Material suitable for fill shall be stockpiled within the
limits of the work area. The material shall be segregated into plles for
random fill and onsite sgtructural fill.

9. Excavated materials not meeting the requirements of random

fill, onsite structural fill, or topsoil are defined as unsultable.
Unsultable material, including excess sultable material, shall be placed
onsite as required by the Engineer.

10. Temporary f111 stockpiles, 1ncluding fills of unsuitable and
excess materials, shall be shaped and sloped to provide drainage. Silt
arriers shall be installed down gradient of all stockplles as reqguired
by the Engineer.

11. Debris such as wood or rebar that i1s discovered during
excavation shall be disposed of in the onsite construction waste disposal
area.

5.4 Subgrade Preparation:

1. Excavation bottoms for solil supported footings, concrete
slabs, bentonite geccomposite liner, and embankment fill areas shall be
proofrolled in the Engineer's presence with at least four passes of a
large (greater than 10 tons) smooth wheeled roller or other approved
heavy compaction equipment. Unless otherwise required on the Drawlings,
confined areas 1naccesslible to heavy compaction eqguipment shall be
compacted with tThree to four passes of a largest practicable plate
compactor or roller. Unless otherwlse required on the Drawings, scoft or
organic areas detected during subgrade preparation shall be overexcavated
as required by the Engineer and backfilled with compacted fi11l. The fill
shall be the same materizl that i1s fTo be subsequently placed on the

prepared subgrade. If a structure 1s to be placed directly on the
subgrade, then tThe removed material shall be replaced with compacted ROC.
2. The subgrade shall be compacted to a minimum density egual to

90 percent of the maximum dry density, as determined by the Modified
Proctor Test (ASTM D 1557), for all areas to receive random £1ill, onsite
structural fill, or bentonite geoccomposite liner, and to 95 percent of
the maximum dry density, as determined by the Modified Proctor Test (ASTM
D 1557), for all areas tTo receive ROC, on which a structure i1z to be



placed, or below roadways. ASTM D 698 may be used in lieu of ASTM D 1557
provided that the minimum densities are increased by five percent.

3. At least 48 hours notice shall be given tTo tThe Engineer prior
to performing subgrade preparation.
5.5 Fill Placement:

1. General Requirements:

a. The surface of the fill shall be kept approximately
horizontal during construction, but shall be provided with sufficient
longitudinal and transverse zslope to allow for runoff of surface water.

. Hauling equipment shall not be permitted to follow a
single track on the same layer, but shall be directed to spread ocut to
provide uniform compaction and prevent rutting.

<. Fill materials shall not be placed against or upon an
unstable grade. AL junctions between fill and existing grade, the
exlisting grade shall be cut back, 1f necessary, Lo expose compact, stable

material. Rolling shall extend over this junction Lo provide a compact,
stable mass. Similar care shall be taken at Jjuncticns between adjacent
fills.

d. Fill shall not be placed while rain 1s falling. Prior

Lo resuming fill operations after rzin, all muddy materizl shall be
Iladed off the surface to a depth necessary to expose Tirm compacted
material.

e. Fill shall not be placed on frozen ground, and frozen
material shall not be used for fill.
. AL the end of the day's operation and when rain 1s

threatening, the f£ill shall be gloped to provide drainage and shall be
compacted over the entire cross section and length with a smooth wheeled
roller to seal 1t against the entry of water.

a. When the top of the fill or sukgrade has dried cut, or
become excessively wet, or been damaged by construction equipment, the
surface on which additional fill or a structure 1is tTo be placed shall be
scarified to a minimum depth of & inches, brought to the specified
molisture content, and recompacted to the specified density prior to the
placement of additional fill or a structure.

h. Fill which dces not meet the regquirements for molsture
content at tThe Time of compaction shall be dried or wetted to meet the
specified regquirements. If the fill material reguires drying, this may
be accomplished by reworking it under warm and dry atmospheric
conditions. Water, 1f required, shall be added carefully by sprinkling
and care shall be taken that no more than the amcount needed 1s applied.
Ponding or flooding will not be permitted.

1. Only compaction equipment welighing 200 pounds or less
shall be allowed within three feet (measured horizontally) of structures
or retaining walls. For backfilling retaining walls, the same helight of
fill shall be maintained on both sides of the wall until the front of the
wall is at final grade. Fill shall not be placed agalinst concrete walls
until the concrete reaches at least two thirds of its design strength.

7. The final fill layer shall be placed within 0.1 foot of
tLhe grades zs indicated on the Drawings.

k. The placing of £111 shall cease 1n the areas belng

tested or sampled.
2. Underwater Sand Fill:



a. The existing borrow pit water elevation shall be
maintained at Elevation 68 feet +0.25 feet during placement of underwater
sand f£ill.

. Submerged areas of the existing borrow plt below
Elevation 68 feet shall be filled by end dumping sand fill through water
until the fi11l surface reaches Elevation 71 feet.

<. The below water filling shall proceed uniformly from the
edges of the borrow pit Towards the center of the bhottom ash pond
exXxpansion.

d. Soft sediments displaced by the underwater fill shall ke
removed and placed onsite as redgquired by the Engineer.
3. Limestone Core and Concrete Pile Cuteoff Fill:
a. Random limestone cores discovered in the work area,

along with up to 2,500 concrete pile cutoffs stockpiled in the work area,
shall be incorporated into the 111 as specified below.

. The cores and cutoffs shall be used only within tThe pond
interior (not under embankments). These materials shall be spread and
worked into the subgrade in such a manner so that no volds are created.

A minimum of one foot shall be malintained between the top of the cores or
cutoffs and the bottom of the bentonite geocomposite liner.
4. Compacticon Requlrements:
a. Random Fill, Sand Fill, and Onsite Structural Fill:
Random fill, sand f£ill, and onsite structural £fill shall
be compacted in maximum 12 inch lifts (loose) Lo a minimum density of 90
percent of the maximum dry density, as determined by the Modified Proctor

Test (ASTM D 1557) and Appendix A (1f applicable). For fill within 3
feet [(measured vertically) of a road subgrade or structure, The minimum
density shall be 92 percent. The moisture content at the time of

compaction shall not wvary from the optimum mcoisture content by more than
tLhree percentage polnts, unless otherwise approved by the Engineer. ASTM
D 698 may ke used in lieu of ASTM D 1557 provided that tThe minimum
densities are increased by 5 percent.

. ROC:

ROC shall be compacted in maximum 10 inch 1lifts (loose).
The 111 shall be compacted Lo a minimum density of 95 percent of the
maximum dry density, as determined by the Modified Proctor Test (ASTM D
1557) and Appendix & (if applicable). The moisture content at the time
of compaction shall not vary from the optimum meisture by more than three
percentage points.

C. Drainage Aggregate:

Dralinage aggregate ghall be placed in maximum 10 inch
lifts (loose] and compacted with a minimum of two passes of a vibratory
drum compactor welcghing a minimum of one ton.

d. In confined areas requiring hand held compaction
equipment welghing 200 pounds or less, all fills shall be placed in
maximum 6 inch lifts (loose).

5. Compaction Equipment Redquirements:

a. Compaction equipment shall be of the type and size
required to produce the specified compaction and as specified herein or
on the Drawlngs. Compaction equipment shall ke compatible with tThe types
of materials belng placed.

. Sheepsfcot or rubber tired rollers and Campers shall be
used to compact cohesgive soils. Smooth wheel vibratory rollers and



vibrating plate compactors shall be used to compact Jgranular materials,
unless approved otherwise.
5.6 Trench Excavation and Backfill:

1. Trench excavations for buried pipes and utilities shall ke
performed to the lines and grades shown on the Drawings.

2. No damage shall occur to any structures, pipes, or utilities.

3. Sheeting, bracing, and shoring shall be installed, as

required, to safely maintaln excavatlions and protect exlisting structures,
utilities, and personnel as required by Federal, State, and local laws
and ordinances, including CSHA Subpart P.

4. Trenches for pipes or utilities shall be excavated through
natural ground or as reguired within fills. For pipes or utilities to be
installed within fills, the £ill shall first be constructed to a minimum
height of 4 feet above the required elevation of the top of The pipe or
utility. The tLrench shall then be excavated into tLhe £ill, and The pipe
or utlility 1nstalled as required.

5. The minimum width of the trench shall be as shown on the
Drawings and shall not be greater than that necessary to permit the work
to proceed.

6. Soft or organic material encountered at the bottom of the
trench shall be removed for the full width of the trench to the depths
required by the Owner and replaced with compacted sand fill.

7. Trench bottoms shall be accurately shaped so that the pipe or
ntilities will be in continucus and uniform contact with either
undisturbed soil, sand fill material, or bedding material as shown on the
Drawings.

8. If stones larger than 3 inch diameter are encountered in the
bottom of the trench, they shall be removed and the void shall be
ackfilled with compacted sand fill.

9. When rock is encountered, 1t shall be removed Lo a minimum
depth of six inches below the bottom of the pipe or utilities for the
full width of the trench, and replaced with compacted sand fill.

10. Trenches shall not be bhackfilled until all Jjolints are made,
required tests performed, pipe encased as necessary, and Owner approval
is granted to proceed.

11. Bedding and backfill around the pipe shall be of the type and
thickness indicated on the Drawlings and compacted to the minimum density
as sgpecified in Article 5.5 of this Section.

12. When the Drawings indicate that compacted random fill or
onslite structural fi1l shall be placed around the pipe or utilities, the
fill shall have 3 maximum particle =gize of tThree inches.

13. Backfill around pipes and utilities shall be placed so that
tLhe elevation of the fill is the same on both sides. Rammer type
compactors shall be used with cauticon adjacent to plpes or utilities to
avold damage or movement.

14. After backfilling, the disturbed areas shall e fine-graded
to blend in with existing contours, left with puddle free drainage, and
seeded or otherwlse protected as shown on the Drawings.

5.7 Cleaning and Repailr of Drainage Ditches and Culverts:

1. Existing drainage ditches and culverts adjacent to the work
area shall be cleaned and repaired as required. The ditches shall be
restored to thelr original cross sections, lines, and grades as shown on
the Reference Drawindgs.



2. The ditches and culverts, including new ditches and culverts
installed under this Contract, shall e maintained during the Contract.
Sediment accumulations shall be removed and placed onsite as required by
the Englneer. Fly ash removed from the ditches shall be placed in the
speclal waste pond. Ditch damage or washouts shall be repaired as
required.

6.0 TESTING

6.1 The Cwner will provide testing and inspecticn of all items 1in this
Section. Fill or subgrade not meeting the compaction reguirements shall
e reworked and reccocmpacted as required until the specification
requirements are met.

END
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ATTACHMENT A

MODIFICATION TO MODIFIED PROCTOR TEST (ASTM D 1557)

For structural or random fills or stabilized aggregate base course having
more than 30 but less than 50 percent (by weight) of material greater
than % inch, the maximum drv density of the fill zhall be determined by
The followling formula:

W o= W'
Ow' + Cw
where:
W = maximum dry density (lb/cu ft).
W = density of the material coarser than % inch, given by its

bulk specific gravity (determined) by ASTM C 127) multiplied by 62.4
(lb/cu ft).

w' = maximum dry density for the material passing the % inch sieve
as determined by tThe Modified Proctor Test, Method C (ASTM D 1557) (1h/cu
ft).

O = fraction by dry weight of the material coarser than the %
inch sieve,
C = fraction by dry weight of the material finer than the % inch

sleve.
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1.0 SCOPE

1.1 This Section covers the technical requirements for performing soil
testing cperaticons.

1.2 This Section includes tThe requirements for the following:

1. Furnishing a testing labocratory and equipment.

2. Providing qualified personnel in the testing laboratory and
at the jcobsite.

3. Providing material and field testing.

4. Submitting test reports.

2.0 CODES AND STANDARDS

2.1 The latest edition and published addenda of the followings
publications in effect on the date of Contract Award are a part of this
Sectlion and, where referred to by title or by basic designation only, are
applicable to the extent indicated by the specific reference:

1. American Soclety for Testing and Materials (ASTM):
a. C 127, "Test Method for Specific Gravity and Abscrption
of Coarse Aggregate.”
. D 422, "Method for Particle-Size Analysis of Solls."
<. D 698, "Moisture-Density Relations of Soils and Soil

Aggregate Mixtures Using 5.5 1b. (2.49 kg) Rammer and 12 in. (305 mm)
Drop."

d. D 1140, "Test Method for the Amount of Material in Scils
Finer Than the No. 200 (75 mm) Sieve."

e. D 1556, "Test Method for Density of Soil in Place by the
Sand Cone Method."

. D 1557, "Test Methods for Mcoclsture Density Relaticns of

Soils and Soll Aggregate Mixtures Usging 10 1b. (4.54 kg) Rammer and 18
in. (457 mm) Drop."

ag. D 2167, "Test Method for Density and Unit Weight of Scil
In Place by the Rubber Balloon Method.”

h. D 2488, "Practice for Description and Identification of
Soils (Visual-Manual Procedure).m"

i. D 2922, "Test Methods for Density of Solil and Soil
Aggregate in Place by Nuclear Methods (Shallow Depth)."

j. D 3017, "Test Method for Molsture Content of Soil and
Soill Aggregate 1n Place by Nuclear Methods (Shallow Depth) . "

k. D 4318, "Test Method for Liguid Limit, Plastic Limit,

and Plasticity Index of Soils."

2.2 Where the above referenced codes and standards contaln
recommendations in addition to requirements, the recommendations shall be
considered requirements and shall ke followed unless stated otherwlse by
this technical specification Section.

2.3 In the event of any conflict between codes, or Technical
Specifications and codes, the more stringent regulation shall apply.

3.0 SUBMITTALS

3.1 With Bid:

1. The Information and data below shall be submitted by the
Bidder:
a. Resumes of responsible personnel.
b. Sample forms and documentation sheets.

c. Test equipment data.



d. Location and testing certifications for off-site test
lakoratory.
e, Procedures for required tests.

2. After acceptance by the Owner, this data will become part of
the Contract.
3.2 After Award:

The information and data below shall be submitted in accordance
with Appendix D of the Special Conditions:

1. Test results.
4.0 FACILITY AND PERSONNEL REQUIREMENTS
4.1 An onsite laboratory shall be provided. This facility shall be
equipped with all items required to perform speclified tests.
4.2 The test laboratory shall have 1its procedures approved by the
Engineer and its equipment inspected not more than three years prior to
beginning the Work by a qualified naticonal authority. A copy of the
certification shall be submitted. The Material Reference Laboratories of
the Naticnal Bureau of Standards are such qualified national authorities.
The equipment shall be maintained for achieving the level of accuracy
during the work similar to that achieved at the time of the
certification.
4.3 The testing services shall be under the direction of a person
charged with an engineering-managerial responsibility. The person shall
e a reglstered engineer and a full time employee. He or she shall have
at least five vears experience in the testing of construction and
materials.
4.4 The testing laboratory shall be supervised by a laboratory
techniclian who shall have at least five years experlience performing tests
on s0il and rock and be able to demonstrate the ability to perform the
tests required in the manner stipulated by ASTM or other governing
procedure.
4.5 Testing perscnnel shall be gqualified to a Level T technician (in
accordance with Article 4.6 below), unless performing tests or preparing
samples under the direct supervision of a Level IT technician (in
accordance with Article 4.7 helow).
4.6 A Tevel T technician shall be capable of performing the tests tThat
are redquired to be performed in accordance with documented procedures

and/or industry practices. The individual shall be familiar with the
tools and eguipment to be emploved and shall have demonstrated
proficiency in their use. The individual shall also be capable of

determining that the calibration status of inspection and measuring
equipment is current, that the measuring and test equipment isg in proper

conditicon for use, and that the Test procedures are approved. The
educational and experience redquirements shall be as follows:

1. Two years of related experience 1n eguivalent testing
activities, or

2. High scheool graduation and six months of related experience
in equivalent testing activities, or

3. Completicon of college level work leading to an Assoclate

Degree 1n a related discipline plus three months of related experience in
the equivalent TCesting activities.

4.7 A Level I1 technician shall have all of the capabilities of a Level
T technician for the test category or class 1n guestion. Additionally, a
Level II technician shall have demonstrated capabilities in planning
Tests; 1n setting up tests including preparation and set up of related



equipment, asg appropriate; in supervising or malntalining surveillance
over the tests; in supervising and certifying lower level personnel; 1n
reporting testing results; and in evaluating the validity and

acceptabllity of test results. The educational and experience
requirements shall be as follows:

1. One year of satlisfactory performance as Level T tTechnician in
the corresponding test category or class, or

2. High scheool graduaticn plus three years of related experience
in equivalent testing activities, or

3. Completicon of college level work leading to an Assoclate

Degree 1n a related discipline plus one year related experience 1in
equlivalent testing activities, or

4. Four vear college graduation plus six months of related
experience 1n egquivalent testing activities.
1.8 All necessary sampling, sample making, and testing eguipment shall
be provided 1in sufficient quantities to support the work.
5.0 TESTING REQUIREMENTS
5.1 The number of personnel maintained at the site office per working
shift shall be sufficient for the construction operation.
5.2 Tests shall be conducted in accordance with the methods indicated
in Attachment A, and submitted 1in accordance with Appendix D of the
Special Conditions. The frequency of the testing shzll be determined by
the Englneer. Tests which do not meet specification regquirements shall
be reported immediately To tLhe Engineer.
5.3 The test repcorts shall include the following infermation, as a
minlimum:

1. Project description and Jok No.

2. Sample or Test No.

3. Description of material.

4., Location of sample or test (horizontal-within 5.0 feet,
elevation-within 0.5 feet).

5. Tested by.

6. Date of Testing.

7. Temperature and weather conditions.

8. References to any other Tests used 1in the analysis.

9. Results of the test.

10. Any deviations from specified testing procedure.

11. Any difficulties in performing test.

12. Whether material or test passes or fails, 1f applicable.

5.4 All samples shall be transported to the onsite or offsite
laboratory and stored prior to tfesting in accordance with the applicable
codes and standards.

END
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ATTACHMENT A
ATTACHMENT A (Cont'd)
EEQUIRED TESTS
Item Requirement Test Method

1 Subgrade Testing:
Proctor Test ASTM D 1557 or D 698
Field Density Test Sand Cone Method ASTM D 1556, or

Nuclear Method
ASTM D 2922, D 3017, or Rubber Balloon Method
ASTM D 2167

Soi1l Description ASTM D 2488
2 Random Fill:

Proctor Test ASTM D 1557 or D 698 modification to this
standard per Attachment B, 1T reguired.

Specific Gravity ASTM Cy127

Field Density Test Sand Cone Method ASTM D 1556, or

Nuclear Method
ASTM D 2922, D 2017, or Rubber Ballcon Method
ASTM D 2167

S0ill Degcription ASTM D 2488
3 Structural Fill and

Stabilized Aggregate

Rase Course:

Gradation ASTM D 422 (w/¢ Hydrometer)
ASTM D 1140 (ongite structural f£ill)

Froctor Test ASTM D 1557 modification to this standard
per Attachment B, 1f reguired.

Specific Gravity ASTM C 127
Field Density Test Sand Cone Method ASTM DV1556, or
Nuclear Method
ASTM D 2922, D 2017, or Rubber Ballcon Method
ASTM D 2167
4 Sand Fill:
Gradation ASTM D 422 (w/o Hydrometer)

Proctor Test ASTM D 1557



Field Density Test Sand Cone Method ASTM D 1556, or
Nuclear Method
ASTM D 2922, D 2017, or Rubber Ballcon Method
ASTM D 2167
5 Uniformly Graded Coarse
Aggregate:

Gradation ASTM D 422 (w/¢ Hydrometer)
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ATTACHMENT B
MODIFICATION TO MODIFIED PROCTOR TEST (ASTM D 1557)
For structural and randem fills and stabilized aggregate base course
having more than 30 but less than 50 percent (by weilght) of material
greater than 3/4-inch, the maximum dry density of the fill shall ke
determined by the following formula:

W = W'
Ow' + Cw
W = maximum dry density (1b/cu ft)
W = density of the material coarser than 3/4-inch, given by its

bulk specific gravity (determined by ASTM C 127) multiplied by 62.4
(lb/cu ft)

w' = maximum dry density for the material passing the % inch sieve
as determined by the Modified Proctor Test, Method C (ASTM D 1557) (1bh/cu
ft)

O = fraction by dry weight of the material coarser than the %
inch sieve
C = fraction by dry weight of the material finer than the % inch

sieave
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SITEWORK
CROSS-04085
0z2500-
1.0 SCOPE
1.1 This Section covers the technical requirements for the furnishing
and Installation of civil sitewcrk facilities.
1.2 This Section covers:
1. So1l ercosion and sedimentation control practices.
Bagged sand-cement riprap.
Reinforced concrete pipe culvert.
Pipe trench with grating.
Perforated corrugated polyethylene underdrain.
Drawdown structure modifications.
. Relocation of 6 inch WW-2 pipe.
2.0 CODES AND STANDARDS
2.1 The latest edition and published addenda of tThe following
puklications in effect on the date of Contract Award are a part of this
Section and, where referred to by title or by basic designation only, are
applicable to the extent indicated by the specific reference:

R oA ) BT OV I

1. American Soclety for Testing and Materials (ASTM):
a. A36, "Standard Specification for Structural Steel.”
b. AlZ3, "Standard Specification for Zinc (Hot-Dip
Galvanized) Coatings on Iron and Steel Products.”
<. Al53, "Standard Specification for Zinc Coating (Hot-Dip)
on ITron and Steel Hardware."
d. A307, "Standard Specification for Carbon Steel
Externally Threaded Standard Fasteners."
e, A563, "Standard Specification for Carbon and Alloy Steel
Nuts."
f. A569, "Standard Specification for Steel, Carbon (0.15
Maximum Percent), Hot-Rolled Sheet and Strip, Cocmmercial Quality.”
ag. C76, "Standard Specification for Reinforced Concrete
Culvert, Storm Drain, and Sewer Pipe."
h. C150, "Specification for Portland Cement."
1. C443, "Standard Specificaticon for Jolints for Circular
Concrete Sewer and Culvert Pipe, Using Rubber Gaskets."
j. F436, "Standard Specification for Hardened Steel
Washers. "
2. American Welding Society (AWS):
a. D1.1, "Structural Welding Code.”
3. "Ercosgion and Sediment Control Practices for Developling Areas”

(E&SC Practices), Scuth Carolina Land Resources, Conservation Commission,
Erosion and Sediment Control Division.

4. South Carolina State Highway Department, "Standard
Specifications for Highway Construction", (Standard Specifications).
2.2 Where the above referenced codes and standards contaln
recommendations in addition to requirements, the recommendations shall be
considered requirements and shall ke followed unless stated otherwlse by
this technical specification Section.
2.3 In the event of any conflict between codes, or Technical
Specifications and codes, the more stringent regulation shall apply.
3.0 SUBMITTALS
3.1 With Bid:

None.



3.2 After Award:

1. The Contractor shall submit material certifications and shop
drawings in accordance with Appendix E To the Speciazl Conditions for the
following:

a. Reinforced concrete pipe.

. Pipe trench grating.

DETAILED REQUIREMENTS
Material Regulirements:
1. Reinforced Concrete Pipe (RCP):

RCP shall ke Class IV strength 1in accordance with Section
714.03 of the Standard Specifications and ASTM C76. Jolnts shall be in
accordance with ASTM C443.

2. Bagged Sand-Cement Riprap:

The riprap shall be bagged sand-cement 1n accordance with
Section 804.07 of the Standard Specifications. Paper bags constructed of
3-ply heavy-duty kraft paper are acceptable.

3. Grout:

Grout shall be an approved Jrout consisting of premixed,
prepackaged Portland cement grout which requires only the addition of
water. Cement used in the grout shall conform to ASTM C1l50. Masterflow
928, manufactured by Masterbullders Co., 1s an approved grout.

4. Structural and Miscellaneous Steel:
a. Rolled shapes and plates shall conform to ASTM A36.
b. Boltes for connecting structural and miscellanecus steel

shall conform to ASTM A307.

Nuts for bolts shall conform to ASTM AS63, Grade C.
Washers shall conform to ASTM F432¢6.

Steel studs shall conform to SectionV’ of AWS D1.1.
Steel for grating shall conform to ASTM ALGO.

Grating shall be welded grating of the size shown on the

GO D

Drawlings.

5. Coatings:

a. All structural steel rolled shapes and plates including
steel grating and embedded angles and plates shall be hot-dipped
galvanized 1n accordance with ASTM Al123.

. All bolts, nuts, and washers shall be hot-dipped
galvanized 1in accordance with ASTM A153.

5.0 INSTALLATION
5.1 Soil Ercosion and Sedimentation Ceontrol:

Erosion and sediment control practices shall ke Implemented as
required by the E&S3C Practices and shall be inspected daily. Damage
shall ke repalred immediately.

5.2 Riprap:

Bagged sand-cement riprap shall be installed in accordance with
Section 804.15 of the Standard Specifications and asg shown on the
Drawlings.

5.3 Reinforced Concrete Pipe (RCP):

RCP shall ke installed 1in accordance with Section 714 of the
Standard Specifications. Trenching and fill shall be in accordance with
Section 02220 and the Drawings.

5.4 Pipe Trench with Grating:

1. Reinforcing steel placement shall be in accordance with

Section 03211 and asg shown on the Drawindgs.



2. Concrete placement shall be in accordance with Section 03311
and as shown on the Drawings.

5.5 Drawdown Structure Modifications:

1. Concrete wall shall be removed 1n accordance with Section
02210, Article 3.1, and as shown on the Drawings.
2. Existing handwheel stem guides shall be attached to

structural steel supports as shown on the Drawindgs.
5.6 6" WW-2 Pipe:
The 6" WW-2 pipe shall be installed in accordance with Section
15060 and as shown on the Drawings.
END
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BENTONITE

GEOCOMPOSITE LINER

CROS3-04085

0D2644-

1.0 SCOPE

1.1 This Section covers the Technical reguirements for the furnishing
and installation of the bentonite geocomposite liner.

1.2 This Section covers the requirements for the followling:

1. Subgrade preparation.
2. Furnishing and installation of bentonite geccomposite liner.
3. Placement of cover material.

2.0 CODES AND STANDARDS
2.1 The latest edition and published addenda of tThe following
publications in effect on the date of Contract Award are a part of this
Section and, where referred to by title or by basic designation only, are
applicable to the extent indicated by the speciflic reference:

None.
2.2 Where the above referenced codes and standards contain
recommendaticons in addition to requirements, the recommendations shall be
congldered requirements and shall be followed unless stated otherwlise by
this technical specification Section.
2.3 In the event of any conflict between codes, or Technical
Specificaticons and codes, the more stringent regulation shall apply.
3.0 SUBMITTARALS
3.1 With Bid:

1. The Contractor shall submit the following information:
a. Conceptual scheme showing a plan of the liner panel
arrangement and typical sections and elevations.
2. After acceptance by the Owner, this data will become part of

the Contract.
3.2 After Award:

1. The following drawings, information and data shall be
submitted in accordance with Appendices B, C, and E to the Special
Conditions:

a. Drawings showing the layout, size, and direction of the
liner panels.

b. Material certification and test results.

<. A material and workmanship warranty shall be provided by

the Contractor for the bentonite geccomposite liner. The warranty shall
e a 25 year warranty.

4.0 DETAILED REQUIREMENTS

4.1 The bentonite geccompoesite liner shall be BEWNTOMAT, as manufactured
by Colloid Environmental Technologies Company (CETCO), or Engineer-—
approved edqual.

4.2 The bentonite geocomposite liner shall be formulated and
manufactured from polypropylene geotextiles and a minimum of cne pound
per sdquare foot of Volclay PLS-50, medium contaminant resistant sodium
bentonite and shall be approximately % inch thick in the unhydrated
state.

4.3 The liner shall be manufactured by the mechanical bonding of the

needlepunch process. No glues or adhesives shall be used in lieu of this
process. The needlepunch process for manufacture shall be:
1. A uniform layver of sodium bentonite shall be spread at a rate

of one pound per square foot over the layer of woven geotextile. The



nonwoven geotextile shall then be placed on top of the layer of
entonite. These three components shall be needlepunched together by a
board of barbed needles tTo push fibers from the layver of nonwoven
geotextiles Through the bentonite into the bottom layer of woven
geotextile.

4.4 The encapsulating gecotextiles shall be polypropylene. The botTCom
layer of geotextile shall be a minimum & oz. per sguare yvard nonwoven
polypropylene needlepunched fabric. The top layer of geotextile shall ke
a minimum 5 ¢z. per sdquare vard woven polypropylene fabric.

5.0 INSTALLATION

5.1 All roll materials shall be labeled and bagged in ultraviolet
resistant packaging. Stored rolls shall ke on a flat dry surface and
tarped to avoid any unnecessary stress on the packaging.

5.2 The surface upon which the liner will be installed shall be graded
in accordance with The Drawings. Any debris, roots, and angular or sharp
rocks larger Than one inch in diameter shall be removed as well as any
other organic or deleterious materials. The subgrade shall be compacted
as specified in Article 5.4 of Section 02220, FPrior to the deployment of
the liner, the subgrade shall be final graded as reguired to fill any
volds, cracks, or abrupt changes such as windrows and grooves from
construction traffic.

5.3 Work on the slopes shall be undertaken before the bottom to prevent
eroslion 1n the event of rainfall. Seams shall be perpendicular to the
toe of the zlope at all times. Seams at the base of the slope shall be a
minimum of five feet from the toe of slope.

5.4 Work on the bottom of the pond shall be performed in a sequence and
manner so as Lo prevent erosion or damage to completed work. Dewatering
of the bottom of the pond shall be maintained so the projected work area
has been free of standing water for a minimum of 24 hours.

5.5 Lap joints shall be formed by lapping the edges of the panels a
minimum of 2 inches. All edges shall ke pulled tight to maximize contact
and to smooth out any wrinkles or creases between adjacent panels. A
ead of pure bentonite shall ke hand applied at a minimum rate of % pound
per lineal foot continuously along all seams, centered in the lap joint,
after the panels have een anchcecred 1n place.

5.6 For any penetrations or structures the liner will contact, a 4 inch
deep by 12 inch wide notch shall be cut along the edge of the area. The
liner shzall be brought up to the appurtenance and trimmed to fit snugly.
A pure bead of bentonite shall be hand applied and compacted into half of
the notch. The liner shall then be inserted. The remaining area of the
notch shall be filled with pure bentonite and compacted.

5.7 Liner cover material shall be placed on the liner on the same day
that the liner 1s installed. Light Jground pressure equlipment (less than
& psl contact pressure) shall be used and shall be operated on a minimum
of 12 inches of cover. The liner anchor trenches shall be filled prior
to placement of cover. The cover material shall be placed sc as not to
cause any ripples or folds in the liner.

5.8 When covering the side slopes with onsite structural fill or sand
fill, the cover material shall be placed up the slope from the bottom.
The material shall be within the molsture content range speclified in
Article 5.5 of Section 02220; however, there will be no specified minimum
density. Instead, compaction shall be by a minimum of four uniform
passes of the spreading equipment.



5.9 Bottom ash used for liner cover on the pond bottom shall be
dewatered such that no free water 1s present 1in the ash at the tCime of
placement. Water that drains from the ash prior to placement as liner
cover shall be directed into the existing bottom ash pond. Compaction
shall be by 3 minimum of four uniform passes of the spreading egquipment.
5.10 The primary area for temporary storage of dewatered bottom ash
shall be within the existing bottom ash pond. If the Contractor desires
to Cemporarily store dewatered bottom ash outside of the existing bottom
ash pond, the following procedures shall be implemented.

1. An area shall ke prepared that confines the bottom ash and
storm water runcff within approximately two feet high berms.
2. The temporary storage area within the berms shall e lined

with a minimum % mil thick polyethylene liner, or Endgineer—-approved
equal.

3. All water within tThe berms shall be Immediately pumped Lo tChe
exlsting botfom ash pond.
5.11 TLiner areas that have been completed and covered with bottom ash
shall not be used for the temporary storage of bottom ash. Construction
traffic also shall not be allowed on the completed and covered lined
areas.
END
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CONCRETE EROSION
CONTROL REVETMENT
CROZS-04085
02645-
1.0 SCOPE
1.1 This Section covers the Technical reguirements for the furnishing
and installation of concrete ercsion control revetment.
2.0 CODES AND STANDARDS
2.1 The latest edition and published addenda of tThe following
puklications in effect on the date of Contract Award are a part of this
Section and, where referred to by title or by basic designation only, are
applicable to the extent indicated by the specific reference:

None.
2.2 Where the above referenced codes and standards contain
recommendations in addition Lo requlirements, the recommendations shall be
conslidered requirements and shall be followed unless stated otherwlse by
this technical specification Section.
2.3 In the event of any conflict between codes, or Technical
Specificaticons and codes, the more stringent regulation shall apply.
3.0 SUBMITTARALS
3.1 With Bid:

1. The Contractor shall submit the following information:
a. FProposed supplier of fabric form material.
b. Grout mix design.
c. Conceptual panel laycout drawing.
3.2 After Award:
1. The following drawings, information, and data shall be

submitted in accordance with Appendices B, C, and E to tThe Special
Conditions:

a. Material certification for fabric form material.

. A drawing showing installation details, panel laycut,
sizes, and direction of panels.
4.0 DETATLED REQUIREMENTS
4.1 The fabric form shall be ARMORFORM, as manufactured by Nicolon
Corporation; FABRIFORM, as manufactured by Construction Technigues, Inc.,
or Engineer—-approved edqual.
4.2 Fabric form material shall consist of double-laver woven fabric
joined tTogether by spacer cords, of uniform length, to produce a mat with
a minimum finished nominal thickness of three inches, and a minimum
nominal weight after grout placement of 25 1b/ft2 Points of connection
shall be staggered to provide a bonded cobbled surface appearance.
4.3 Mill width rolls shall be cut to the length required, and the two
layers of fabric separately joined bottom edge To bottom edge and top
edge to top edge by means of sewlng Thread to form multiple width panels.
All factory sewn seams shall be downward facing.
4.4 Grout stops shall be installed at predetermined, mill width,
intervals to regulate the flow of grout.
4.5 Tmmediately following receipt of the fabric forms at the Job Site,
forms shall be inspected and stored in a clean dry area where they will
not be subject tTo mechanical damage, exposure Lo molsture, or direct
sunlight.
4.6 Grout shall consist of a mixture of Portland cement, fly ash, fine
aggregate (sand), and water so proporticned and mixed as to provide a
pumpalkle grout. Grout fluidizer conforming to tThese specificaticons may



be used at the option of the Contractor. The mix shall be Class "I" and
shall exhikbit a compressive strength of 2500 psi at 28 days when made and
tested in accordance with Section 03310.

5.0 INSTALLATION

5.1 The concrete erosion control revetment shall be placed over tThe
bentonite geocomposite lliner cover material within five days of cover
material placement. Any damade To The cover material shall be repaired
pricr to placing the fabric forms.

5.2 Site Preparation:

1. Areas on which fabric forms are to be placed shall be
constructed to the linesg and grades shown on the Drawings.
2. No fabric forms shall ke placed over the subgrade material

until the subgrade surface has been approved by the Engineer.
5.3 Fabric Form Placement:

1. Fabric form panels shall be placed within the limits shown on
The Drawings.

2. Adjacent fabric form shall be jolned before grout injection
by field sewing or zippering the two bottom lavers of fabric together and
the two Top layers of fabric together. All sewn seams shall be downward
facing.

3. When conventional Jjolning of panels 1s impractical, adjacent
panels may be overlapped a minimum of 3 feet. Simple butt jolints between
panels shall not e permitted.

4. Expansion joints shall be provided at maximum 400 feet
intervals. FEach expansion Jjoint shall be a minimum 3 feet overlap with
six mil polvethvlene bond break between panels.

5.4 Grout Placement:

1. Grout shall be injected in such a way that excessive pressure
on the fabric and cold Jeoints are avolded.

2. Foot traffic on the filled mat shall be prohibited for one
hour after pumplng.

3. All anchor trenches shall be backfilled and compacted within
three days of completing grout placement.

5.5 The Contractor shall only work on an area that can be completed in
one working day. Completion shall be defined as the placement of the
liner and placement of The protective layer of 12 inches of cover
material. During the cover material placement, a minimum of 12 inches of
material shall be kept between the liner and any machinery or equipment
at all times.

END





















