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 DESIGNATION -  H 439 
 PID -  AE6452 

MARKER: VERTICAL CONTROL DISK 
SETTING: SET IN TOP OF CONCRETE MONUMENT 
STAMPING:  H 439 1995 
MARK LOGO:  NGS 
PROJECTION: FLUSH 
MAGNETIC:  NO MAGNETIC MATERIAL 
STABILITY:  MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO SURFACE 

MOTION 
SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 

SATELLITE OBSERVATIONS - June 10, 2013 

 HISTORY     - Date     Condition Report By 
 HISTORY     - 1995     MONUMENTED FLDEP 
 HISTORY     - 20111011 GOOD MCKIM 
 HISTORY     - 20130610 GOOD BAKER 

STATION DESCRIPTION 

DESCRIBED BY FL DEPT OF ENV PRO 1995 (VAJ) 
THE MARK IS ABOUT 2.5 MI (4.0 KM) NORTHEAST OF LAKEPORT IN SECTION 13, 
TOWNSHIP 40 SOUTH, RANGE 32 EAST. TO REACH THE MARK FROM THE 
INTERSECTION OF COUNTY ROAD 74 AND STATE ROAD 78 IN LAKEPORT, GO 
NORTHEAST ON STATE ROAD 78 FOR 2.55 MI (4.10 KM) TO THE JUNCTION OF 
OKURA STREET ON THE RIGHT (A DIRT ROAD) AND THE MARK ON THE LEFT, SET 
IN THE TOP OF A CONCRETE MONUMENT, ON THE EXTENDED CENTERLINE OF OKURA 
ROAD AND RECESSED 0.3 FT (9.1 CM) BELOW THE LEVEL OF THE GROUND. 
LOCATED 89.1 FT (27.2 M) NORTHWEST AND ACROSS STATE ROAD 78 FROM A 
STOP SIGN, 45.5 FT (13.9 M) NORTHWEST OF THE APPROXIMATE CENTERLINE OF 
STATE ROAD 78, 36.8 FT (11.2 M) SOUTHWEST OF AN OAK TREE, 34.0 FT 
(10.4 M) NORTHWEST OF THE PAVEMENT EDGE OF STATE ROAD 78 AND 8.5 FT 
(2.6 M) SOUTHEAST OF THE BRUSH CUT. 

STATION RECOVERY (2013) 

RECOVERY NOTE BY M BAKER JR INCORPORATED 2013 (SJC) 
3 FT SOUTH OF CARSONITE WITNESS POST. 
5.5 FT NORTH OF A GUARD RAIL. 
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 DESIGNATION -  POND 
 PID -  AE6404 

MARKER: SURVEY DISK 
SETTING: SET IN THE ABUTMENT OR PIER OF A LARGE BRIDGE 
SP_SET: BRIDGE ABUTMENT 
STAMPING: POND 1985 JAX FLA 
MARK LOGO: USE 
MAGNETIC: NO MAGNETIC MATERIAL 
STABILITY: PROBABLY HOLD POSITION/ELEVATION WELL 
SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
SATELLITE: SATELLITE OBSERVATIONS - June 10, 2013 

 HISTORY     - Date     Condition Report By 
 HISTORY     - 1985     MONUMENTED USE 
 HISTORY     - 20110216 GOOD MCKIM 
 HISTORY     - 20130610 GOOD BAKER 

STATION DESCRIPTION 

DESCRIBED BY FL DEPT OF ENV PRO 1995 (LGB) 
THE MARK IS ABOUT 3.4 MI (5.5 KM) NORTHEAST OF LAKEPORT IN SECTION 13, 
TOWNSHIP 40 SOUTH, RANGE 32 EAST. TO REACH THE MARK FROM THE 
INTERSECTION OF STATE ROAD 78 AND STATE ROAD 74 IN LAKEPORT, GO 
NORTHEAST ON STATE ROAD 78 FOR 3.4 MI (5.5 KM) TO THE WEST END OF THE 
BRIDGE OVER CANAL C 41 (HARNEY POND CANAL) AND THE MARK SET FLUSH IN 
THE NORTHWEST ABUTMENT OF THE BRIDGE. LOCATED 32.5 FT (9.9 M) SOUTH OF 
THE MOST EASTERLY GATEPOST, 17.6 FT (5.4 M) NORTH OF THE APPROXIMATE 
CENTERLINE OF STATE ROAD 78 AND 2.3 FT (0.7 M) SOUTH OF A CARSONITE 
WITNESS POST. 

STATION RECOVERY (2013) 

RECOVERY NOTE BY M BAKER JR INCORPORATED 2013 (SJC) 
CARSONITE WITNESS POST MISSING 
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 DESIGNATION -  FCE 4541 
 PID -  AE6402 

MARKER: SURVEY DISK 
SETTING: SET IN THE ABUTMENT OR PIER OF A LARGE BRIDGE 
SP_SET: CONCRETE ABUTMENT 
STAMPING: FCE 4541 1994 JAX FLA 
MARK LOGO: USE 
MAGNETIC: NO MAGNETIC MATERIAL 
STABILITY: PROBABLY HOLD POSITION/ELEVATION WELL 
SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR SATELLITE 

OBSERVATIONS - February 07, 1995 

 HISTORY     - Date     Condition Report By 
 HISTORY     - 1994     MONUMENTED USE 
 HISTORY     - 20081008 GOOD MOREKL 

STATION DESCRIPTION 

TO REACH THE MARK FROM THE INTERSECTION OF STATE ROAD 70 AND COUNTY 
ROAD 721 EAST OF OKEECHOBEE, GO SOUTH ON COUNTY ROAD 721 (RESERVATION 
ROAD N.E.) FOR 3.8 MI TO CANAL C 40 (INDIAN PRAIRIE CANAL), CONTINUE 
SOUTH ON COUNTY ROAD 721 FOR 6.9 MI TO THE JUNCTION OF COUNTY ROAD 
721-A (HARNEY POND CANAL ROAD N.E.) ON THE RIGHT, TURN RIGHT ON COUNTY 
ROAD 721-A AND GO WEST FOR 3.4 MI TO THE WEST END OF THE BRIDGE OVER 
CANAL C 41 (HARNEY POND CANAL), TURN LEFT ON WEST LEVEE ROAD OF CANAL 
C 41 (HARNEY POND CANAL), PASSING THROUGH THE LOCKED GATE, GO 
SOUTHEAST ON THE LEVEE ROAD FOR 4.0 MI TO THE FLOOD GATE CONTROL 
STRUCTURE S 71 ON THE LEFT AND THE MARK SET FLUSH IN THE SOUTHWEST 
CORNER OF THE STRUCTURE.  THE MARK CAN ALSO BE REACHED FROM THE 
INTERSECTION OF STATE ROAD 78 AND STATE ROAD 74 IN LAKEPORT, GO 
NORTHEAST ON STATE ROAD 78 FOR 3.4 MI TO THE WEST END OF THE BRIDGE 
OVER CANAL C 41 (HARNEY POND CANAL) AND A LOCKED GATE ON THE LEFT, 
TURN LEFT ON WEST LEVEE OF CANAL C 41, PASSING THROUGH THE LOCKED 
GATE, GO NORTHWEST ON THE LEVEE ROAD FOR 2.3 MI TO FLOOD GATE CONTROL 
STRUCTURE S 71 ON THE RIGHT AND THE MARK SET FLUSH IN THE SOUTHWEST 
CORNER OF STRUCTURE. LOCATED 85.8 FT WEST OF THE SOUTHEAST CORNER OF 
THE STRUCTURE, 16.9 FT SOUTH OF A CONCRETE GATE CONTROL COLUMN AND 9.8 
FT SOUTH OF THE APPROXIMATE CENTERLINE OF THE BRIDGE ON THE STRUCTURE. 

NOTE ALL GATES ON LEVEE ARE LOCKED, FOR KEY CONTACT CARL ZEISS, SOUTH 
FLORIDA WATER MANAGEMENT DISTRICT, PHONE NUMBER (407) 686-8800. 

STATION RECOVERY (2008) 
RECOVERED IN GOOD CONDITION. 
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DESIGNATION -  SFWMD C41H78 2007 
 PID -  N/A 

 USGS QUAD: FISHEATING BAY 
 COUNTY: GLADES 
 PROJECT:  C-41 CANAL CROSS SECTION 

STAMPING: SFWMD C41H78 2007 

SECTION 13 TOWNSHIP 40 SOUTH RANGE 32 EAST 

ESTABLISHED BY: WANTMAN GROUP, INC., DATE: 9 / 18 / 2007 
FIELD BOOK         201/ 45 

DESCRIPTION: 

TO REACH:  FROM INTERSECTION OF STATE ROAD 74 AND STATE ROAD 78, IN 
LAKEPORT, GO EAST ALONG STATE ROAD 78 FOR 3.5 MILES TO THE 
INTERSECTION OF HARNEY POND ROAD. TURN RIGHT ALONG THE EAST SIDE OF 
THE C-41 CANAL SOUTH 0.3 MILES.  THE STATION IS 54’ WEST OF CENTERLINE 
OF THE ROAD, 44’ EAST OF THE EAST TOP OF BANK, AND 70’ EAST OF THE 
EAST EDGE OF WATER ON THE C-41 CANAL.  THE STATION IS A SOUTH FLORIDA 
WATER MANAGEMENT DISTRICT ALUMINUM DISK IN POURED IN PLACE CONCRETE 
STAMPED “C41H78”. 
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SECTION 00 31 32 

GEOTECHNICAL DATA REPORT 

1 SCOPE 
The information provided in this section encompasses the geotechnical field investigations 
available for this project.  The investigations consist of 10 borings, 2 test pits, and 18 probes at 
Structure 288 (S-288).  The associated boring logs and laboratory data are presented in 
paragraphs 5.5 and 5.6, respectively.  A character of materials paragraph is included to provide a 
comprehensive description of the materials utilizing both recent and historical knowledge of the 
project area.  Also included in this section are definitions of terms and boring log notes, which 
provide additional explanation of the boring logs and drilling techniques.  

Items discussed in the character of materials paragraph may not appear explicitly on the boring 
logs.  Based on historic knowledge of the project area, the character of materials paragraph 
includes items that supplement the data documented by the boring logs.  When reviewing the 
boring logs, use all of the data on the logs, including the materials description, legend, and blow 
counts.  When evaluating the subsurface conditions, use all of the data, including the character of 
materials paragraph and boring logs. 

During the solicitation period, any questions that pertain to the information provided in this section 
should be addressed to the contract specialist identified in Block 9 of SF1442.  After contract 
award, questions should be addressed to the appointed ACO/COR, which will coordinate with 
Geotechnical Branch. 

2 PROJECT BACKGROUND 
Herbert Hoover Dike (HHD) is an earthen embankment that completely encompasses Lake 
Okeechobee and is located in south central Florida.  To reduce seepage pathways, restoration of 
the embankment is being achieved by constructing a new culvert with a cutoff wall and an 
impermeable core.  The location of the project site is shown on Plate 1. 

Total replacement of S-288 (also known as Culvert HP-1) and construction of an impermeable 
core will take place within the construction limits.  This geotechnical data report presents all the 
lateral geologic information for this site, and will not be limited to the construction limits. 

3 CHARACTER OF MATERIALS 

3.1 REGIONAL GEOLOGY 

The S-288 project site at HHD is located on the northern boundary of Glades County on the upper 
northwestern shore of Lake Okeechobee in the Okeechobee Plain physiographic region.  The 
regional geology of Glades County for the Quaternary and upper Tertiary Systems range in age 
from Recent to Pleistocene to Miocene Age sediments.  The Recent to late Pleistocene Age 
sediments are undifferentiated and cover the county with a range of 2 to 100 feet in thickness of 
fine to medium quartz sand, shells and organic soils.  From the Atlantic Coast towards Lake 
Okeechobee, the sand sediments thicken, and thin organic rich soils appear.  Below the sands 
and organic soils, the mid to early Pleistocene’s Anastasia Formation is present.  The Anastasia 
differs in composition from a coquina to pure sand, but in Glades County, it is composed of semi-
consolidated fine quartz and carbonate sands, and shell beds.  The Anastasia ranges in thickness 
from 200 feet at the coast to 20 feet at Lake Okeechobee, where it then pinches out or merges 
with the Ft. Thompson Formation.  The composition of the Ft. Thompson Formation varies 
throughout Glades County but is primarily composed of marine sands, shell beds, limestone, or 
sandstone which are all present at the project site.  The formation ranges in thickness from 2 to 15 
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feet.  These deposits lie unconformably on the upper Miocene/Pliocene sediments of the 
Caloosahatchee and Tamiami Formations.  The Caloosahatchee and Tamiami sediments are 
comprised of shelly quartz sand, silty shelly sand, and indurated clayey sand with occasional thin 
interbedded limestone and sandstone.  These sediments vary in thickness (10-140 feet) 
throughout the region, and generally thin towards the west. 

The Hawthorn Group sediments of middle Miocene Age, lies unconformably below the upper 
Miocene/Pliocene sediments which underlie all of Glades County.  The Hawthorn Group is 
composed of dark green to white phosphatic clay containing silt and quartz sands, interbedded 
with layers of sandy limestone and chert.  Its formational contact ranges from 80 to 200 feet below 
land surface near the lake and dips to 400 feet near the coast.  The thickness of the Hawthorn 
Group ranges from 250 to 750 feet. 

3.2 MATERIALS ENCOUNTERED 

3.2.1 Structures 288 Embankment Fill 

The materials encountered for S-288 (Culvert HP-1) are represented through the 10 borings, 2 
test pits, and 18 probes plotted on Plates 2 and 3.  The initial materials encountered in the borings 
drilled on land is embankment fill.  This fill material had been hydraulically or mechanically placed 
during the initial construction of the embankment at S-288.  When the embankment was raised 
and widened, new material were mechanically placed.  The thickness of the fill averages 20 feet at 
the crest and thins on the flanks at both structures.  The embankment material is generally a 
heterogeneous mixture of loose (lightly compacted) to dense fine to medium quartz sand with 
varying amounts of shell, silt and organics.  Other materials encountered are limestone and 
sandstone gravel, cobbles and occasional boulders (+6”) that have varying minor percentages and 
distribution within this embankments.  Fill is expected to run deeper at the structure location due to 
the initial culvert construction excavation.  Debris from past construction activities are also 
expected to be buried within the embankment.  The debris can be of any size andlength and can 
be composed of the following materials: metallic, wooden, masonry, trash, etc. 

3.2.2 Structure 288 Foundation Materials 

The top of natural ground attains an average elevation of 12.7 feet (NAVD-88).  The materials 
consist primarily of organic stained silty-sand.  The sand is composed quartz with occasional 
pockets of peat or organic silt.  These materials have varying amounts of silt and are best 
delineated by their dark gray to dark brown color.  This dark layer averages over 1.5 feet thick, but 
in the original footprint of the culvert excavation may have been removed. 

A highly weathered, discontinuous, light gray limestone layer is encountered at an average 
elevation of 8.3 feet.  The limestone was sandy, fossiliferous, interbedded with poorly cemented 
silty/clayey sand and shell.  The hardness of the limestone ranged from soft to moderately hard.  
The limestone layer averages 2.3 feet in thickness where encountered. 

Below the limestone layer few thin layers of limestone are encountered within the sediments below 
the primary limestone rock layer.   These sediments consist of a semi-homogeneous light greenish 
gray to gray, fine, loose to dense quartz sands.  These sands contained mostly to trace of shell, 
and are best characterized by its intra-bedding of discontinuous layers of clayey-sands and high 
plasticity clays that range from 1-inch to 5.0 feet thick.  These discontinuous layers are found at 
average elevations 15 to -65 feet. 

At an approximate elevation of -8 feet, a fat, high plasticity, soft, organic clay is encountered.  The 
fat clay is very dark brown to grayish brown contains little silt, little sand, and a trace of organic 
matter and is sometimes interbedded with clayey sand.  The average thickness of this layer is 2.5 
feet but is not present in all borings. 
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4 DEFINITIONS 
Definitions not explicitly indicated in the sections below are typical industry standard definitions 
from their respective ASTMs. 

4.1 DEFINITIONS OF BASIC TERMS 

Carbonate – Soil component that reacts with HCl of an indeterminate origin (shell, rock, etc.). 
Fill – Material that has been placed by man, described with all soil characteristics. 
Layer – Rock or soil with a thickness of 6 inches or less. 
Lens – A geologic deposit of variable thickness, which disappears laterally in all directions and 
cannot be correlated to adjacent borings. 
Rock – A naturally occurring substance composed of one or more minerals bound together.  This 
geologic term includes a range of engineering properties:  strength, hardness, permeability, 
weathering, and discontinuity.  These properties are noted or can be inferred from the boring logs 
as blow counts, penetration rate, RQD, hardness, etc. 
Shell – Material composed of predominantly (>75%) coarse-grained sand to gravel-sized whole or 
broken shell. 

4.2 CURRENT LOGGING TERMS 

Definition of terms used on boring logs dated since 2000: 
 
Banded - 0.02' (6 mm) to 0.1' (3.0 cm). 
Boulder-Sized – Particles greater than 12 inches in diameter. 
Cavity - Voids greater than the diameter of the core. 
Coarse Grained - Grain diameter greater than 0.079" (2 mm) for sedimentary rocks or 0.197" (5 
mm) for igneous or metamorphic rocks. 
Coarse Grained Sand-Sized – Less than 10 percent of fine and medium grained sand sizes are 
present. 
Coarse Gravel-Sized – Particles greater than 3/4 of an inch but less than 3 inches in diameter. 
Cobble-Sized – Particles greater than 3 inches but less than 12 inches in diameter. 
Decomposed – Applicable to saprolitic rock; rock is essentially reduced to a soil with a relic rock 
texture; can be molded or crumbled by hand. 
Dipping (Dip) - 20 to 45 degrees.  
Discontinue – Particles were present within the unit above but are no longer present. 
Fine Grained - Grain diameter between 0.004" (0.1 mm) and 0.016" (0.4 mm) for sedimentary 
rocks or 0.039" (1 mm) for igneous or metamorphic rocks. 
Fine Grained Sand-Sized - Less than 10 percent of medium and coarse grained sand sizes are 
present. 
Fine Gravel-Sized – Particles greater than No. 4 sieve but less than 3/4 of an inch in diameter. 
Flat (Dip) - 0 to 20 degrees. 
Fossiliferous – Greater than 40 percent fossils. 
Hard (Hardness) - Difficult to scratch with a knife (cannot be pitted with a geology hammer, but 
can be chipped with moderate blows of the hammer). 
Highly Fractured - Spacing 0.3' (9.1 cm) to 1' (30.5 cm). 
Highly Weathered - Entire section is discolored; alteration is greater than 50%; some areas of 
slightly weathered rock are present; some minerals are leached away; retains only a fraction of its 
original strength (wet strength usually lower than dry strength). 
Intact – Spacing greater than 6' (1.8 m). 
Intensely Fractured - Spacing less than 0.3' (9.1 cm). 
Massive – Over 3' (0.9 m) thick. 
Medium-Bedded - 0.3' (9.1 cm) to 1' (30.5 cm) thick. 
Medium Grained - Grain diameters between 0.016" (0.4 mm) to 0.079" (2 mm) for sedimentary 
rocks or 0.039" (1 mm) to 0.197" (5 mm) for igneous or metamorphic rocks. 
Medium Grained Sand-Sized - Less than 10 percent of fine and coarse grained sand sizes are 
present. 
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Moderately Fractured - Spacing 1' (30.5 cm) to 3' (0.9 m). 
Moderately Hard (Hardness) - Can be scratched easily with a knife, but cannot be scratched by a 
fingernail (can be pitted with moderate blows of a geology hammer). 
Moderately Open (Fracture Aperture) - 0.020" (0.5 mm) to 0.098" (2.5 mm). 
Moderately Weathered - Discoloration is evident; surface is pitted and altered, with alterations 
penetrating well below rock surfaces; 10% to 50% of the rock is altered; strength is noticeably less 
than unweathered rock. 
Non-fossiliferous – No observed fossils. 
Open (Fracture Aperture) - 0.098" (2.5 mm) to 0.394" (10 mm). 
Pitted - Voids 0.039" (1mm) to 0.236" (6mm) in diameter. 
Porous - Voids less than 0.039" (1mm) in diameter. 
Slightly Fractured - Spacing 3' (0.9 m) to 6' (1.8 m). 
Slightly Weathered - Superficial discoloration, alteration and/or discoloration along discontinuities; 
less than 10% of the rock volume is altered; strength is essentially unaffected. 
Soft (Hardness) - Can be scratched with a fingernail (cannot be crumbled between fingers, but can 
be easily pitted with light blows of a geology hammer). 
Solid - Absence of voids. 
Sparsely Fossiliferous – Less than 40 percent fossils. 
Steeply Dipping (Dip) - 45 to 90 degrees. 
Thick-Bedded – 1' (30.5 cm) to 3' (0.9 m) thick. 
Thin-Bedded - 0.1' (3.0 cm) to 0.3' (9.1 cm) thick. 
Thin Parting - Paper thin to 0.002' (0.6 mm). 
Tight (Fracture Aperture) - 0.004" (0.1 mm) to 0.020" (0.5 mm). 
Unweathered - No evidence of any mechanical or chemical alteration. 
Very Fine Grained - Grain diameter less than 0.004" (0.1 mm); individual grains or crystals are too 
small to be seen with the naked eye. 
Very Hard (Hardness) - Cannot be scratched with a knife (chips can be broken off only with heavy 
blows of a geology hammer). 
Very Soft (Hardness) - Can be deformed by hand (has a rock-like character, but can be easily 
broken by hand). 
Very Tight (Fracture Aperture) - less than 0.004" (0.1 mm). 
Very Wide (Fracture Aperture) - 0.394" (10 mm) to 0.984" (25 mm). 
Vuggy - Voids 0.236" (6mm) to the diameter of the core. 

4.3 PREVIOUS LOGGING TERMS 

Definition of terms used on boring logs dated before 2000: 
 
Dense – Equivalent to SPT N-value of 30 to 50. 
Incompetent – Rock that disintegrates while coring; weak. 
Indurated – Rock or soil hardened or consolidated by pressure or cementation.  Very difficult to 
break by hand. 
Poorly-Indurated – See semi-indurated. 
Seam – Rock or soil with average thickness of 2 to 3 inches. 
Semi-Indurated – Rock or soil with a lesser degree of hardening or consolidation by pressure or 
cementation.  Crumbles with little effort by hand. 
 

4.4 TESTING AND PROCEDURE METHODS 

Test/Procedure Method 
Abrasion Resistance of Large-Size Coarse Aggregate, Los Angeles 
Machine ASTM C535 

Abrasion Resistance of Small-Size Coarse Aggregate, Los Angeles 
Machine ASTM C131 

Air Content by the Pressure Method ASTM C231 
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Test/Procedure Method 
Air Content by the Volumetric Method ASTM C173 
Air-Entraining Admixtures for Concrete ASTM C233 
Atterberg Limits, wet preparation method, test method a multipoint ASTM D4318 
Bulk Specific Gravity of Bituminous Mixtures ASTM D2726 
Capping Cylindrical Concrete Specimens ASTM C617 
Carbonate Content ASTM D4373 
Compaction: 4" Mold, Modified Proctor ASTM D1557 
Compaction: 4" Mold, Standard Proctor ASTM D698 
Compaction: 6" Mold, Modified Proctor ASTM D1557 
Compaction: 6" Mold, Standard Proctor ASTM D698 
Compressive Strength of Cast in Place Concrete Cylinders ASTM C873 
Compressive Strength of Cylindrical Concrete Specimens (Set of 4) ASTM C39 
Compressive Strength of Lightweight Concrete ASTM C495 
Consolidation, each load of rebound increment with complete time ASTM D2435 

Density and Water Content of Soil by Nuclear Methods (Minimum 4) ASTM 
D2922/D3017 

Density of Bituminous Concrete in Place by Nuclear Methods 
(Minimum 4) ASTM D2950 

Density of Soil in Place by the Sand-Cone Method ASTM D1556 
Direct Shear ASTM D3080 
Drilled Cores and Sawed Beams of Concrete ASTM C42 
Extraction of Bituminous Paving Mixtures ASTM D2172 
Freezing and Thawing (up to 55 cycles) ASTM D5312 
Grain size sieve Analysis ASTM D422 
Hydrometer Analysis ASTM D422 
Making and Curing Concrete Test Specimens in the Field (Set of 6) ASTM C31 
Making and Curing Concrete Test Specimens in the Lab (Set of 4) ASTM C192 
Marshall Resistance to Plastic Flow (Set of 3) ASTM D1559 
Material Passing No. 200 Sieve ASTM D1140 
Modulus of Elasticity ASTM D3148 
Moisture Content ASTM D2216 

Munsell Color Munsell Soil Color 
Charts 

Organic Content, Test Method C ASTM D2974 
Organic Impurities in Fine Aggregate ASTM C40 
Permeability: Constant Head Permeability ASTM D2434 
Permeability: Falling Head Permeability ASTM D5084 
Petrographic Examination ASTM C295 
Sampling Aggregate (Minimum 4 hours) ASTM D75 
Sampling Freshly Mixed Concrete ASTM C172 
Sedimentation Rate  No ASTM 
Sieve Analysis of Aggregate ASTM C136 
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Test/Procedure Method 
Slump of Hydraulic-Cement Concrete ASTM C143 
Soil Classification (Boring logs) ASTM D 2488 
Specific Gravity and Absorption of Fine Aggregate ASTM C128 
Specific Gravity for Rock ASTM C127 
Specific Gravity for Soil ASTM D854 
SPLITTING TENSILE STRENGTH ASTM D3967 
Splitting Tensile Strength of Concrete Cylinders ASTM C496 
Subsample Preparation ASTM D4220, Group B ASTM D4220, 
Sulfate Soundness ASTM C88 
Total Evaporable Moisture Content ASTM C566 
Triaxial Compression Test for Rock with Strain Gages or LVDTs (per 
confining pressure) ASTM D2664 

Triaxial compression: Consolidated Undrained (CU) Triaxial 
Compression Test R Test with Pore Pressure Measurements (per 
confining pressure) 

ASTM D4767 

Triaxial compression: Unconsolidated Undrained (UU) Triaxial 
Compression Test Q Test with Pore Pressure Measurements (per 
confining pressure) 

ASTM D2850 

Unbonded Caps for Compressive Strength ASTM C1231 
Unconfined Compressive Strength for Rock Greater than 9,000 psi 
with Strain ASTM D2938 

Unconfined Compressive Strength for Rock up to 9,000 psi with 
Strain ASTM D2938 

Unconfined Compressive Strength for Soil ASTM D2166 
Unit Weight and Absorption ASTM C127 
Unit Weight of Aggregate ASTM C29 - 
Visual Percent Shell No ASTM 
Wetting and Drying ASTM D5313 

 

5 GEOMECHANICAL DATA 

5.1 SUMMARY OF FIELD INVESTIGATIONS 

The tables below summarize the field investigations data set available for this project.  

Table 1.  Available Boring Data 

Designation State Plane, FL-East, NAD83 Project Location Available for 
Inspection X Y 

CB-HP-1-R 633291 970751 

S-288 

 
HHD13-S288-CB-1 633396 970584  
HHD13-S288-CB-2 633205 970740  
HHD13-S288-CB-3 633363 970723  
HHD13-S288-CB-4 633157 970780  
HHD13-S288-CB-5 633318 970846  
HHD13-S288-CB-6 633181 970865  
HHD13-S288-CB-7 633384 970861  
HHD13-S288-CB-8 633190 970592  
HHD16-S288-CB-1 633434 970441  
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Designation State Plane, FL-East, NAD83 Project Location Available for
Inspection X Y 

HHD17-S288-CB-1 633434 970722 

S-288 

 
HHD17-S288-CB-1A 633218 970722  
HHD17-S288-CB-2 633323 970829  
HHD17-S288-CB-3 633382 970856  

* Coordinates presented correspond to the project coordinate system and datum

Table 2.  Available Test Pit Data 

Designation State Plane, FL-East, NAD83 Project LocationX Y 
HHD16-S288-TP-1 633242 970649 S-288 HHD16-S288-TP-2 633311 970798 

* Coordinates presented correspond to the project coordinate system and datum

Table 3.  Available Probing Data 

Designation 
State Plane, FL-East, NAD83 Thickness Of 

Project Location X Y Sediment 
(ft.) 

HHD-HP1-1 633377 970657 0.1 

S-288 

HHD-HP1-2 633356 970692 1.9 
HHD-HP1-3 633419 970641 1.0 
HHD-HP1-4 633419 970803 0.0 
HHD-HP1-5 633464 970813 2.0 
HHD-HP1-6 633555 970813 10.1+ 
HHD-HP1-7 633428 970692 13.0 
HHD-HP1-8 633473 970692 2.3 
HHD-HP1-9 633545 970712 7.4+ 
HHD-HP1-10 633455 970651 5.9 
HHD-HP1-11 633518 970581 5.5+ 
HHD-HP1-12 633554 970601 4.4 
HHD-HP1-13 633491 970409 11.5 
HHD-HP1-14 663536 970409 1.3 
HHD-HP1-15 633582 970399 8.5 
HHD-HP1-16 633211 970783 8.9 
HHD-HP1-17 633166 970793 7.9 
HHD-HP1-18 633130 970833 6.6 

* Coordinates presented correspond to the project coordinate system and datum

Slug tests for determination of hydraulic conductivity were obtained from temporary wells installed 
in 2017 at companion borings HHD17-S288-CB-1 (HHD13-S288-CB-2), HHD17-S288-CB-2 
(HHD13-S288-CB-5), and HHD17-S288-CB-3 (HHD13-S288-CB-7). Slug tests were also 
performed in temporary wells installed in 2016 at boring locations HHD13-S288-CB-2 and HHD13-
S288-CB-5.  No borings logs for the 2016 were created for the 2016 slug testing wells.  Three 
rounds of slug testing were performed in each well with each round consisting of a failing and 
rising head measurements.  See Table 4 for test results. 
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Table 4. Slug Testing Hydraulic Conductivity “K” Results (cm/sec) 

Well ID 

Screened 
Elevation 
NAVD88 

(feet) 

Slug 
Inserted 
Test 1 

Slug 
Removed 

Test 1 

Slug 
Inserted 
Test 2 

Slug 
Removed 

Test 2 

Slug 
Inserted 
Test 3 

Slug 
Removed 

Test 3 

HHD13-S288-CB-2 5.0 to 
0.0 5.8E-03 4.6E-03 4.6E-03 5.2E-03 6.0E-03 5.0E-03 

HHD13-S288-CB-5 -10.0 to 
-15.0 7.8E-03 9.5E-03 8.2E-03 1.0E-02 8.9E-03 9.3E-03 

HHD17-S288-CB-1  3.75 to -
1.24 9.6E-03 4.8E-03 5.2E-03 5.2E-03 4.2E-03 3.5E-03 

HHD17-S288-CB-2 -9.76 to 
-4.76 6.6E-03 1.8E-03 8.1E-03 8.3E-02 9.1E-03 8.5E-03 

5.2 SUMMARY OF INDEX TESTING DATA 

The table below summarizes the index testing available for this project. 

Table 5:  Index Testing Available for this Project 

Boring 
Designation 

Sample 
Designation USCS LL PL PI Org 

% 

Visual 
Shell 

% 
wn GS Munsell 

Color 
HHD13-S288-CB-1 4 SP-SM 6 2.5Y 2.5/1 
HHD13-S288-CB-1 10 SM 2.53 2.5Y 6/3 
HHD13-S288-CB-1 14 SM 2.5Y 5/3 
HHD13-S288-CB-1 20 SM 23.8 2.5Y 5/3 
HHD13-S288-CB-1 24 SM 22 22 NP 24.0 2.5Y 5/2 
HHD13-S288-CB-1 31 SP-SM 2.5Y 5/3 
HHD13-S288-CB-1 36 SP-SM 56 5Y 5/2 
HHD13-S288-CB-1 39 SM 17.6 2.5Y 6/2 
HHD13-S288-CB-2 5 SM 61 38 23 13 10YR 2/1 
HHD13-S288-CB-2 15 CH 67 22 45 36 2.5Y 4/2 
HHD13-S288-CB-2 22 CH 59 27 32 2.5Y 5/2 
HHD13-S288-CB-4 8 SC 28 15 13 23.6 2.5Y 6/3 
HHD13-S288-CB-4 U-1 CH 187 47 140 130.1 2.69 10Y 4/1 
HHD13-S288-CB-4 16 CH 82 23 59 4 50.2 2.5 3/1 
HHD13-S288-CB-5 6 SP-SM 2.69 2.5 6/4 
HHD13-S288-CB-5 12 SP-SM 2.5 5/4 
HHD13-S288-CB-5 14 SM 9 2.5 4/1 
HHD13-S288-CB-5 23 SM 2.5Y 8/2 
HHD13-S288-CB-5 29 SP-SM 2.5Y 4/4 
HHD13-S288-CB-5 36 SP-SM 23.1 2.5Y 5/3 
HHD13-S288-CB-5 42 SP 2.5Y 5/2 
HHD13-S288-CB-5 45 SP-SM 5Y 5/2 
HHD13-S288-CB-6 7 SP-SM 36 2.83 2.5Y 4/3 
HHD13-S288-CB-6 13 SM 2.5Y 6/2 
HHD13-S288-CB-6 15 CL 39 24 15 31.4 2.5Y 5/2 
HHD13-S288-CB-6 16 SM 120 53 67 7 72.9 2.5Y 3/1 
HHD13-S288-CB-6 17 SC 49 26 23 6 2.5Y 2.5/1 
HHD13-S288-CB-6 27 SP-SM 5Y 4/2 
HHD13-S288-CB-6 33 SP-SM 2.5Y 5/2 
HHD13-S288-CB-6 38 SP-SM 18.8 5Y 6/2 
HHD13-S288-CB-7 U-1 CH 75 23 52 45.5 2.71 N4 
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Boring 
Designation 

Sample 
Designation USCS LL PL PI Org 

% 

Visual 
Shell 

% 
wn GS Munsell 

Color 
HHD13-S288-CB-8 25 SC 31 18 13 34.2 5Y 4/2 
HHD16-S288-CB-1 3 SP-SM 16.3 2.65 10YR 5/3 
HHD17-S288-CB-1 4 SM 0 0 NP 2.53 2.5Y 3/2 
HHD17-S288-CB-1 13 SM 8 2.67 2.5Y 6/2 
HHD17-S288-CB-2 14 SP 10YR 8/3 
HHD17-S288-CB-2 33 SP-SM 3 2.67 2.5Y 6/1 
HHD17-S288-CB-3 9 SM 19 2.69 2.5Y 7/1 

USCS: Unified Soil Classification System; LL: liquid limit; PL:  plastic limit; PI:  Plastic Index; Org %:  Organic 
Content; CO3%:  Carbonate Content;  wn:  moisture content; Gs:  specific gravity 

* Soil collected and tested from companion boring to HHD13-S265-CB-3 for slug testing.

5.3 BORING LOG NOTES 

All borings were driven using the Standard Penetration Test (SPT) procedure with a 140 pound 
hammer with a 30-inch drop using a 2.0 foot split spoon (1 3/8-inch I.D. and 2-inch O.D.).  Borings 
were advanced in 18-inch intervals, or until refusal was encountered.  Refusal is defined as a total 
of 50 blows of the hammer within any 6-inch increment, a total of 100 blows within any 1-foot 
increment, or no observed advance of the sampler after 10 successive blows of the hammer.    No 
rock core drilling was performed during this investigation. 

Field investigations at Structure 288 were performed in 2013, 2016 and 2017.  Some blow counts 
for the 2016 field investigation were lower than those in the 2013 field investigation in identical 
material at identical depths.  These lower blow counts are attributed to heaving sands within the 
hollow stem augers.  

Test pits were excavated using a CX130C Excavator with a 24 inch wide bucket.  Soil was 
excavated in 3 foot lifts.  The maximum excavation depth was 10 feet below ground surface.  
Instability of the test pit due to ground water forced early termination of some excavations. 

Sediment probes were accomplished using a one-inch hollow aluminum pipe 32’ long with an 
attached 1’ X 1’ X ¼” plate on one end.  The plate end of the probe was lowered to the bottom of 
the channel where the top of sediment is measured from the lake surface.  The one-inch end of 
the probe was then pressed into the sediment to refusal.  The thickness of the sediment is 
obtained by the final pushing. 

5.4 INSPECTION OF RECOVERED MATERIALS 

The material recovered from borings marked with a checkmark in Table 1 is available for 
inspection by prospective offerors at the Corps of Engineers District warehouse listed below: 

Address: 3077 Talleyrand Avenue 
Jacksonville, 32206 Florida 

Hours: 7:00 am to 2:30 pm 

The recovered materials will be available for inspection during normal business hours as noted 
above, except Federal holidays, during the entire bid period.  Prospective offerors shall notify the 
project geologist at 904-232-1147 or the Chief, Geology and Explorations Section at 904-232-
1617 at least seven (7) working days before the visit.   

The following information will be required to schedule the visit:  
(1) Project title;  
(2) Specific borings or entire set which are to be viewed; 
(3) Date, time, and duration of the visit;  
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(4) Name of the person(s) and company to view the borings; and 
(5) Point of contact and phone number regarding the visit.   

Prospective offerors shall record their material examination visit in a record book maintained at the 
inspection site. 

It is strongly suggested that prospective offerors view the samples before submitting their bid. 
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Plate 1.  Vicinity Map 
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Plate 2.  Location of S-288 (HP-1) Field Investigations 
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Plate 3.  Location of S-288 (HP-1) Probe Locations  
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5.5 BORING LOGS 

Applicable boring logs are presented on the following pages. 
 
While the Government’s borings are representative of subsurface conditions at their respective 
locations and vertical reaches, local variations in the characteristics of the subsurface materials of 
this region are to be expected.  Accordingly, prospective offerors shall form their own conclusions 
from the examination of the recovered materials prior to submission of their offer.
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140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
 WOR = Weight of Rods.)>>

28

29

30

31

33

34

35

36

37

38

40

41

60
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

Advanced Boring

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SAND, fine to medium-grained quartz, trace
shell, green-gray (SP)

At El. -0.4 Ft.  occasional thin layers of clay

CLAY, medium plasticity, soft, little sand, dark
gray (CH)

SAND, clean, fine to medium-grained quartz,
gray-tan (SP)

At El. -10.4 Ft.  trace shell

CLAY, soft, low to medium plasticity, little sand,
trace shell, dark olive green (CH)
SAND, fine to medium-grained quartz, trace
shell, gray-green (SP)

SAND (SP-SC)

CLAY (CH)

CLAYEY SAND (SP-SC)

NOTES:

1. USACE Jacksonville is the custodian for
these original files.

2. Soils are field visually classified in
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accordance with the Unified Soils Classification
System.

3. Revised boring log:  Boring log updated to
reflect current project horizontal and vertical
datum, corrected minor omissions/errors, and
revised lithology.
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16.516.5

12.0

9.0

6

8

23

15

11

8

4

11

17

16

1

2

3

4

5

6

7

8

9

10

53

73

67

47

47

53

27

87
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87

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

FILL, sandy, mostly fine-grained sand-sized
quartz, few silt, trace plant debris, trace shell,
moist, 2.5Y 4/2 dark grayish brown

At El. 15.0 Ft., few fine to coarse-grained
sand-sized shell, trace fine to coarse
gravel-sized limestone, 5Y 5/2 olive gray

At El. 13.5 Ft., few fine to coarse gravel-sized
limestone

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, few
organic matter, moist, (Organic), black
(SP-SM)
At El. 11.0 Ft., trace clay, wet, (non organic),
occasional thin layers of sandy clay, 5Y 6/3 pale
olive

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few clay, wet, occasional thin
layers of sandy clay, and nodules, 5Y 6/3 pale
olive  (SM)

At El. 7.5 Ft., occasional thin layers of
sandstone & nodules, N 6/ gray

At El. 6.0 Ft., few fine to coarse-grained
sand-sized shell, weak cementation,
10Y 6/1 greenish gray

At El. 4.5 Ft., trace shell, no cementation,
discontinue thin layers of limestone
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5.   DIRECTION OF BORING
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DIVISION INSTALLATION
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CONTRACTOR FILE NO.

11.   MANUFACTURER'S DESIGNATION OF DRILL

COMPLETED

18.   SIGNATURE AND TITLE OF INSPECTOR

15.   DATE BORING

7.   DEPTH DRILLED INTO ROCK

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.   THICKNESS OF OVERBURDEN

HHD13-S288-CB-1

4.   NAME OF DRILLER

AUTO HAMMERLOCATION COORDINATES

(Continued)
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South Atlantic

N/A
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5
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12

11

4
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5

4
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3
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14
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16

17
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23

24

93

87

80

93

87

87

87

93

87

93

100

100

93

100

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

At El. 1.5 Ft., few shell

At El. 0.0 Ft., little shell

At El. -1.5 Ft., few fine to coarse-grained
sand-sized shell, 5GY 6/1 greenish gray

At El. -3.0 Ft., some silt, trace fine to
coarse-grained sand-sized shell, very fine
grained quartz

At El. -4.5 Ft., few organic matter, trace clay,
trace wood debris, (Organic), black

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
organic matter, wet, descrease silt and organics
with depth, brown  (SP-SM)

At El. -8.5 Ft., moderate cementation

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, trace silt, trace organic
matter, wet, moderate cementation, light brown
(SP)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
shell, wet, very fine grained quartz, silt content
increases with depth, 5Y 6/1 gray  (SP-SM)

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace clay, wet, very fine
grained quartz, silt content varies with depth,
5Y 6/1 gray  (SM)
At El. -16.5 Ft., occasional thin layers of clay

At El. -18.0 Ft., silt and clay vary with depth
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SPT Sampler

SPT Sampler
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

At El. -22.5 Ft., little fine to coarse-grained
sand-sized shell

SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, little fine to
coarse-grained sand-sized shell, few silt, wet,
5Y 6/1 gray  (SP-SM)

At El. -28.5 Ft., few fine to coarse-grained
sand-sized shell

At El. -34.5 Ft., some fine to coarse-grained
sand-sized shell, 5GY 7/1 light greenish gray

SAND, poorly-graded with silt, mostly fine to
coarse-grained sand-sized shell, some fine to
medium-grained sand-sized quartz  (SP-SM)
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-54.0

-39.0

-40.5
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-43.5
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-46.5
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-49.5
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-52.5

-54.0

8

12

14
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13

70.5

5

6

6

5

8

6

10
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14

15

14

10

18

22

28

25

27

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
WOH = Weight of Hammer

35
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SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

At El. -43.5 Ft., little fine to coarse-grained
sand-sized shell, trace phosphate, weak
cementation, occasional thin layers of
sandstone, 5Y 5/1 gray

At El. -46.5 Ft., few fine to coarse-grained
sand-sized shell, discontinue thin layers of
limestone, silt content increases with depth

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

3.  Laboratory Testing Results
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4 4.5/6.0 SP-SM*
10 13.5/15.0 SM*
14 19.5/21.0 SM*
20 28.5/30.0 SM*
24 34.5/36.0 SM
31 45.0/46.5 SP-SM*
36 57.0/58.5 SP-SM*
39 66.0/67.5 SM*

*Lab visual classification based on gradation
curve

4.  Additional Laboratory Testing

   4     Percent Organic
  10     Specific Gravity
  20     Moisture Content
  24     Moisture Content
  24     Atterberg
  36     Percent Visual Shell
  39     Moisture Content
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13.3

8.3
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

FILL, sandy, mostly fine-grained sand-sized
quartz, few silt, trace fine to medium-grained
sand-sized shell, trace fine gravel-sized
limestone, moist, tan

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few organic matter, moist,
(Organic), 5Y 3/2 dark olive gray  (SM)

At El. 11.8 Ft., fines content decrease with
depth

At El. 10.3 Ft., trace fine to coarse-grained
sand-sized shell, trace organic matter, wet, dark
brown

LIMESTONE, sandy, fossiliferous, soft, highly
weathered, fine grained, interbedded with poorly
cemented silty/clayey sand and shell, N 7/ light
gray

SAND, silty, mostly fine-grained sand-sized
quartz, some fine to coarse-grained sand-sized
shell, little silt, wet, occasional limestone
nodules, 5GY 7/1 light greenish gray  (SM)

At El. 4.3 Ft., little fine to coarse-grained
sand-sized shell, silt content decreases with
depth
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CONTRACTOR FILE NO.

11.   MANUFACTURER'S DESIGNATION OF DRILL

COMPLETED

18.   SIGNATURE AND TITLE OF INSPECTOR

15.   DATE BORING

7.   DEPTH DRILLED INTO ROCK

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.   THICKNESS OF OVERBURDEN

HHD13-S288-CB-2

4.   NAME OF DRILLER

AUTO HAMMERLOCATION COORDINATES

(Continued)
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SPT Sampler
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

At El. 2.8 Ft., trace phosphate, very fine grained
quartz

At El. -0.2 Ft., trace shell

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace fine to coarse-grained
sand-sized shell, trace clay, wet, 5GY 7/1 light
greenish gray  (SM)

CLAY, fat, high plasticity, soft, few fine-grained
sand-sized quartz, trace fine to medium-grained
sand-sized shell, moist, 5Y 6/1 gray  (CH)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
organic matter, wet, light brown  (SP-SM)

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, trace silt, trace organic
matter, trace phosphate, wet, weak
cementation, light gray brown  (SP)

At El. -9.2 Ft., 5Y 7/1 light gray

SAND, poorly-graded with silt, few silt, trace
phosphate, trace fine to coarse-grained
sand-sized shell, wet, very fine grained quartz,
5Y 7/1 light gray  (SP-SM)

CLAY, fat, high plasticity, firm, little silt, little
fine-grained sand-sized quartz, moist,
interbedded with clayey sand, 2.5Y 5/2 grayish
brown  (CH)

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace phosphate, trace clay,
trace fine to medium-grained sand-sized shell,

DEPTH
RQD
OR
UD

B
LO

W
S

/
0.

5 
FT

.

REMARKSCLASSIFICATION OF MATERIALS %
REC.

LE
G

E
N

D

ELEV.

B
O

X
 O

R
S

A
M

P
LE

N
-V

A
LU

E

COORDINATE SYSTEM/DATUMPROJECT HORIZONTAL

OF

ELEVATION TOP OF BORING

Boring Designation

Herbert Hoover Dike

17.8 Ft.

State Plane, FLE (U.S. Ft.)

2

Jacksonville District

VERTICAL

SHEETS

SHEET

X = 633,205     Y = 970,740

HHD13-S288-CB-2

5

INSTALLATION

LOCATION COORDINATES

NAD83

DRILLING LOG (Cont. Sheet)

NAVD88

JUN 02
SAJ FORM 1836-A

15

20

25

30

35

Herbert Hoover Dike Structure Rehabilitation
S-288 (Culvert HP-1) Replacement

00 31 32 - 26



-18.2

-19.7

-21.2

-22.7

-24.2

-25.7

-27.2

-28.7

-30.2

-31.7

-33.2

-34.7

-36.2

3

2

3

2

8

20

31

28

25

22

4

5

40.5

51.0

53.0

3

4

1

5

6

17

23

15

14

4

3

2

3

2

2

16

22

40

25

28

14

5

-22.7

-33.2

-35.2

5

5

5

4

24

42

71

53

53

36

9

24

25

26

27

28

29

30

31

32

33

34

35

87

93

87

93

87

87

93

87

93

87

93

93

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

wet, clay and silt varies with depth, gray  (SM)

At El. -21.2 Ft., little fine to coarse-grained
sand-sized shell, discontinue very fine grained
quartz, 5Y 6/1 gray

SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, some fine
to coarse-grained sand-sized shell, few silt,
trace phosphate, wet, 5Y 7/1 light gray
(SP-SM)
At El. -24.2 Ft., little fine to coarse-grained
sand-sized shell

At El. -25.7 Ft., trace fine to coarse-grained
sand-sized shell

At El. -27.2 Ft., 5Y 8/1 white

SAND, silty, mostly fine to coarse-grained
sand-sized shell, little silt, few fine-grained
sand-sized quartz, wet, 10Y 6/2 light grayish
olive  (SM)

SAND, poorly-graded with silt, mostly fine to
coarse-grained sand-sized shell, few
fine-grained sand-sized quartz, few silt, wet,
N 6/ gray  (SP-SM)
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140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
WOH = Weight of Hammer
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   w/ fishtail bit

SPT Sampler
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   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

At El. -39.2 Ft., some fine to coarse-grained
sand-sized shell, some fine to medium-grained
sand-sized quartz

SAND, silty, mostly fine to coarse-grained
sand-sized shell, some fine-grained sand-sized
quartz, little silt, wet, 10Y 6/2 light grayish olive
(SM)

SAND, silty, mostly fine-grained sand-sized
quartz, some silt, little fine to coarse-grained
sand-sized shell, trace clay, 10Y 6/2 light
grayish olive  (SM)

At El. -48.2 Ft., little silt, few fine to
coarse-grained sand-sized shell, discontinue
clay, silt content decreases with depth,
5GY 7/1 light greenish gray

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

3.  Laboratory Testing Results
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ID DEPTH CLASSIFICATION

------------------------------------------------------------
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5 6.0/7.5 SM
15 21.0/22.5 CH
22 31.5/33.0 CH

 not on atterberg limits.

4.  Additional Laboratory Testing

   5     Atterberg
   5     Percent Organic
  15     Moisture Content
  15     Atterberg
  22     Atterberg
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

FILL, sandy, mostly fine-grained sand-sized
quartz, little silt, moist, 2.5Y 4/2 dark grayish
brown

At El. 13.8 Ft., few silt, few fine to
coarse-grained sand-sized shell

At El. 12.3 Ft., 5Y 6/1 gray

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
shell, trace organic matter, wet, 2.5Y 4/2 dark
grayish brown  (SP-SM)

SAND, clayey, mostly fine-grained sand-sized
quartz, little silt, little clay, few fine to
medium-grained sand-sized shell, wet,
moderate cementation, occasional thin layer of
limestone and nodules, 5Y 7/1 light gray  (SC)
LIMESTONE, sandy, fossiliferous, soft, highly
weathered, interbedded with poorly cemented
silty/clayey sand and shell, gray

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few fine to coarse-grained
sand-sized shell, wet, weak cementation,
occasional thin layer of limestone and nodules,
very fine grained quartz, gray  (SM)
At El. 4.8 Ft., trace shell, silt content decreases
with depth

At El. 3.3 Ft., silt content varies with depth,
5GY 8/1 light greenish gray
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5.   DIRECTION OF BORING

DISTURBED
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INCLINED

DIVISION INSTALLATION

VERTICAL

CONTRACTOR FILE NO.

11.   MANUFACTURER'S DESIGNATION OF DRILL

COMPLETED

18.   SIGNATURE AND TITLE OF INSPECTOR

15.   DATE BORING

7.   DEPTH DRILLED INTO ROCK

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.   THICKNESS OF OVERBURDEN
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, trace silt, trace shell, wet,
very fine grained quartz, 5GY 6/1 greenish gray
(SP)

SAND, clayey, mostly fine-grained sand-sized
quartz, little silt, little clay, wet, very fine grained
quartz, 10Y 4/2 grayish olive  (SC)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
shell, wet, 5Y 6/1 gray  (SP-SM)

At El. -5.7 Ft., trace organic matter, discontinue
shell

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, trace silt, trace phosphate,
wet, weak cementation, 5Y 6/1 gray  (SP)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
shell, wet, very fine grained quartz, 5Y 6/2 light
olive gray  (SP-SM)

At El. -12.7 Ft., silt content increases with
depth

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace clay, trace phosphate,
wet, interbedded with thin layers of clay, very
fine grained quartz, 5Y 6/2 light olive gray  (SM)

At El. -17.7 Ft., 0.4 ft layer of fat clay

At El. -19.2 Ft., little silt, few clay, silt content
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

decreases with depth

At El. -20.7 Ft., few fine to coarse-grained
sand-sized shell, trace clay

At El. -23.7 Ft., some fine to coarse-grained
sand-sized shell

SAND, poorly-graded, mostly fine to
medium-grained sand-sized quartz, little fine to
coarse-grained sand-sized shell, few silt, trace
phosphate, wet, 5Y 6/2 light olive gray  (SP)

At El. -29.7 Ft., silt content increases with
depth

SAND, silty, mostly fine-grained sand-sized
quartz, some fine to coarse-grained sand-sized
shell, little silt, wet, 10Y 6/2 light grayish olive
(SM)

At El. -32.7 Ft., silt content decreases with
depth

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, some fine to
coarse-grained sand-sized shell, few silt, trace
phosphate, wet, light gray brown  (SP-SM)

SAND, poorly-graded, mostly fine to
coarse-grained sand-sized shell, little
fine-grained sand-sized quartz, trace silt, wet,
light gray brown  (SP)

DEPTH
RQD
OR
UD

B
LO

W
S

/
0.

5 
FT

.

REMARKSCLASSIFICATION OF MATERIALS %
REC.

LE
G

E
N

D

ELEV.

B
O

X
 O

R
S

A
M

P
LE

N
-V

A
LU

E

COORDINATE SYSTEM/DATUMPROJECT HORIZONTAL

OF

ELEVATION TOP OF BORING

Boring Designation

Herbert Hoover Dike

15.3 Ft.

State Plane, FLE (U.S. Ft.)

3

Jacksonville District

VERTICAL

SHEETS

SHEET

X = 633,363     Y = 970,723

HHD13-S288-CB-3

4

INSTALLATION

LOCATION COORDINATES

NAD83

DRILLING LOG (Cont. Sheet)

NAVD88

JUN 02
SAJ FORM 1836-A

35

40

45

50

55

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 32



-55.2

-40.2

-41.7

-43.2

-44.7

-46.2

-47.7

-49.2

-50.7

-52.2
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-41.2

-45.2

14
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17

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

35
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SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
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SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, some fine to coarse-grained
sand-sized shell  (SP)

SAND, silty, mostly fine-grained sand-sized
quartz, some silt, little fine to coarse-grained
sand-sized shell, wet, 10Y 6/2 light grayish olive
(SM)

At El. -46.7 Ft., little silt, few fine to
medium-grained sand-sized shell, silt content
decreases with depth, 10GY 8/1 light greenish
gray

At El. -52.7 Ft., little fine to coarse-grained
sand-sized shell, silt content increases with
depth, 5GY 6/1 greenish gray

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

FILL, sandy, mostly fine-grained sand-sized
quartz, few silt, few fine to coarse-grained
sand-sized shell, trace fine gravel-sized
limestone, dry, light brown

At El. 16.1 Ft., trace organic matter, moist,
5Y 3/2 dark olive gray

At El. 13.1 Ft., little silt, few clay, trace shell,
discontinue fine gravel-sized limestone

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few organic matter, moist,
(organic), black  (SM)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, wet,
occasional blobs of silty/clayey sand, light
brown  (SP-SM)

SAND, silty, mostly fine-grained sand-sized
quartz, some silt, few fine to coarse-grained
sand-sized shell, trace clay, wet, 5Y 5/2 olive
gray  (SM)

SAND, clayey, mostly fine-grained
sand-sized quartz, little clay, little silt, few
fine to coarse-grained sand-sized shell, wet,
weak cementation, occasional thin layers of
limestone, gray  (SC)
SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few fine to coarse-grained
sand-sized shell, wet, very fine grained
quartz, silt content decreases with depth,
5Y 6/1 gray  (SM)
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BEARING
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1

SHEETS

5.   DIRECTION OF BORING

DISTURBED
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VERTICAL

CONTRACTOR FILE NO.

11.   MANUFACTURER'S DESIGNATION OF DRILL

COMPLETED

18.   SIGNATURE AND TITLE OF INSPECTOR

15.   DATE BORING

7.   DEPTH DRILLED INTO ROCK

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.   THICKNESS OF OVERBURDEN

HHD13-S288-CB-4

4.   NAME OF DRILLER

AUTO HAMMERLOCATION COORDINATES

(Continued)

10.0 Ft.

South Atlantic

N/A

J. Knox

Herbert Hoover Dike

Structure 288 / Culvert HP-1 Replacement

03-02-13

17.6 Ft.

86 %

NAD83

See Remarks
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NAVD88

Failing 1500

40

2

Corps of Engineers - CESAM

70.5 Ft.

Jacksonville District

02-28-13

N/A

Bobby Norris,  Geologist
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80

80

93
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87
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80
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
shell, trace phosphate, wet, weak
cementation, light gray  (SP-SM)

At El. -1.9 Ft., discontinue shell, silt content
increaeses with depth

CLAY, fat, high plasticity, soft, little
fine-grained sand-sized quartz, little silt,
trace organic matter, moist, (Organic),
5Y 3/1 very dark gray  (CH)

At El. -4.9 Ft., few wood debris, sand and silt
contnent increase with depth

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
phosphate, trace organic matter, wet,
moderate cementation, silt and organics
decrease with depth, brown  (SP-SM)

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, trace silt, wet, moderate
cementation, iron staining, 5Y 6/1 gray  (SP)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
fine to coarse-grained sand-sized shell, wet,
very fine grained quartz, silt content
increases with depth, gray  (SP-SM)

At El. -13.4 Ft., trace clay

At El. -15.4 Ft., discontinue clay, silt content
decreases with depth
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-18.4

-19.9

-21.4
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-24.4
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-27.4
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-30.4

-31.9

-33.4
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-36.4
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16
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36.0

40.5
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1

5
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8
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2

4
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2

2
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12

17

30

27

31

11

5

-18.4

-22.9

-33.4
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4

13

26

33

63

45

56

23

8

24
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26
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31

32

33

34

35

100

93

100

100

93

87

87

87

93

93
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace clay, trace fine to
medium-grained sand-sized shell, wet, very
fine grained quartz, silt varies with depth,
gray  (SM)

At El. -21.4 Ft., few fine to coarse-grained
sand-sized shell, discontinue clay

SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, few fine
to coarse-grained sand-sized shell, few silt,
wet, gray  (SP-SM)

At El. -25.9 Ft., mostly fine-grained
sand-sized quartz, trace fine to
coarse-grained sand-sized shell

At El. -27.4 Ft., mostly fine to
medium-grained sand-sized quartz

At El. -28.4 Ft., moderate cementation,
occasional thin layers of organic and slightly
silty sand

SAND, poorly-graded with silt, mostly sand
to gravel-sized shell, little fine to
medium-grained sand-sized quartz,
5Y 6/1 gray  (SP-SM)

At El. -36.4 Ft., mostly fine to coarse-grained
sand-sized shell
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-52.9

-37.9

-39.4

-40.9

-42.4

-43.9

-45.4

-46.9

-48.4

-49.9

-51.4

-52.9

10

7

4

11

8

70.5

56.0

62.5

66.0

11

5

4

8

3

8

10

6

6

11

13

-38.4

-44.9

-48.4

13

20

13

10

22

21

140# hammer w/30" drop used with
2.0' split spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
WOH = Weight of Hammer

35

36

37

38

39

40

93

87

93

93

87

87

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, little fine
to coarse-grained sand-sized shell, trace
phosphate  (SP-SM)

At El. -41.9 Ft., some fine to coarse-grained
sand-sized shell, some fine-grained
sand-sized quartz, gray

SAND, silty, mostly fine-grained sand-sized
quartz, little fine to coarse-grained
sand-sized shell, little silt, wet,
10GY 7/1 light greenish gray  (SM)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few fine to
coarse-grained sand-sized shell, few silt,
wet, silt content decrease with depth, gray
(SP-SM)

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils
Classification System.

3.  Companion boring drilled to collect 3-inch
undisturbed sample in Feb-2015.  1.95 foot
recovery, 400 psi at 5 seconds for push.

4.  Laboratory Testing Results
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SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
8 10.5/12.0 SC

U-1 /70.5 CH
16 22.5/24.0 CH

 not on atterberg limits.

5.  Additional Laboratory Testing

   8     Moisture Content
   8     Atterberg
  U-1    Moisture Content
  U-1    Specific Gravity
  U-1    Atterberg
  16     Moisture Content
  16     Atterberg
  16     Percent Organic
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35.2

33.7

32.2

30.7

29.2

27.7

26.2

24.7

23.2

21.7

20.2

25

9

4

5

2

4

5

7

6

5

0.00.0

48

7

5

4

3

1

3

6

4

4

27

9

5

5

1

6

6

8

7

4

35.235.2

52

18

9

10

3

10

11

15

13

9

1

2

3

4

5

6

7

8

9

10

53

87

93

100

87

100

100

93

87

100

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

FILL, sandy, mostly fine-grained sand-sized
quartz, few silt, few fine to coarse-grained
sand-sized shell, trace fine to coarse
gravel-sized limestone, dry, 5Y 6/2 light olive
gray

At El. 32.2 Ft., trace shell

At El. 27.7 Ft., 5Y 7/1 light gray

At El. 26.2 Ft., discontinue fine to coarse
gravel-sized limestone, moist, silt content varies
with depth
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STARTED

3.   DRILLING AGENCY

13.   TOTAL NUMBER CORE BOXES

Boring Designation

17.   TOTAL RECOVERY FOR BORING

10.   COORDINATE SYSTEM/DATUM

MANUAL HAMMER

DRILLING LOG

VERTICAL

OF

HHD13-S288-CB-5

6

UNDISTURBED (UD)

16.   ELEVATION TOP OF BORING

BEARING

8.   TOTAL DEPTH OF BORING

1

SHEETS

5.   DIRECTION OF BORING

DISTURBED

DEG. FROM
VERTICAL

SHEET

INCLINED

DIVISION INSTALLATION

VERTICAL

CONTRACTOR FILE NO.

11.   MANUFACTURER'S DESIGNATION OF DRILL

COMPLETED

18.   SIGNATURE AND TITLE OF INSPECTOR

15.   DATE BORING

7.   DEPTH DRILLED INTO ROCK

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.   THICKNESS OF OVERBURDEN

HHD13-S288-CB-5

4.   NAME OF DRILLER

AUTO HAMMERLOCATION COORDINATES

(Continued)

12.6 Ft.

South Atlantic

N/A

J. Knox

Herbert Hoover Dike

Structure 288 / Culvert HP-1 Replacement

03-30-13

35.2 Ft.

84 %

NAD83

See Remarks

State Plane, FLE (U.S. Ft.)

X = 633,318     Y = 970,846

NAVD88

Failing 1500

45

2

Corps of Engineers - CESAM

91.5 Ft.

Jacksonville District

03-28-13

N/A

Bobby Norris,  Geologist
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16

15

10

15.7

12.7

11.2

9.7

6.7

12

17

19
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11

19

9

27

25

24

31

30

19

11

12

13

14

15

16
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18

19

20

21

22

23

24

100

100

93

87

100

93

73

73

67

73

80

87

80

73

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few organic matter, trace wood
debris, moist, (organic), black  (SM)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
organic matter, wet, light brown  (SP-SM)

SAND, clayey, mostly fine-grained sand-sized
quartz, little clay, few fine to coarse-grained
sand-sized shell, few silt, wet, 5Y 4/2 olive gray
(SC)

LIMESTONE, sandy, fossiliferous, moderately
hard, highly weathered, tan

At El. 8.2 Ft., interbedded with poorly cemented
silty/clayey sand and shell, gray

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few fine to coarse-grained
sand-sized shell, wet, occasional thin layers of
limestone and nodules, 5Y 7/1 light gray  (SM)

At El. 3.7 Ft., trace phosphate, discontinue
limestone and nodules, 10GY 7/1 light greenish
gray

At El. 2.2 Ft., little fine to coarse-grained
sand-sized shell

At El. 0.7 Ft., few fine to coarse-grained
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

Advanced Boring

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring

SPT Sampler

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

Advanced Boring
   w/ fishtail bit

SPT Sampler

sand-sized shell, very fine grained quartz

At El. -0.8 Ft., silt content increases with depth,
5GY 6/1 greenish gray

SAND, clayey, mostly fine-grained sand-sized
quartz, some clay, trace fine to coarse-grained
sand-sized shell, wet, 5Y 4/1 dark gray  (SC)

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, trace silt, trace phosphate,
wet, 10Y 8/1 light greenish gray  (SP)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
organic matter, wet, dark gray brown  (SP-SM)

At El. -6.8 Ft., trace phosphate, discontinue
organic matter, weak cementation, iron
staining, silt content varies with depth, light
brown

At El. -11.3 Ft., few fine to coarse-grained
sand-sized shell, trace organic matter,
5Y 6/1 gray

At El. -12.8 Ft., trace shell, discontinue organic
matter, very fine grained quartz

At El. -15.8 Ft., silt content increases with
depth, 10Y 6/1 greenish gray

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace shell, trace phosphate,
wet, very fine grained quartz, 10Y 6/1 greenish
gray  (SM)
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SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, few fine
to medium-grained sand-sized shell, trace
phosphate, wet, gray  (SP-SM)

At El. -29.8 Ft., silt content increases with
depth

At El. -32.8 Ft., silt content decreases with
depth, 10Y 5/1 greenish gray

At El. -33.8 Ft., mostly fine to medium-grained
sand-sized quartz, some fine to coarse-grained
sand-sized shell

SAND, poorly-graded, mostly fine to
medium-grained sand-sized quartz, some fine
to coarse-grained sand-sized shell, trace
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   w/ fishtail bit
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phosphate, wet, 5Y 8/1 white  (SP)
At El. -39.8 Ft., few fine to coarse-grained
sand-sized shell

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, little fine to coarse-grained
sand-sized shell, trace clay, wet, gray  (SM)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, few fine
to coarse-grained sand-sized shell, trace
phosphate, wet, gray  (SP-SM)

At El. -52.8 Ft., little fine to coarse-grained
sand-sized shell, 5GY 4/1 dark greenish gray

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

3.  Laboratory Testing Results

DEPTH
RQD
OR
UD

B
LO

W
S

/
0.

5 
FT

.

REMARKSCLASSIFICATION OF MATERIALS %
REC.

LE
G

E
N

D

ELEV.

B
O

X
 O

R
S

A
M

P
LE

N
-V

A
LU

E

COORDINATE SYSTEM/DATUMPROJECT HORIZONTAL

OF

ELEVATION TOP OF BORING

Boring Designation

Herbert Hoover Dike

35.2 Ft.

State Plane, FLE (U.S. Ft.)

5

Jacksonville District

VERTICAL

SHEETS

SHEET

X = 633,318     Y = 970,846

HHD13-S288-CB-5

6

INSTALLATION

LOCATION COORDINATES

NAD83

DRILLING LOG (Cont. Sheet)

NAVD88

JUN 02
SAJ FORM 1836-A

75

80

85

90

95

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 43



SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
6 7.5/9.0 SP-SM*
12 16.5/18.0 SP-SM*
14 19.5/21.0 SM*
23 33.0/34.5 SM*
29 42.0/43.4 SP-SM*
36 57.0/58.5 SP-SM*
42 75.0/76.5 SP*
45 90.0/91.5 SP-SM*

*Lab visual classification based on gradation
curve

4.  Additional Laboratory Testing

   6     Specific Gravity
  14     Percent Organic
  36     Moisture Content
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

FILL, sandy, mostly fine-grained sand-sized
quartz, little silt, few fine to medium-grained
sand-sized shell, few fine to coarse gravel-sized
limestone, dry, 5Y 4/2 olive gray

At El. 15.9 Ft., few silt, trace organic matter,
trace fine to coarse-grained sand-sized shell,
trace fine to coarse gravel-sized limestone

SAND, silty, mostly fine-grained sand-sized
quartz, some silt, few organic matter, moist,
(Organic), 5Y 3/1 very dark gray  (SM)

At El. 12.9 Ft., little silt, trace organic matter,
trace organic matter, moist, (Non-Organic),
gray brown

SAND, clayey, mostly fine-grained sand-sized
quartz, little silt, few clay, wet, occasional thin
layers of very sandy clay, 5Y 5/2 olive gray
(SC)

SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, some fine
to coarse-grained sand-sized shell, few silt, wet,
light brown  (SP-SM)

LIMESTONE, fossiliferous, soft, highly
weathered, interbedded with thin layers of
weakly cemented sand and shell, gray

SAND, silty, mostly fine-grained sand-sized
quartz, some fine to coarse-grained sand-sized
shell, little silt, wet, moderate cementation,
occasional thin layers of limestone and nodules,
silt content decreases with depth, 5GY 8/1 light
greenish gray  (SM)
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16.   ELEVATION TOP OF BORING

BEARING
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1

SHEETS

5.   DIRECTION OF BORING

DISTURBED

DEG. FROM
VERTICAL

SHEET

INCLINED

DIVISION INSTALLATION

VERTICAL

CONTRACTOR FILE NO.

11.   MANUFACTURER'S DESIGNATION OF DRILL

COMPLETED

18.   SIGNATURE AND TITLE OF INSPECTOR

15.   DATE BORING

7.   DEPTH DRILLED INTO ROCK

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.   THICKNESS OF OVERBURDEN

HHD13-S288-CB-6

4.   NAME OF DRILLER

AUTO HAMMERLOCATION COORDINATES

(Continued)

12.1 Ft.

South Atlantic

N/A

J. Knox

Herbert Hoover Dike

Structure 288 / Culvert HP-1 Replacement

03-07-13

18.9 Ft.

82 %

NAD83

See Remarks

State Plane, FLE (U.S. Ft.)

X = 633,181     Y = 970,865

NAVD88
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40
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Corps of Engineers - CESAM

70.5 Ft.

Jacksonville District
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N/A

Bobby Norris,  Geologist
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SPT Sampler
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SPT Sampler

SPT Sampler

At El. 3.9 Ft., trace fine to coarse-grained
sand-sized shell, trace phosphate, weak
cementation

CLAY, lean, low plasticity, soft, some
fine-grained sand-sized quartz, little silt, trace
shell, moist, 5Y 3/2 dark olive gray  (CL)

SAND, silty, mostly fine-grained sand-sized
quartz, some silt, few organic matter, trace clay,
wet, very fine grained quartz, 5GY 6/1 greenish
gray  (SM)

SAND, clayey, mostly fine-grained sand-sized
quartz, little clay, little silt, few organic matter,
wet, (Organic), 5Y 3/2 dark olive gray  (SC)

SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, few silt,
wet, tan  (SP-SM)

SAND, poorly-graded, mostly fine to
medium-grained sand-sized quartz, trace silt,
wet, weak cementation, 10Y 8/1 light greenish
gray  (SP)
At El. -9.1 Ft., silt content increases with depth

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
fine to coarse-grained sand-sized shell, wet,
very fine grained quartz, silt content increases
with depth, 5Y 6/1 gray  (SP-SM)
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SPT Sampler
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SPT Sampler

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace clay, wet, very fine
grained quartz, silt content varies with depth,
occasional thin layers of clay, 5Y 6/1 gray  (SM)
At El. -17.1 Ft., trace fine to coarse-grained
sand-sized shell

SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, few fine to
coarse-grained sand-sized shell, few silt, trace
phosphate, wet, light gray  (SP-SM)
At El. -21.1 Ft., silt content decreases with
depth

At El. -24.6 Ft., little fine to coarse-grained
sand-sized shell

SAND, poorly-graded with silt, mostly fine to
coarse-grained sand-sized shell, trace fine to
medium-grained sand-sized quartz,
5GY 6/1 greenish gray  (SP-SM)

SAND, poorly-graded, mostly fine to
coarse-grained sand-sized shell, trace
fine-grained sand-sized quartz, trace silt, wet,
5GY 8/1 light greenish gray  (SP)
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11
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26

20

140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
WOH = Weight of Hammer

35

36

37

38

39

40

73

87

93

100

93

87

SPT Sampler

Advanced Boring
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SPT Sampler

Advanced Boring
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SAND, poorly-graded, mostly fine to
medium-grained sand-sized quartz, some fine
to coarse-grained sand-sized shell, N 7/ light
gray  (SP)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, some fine to
coarse-grained sand-sized shell, few silt, wet,
light gray  (SP-SM)

At El. -47.1 Ft., trace phosphate, trace fine to
coarse-grained sand-sized shell

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

3.  Laboratory Testing Results
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7 9.0/10.5 SP-SM*
13 18.0/19.5 SM*
15 21.0/22.5 CL
16 22.5/24.0 SM
17 24.0/25.5 SC
27 39.0/40.5 SP-SM*
33 48.0/49.5 SP-SM*
38 63.0/64.5 SP-SM*

*Lab visual classification based on gradation
curve

4.  Additional Laboratory Testing

   7     Specific Gravity
   7     Percent Visual Shell
  15     Moisture Content
  15     Atterberg
  16     Moisture Content
  16     Atterberg
  16     Percent Organic
  17     Atterberg
  17     Percent Organic
  38     Moisture Content
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SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

FILL, sandy, mostly fine-grained sand-sized
quartz, few fine to coarse-grained sand-sized
shell, few silt, dry, 5Y 6/1 gray

At El. 14.4 Ft., moist

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, trace silt, wet, 5Y 6/2 light
olive gray  (SP)

SAND, silty, mostly fine-grained sand-sized
quartz, little fine to coarse-grained
sand-sized shell, little silt, trace clay, wet,
10Y 5/1 greenish gray  (SM)

At El. 8.0 Ft., few clay, weak cementation,
occasional thin layers of limestone and
nodules

At El. 6.7 Ft., 10GY 7/1 light greenish gray

At El. 5.4 Ft., occasional nodule, silt content
decreases with depth, light gray
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At El. 0.9 Ft., very fine grained quartz,
5GY 7/1 light greenish gray

At El. -2.1 Ft., trace fine to coarse-grained
sand-sized shell, 5GY 6/1 greenish gray

CLAY, fat, high plasticity, soft, some silt,
trace organic matter, moist, (Organic),
5Y 3/2 dark olive gray  (CH)

SAND, poorly-graded, mostly fine to
medium-grained sand-sized quartz, trace silt,
trace phosphate, wet, moderate
cementation, iron staining, 5Y 6/1 gray  (SP)

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace fine to coarse-grained
sand-sized shell, trace clay, wet, very fine
grained quartz, 5Y 5/1 gray  (SM)
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At El. -24.1 Ft., few fine to coarse-grained
sand-sized shell

At El. -26.1 Ft., some sand to gravel-sized
shell, 5Y 6/1 gray

SAND, poorly-graded with silt, mostly fine to
coarse-grained sand-sized shell, little
fine-grained sand-sized quartz, dark gray
(SP-SM)
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silt, trace phosphate, wet, dark gray  (SP)

SAND, silty, mostly fine to medium-grained
sand-sized quartz, little fine to
coarse-grained sand-sized shell, little silt,
wet, silt content varies with depth,
5GY 6/1 greenish gray  (SM)

SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, little fine
to coarse-grained sand-sized shell, few silt,
wet, 10GY 7/1 light greenish gray  (SP-SM)

At El. -54.1 Ft., few fine to coarse-grained
sand-sized shell, trace clay,
5GY 6/1 greenish gray
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2.0' split spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
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SAND, clayey, mostly fine to coarse-grained
sand-sized shell, little fine to
medium-grained sand-sized quartz, few silt,
few clay, wet, 5GY 6/1 greenish gray  (SC)

SAND, clayey, mostly fine-grained
sand-sized quartz, little clay, little silt, few
medium to coarse-grained sand-sized shell,
10Y 6/2 light grayish olive  (SC)

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils
Classification System.

3.  Companion boring drilled to collect 3-inch
undisturbed sample in Feb-2015.  2.0 foot
recovery, 300 psi at 7 seconds for push.

4.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
U-1 /81.5 CH

 not on atterberg limits.

5.  Additional Laboratory Testing
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FILL, sandy, mostly fine-grained sand-sized
quartz, little silt, few organic matter, trace fine
to coarse-grained sand-sized shell, dry, black

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, little sand to gravel-sized shell,
few organic matter, moist, (Organic), black
(SM)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, wet,
light brown  (SP-SM)

LIMESTONE, sandy, fossiliferous, moderately
hard, highly weathered, interbedded with layers
of poorly cemented silty clayey sand and shell,
5Y 6/2 light olive gray

At El. 8.4 Ft., moderately weathered, gray

SAND, silty, mostly fine-grained sand-sized
quartz, little fine to coarse-grained sand-sized
shell, little silt, wet, weak cementation,
occasional thin layer of  limestone and nodules,
5Y 6/1 gray  (SM)
At El. 4.9 Ft., no cementation, discontinue
limestone layers, silt content varies with depth,
light gray

At El. 1.9 Ft., some sand to gravel-sized shell,
10Y 7/1 light greenish gray

DEPTH
RQD
OR
UD

B
LO

W
S

/
0.

5 
FT

.

REMARKSCLASSIFICATION OF MATERIALS %
REC.

LE
G

E
N

D

ELEV.

B
O

X
 O

R
S

A
M

P
LE

N
-V

A
LU

E

14.   ELEVATION GROUND WATER

HORIZONTAL

1.   PROJECT

2.   BORING DESIGNATION

STARTED

3.   DRILLING AGENCY

13.   TOTAL NUMBER CORE BOXES

Boring Designation

17.   TOTAL RECOVERY FOR BORING

10.   COORDINATE SYSTEM/DATUM

MANUAL HAMMER

DRILLING LOG

VERTICAL

OF

HHD13-S288-CB-8

5

UNDISTURBED (UD)

16.   ELEVATION TOP OF BORING

BEARING

8.   TOTAL DEPTH OF BORING

1

SHEETS

5.   DIRECTION OF BORING

DISTURBED

DEG. FROM
VERTICAL

SHEET

INCLINED

DIVISION INSTALLATION

VERTICAL

CONTRACTOR FILE NO.

11.   MANUFACTURER'S DESIGNATION OF DRILL

COMPLETED

18.   SIGNATURE AND TITLE OF INSPECTOR

15.   DATE BORING

7.   DEPTH DRILLED INTO ROCK

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.   THICKNESS OF OVERBURDEN

HHD13-S288-CB-8

4.   NAME OF DRILLER

AUTO HAMMERLOCATION COORDINATES

(Continued)

11.1 Ft.

South Atlantic

N/A

R. Brown

Herbert Hoover Dike

Structure 288 / Culvert HP-1 Replacement

10-24-13

15.4 Ft.

78 %

NAD83

See Remarks

State Plane, FLE (U.S. Ft.)

X = 633,190     Y = 970,592

NAVD88

Failing 1500

26

1

Corps of Engineers - CESAM

81.5 Ft.

Jacksonville District

10-23-13

N/A

Bobby Norris,  Geologist

0

JUN 02
SAJ FORM 1836

0

5

10

15

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 55



-1.1

-2.6

-4.1

-5.6

-9.6

-11.1

-14.6

-16.1

-19.6

6

4

1

1

15

5

19.8

23.5

30.0

35.0

5

6

3

1

8

2

10

4

1

1

18

5

-4.4

-8.1

-14.6

-19.6

16

8

2

2

33

10

11

12

13

14

15

16

73

80

87

93

73

93

SPT Sampler

SPT Sampler

SPT Sampler

SPT Sampler

Advanced Boring

SPT Sampler

Advanced Boring

SPT Sampler

Advanced Boring

At El. -1.8 Ft., few fine to coarse-grained
sand-sized shell, 5GY 7/1 light greenish gray

At El. -2.6 Ft., some silt, few clay, trace fine to
medium-grained sand-sized shell, very fine
grained quartz, 10Y 6/2 light grayish olive

CLAY, fat, high plasticity, firm, few silt, trace
fine-grained sand-sized quartz, trace organic
matter, moist, (Organic), 5Y 3/2 dark olive gray
(CH)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few silt, trace
organic matter, wet, brown  (SP-SM)

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace fine to coarse-grained
sand-sized shell, wet, very fine grained quartz,
silt content varies with depth, 5Y 6/1 gray  (SM)

At El. -18.6 Ft., trace clay, trace fine to
coarse-grained sand-sized shell
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SAND, poorly-graded with silt, mostly fine to
medium-grained sand-sized quartz, few silt,
trace fine to medium-grained sand-sized shell,
trace phosphate, wet, 10Y 7/1 light greenish
gray  (SP-SM)

At El. -28.6 Ft., little fine to coarse-grained
sand-sized shell

SAND, poorly-graded with silt, mostly fine to
coarse-grained sand-sized shell, little
fine-grained sand-sized quartz,
5GY 6/1 greenish gray  (SP-SM)
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SAND, silty, mostly fine-grained sand-sized
quartz, little silt, little fine to coarse-grained
sand-sized shell, trace phosphate, wet, silt
content varies with depth, 10GY 7/1 light
greenish gray  (SM)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, few fine to
coarse-grained sand-sized shell, trace silt, trace
phosphate, wet, 10GY 7/1 light greenish gray
(SP-SM)

At El. -53.6 Ft., little fine to coarse-grained
sand-sized shell

SAND, clayey, mostly fine-grained sand-sized
quartz, little silt, little clay, few fine to
coarse-grained sand-sized shell, wet,
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140# hammer w/30" drop used with 2.0' split
spoon (1-3/8" I.D. x 2" O.D.).
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10Y 4/2 grayish olive  (SC)

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils Classification
System.

3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
25 75.0/76.5 SC

 not on atterberg limits.

4.  Additional Laboratory Testing

  25     Moisture Content
  25     Atterberg
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SPT Sampler

FILL, sandy, mostly fine-grained sand-sized
quartz, few silt, trace shell up to 3/8", strong
reaction with HCl, dry, 2.5Y 6/3 light
yellowish brown
At El. 15.7 Ft., trace clay, moist,
2.5Y 5/4 light olive brown

At El. 13.7 Ft., few coarse-grained
sand-sized shell, 10YR 5/3 brown
At El. 13.5 Ft., discontinue clay, 0.1'
sandstone gravel

SAND, clayey, mostly fine-grained
sand-sized quartz, little clay, little silt, trace
fine to medium-grained sand-sized shell up
to 1/8", wet, occasional thin layers of
sandstone and sandstone nodules,
2.5Y 5/2 grayish brown  (SC)
LIMESTONE, fossiliferous, moderately hard,
highly weathered, very fine grained,
interbedded with poorly cemented
silty/clayey sand, 2.5Y 5/1 gray

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few medium-grained
sand-sized shell, interbedded with poorly
cemented silty/clayey sand and shell,
N 7/ light gray  (SM)
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SAND, clayey, high plasticity, mostly
fine-grained sand-sized quartz, some clay,
no reaction with HCl, wet, 5Y 4/1 dark gray
(SC)

CLAY, fat, high plasticity, some fine-grained
sand-sized quartz, trace organic matter, no
reaction with HCl, wet, hydrocarbon odor,
N 3/ very dark gray  (CH)

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few medium to
coarse-grained sand-sized shell up to 1/2',
strong reaction with HCl, wet,
10GY 5/1 greenish gray  (SM)
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At El. -19.3 Ft., little fine to medium-grained
sand-sized shell, wet, 10YR 6/1 gray

SAND, poorly-graded, mostly fine to
medium-grained sand-sized quartz, trace silt,
trace shell up to 1/8", strong reaction with
HCl, wet, 5Y 7/1 light gray  (SP)

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, trace shell up to 1/4", trace
phosphate, strong reaction with HCl, wet,
interbedded with thin layers of clay  (SM)
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140# hammer w/30" drop used with
2.0' split spoon (1-3/8" I.D. x 2" O.D.).

Abbreviations:
   WOR = Weight of Rods.
WOH = Weight of Hammer
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NOTES:

1. USACE Jacksonville is the custodian for
these original files.

2. Soils are field visually classified in
accordance with the Unified Soils
Classification System.
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3.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
3 3.0/72.0 SP-SM*
6 6.0/72.0 SM
16 19.5/72.0 SM*
20 22.5/72.0 CH
26 30.0/72.0 SM*
30 36.0/72.0 SM*
36 45.0/72.0 SP*

*Lab visual classification based on gradation
curve

SAMPLE LABORATORY
DEPTH SOIL TESTING RESULT UNIT

---------------------------------------------------------
4.5 Specific Gravity 2.65
4.5 Water Content 16 %
4.5 Unit Weight / pcf
7.5 Atterberg (PI) 0
7.5 Specific Gravity 2.43
7.5 Water Content 13 %
7.5 Unit Weight / pcf
21.0 Water Content 28 %
21.0 Unit Weight / pcf
24.0 Atterberg (PI) 44
24.0 Specific Gravity 2.58
24.0 Water Content 54 %
24.0 Unit Weight / pcf
31.5 Water Content 28 %
31.5 Unit Weight / pcf
37.5 Water Content 28 %
37.5 Unit Weight / pcf
46.5 Specific Gravity 2.67
46.5 Water Content 595 %
46.5 Unit Weight / pcf
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21.0

30.0

24.0

21.09.0

0.0

3.5

0.030.030.0

26.5
1

2

Test Pit

Test Pit

FILL, mostly fine-grained sand-sized quartz,
trace cobble-sized siltstone, trace shell up to
3", dry, 10YR 5/3 brown

At El. 28.0 Ft., 10YR 7/2 light gray

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few organic matter, moist,
10YR 5/3 brown  (SM)

At El. 24.0 Ft., trace clay, Clay nodules up to
8 inches in length (10YR 2/1)

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils
Classification System.
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15.   DATE BORING

7.   DEPTH DRILLED INTO ROCK

12.   TOTAL SAMPLES

9.   SIZE AND TYPE OF BIT

6.   THICKNESS OF OVERBURDEN
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4.   NAME OF DRILLER
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Not Encountered

South Atlantic

N/A

Ed Ratliff

HHD Culvert Realignments

Structure-288 / Culvert HP-1 Replacement

05-18-16
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NAD83

See Remarks
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0

JUN 02
SAJ FORM 1836

0

5

10

15

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 65



25.0

35.0

25.010.0

0.00.035.035.0

1

Test Pit

FILL, mostly fine-grained sand-sized quartz,
trace sandstone up to 1', trace shell up to 4",
dry, 10YR 5/2 grayish brown

NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils
Classification System.

3.  Bucket Sample: 0.5' - 10.0'
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FILL, mostly fine-grained sand-sized quartz,
little silt, dry, gray

At El. 17.3 Ft., trace fine-grained sand-sized
shell, tan

At El. 15.8 Ft., some fine-grained sand-sized
shell, some clay

At El. 14.5 Ft., some fine-grained sand-sized
shell, moist

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few clay, wet, dark grayish
brown  (SM)

At El. 12.0 Ft., gray

CLAY, lean, low plasticity, soft, mostly clay,
trace fine gravel-sized limestone, wet, gray
(CL)
LIMESTONE, sandy, fossiliferous, soft,
highly weathered, fine grained, mostly quartz
grains, interbedded with poorly cemented
silty/clayey sand and shell, gray

SAND, silty, mostly medium to
coarse-grained sand-sized quartz, some fine
to coarse gravel-sized shell, wet, gray  (SM)

At El. 4.8 Ft., mostly fine-grained sand-sized
quartz, some silt, trace clay, silt decreases
with depth
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16. ELEVATION TOP OF BORING
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8. TOTAL DEPTH OF BORING
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5. DIRECTION OF BORING

DISTURBED
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SHEET

12. TOTAL SAMPLES

9. SIZE AND TYPE OF BIT

6. THICKNESS OF OVERBURDEN

HHD17-S288-CB-1

4. NAME OF DRILLER

AUTO HAMMERLOCATION COORDINATES
NAD83

See Remarks

X = 633,218     Y = 970,722

NAVD88

CME-75 (land-based)

17

1

9.4 Ft.

N/A

Corps of Engineers - CESAM

25.5 Ft.

Jacksonville District

05-20-17

South Atlantic

N/A

John Lamar

HHD Culvert Realignments 
Structure 288 / Culvert HP-1 Replacement

05-20-17

18.3 Ft.

96 %

Rhonda Capes,  Geologist
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At El. 0.8 Ft., discontinue clay

At El. -0.2 Ft., trace fine to coarse-grained
sand-sized shell

At El. -1.2 Ft., discontinue fine to
coarse-grained sand-sized shell

CLAY, fat, medium plasticity, soft, mostly
clay, little fine-grained sand-sized quartz,
little silt, wet, dk. gray  (CH)

At El. -5.2 Ft., trace fine-grained sand-sized
quartz, wet
SAND, silty, mostly fine-grained sand-sized
quartz, some silt, trace phosphate, trace
clay, wet, dk. gray  (SM)

NOTES:

1. USACE Jacksonville is the custodian for
these original files.

2. Soils are field visually classified in
accordance with the Unified Soils
Classification System.

3. Borehole grouted with 4 bags of Portland
cement.

4. Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
4 4.5/6.0 SM
13 18.0/19.5 SM*

*Lab visual classification based on gradation
curve

SAMPLE LABORATORY
DEPTH SOIL TESTING RESULT UNIT

---------------------------------------------------------
4.0 Atterberg (PI) 0
4.0 Specific Gravity 2.53
18.0 Specific Gravity 2.67

140# hammer w/30" drop used with
2.0' split spoon (1-3/8" I.D. x 2" O.D.).
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18.3

Advanced Boring
 w/ auger

FILL, mostly fine-grained sand-sized quartz,
little silt, dry, gray

At El. 17.3 Ft., trace fine-grained sand-sized
shell, tan

At El. 15.8 Ft., some fine-grained sand-sized
shell, some clay

At El. 14.5 Ft., some fine-grained sand-sized
shell, moist
At El. 14.3 Ft., wet, black

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, few clay, trace organic
matter, wet, brown  (SM)

At El. 12.0 Ft., gray

CLAY, lean, low plasticity, soft, mostly clay,
trace fine gravel-sized limestone, wet, gray
(CL)
LIMESTONE, sandy, fossiliferous, soft,
highly weathered, fine grained, mostly quartz
grains, interbedded with poorly cemented
silty/clayey sand and shell, gray

SAND, silty, mostly medium to
coarse-grained sand-sized quartz, some fine
to coarse gravel-sized shell, wet, gray  (SM)

At El. 4.8 Ft., mostly fine-grained sand-sized
quartz, some silt, trace clay, silt decreases
with depth
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13. TOTAL NUMBER CORE BOXES
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10. COORDINATE SYSTEM/DATUM
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DRILLING LOG

CONTRACTOR FILE NO.

11. MANUFACTURER'S DESIGNATION OF DRILL

COMPLETED

18. SIGNATURE AND TITLE OF INSPECTOR
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HHD17-S288-CB-1A
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BEARING
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5. DIRECTION OF BORING

DISTURBED

DEG. FROM
VERTICAL

SHEET
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9. SIZE AND TYPE OF BIT

6. THICKNESS OF OVERBURDEN

HHD17-S288-CB-1A
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AUTO HAMMERLOCATION COORDINATES
NAD83

See Remarks

X = 633,218     Y = 970,722
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CME-75 (land-based)

1
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9.4 Ft.

N/A

Corps of Engineers - CESAM
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Jacksonville District
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South Atlantic

N/A

John Lamar

HHD Culvert Realignments 
Structure 288 / Culvert HP-1 Replacement
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Rhonda Capes,  Geologist
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-3.2

-5.2

Advanced Boring
 w/ auger

Shelby TubeT-1100

At El. 0.8 Ft., discontinue clay

At El. -0.2 Ft., trace fine to coarse-grained
sand-sized shell

At El. -1.2 Ft., discontinue fine to
coarse-grained sand-sized shell

CLAY, fat, medium plasticity, soft, mostly
clay, little fine-grained sand-sized quartz,
little silt, wet, dk. gray  (CH)

At El. -5.2 Ft., trace fine-grained sand-sized
quartz, wet

NOTES:

1. USACE Jacksonville is the custodian for
these original files.

2. Soils are field visually classified in
accordance with the Unified Soils
Classification System.

3. Borehole offest from HHD17-S288-CB-1
approximately 5'

4. T-1
Rec 2', PSi 200, time 8 secs

5. Lithology information transferred from
CB-1.

6. Borehole grouted with 4 bags of Portland
cement.
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FILL, mostly fine-grained sand-sized quartz,
some silt, trace fine gravel-sized shell, dry,
tan

At El. 32.3 Ft., Lt. Brown
At El. 32.1 Ft., trace silt

At El. 28.7 Ft., little fine-grained sand-sized
shell, trace clay, orange/white

At El. 27.9 Ft., trace fine gravel-sized shell
At El. 27.8 Ft., discontinue clay, discontinue
shell, tan

At El. 24.3 Ft., moist

At El. 23.8 Ft., wet

At El. 22.5 Ft., little fine to coarse
gravel-sized shell

At El. 21.4 Ft., discontinue fine-grained
sand-sized shell
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At El. 19.8 Ft., trace fine-grained sand-sized
shell, thin layer of black clayey sand

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, little silt, trace organic
matter, trace clay, wet, black  (SP)
At El. 16.1 Ft., little clay, this layers of clayey
sand, orange and tan
At El. 15.8 Ft., trace silt, very pale brown

SILT, organic-L, mostly silt, wet, black  (OL)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, trace silt,
wet, light brown  (SP-SM)
At El. 12.8 Ft., brown

SAND, clayey, mostly fine-grained
sand-sized quartz, some clay, wet, gray
(SC)
SAND, poorly-graded with silt, mostly fine to
coarse gravel-sized shell, some fine-grained
sand-sized quartz, few silt, wet, tan  (SP-SM)
At El. 9.8 Ft., mostly fine to coarse-grained
sand-sized shell, little fine-grained
sand-sized quartz, trace clay
LIMESTONE, sandy, fossiliferous,
moderately hard, highly weathered, fine
grained, interbedded with poorly cemented
silty/clayey sand and shell, gray

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, some silt, few
fine to medium-grained sand-sized shell,
trace fine to medium-grained sand-sized
shell, gray  (SP-SM)
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At El. -2.8 Ft., trace clay

SAND, clayey, medium plasticity, soft,
mostly fine-grained sand-sized quartz, trace
medium to coarse-grained sand-sized shell,
wet, dk. gray  (SC)
SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, little silt,
trace phosphate  (SP-SM)

At El. -6.3 Ft., trace organic matter

At El. -8.3 Ft., some thin layers of dark SM

At El. -10.8 Ft., mostly medium-grained
sand-sized quartz

At El. -11.8 Ft., mostly fine-grained
sand-sized quartz, thin lyaer of fine shell
At El. -12.4 Ft.

At El. -17.1 Ft., some clay, thin layers of
clayey sand
At El. -17.3 Ft., trace clay

CLAY, fat, high plasticity, soft, mostly clay,
trace fine-grained sand-sized quartz, wet, dk.
gray  (CH)
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2-20.3 SPT Sampler37100SAND, silty, mostly fine-grained sand-sized
quartz, some silt, little clay, wet, dk. gray
(SM)

NOTES:

1. USACE Jacksonville is the custodian for
these original files.

2. Soils are field visually classified in
accordance with the Unified Soils
Classification System.

3. Borehole grouted with 12 bags of Portland
cement.

4. 6-inch casing set to 25'

5. Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
14 19.5/55.5 SP*
33 48.0/55.5 SP-SM*

*Lab visual classification based on gradation
curve

SAMPLE LABORATORY
DEPTH SOIL TESTING RESULT UNIT

---------------------------------------------------------
48.0 Specific Gravity 2.67

140# hammer w/30" drop used with
2.0' split spoon (1-3/8" I.D. x 2" O.D.).
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FILL, mostly fine-grained sand-sized quartz,
some silt, dry, dk. gray

At El. 15.3 Ft., trace fine-grained sand-sized
shell, tan

At El. 14.4 Ft., discontinue fine-grained
sand-sized shell

SAND, poorly-graded, mostly fine-grained
sand-sized quartz, trace organic matter,
trace silt, tan  (SP)

At El. 10.7 Ft., mostly fine-grained
sand-sized quartz, some clay, thin layer of
clayey sand, orange/gray
At El. 10.3 Ft., mostly fine-grained
sand-sized quartz, trace fine-grained
sand-sized shell, trace clay, tan
At El. 9.7 Ft., mostly medium-grained
sand-sized quartz, some sand to
gravel-sized shell, trace silt, trace clay

LIMESTONE, highly weathered, interbedded
with poorly cemented silty/clayey sand and
shell, gray

SAND, silty, mostly fine-grained sand-sized
quartz, little silt, little fine to coarse-grained
sand-sized shell, light gray  (SM)

SAND, poorly-graded with silt, mostly
fine-grained sand-sized quartz, some silt, few
fine to coarse-grained sand-sized shell, gray
(SP-SM)
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NOTES:

1.  USACE Jacksonville is the custodian for
these original files.

2.  Soils are field visually classified in
accordance with the Unified Soils
Classification System.

3.  Borehole grouted with 5 bags of Portland
cement.

4.  Laboratory Testing Results

SAMPLE SAMPLE LABORATORY
ID DEPTH CLASSIFICATION

------------------------------------------------------------
9 12.0/25.5 SM*

*Lab visual classification based on gradation
curve

SAMPLE LABORATORY
DEPTH SOIL TESTING RESULT UNIT

---------------------------------------------------------
12.0 Specific Gravity 2.69

140# hammer w/30" drop used with
2.0' split spoon (1-3/8" I.D. x 2" O.D.).
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5.6 LABORATORY TESTING DATA 

Applicable laboratory testing data are presented on the following pages.  

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 78



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

12
/1

3/
20

09

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

N
ot

 D
et

er
m

in
ed

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

10
Y

R
 5

/2

50

6

50
0

C
la

ss
if

ic
at

io
n

G
R

A
V

E
L,

 p
oo

rly
-g

ra
de

d,
 m

os
tly

co
ar

se
-g

ra
ve

l t
o 

fin
e-

gr
av

el
 r

oc
k

fr
ag

m
en

ts
, s

om
e 

fin
e-

gr
ai

ne
d 

qu
ar

tz
,

tr
ac

e 
si

lt,
 g

ra
yi

sh
 b

ro
w

n 
 (

G
P

)

D
ep

th

N
A

S
ur

fic
ia

l
H

er
be

rt
 H

oo
ve

r 
D

ik
e

C
ul

ve
rt

 E
m

ba
nk

m
en

t G
ra

b 
S

am
pl

e

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
A

R
N

E
Y

 P
O

N
D

 C
U

LV
E

R
T

 -
1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 79



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

16
.5

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 2
.5

/1

50

6

50
0

6

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e 

to
 m

ed
iu

m
-g

ra
in

ed
 s

an
d-

si
ze

d

qu
ar

tz
, f

ew
 s

ilt
, t

ra
ce

 s
he

ll,
 b

la
ck

(S
P

-S
M

)

D
ep

th

4
4.

5 
to

 6
.0

 F
t.

H
er

be
rt

 H
oo

ve
r 

D
ik

e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 80



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

2.
53

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

16
.5

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 6
/3

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e 

si
lt,

 li
ttl

e

m
ed

iu
m

 to
 c

oa
rs

e-
gr

ai
ne

d 
sa

nd
-s

iz
ed

sh
el

l, 
lig

ht
 y

el
lo

w
is

h 
br

ow
n 

 (
S

M
)

D
ep

th

10
13

.5
 to

 1
5.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 81



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

16
.5

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/3

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e 

si
lt,

 li
gh

t o
liv

e

br
ow

n 
 (

S
M

)

D
ep

th

14
19

.5
 to

 2
1.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 82



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

23
.8

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

16
.5

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/3

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e 

si
lt,

 tr
ac

e 
sh

el
l,

lig
ht

 o
liv

e 
br

ow
n 

 (
S

M
)

D
ep

th

20
28

.5
 to

 3
0.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 83



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

N
P

w
n

24
.0

O
rg

 %
G

S

0.
05

P
L

22

LL 22

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

16
.5

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e 

si
lt,

 tr
ac

e 
sh

el
l,

gr
ay

is
h 

br
ow

n 
 (

S
M

)

D
ep

th

24
34

.5
 to

 3
6.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 84



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

16
.5

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/3

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e 

to
 m

ed
iu

m
-g

ra
in

ed
 s

an
d-

si
ze

d

qu
ar

tz
, l

itt
le

 m
ed

iu
m

-g
ra

in
ed

sa
nd

-s
iz

ed
 s

he
ll,

 f
ew

 s
ilt

, l
ig

ht
 o

liv
e

br
ow

n 
 (

S
P

-S
M

)

D
ep

th

31
45

.0
 to

 4
6.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 85



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

16
.5

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

5Y
 5

/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

sa
nd

 to
 g

ra
ve

l-s
iz

ed
 s

he
ll,

 s
om

e 
fin

e

to
 m

ed
iu

m
-g

ra
in

ed
 s

an
d-

si
ze

d 
qu

ar
tz

,

fe
w

 s
ilt

, o
liv

e 
gr

ay
  (

S
P

-S
M

)

D
ep

th

36
57

.0
 to

 5
8.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

56

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 86



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

17
.6

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

16
.5

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 6
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e 
to

m
ed

iu
m

-g
ra

in
ed

 s
an

d-
si

ze
d 

qu
ar

tz
,

lit
tle

 s
ilt

, t
ra

ce
 s

he
ll,

 li
gh

t b
ro

w
ni

sh

gr
ay

  (
S

M
)

D
ep

th

39
66

.0
 to

 6
7.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-1

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 87



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

23

w
n

O
rg

 %
G

S

0.
05

P
L

38

LL 61

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

17
.8

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

10
Y

R
 2

/1

50

6

50
0

13

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e 

si
lt,

 f
ew

or
ga

ni
c 

m
at

te
r,

 b
la

ck
  (

S
M

)

D
ep

th

5
6.

0 
to

 7
.5

 F
t.

H
er

be
rt

 H
oo

ve
r 

D
ik

e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-2

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 88



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

45

w
n

36
.0

O
rg

 %
G

S

0.
05

P
L

22

LL 67

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

17
.8

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 4
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

C
LA

Y
, i

no
rg

an
ic

-H
, l

itt
le

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
, d

ar
k 

gr
ay

is
h 

br
ow

n

(C
H

)

D
ep

th

15
21

.0
 to

 2
2.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-2

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 89



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

32

w
n

O
rg

 %
G

S

0.
05

P
L

27

LL 59

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

17
.8

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

C
LA

Y
, i

no
rg

an
ic

-H
, l

itt
le

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
, g

ra
yi

sh
 b

ro
w

n

(C
H

)

D
ep

th

22
31

.5
 to

 3
3.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-2

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 90



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

13

w
n

23
.6

O
rg

 %
G

S

0.
05

P
L

15

LL 28

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

17
.6

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 6
/3

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, c
la

ye
y,

 s
om

e 
fin

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e 

cl
ay

, l
itt

le
 s

an
d

to
 g

ra
ve

l-s
iz

ed
 s

he
ll,

 li
gh

t y
el

lo
w

is
h

br
ow

n 
 (

S
C

)

D
ep

th

8
10

.5
 to

 1
2.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-4

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 91



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

14
0

w
n

13
0.

1

O
rg

 %
G

S

2.
69

0.
05

P
L

47

LL 18
7

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

4/
9/

20
15

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

17
.6

 F
t.

, 
N

A
V

D
88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

10
Y

 4
/1

50

6

50
0

C
la

ss
if

ic
at

io
n

C
LA

Y
, 

fa
t, 

lit
tle

 s
ilt

, 
tr

ac
e 

qu
ar

tz
,

da
rk

 g
re

en
is

h 
gr

ay
  

(C
H

)

D
ep

th

U
-1

 t
o 

70
.5

 F
t.

H
er

be
rt

 H
oo

ve
r 

D
ik

e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-4

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 92



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

59

w
n

50
.2

O
rg

 %
G

S

0.
05

P
L

23

LL 82

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

17
.6

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 3
/1

50

6

50
0

4

C
la

ss
if

ic
at

io
n

C
LA

Y
, o

rg
an

ic
-H

, s
om

e 
fin

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 tr

ac
e 

or
ga

ni
c

m
at

te
r,

 v
er

y 
da

rk
 g

ra
y 

 (
C

H
)

D
ep

th

16
22

.5
 to

 2
4.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-4

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 93



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

2.
69

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

35
.2

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 6
/4

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e

fin
e 

gr
av

el
-s

iz
ed

 s
he

ll,
 f

ew
 f

in
e

gr
av

el
-s

iz
ed

 li
m

es
to

ne
, f

ew
 s

ilt
, l

ig
ht

ye
llo

w
is

h 
br

ow
n 

 (
S

P
-S

M
)

D
ep

th

6
7.

5 
to

 9
.0

 F
t.

H
er

be
rt

 H
oo

ve
r 

D
ik

e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-5

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 94



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

35
.2

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/4

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 f

ew

si
lt,

 tr
ac

e 
sh

el
l, 

lig
ht

 o
liv

e 
br

ow
n

(S
P

-S
M

)

D
ep

th

12
16

.5
 to

 1
8.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-5

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 95



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

35
.2

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 4
/1

50

6

50
0

9

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e 

si
lt,

 d
ar

k 
gr

ay

(S
M

)

D
ep

th

14
19

.5
 to

 2
1.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-5

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 96



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

35
.2

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 8
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 s

om
e 

fin
e-

gr
ai

ne
d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e 

sa
nd

 to

gr
av

el
-s

iz
ed

 s
he

ll,
 li

ttl
e 

si
lt,

 p
al

e 
ye

llo
w

(S
M

)

D
ep

th

23
33

.0
 to

 3
4.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-5

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 97



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

35
.2

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 4
/4

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e 

to
 m

ed
iu

m
-g

ra
in

ed
 s

an
d-

si
ze

d

qu
ar

tz
, f

ew
 s

ilt
, o

liv
e 

br
ow

n 
 (

S
P

-S
M

)

D
ep

th

29
42

.0
 to

 4
3.

4 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-5

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 98



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

23
.1

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

35
.2

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/3

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e

si
lt,

 f
ew

 m
ed

iu
m

-g
ra

in
ed

 s
an

d-
si

ze
d

sh
el

l, 
lig

ht
 o

liv
e 

br
ow

n 
 (

S
P

-S
M

)

D
ep

th

36
57

.0
 to

 5
8.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-5

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 99



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

35
.2

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d,
 m

os
tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e

m
ed

iu
m

 to
 c

oa
rs

e-
gr

ai
ne

d 
sa

nd
-s

iz
ed

sh
el

l, 
tr

ac
e 

si
lt,

 g
ra

yi
sh

 b
ro

w
n 

 (
S

P
)

D
ep

th

42
75

.0
 to

 7
6.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-5

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 100



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

35
.2

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

5Y
 5

/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e

m
ed

iu
m

 to
 c

oa
rs

e-
gr

ai
ne

d 
sa

nd
-s

iz
ed

sh
el

l, 
fe

w
 s

ilt
, o

liv
e 

gr
ay

  (
S

P
-S

M
)

D
ep

th

45
90

.0
 to

 9
1.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-5

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 101



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

2.
83

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

18
.9

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 4
/3

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e

sa
nd

 to
 g

ra
ve

l-s
iz

ed
 s

he
ll,

 f
ew

 s
ilt

,

ol
iv

e 
br

ow
n 

 (
S

P
-S

M
)

D
ep

th

7
9.

0 
to

 1
0.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-6

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

36

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 102



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

18
.9

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 6
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e 

si
lt,

 f
ew

m
ed

iu
m

-g
ra

in
ed

 s
an

d-
si

ze
d 

sh
el

l, 
lig

ht

br
ow

ni
sh

 g
ra

y 
 (

S
M

)

D
ep

th

13
18

.0
 to

 1
9.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-6

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 103



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

15

w
n

31
.4

O
rg

 %
G

S

0.
05

P
L

24

LL 39

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

18
.9

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

C
LA

Y
, o

rg
an

ic
-L

, s
om

e 
fin

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 g

ra
yi

sh
 b

ro
w

n

(C
L)

D
ep

th

15
21

.0
 to

 2
2.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-6

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 104



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

67

w
n

72
.9

O
rg

 %
G

S

0.
05

P
L

53

LL 12
0

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

18
.9

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 3
/1

50

6

50
0

7

C
la

ss
if

ic
at

io
n

S
A

N
D

, s
ilt

y,
 m

os
tly

 f
in

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e 

si
lt,

 f
ew

or
ga

ni
c 

m
at

te
r,

 v
er

y 
da

rk
 g

ra
y 

 (
S

M
)

D
ep

th

16
22

.5
 to

 2
4.

0 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-6

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 105



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

23

w
n

O
rg

 %
G

S

0.
05

P
L

26

LL 49

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

18
.9

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 2
.5

/1

50

6

50
0

6

C
la

ss
if

ic
at

io
n

S
A

N
D

, c
la

ye
y,

 m
os

tly
 f

in
e-

gr
ai

ne
d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e 

cl
ay

, f
ew

or
ga

ni
c 

m
at

te
r,

 b
la

ck
  (

S
C

)

D
ep

th

17
24

.0
 to

 2
5.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-6

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 106



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

18
.9

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

5Y
 4

/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

ttl
e

m
ed

iu
m

-g
ra

in
ed

 s
an

d-
si

ze
d 

sh
el

l, 
fe

w

si
lt,

, o
liv

e 
gr

ay
  (

S
P

-S
M

)

D
ep

th

27
39

.0
 to

 4
0.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-6

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 107



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

18
.9

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

2.
5Y

 5
/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, m

os
tly

fin
e 

to
 m

ed
iu

m
-g

ra
in

ed
 s

an
d-

si
ze

d

qu
ar

tz
, s

om
e 

m
ed

iu
m

 to

co
ar

se
-g

ra
in

ed
 s

an
d-

si
ze

d 
sh

el
l, 

fe
w

si
lt,

 g
ra

yi
sh

 b
ro

w
n 

 (
S

P
-S

M
)

D
ep

th

33
48

.0
 to

 4
9.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-6

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 108



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

w
n

18
.8

O
rg

 %
G

S

0.
05

P
L

LL

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

18
.9

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

5Y
 6

/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, p
oo

rly
-g

ra
de

d 
w

ith
 s

ilt
, s

om
e

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e

sa
nd

 to
 g

ra
ve

l-s
iz

ed
 s

he
ll,

 f
ew

 s
ilt

,,

lig
ht

 o
liv

e 
gr

ay
  (

S
P

-S
M

)

D
ep

th

38
63

.0
 to

 6
4.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-6

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 109



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

52

w
n

45
.5

O
rg

 %
G

S

2.
71

0.
05

P
L

23

LL 75

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

15
.9

 F
t.

, 
N

A
V

D
88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

N
 4

/

50

6

50
0

C
la

ss
if

ic
at

io
n

C
LA

Y
, 

fa
t, 

so
m

e 
fin

e-
gr

ai
ne

d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 d

ar
k 

gr
ay

  (
C

H
)

D
ep

th

U
-1

 t
o 

81
.5

 F
t.

H
er

be
rt

 H
oo

ve
r 

D
ik

e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-7

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 110



0.
00

1
0.

01
0.

1
1

10
10

0

3

P
I

13

w
n

34
.2

O
rg

 %
G

S

0.
05

P
L

18

LL 31

40 90

B
O

R
IN

G
 E

LE
V

.

D
A

T
E

1/
16

/2
01

5

P
R

O
JE

C
T

G
R

A
V

E
L

0

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

30

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

15
.4

 F
t.,

 N
A

V
D

88

B
O

R
IN

G
 N

O
.

8
10

14
16

10
0

50

3

20 60

2

50

40

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

S
am

pl
e 

N
o.

M
un

se
ll

5Y
 4

/2

50

6

50
0

C
la

ss
if

ic
at

io
n

S
A

N
D

, c
la

ye
y,

 m
os

tly
 f

in
e-

gr
ai

ne
d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 s

om
e 

cl
ay

, t
ra

ce

sh
el

l, 
ol

iv
e 

gr
ay

  (
S

C
)

D
ep

th

25
75

.0
 to

 7
6.

5 
F

t.
H

er
be

rt
 H

oo
ve

r 
D

ik
e

S
tr

uc
tu

re
 2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

8090

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

10

4

20

C
O

B
B

L
E

S

2

70

20
0

70

20

PERCENT COARSER BY WEIGHT

1

60

80

5

30

PERCENT FINER BY WEIGHT

0

%
C

O
3

3
8

H
H

D
13

-S
28

8-
C

B
-8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

10

S
A

J 
F

O
R

M
 2

08
7

6
4

10
0

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

V
is

ua
l %

S
he

ll 
(e

st
)

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 111



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

8/
2/

20
16

D
A

T
E

P
R

O
JE

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
ua

l %
S

he
ll 

(e
st

)
H

H
D

 C
ul

ve
rt

 R
ea

lig
nm

en
ts

S
tr

uc
tu

re
-2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e 

N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

3
S

A
N

D
, p

oo
rly

-g
ra

de
d 

w
ith

 s
ilt

,

m
os

tly
 f

in
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed

qu
ar

tz
, f

ew
 m

ed
iu

m
 t

o

co
ar

se
-g

ra
in

ed
 s

an
d-

si
ze

d 
sh

el
l,

fe
w

 s
ilt

, 
br

ow
n 

 (
S

P
-S

M
)

10
Y

R
 5

/3

H
H

D
16

-S
28

8-
C

B
-1

16
.7

 F
t.

, 
N

A
V

D
88

3.
0 

to
 4

.5
 F

t.
2.

65
16

.3

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 112



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

8/
2/

20
16

D
A

T
E

P
R

O
JE

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
ua

l %
S

he
ll 

(e
st

)
H

H
D

 C
ul

ve
rt

 R
ea

lig
nm

en
ts

S
tr

uc
tu

re
-2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e 

N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

6
S

A
N

D
, m

os
tly

 s
an

d 
to

 g
ra

ve
l-s

iz
ed

lim
es

to
ne

, l
itt

le
 s

ilt
, 

lit
tle

 m
ed

iu
m

 t
o

co
ar

se
-g

ra
in

ed
 s

an
d-

si
ze

d 
sh

el
l,

lit
tle

 fi
ne

-g
ra

in
ed

 s
an

d-
si

ze
d 

qu
ar

tz
,

br
ow

ni
sh

 y
el

lo
w

  
(S

M
)

10
Y

R
 6

/6
13

81

H
H

D
16

-S
28

8-
C

B
-1

16
.7

 F
t.

, 
N

A
V

D
88

6.
0 

to
 7

.5
 F

t.
2.

43
12

.7
0

0
N

P

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 113



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

8/
2/

20
16

D
A

T
E

P
R

O
JE

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
ua

l %
S

he
ll 

(e
st

)
H

H
D

 C
ul

ve
rt

 R
ea

lig
nm

en
ts

S
tr

uc
tu

re
-2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e 

N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

16
S

A
N

D
, s

ilt
y,

 m
os

tly
 f

in
e-

gr
ai

ne
d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

tt
le

 s
ilt

, 
fe

w

m
ed

iu
m

-g
ra

in
ed

 s
an

d-
si

ze
d 

sh
el

l,

gr
ee

ni
sh

 g
ra

y 
 (

S
M

)

5G
Y

 6
/1

H
H

D
16

-S
28

8-
C

B
-1

16
.7

 F
t.

, 
N

A
V

D
88

19
.5

 t
o 

21
.0

 F
t.

28
.1

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 114



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

8/
2/

20
16

D
A

T
E

P
R

O
JE

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
ua

l %
S

he
ll 

(e
st

)
H

H
D

 C
ul

ve
rt

 R
ea

lig
nm

en
ts

S
tr

uc
tu

re
-2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e 

N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

20
C

LA
Y

, 
in

-o
rg

an
ic

-H
, 

so
m

e

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,

tr
ac

e 
or

ga
ni

cs
, 

ve
ry

 d
ar

k 
gr

ay
  (

C
H

)

N
 3

/
0

H
H

D
16

-S
28

8-
C

B
-1

16
.7

 F
t.

, 
N

A
V

D
88

22
.5

 t
o 

24
.0

 F
t.

2.
58

4
54

.3
65

21
44

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 115



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

8/
2/

20
16

D
A

T
E

P
R

O
JE

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
ua

l %
S

he
ll 

(e
st

)
H

H
D

 C
ul

ve
rt

 R
ea

lig
nm

en
ts

S
tr

uc
tu

re
-2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e 

N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

26
S

A
N

D
, s

ilt
y,

 m
os

tly
 f

in
e-

gr
ai

ne
d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

tt
le

 s
ilt

, 
fe

w

m
ed

iu
m

-g
ra

in
ed

 s
an

d-
si

ze
d 

sh
el

l,

gr
ee

ni
sh

 g
ra

y 
 (

S
M

)

10
Y

 6
/1

H
H

D
16

-S
28

8-
C

B
-1

16
.7

 F
t.

, 
N

A
V

D
88

30
.0

 t
o 

31
.5

 F
t.

27
.6

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 116



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

8/
2/

20
16

D
A

T
E

P
R

O
JE

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
ua

l %
S

he
ll 

(e
st

)
H

H
D

 C
ul

ve
rt

 R
ea

lig
nm

en
ts

S
tr

uc
tu

re
-2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e 

N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

30
S

A
N

D
, s

ilt
y,

 m
os

tly
 f

in
e-

gr
ai

ne
d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

tt
le

 s
ilt

, 
fe

w

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 s

he
ll,

 g
ra

y

(S
M

)

10
Y

R
 5

/1
8

H
H

D
16

-S
28

8-
C

B
-1

16
.7

 F
t.

, 
N

A
V

D
88

36
.0

 t
o 

37
.5

 F
t.

27
.6

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 117



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

8/
2/

20
16

D
A

T
E

P
R

O
JE

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
ua

l %
S

he
ll 

(e
st

)
H

H
D

 C
ul

ve
rt

 R
ea

lig
nm

en
ts

S
tr

uc
tu

re
-2

88
 / 

C
ul

ve
rt

 H
P

-1
 R

ep
la

ce
m

en
t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e 

N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

36
S

A
N

D
, p

oo
rly

-g
ra

de
d,

 m
os

tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

tt
le

fin
e-

to
 m

ed
iu

m
 g

ra
in

ed
 s

an
d-

si
ze

d

sh
el

l, 
tr

ac
e 

si
lt,

 g
ra

y 
 (

S
P

)

10
Y

R
 6

/1
18

H
H

D
16

-S
28

8-
C

B
-1

16
.7

 F
t.

, 
N

A
V

D
88

45
.0

 t
o 

46
.5

 F
t.

2.
67

59
5.

3

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 118



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

9/
21

/2
01

7
D

A
T

E

P
R

O
J
E

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
u
a
l 
%

S
h
e
ll
 (

e
st

)
H

H
D

 R
ea

lig
nm

en
ts

St
ru

ct
ur

e 
28

8 
/ C

ul
ve

rt 
H

P
-1

 R
ep

la
ce

m
en

t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e

 N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

4
\,

 v
er

y 
da

rk
 g

ra
yi

sh
 b

ro
w

n 
 (

S
M

)
2.

5Y
 3

/2

H
H

D
17

-S
28

8-
C

B
-1

18
.3

 F
t.

, 
N

A
V

D
88

4.
5 

to
 6

.0
 F

t.
2.

53
0

0
N

P

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 119



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

9/
21

/2
01

7
D

A
T

E

P
R

O
J
E

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
u
a
l 
%

S
h
e
ll
 (

e
st

)
H

H
D

 R
ea

lig
nm

en
ts

St
ru

ct
ur

e 
28

8 
/ C

ul
ve

rt 
H

P
-1

 R
ep

la
ce

m
en

t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e

 N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

13
S

A
N

D
, s

ilt
y,

 m
os

tly
 f

in
e-

gr
ai

ne
d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

tt
le

 s
ilt

, 
fe

w
 f

in
e

to
 m

ed
iu

m
-g

ra
in

ed
 s

an
d-

si
ze

d 
sh

el
l,

lig
ht

 b
ro

w
ni

sh
 g

ra
y 

 (
S

M
)

2.
5Y

 6
/2

8

H
H

D
17

-S
28

8-
C

B
-1

18
.3

 F
t.

, 
N

A
V

D
88

18
.0

 t
o 

19
.5

 F
t.

2.
67

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 120



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

9/
21

/2
01

7
D

A
T

E

P
R

O
J
E

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
u
a
l 
%

S
h
e
ll
 (

e
st

)
H

H
D

 R
ea

lig
nm

en
ts

St
ru

ct
ur

e 
28

8 
/ C

ul
ve

rt 
H

P
-1

 R
ep

la
ce

m
en

t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e

 N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

14
S

A
N

D
, p

oo
rly

-g
ra

de
d,

 m
os

tly

fin
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed
 q

ua
rt

z,

tr
ac

e 
si

lt,
 v

er
y 

pa
le

 b
ro

w
n 

 (
S

P
)

10
Y

R
 8

/3

H
H

D
17

-S
28

8-
C

B
-2

35
.3

 F
t.

, 
N

A
V

D
88

19
.5

 t
o 

21
.0

 F
t.

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 121



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

9/
21

/2
01

7
D

A
T

E

P
R

O
J
E

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
u
a
l 
%

S
h
e
ll
 (

e
st

)
H

H
D

 R
ea

lig
nm

en
ts

St
ru

ct
ur

e 
28

8 
/ C

ul
ve

rt 
H

P
-1

 R
ep

la
ce

m
en

t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e

 N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

33
S

A
N

D
, p

oo
rly

-g
ra

de
d 

w
ith

 s
ilt

,

m
os

tly
 f

in
e-

gr
ai

ne
d 

sa
nd

-s
iz

ed

qu
ar

tz
, f

ew
 s

ilt
, 

tr
ac

e 
sh

el
l, 

gr
ay

(S
P

-S
M

)

2.
5Y

 6
/1

3

H
H

D
17

-S
28

8-
C

B
-2

35
.3

 F
t.

, 
N

A
V

D
88

48
.0

 t
o 

49
.5

 F
t.

2.
67

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 122



0.
00

1
0.

01
0.

1
1

10
10

0

3

0.
05

G
R

A
V

E
L

C
O

A
R

S
E

0.
5

H
Y

D
R

O
M

E
T

E
R

4

G
R

A
IN

 S
IZ

E
 IN

 M
IL

L
IM

E
T

E
R

S

10203040506070809010
0

0 10 20 30 40 50 60 70 80 90

G
R

A
D

A
T

IO
N

 C
U

R
V

E
S

PERCENT COARSER BY WEIGHT

PERCENT FINER BY WEIGHT

9/
21

/2
01

7
D

A
T

E

P
R

O
J
E

C
T

8
10

14
16

10
0

50

3

G
S

O
rg

 %
w

n
V

is
u
a
l 
%

S
h
e
ll
 (

e
st

)
H

H
D

 R
ea

lig
nm

en
ts

St
ru

ct
ur

e 
28

8 
/ C

ul
ve

rt 
H

P
-1

 R
ep

la
ce

m
en

t

2

F
IN

E
C

O
A

R
S

E
M

E
D

IU
M

F
IN

E

14
0

S
A

N
D

2
3

4
1

10
0

S
IL

T
 O

R
 C

L
A

Y

6

50
0

30
40

50
70

1
1

0.
00

5

JU
N

 0
2

4

C
O

B
B

L
E

S

2
20

0
20

1

5
0

3
8

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 O
P

E
N

IN
G

 IN
 IN

C
H

E
S

U
. S

. S
T

A
N

D
A

R
D

 S
IE

V
E

 N
U

M
B

E
R

S

S
A

J 
F

O
R

M
 2

08
7

6

B
O

R
IN

G
 E

LE
V

.

S
am

pl
e

 N
o.

D
ep

th
C

la
ss

if
ic

at
io

n
M

un
se

ll
%

C
O

3
LL

P
L

P
I

9
S

A
N

D
, s

ilt
y,

 m
os

tly
 f

in
e-

gr
ai

ne
d

sa
nd

-s
iz

ed
 q

ua
rt

z,
 li

tt
le

 s
ilt

, 
lit

tle
 fi

ne

to
 c

oa
rs

e-
gr

ai
ne

d 
sa

nd
-s

iz
ed

 s
he

ll,

lig
ht

 g
ra

y 
 (

S
M

)

2.
5Y

 7
/1

19

H
H

D
17

-S
28

8-
C

B
-3

16
.2

 F
t.

, 
N

A
V

D
88

12
.0

 t
o 

13
.5

 F
t.

2.
69

B
O

R
IN

G
 N

O
.

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 123



CONSOLIDATION TEST REPORT 
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MATERIAL DESCRIPTION uses AASHTO 

CLAY, fat, little silt, trace quartz, lOY 4/1, dark greenish gray (CH) CH 

LL Pl 
Sp. Overburden Dry Dens. (pcf) Moisture Saturation Void Ratio Pc Cc 
Gr. (ksf) lnit. Final lnit. I Final lnit. Final lnit. I Final (ksf) 

187 140 2.690 37.2 130.l I 108.8 99.5 % 94.8 % 3.519 I 3.087 4.01 2.50 

Preparation Process: Trimmed using a cylindrical cutting ring D2435 
Cr 

Swell Press. Swell 
Method (ksf) % 

Condition of Test: Natural Moisture, Inundated at 0.05 KSF B 0.30 

Project No. 6738155416 Client: USA CE Remarks: 

Project: HI-ID Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-4 Sample No.: U-1 Elev./Depth: 21.5'-23.5' Checked By: Corey Chascin, E.I. 

AMEC E&I Title: Staff Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 124



CONSOLIDATION TEST REPORT 
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Applied Pressure - ksf 

MATERIAL DESCRIPTION uses AASHTO 

CLAY, fat, little silt, trace quartz, 1 OY 411, dark greenish gray (CH) CH 

Sp. Overburden Dry Dens. (pct) Moisture Saturation Void Ratio Pc Cc LL Pl Gr. (ksf) lnit. Final lnit. I Final lnit. Final lnit. I Final (ksf) 

187 140 2.690 37.2 130.1 I 108.8 99.5 % 94.8 % 3.519 I 3.081 4.01 2.50 

Preparation Process: Trimmed using a cylindrical cutting ring D2435 
Cr 

Swell Press. Swell 
Method (ksf) % 

Condition of Test: Natural Moisture, Inundated at 0.05 KSF B 0.30 

Project No. 6738155416 Client: USACE Remarks: 

Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-4 Sample No.: U-1 Elev./Depth: 21.5'-23.5' Checked By: Corey Chascin, E.I. 

AMEC E&I Title: Staff Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 125



Dial Reading vs. Time 

Project No.: 6738155416 
Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-4 Sample No.: u-1 Elev./Depth: 21.5'-23.5' 
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Dial Reading vs. Time 

Project No~: 6738155416 
Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-4 Sample No.: U-1 Elev./Depth: 21.5'-23.5' 
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CONSOLIDATION TEST REPORT 
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Applied Pressure - ksf 

MATERIAL DESCRIPTION uses AASHTO 

CLAY, fat, little silt, trace quartz, 1 OY 4/ 1, dark greenish gray (CH) CH 

LL Pl 
Sp. Overburden Dry Dens. (pcf) Moisture Saturation Void Ratio Pc Cc Gr. (ksf) lnit. Final lnit. I Final lnit. Final lnit. I Final (ksf) 

187 140 2.690 37.2 I 130. l I 108.8 99.5 % 94.8 % 3.519 I 3.087 4.01 2.50 

Preparation Process: Trimmed using a cylindrical cutting ring D2435 
Cr 

Swell Press. Swell 
Method (ksf) % 

Condition of Test: Natural Moisture, Inundated at 0.05 KSF B 0.30 

Project No. 6738155416 Client: USA CE Remarks: 

Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-4 Sample No.: U-1 Elev./Depth: 21.5'-23.5' Checked By: Corey Chascin, E.I. 

AMEC E&I Title: Staff Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 128



CONSOLIDATION TEST REPORT 
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Applied Pressure - ksf 

MATERIAL DESCRIPTION uses AASHTO 

CLAY, fat, little silt, trace quartz, lOY 4/1, dark greenish gray (CH) CH 

LL Pl Sp. Overburden Dry Dens. (pcf) Moisture Saturation Void Ratio Pc Cc Gr. (ksf) lnit. Final lnit. I Final lnlt. Final lnit. I Final (ksf) 

187 140 2.690 37.2 130.1 1108.8 99.5 % 94.8 % 3.519 I 3.087 4.01 2.50 

Preparation Process: Trimmed using a cylindrical cutting ring D2435 
Cr 

Swell Press. Swell 
Method (ksf) % 

Condition of Test: Natural Moisture, Inundated at 0.05 KSF B 0.30 

Project No. 6738155416 Client: US ACE Remarks: 

Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-4 Sample No.: U-1 Elev./Depth: 21.5'-23.5' Checked By: Corey Chascin, E.l. 

AMEC E&I Title: Staff Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement
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Dial Reading vs. Time 

Project No.: 6738155416 
Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-4 Sample No.: u-1 Elev./Depth: 21.5'-23.5' 
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Dial Reading vs. Time 

Project No.: 6738155416 
Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-4 Sample No.: u-1 Elev./Depth: 21.5'-23.5' 
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CONSOLIDATION TEST REPORT 
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Applied Pressure - ksf 

MATERIAL DESCRIPTION uses AASHTO 

CLAY, fat, some fine-grained sand-sized quartz, N 41, dark gray (CH) CH 

Sp. Overburden Dry Dens. (pcf) Moisture Saturation Void Ratio Pc Cc LL Pl Gr. (ksf) lnit. I Final lnit. Final lnit. Final lnit. Final (ksf) 

75 52 2.706 76.1 I 45.5 % 47.8 % 101.l % 100.0 % 1.219 1.048 3.91 0.55 

Preparation Process: Trimmed using a cylindrical cutting ring D2435 Cr Swell Press. Swell 
Method (ksf) % 

Condition of Test: Natural Moisture, Inundated at 0.05 KSF B 0.07 

Project No. 6738155416 Client: USACE Remarks: 

Project: HHD Culvert Undisturbed & Embanlanent 

Source: HHD13-S288-CB-7 Sample No.: U-1 Elev./Depth: 21.5'-23.5' Checked By: Corey Chascin, E.I. 

AMEC E&I Title: Staff Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement

00 31 32 - 132
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CONSOLIDATION TEST REPORT 
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MATERIAL DESCRIPTION uses AASHTO 

CLAY, fot, some fine-grained sand-sized quartz, N 41, dark gray (CH) CH 

LL Pl 
Sp. Overburden Dry Dens. (pcf) Moisture Saturation Void Ratio Pc Cc Gr. (ksf) lnit. I Final lnit. Final lnit. Final lnit. Final (ksf) 

75 52 2.706 76.1 I 45.5 % 47.8 % 101.1 % 100.0 % 1.219 1.048 3.91 0.55 

Preparation Process: Trimmed using a cylindrical cutting ring D2435 Cr Swell Press. Swell 
Method (ksf) % 

Condition of Test: Natural Moisture, Inundated at 0.05 KSF B 0,07 

Project No. 6738155416 Client: USA CE Remarks: 

Project: HI-ID Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-7 Sample No.: U-1 Elev./Depth: 21.5'-23.5' Checked By: Corey Chascin, E.I. 

AMEC E&I Title: Staff Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement
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Dial Reading vs. Time 

Project No.: 6738155416 
Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-7 Sample No.: U-1 Elev./Depth: 21.5'-23.5' 
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Dial Reading vs. Time 

Project No.: 6738155416 
Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-7 Sample No.: U-1 Elev./Depth: 21.5'-23.5' 
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CONSOLIDATION TEST REPORT 
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Applied Pressure - ksf 

MATERIAL DESCRIPTION uses AASHTO 

CLAY, fat, some fine-grained sand-sized quartz, N 4/, dark gray (CH) CH 

LL Sp. Overburden Dry Dens. (pcf) Moisture Saturation Void Ratio Pc Cc Pl 
Gr. (ksf) lnit. I Final lnit. Final lnit. Final lnit. Final (ksf) 

75 52 2.706 76.1 I 45.5 % 47.8 % 101.1 % 100.0 % 1.219 1.048 3.91 0.55 

Preparation Process: Trimmed using a cylindrical cutting ring D2435 Cr Swell Press. Swell 
Method (ksf) % 

Condition of Test: Natural Moisture, Inundated at 0.05 KSF B 0.07 

Project No. 6738155416 Client: US ACE Remarks: 

Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-7 Sample No.: U-1 Elev./Depth: 21.5'-23.5' Checked By: Corey Chascin, E.I. 

AMEC E&I Title: Staff Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement
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CONSOLIDATION TEST REPORT 
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Applied Pressure - ksf 

MATERIAL DESCRIPTION uses AASHTO 

CLAY, fat, some fine-grained sand-sized quartz, N 4/, dark gray (CH) CH 

Pl Sp. Overburden Dry Dens. (pcf) Moisture Saturation Void Ratio Pc Cc LL 
Gr. (ksf) lnlt. I Final lnit. Final lnit. Final lnit. Final (ksf) 

75 52 2.706 76.1 I 45.5 % 47.8 % 101.1 % 100.0 % 1.219 1.048 3.91 0.55 

Preparation Process: Trimmed using a cylindrical cutting ring D2435 
Cr Swell Press. Swell 

Method (ksf) % 
Condition of Test: Natural Moisture, Inundated at 0.05 KSF B 0.07 

Project No. 6738155416 Client: USA CE Remarks: 

Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-7 Sample No.: U-1 Elev./Depth: 21.5'-23.5' Checked By: Corey Chascin, E.I. 

AMEC E&I Title: Staff Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement
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Dial Reading vs. Time 

Project No.: 6738155416 
Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-7 Sample No.: U-1 Elev./Depth: 21.5'-23.5' 
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Dial Reading vs. Time 

Project No.: 6738155416 
Project: HHD Culvert Undisturbed & Embankment 

Source: HHD13-S288-CB-7 Sample No.: U-1 
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CONSOLIDATION TEST REPORT 
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Applied Pressure - ksf 

MATERIAL DESCRIPTION uses AASHTO 

SAND, clayey, mostly fine-grained sand-sized quartz, some clay N 3/ SC 

Sp. Overburden Dry Dens. (pct) Moisture Saturation Void Ratio Pc Cc LL Pl Gr. (ksf) lnit. I Final lnit. I Final lnit. I Final lnit. I Final (ksf) 

97 72 2.751 53.8 I 84.0 %~3.5 % 105.3 %178.6 % 2. 193 I 1.522 3.57 1. 12 

Preparation Process: Trimmed Using a Cylindrical Cutting Ring D2435 Cr Swell Press. Heave 
Method (ksf) O/o 

Condition of Test: Natural Moisture. Inundated @ 0.1 ksf D2435 0.14 

Project No. 67381755 I 0.24 Client : MAE Remarks: 

Project: Herbert Hoover Dike Organic Content: 10.3% 
Index Lab Testing, Culvert HP- 1 and HP-5 

Source: HHD1 7S288-CB- lA Sample No.: T - 1 Elev./Depth : 21.5 '- 23.5' Checked By: Corey T. Chascin, E.I. 

AMEC E&I Title: Project Engineer 

Jacksonville, Florida Figure 

Herbert Hoover Dike Structure Rehabilitation 
S-288 (Culvert HP-1) Replacement
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Project No.: 67381755 10.24 
Project: Herbert Hoo ver Dike 

Dial Reading vs. Time 

Index Lab Testing, Culvert HP-1 and HP-5 
Source: HHD l7S288-CB-1 A Sample No.: T-1 Elev./Depth : 2 1.5'- 23.5' 
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Dial Reading vs. Time 
Project No.: 6738 1755 10.24 
Project: Herbert Hoover Dike 

Index Lab Testing, Culvert HP- l and HP-5 
Source: HHD l7S288-CB- I A Sample No.: T- 1 
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Dial Reading vs. Time 
Project No.: 6738 175510.24 
Project: Herbert Hoover Dike 

index Lab Testing, Cul vert HP- l and HP-5 
Source: HHD 175288-CB-IA Sample No. : T-1 
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Project No.: 6738 1755 10.24 
Project: Herbert Hoover Dike 

Dial Reading vs. Time 

Index Lab Testing, Culvert HP- I and HP-5 
Source: HHDl 7S288-CB-IA Sample No. : T- 1 Elev./Depth : 2 1.5'- 23.5' 
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Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

SECTI ON 00 33 50

WEATHER AND WATER STAGE DATA

PART 1   GENERAL

1. 1   WEATHER AND WATER STAGE DATA

1.   The bel ow st at ed wat er  f l uct uat i ons ar e f or  i nf or mat i onal  pur poses 
onl y and ar e not  t o be ut i l i zed i n conj unct i on wi t h any cont r act  r el at ed 
hydr ogr aphi c sur veyi ng pur poses as not ed on t he cont r ol  dr awi ng( s)  of  t he 
cont r act  pl ans.   Al l  el evat i ons i n t hi s sect i on of  t he r epor t  ar e i n f eet ,  
Nat i onal  Geodet i c Ver t i cal  Dat um of  1929 ( f eet ,  NGVD) .

2.   The pr oj ect  ar ea f or  Her ber t  Hoover  Di ke ( HHD)  Rehabi l i t at i on,  Cul ver t  
Repl acement ,  S- 288 ( HP- 1)  i s l ocat ed i n t he nor t heast  por t i on of  Levee 50 
( L- 50)  adj acent  t o Canal  41 ( C- 41,  al so known as Har ney Pond Canal )  whi ch 
i s on t he nor t hwest  s i de of  Lake Okeechobee i n Reach 8,  of  HHD.   HP- 1 i s 
appr oxi mat el y 0. 5 mi l e upst r eam of  Lake Okeechobee and i s appr oxi mat el y 
t wo mi l es sout h of   st r uct ur es 71 ( S- 71)  and G 207.

3.   HP- 1 i s a one- bar r el  cul ver t  wi t h a f l ap gat e.   The pur pose of  t hi s 
st r uct ur e i s t o pr ovi de gr avi t y dr ai nage i nt o t he I ndi an Pr ai r i e Canal  
f r om t he ar ea sout hwest  of  HP- 1 bet ween Levee 61 ( L- 61)  and St at e Road 
78.   The f l ap gat e i s desi gned t o open when t he l and si de of  L- 50 exceeds 
t he C- 41 st age.   I t  may al so be opened manual l y t o pr ovi de addi t i onal  
gr avi t y di schar ge when necessar y.

4.   S- 71 i s a 6, 000 cf s desi gn capaci t y t hr ee gat ed spi l l way i n C- 41.   
Thi s spi l l way i s oper at ed by Sout h Fl or i da Wat er  Management  Di st r i ct  
( SFWMD) .   The pur pose of  t he spi l l way i s t o mai nt ai n opt i mum wat er  cont r ol  
st ages upst r eam f r om t he st r uct ur e f r om 19. 8 t o 20. 2 f eet ,  NGVD i nsof ar  as 
possi bl e;  t he desi gn and nor mal  headwat er  el evat i on i s 20. 0 f eet ,  NGVD.   
However ,  st ages may be above or  bel ow t hi s r ange due t o hydr o 
met eor ol ogi cal  condi t i ons.   S- 71 can pass al l  di schar ges up t o desi gn 
capaci t y wi t hout  exceedi ng desi r abl e st ages;  r est r i ct  di schar ge dur i ng 
f l oods t o t hat  whi ch wi l l  not  cause damagi ng vel oci t i es or  st ages 
downst r eam;  and pass suf f i c i ent  di schar ge dur i ng l ow f l ow per i ods t o 
mai nt ai n st ages and sat i sf y i r r i gat i on demands downst r eam.   The st r uct ur e 
al so pr event s backf l ow f r om Lake Okeechobee dur i ng excessi ve st ages i n t he 
l ake r esul t i ng f r om f l oods or  wi nd- t i de.

5.   St r uct ur e G- 207 ( G- 207)  i s a one uni t  pump st at i on t hat  i s oper at ed by 
l ocal  i nt er est s.   A pur pose of  t hi s pump st at i on i s t o suppl y wat er  f r om 
Lake Okeechobee t o mai nt ai n t he opt i mum st age i n C- 41 bet ween S- 70 and 
S- 71.   I t  al so decr eases t he demand f or  wat er  f r om Lake I st okpoga and 
pr ovi des an al t er nat i ve sour ce of  wat er  f or  t he Br i ght on Semi nol e I ndi an 
Reservation.

6.  Wat er  l evel s i n t he pr oj ect  ar ea ar e mai nl y af f ect ed by r ai nf al l ,  
evapor at i on,  l ocal  r unof f ,  oper at i on of  Lake Okeechobee,  C- 41/ Lake 
Okeechobee f l uct uat i ons due t o wi nd,  oper at i on of  S- 71 and G- 207,  and 
gr oundwat er  l evel s.   Lake Okeechobee i s managed by t he Jacksonvi l l e 
Di st r i ct  U. S.  Ar my Cor ps of  Engi neer s ( Cor ps)  i n accor dance wi t h t he 2008 
Lake Okeechobee Regul at i on Schedul e  ( 2008 LORS) ,  whi ch i s shown i n 
Fi gur es 1 t hr ough 4.   The l ake' s opt i mum r ange of  el evat i ons i s bet ween 
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12. 5 and 15. 5 f eet ,  NGVD,  on a seasonal l y var yi ng basi s.   Thi s opt i mum 
el evat i on r ange may be exceeded due t o r ai nf al l  event s over  Lake 
Okeechobee' s wat er shed,  and/ or  wi nd ef f ect s on Lake Okeechobee.

7.  Hi st or i cal  aver age dai l y Lake Okeechobee wat er  sur f ace el evat i ons f r om 
1932 t hr ough Oct ober  18,  2017 ar e pr ovi ded gr aphi cal l y i n Fi gur e 5.   A 
maxi mum peak l ake el evat i on of  18. 77 f eet ,  NGVD occur r ed on November  3,  
1947.   These el evat i ons may al so be exceeded due t o r ai nf al l  event s over  
t he l ake' s wat er shed,  and/ or  wi nd ef f ect s on t he l ake.  Exceedance cur ves 
f or  t he Lake Okeechobee dai l y wat er  el evat i ons f or  t he above r ef er enced 
per i od of  r ecor d ar e cont ai ned i n Fi gur e 6.   The gr aph cont ai ns t he 10,  
25,  50,  75 and 90 per cent  exceedance val ues t hr ough t he cal endar  year  f or  
t he per i od of  r ecor d.   For  exampl e,  f or  a gi ven day i n t he cal endar  year ,  
t he " 10% Exceedance"  cur ve shows t he wat er  el evat i on at  whi ch 10 per cent  
of  t he val ues on t hat  day wer e gr eat er ,  f or  t he per i od of  r ecor d.   The 
gr aph may al so be used as a r ough i ndi cat or  of  t he pr obabl e seasonal  
var i at i ons i n el evat i ons.

8.  Hi st or i cal  C- 41 wat er  el evat i ons as measur ed at  S- 71 t ai l  wat er  f or  t he 
per i od of  r ecor d f r om Apr i l  23,  2002 t hr ough November  12,  2017 ar e 
pr ovi ded i n Fi gur e 7.   A maxi mum t ai l  wat er  of  18. 1 f eet ,  NGVD was 
r ecor ded on Oct ober  7,  2004.   I n addi t i on,  S- 71 f l ows f or  t he per i od of  
r ecor d f r om Apr i l  23,  2002 t hr ough Oct ober  29,  2017 ar e pr ovi ded i n Fi gur e 
8.   A maxi mum f l ow of  4, 088 cubi c f eet  per  second ( cf s)  was r ecor ded on 
August  20,  2008.

9.  Not e t hat  al l  hydr o met eor ol ogi cal  dat a i n t hi s Sect i on ar e pr ovi s i onal  
and subj ect  t o r evi s i on.   I n gener al ,  hi st or i c wat er  l evel s and di schar ges 
ar e not  necessar i l y  i ndi cat i ve of  f ut ur e l evel s and di schar ges.   The 
cont r act or  shoul d be abl e t o obt ai n hydr o met eor ol ogi cal  dat a f r om t he 
Jacksonvi l l e Di st r i ct ,  Wat er  Management  Sect i on' s websi t e,  whi ch can be 
f ound at :
ht t p: / / www. saj . usace. ar my. mi l / Mi ssi ons/ Ci vi l - Wor ks/ Wat er - Management /  and 
al so t he SFWMD' s websi t e whi ch can be f ound at :   ht t p: / / www. sf wmd. gov 

10.  I t  shal l  be t he cont r act or ' s r esponsi bi l i t y  t o obt ai n i nf or mat i on 
concer ni ng r ai n and wi nd.  Ref er ence i s made t o t he Nat i onal  Oceani c and 
At mospher i c Admi ni st r at i on ( NOAA)  publ i cat i on ent i t l ed Local  
Cl i mat ol ogi cal  Dat a -  Mont hl y Summar y,  whi ch cont ai ns c l i mat ol ogi cal  and 
met eor ol ogi cal  obser vat i ons and dat a,  i ncl udi ng wi nd,  r ai n,  and 
t emper at ur e dat a f or  t he pr oj ect  ar ea.   I t  i s  avai l abl e f or  r evi ew at  t he 
U. S.  Ar my Cor ps of  Engi neer s,  Jacksonvi l l e Di st r i ct  Of f i ce,  701 San Mar co 
Boul evar d,  Jacksonvi l l e,  Fl or i da,  32207- 8175.   Subscr i pt i on pr i ce and 
or der i ng i nf or mat i on i s avai l abl e f r om t he Nat i onal  Cl i mat i c Dat a Cent er ,  
Feder al  Pl aza,  151 Pat t on Avenue,  Ashevi l l e,  Nor t h Car ol i na 28801- 5001.   
NOAA al so has an i nt er net  i nf or mat i on page at :  ht t p: / / www. ncdc. noaa. gov/

11.  The cl i mat e of  t he ar ea i s essent i al l y  subt r opi cal  and humi d.   
Temper at ur es bel ow f r eezi ng ar e r ar e.   The wet  season i n t he pr oj ect  ar ea 
i s f r om May t hr ough Oct ober .   The hur r i cane season i s f r om June t hr ough 
November .   I n gener al ,  t he wi nt er  mont hs const i t ut e t he dr y season,  and 
r ai nf al l  i s  usual l y associ at ed wi t h mi d- l at i t ude syst ems ( f r ont s and 
l ow- pr essur e syst ems)  and i s di st r i but ed i n a spat i al l y  uni f or m pat t er n.  
The summer  mont hs compr i se t he wet  season and r ai nf al l  i s  c l osel y 
associ at ed wi t h convect i ve act i v i t y.  These r ai nf al l  event s ar e nor mal l y of  
shor t  dur at i on and amount s ar e qui t e var i abl e spat i al l y .   Occasi onal l y,  
dai l y r ai nf al l  i n t he dr y season can be qui t e heavy as mi d- l at i t ude 
syst ems penet r at e i nt o Sout h Fl or i da.   The pr oj ect  s i t e i s subj ect  t o 
t r opi cal  st or ms and hur r i canes f r om June t hr ough November ,  and t o wi ndy 
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and/ or  r ai ny weat her  t hr oughout  t he year .  Weat her  f or ecast s as wel l  as 
act ual  r ai nf al l  i nf or mat i on f r om t he Nat i onal  Weat her  Ser vi ce Mi ami - Sout h 
Fl or i da f or ecast  of f i ce can be f ound at :
http://www.srh.noaa.gov/mfl/.

12.  The f ol l owi ng dat a ar e pr ovi ded:  

MONTHLY ANTI CI PATED ADVERSE WEATHER DELAY WORK
DAYS BASED ON 5- DAY WORK WEEK

The aver age number  of  wor k days i n each cal endar  mont h wi t h pr eci pi t at i on 
gr eat er  t han,  or  equal  t o 0. 50 i nches i s pr ovi ded f or  t he pr oj ect  ar ea i n 
t he f ol l owi ng t abl e.   Thi s i nf or mat i on i s based on dat a obt ai ned f r om 
st at i on MOORE HAVEN LOCK 1 l ocat ed at  l at i t ude 26. 84 and l ongi t ude 
- 81. 0872.   

Aver age Number  of  Wor k Days Per  Mont h
Wi t h Pr eci pi t at i on >= 0. 50 I nches

Based on a 5 Day Wor k Week

Gage Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Moor e Haven Lock 1.0 1.0 1.0 1.0 2.0 4.0 4.0 4.0 3.0 1.0 1.0 1.0

The dat a wer e obt ai ned f r om Cl i mat ogr aphy of  t he Uni t ed St at es No.  20 
Mont hl y St at i on Cl i mat e Summar i es f or  Fl or i da,  publ i shed by t he Nat i onal  
Cl i mat i c Dat a Cent er ,  NOAA,  f or  t he per i od of  r ecor d 1981- 2010.   The 
val ues i n t hi s t abl e have been r ounded t o t he near est  whol e number .

PART 2   PRODUCTS ( NOT APPLI CABLE)

PART 3   EXECUTI ON ( NOT APPLI CABLE)

       - -  End of  Sect i on - -

DOCUMENT 00 33 50  Page 4
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

SECTI ON TABLE OF CONTENTS

DI VI SI ON 01 -  GENERAL REQUI REMENTS

SECTI ON 01 11 00

SUMMARY OF WORK

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   SUBMI TTALS
  1. 3   WORK COVERED BY CONTRACT DOCUMENTS
    1. 3. 1   Pr oj ect  Descr i pt i on
    1. 3. 2   Or der  of  Wor k
    1. 3. 3   Locat i on and Access
    1. 3. 4   Wor k Rest r i ct i ons
    1. 3. 5   Bypass of  Wat er  Pl an and Requi r ement s
      1. 3. 5. 1   Bypass Pumpi ng Syst em
    1. 3. 6   Emer gency Act i on Pl an
  1. 4   COMMENCEMENT,  PROSECUTI ON AND COMPLETI ON OF WORK
  1. 5   PHYSI CAL DATA
    1. 5. 1   Physi cal  Condi t i ons
    1. 5. 2   Weat her  and Wat er  St age Dat a
    1. 5. 3   Cont r act or  I nvest i gat i on
    1. 5. 4   Mar i t i me Tr af f i c
    1. 5. 5   Obst r uct i on of  Channel
  1. 6   LAYOUT OF WORK
    1. 6. 1   Est abl i shed Monument s
    1. 6. 2   Layout
    1. 6. 3   Sur vey
  1. 7   DAMAGE TO WORK
  1. 8   DAMAGE TO WORK - -  COFFERDAM REQUI RED
  1. 9   LOCATI ON OF UNDERGROUND FACI LI TI ES
    1. 9. 1   Not i f i cat i on Pr i or  t o Excavat i on
  1. 10   TI ME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER ( 31 OCT 1989)
    1. 10. 1   Schedul e of  Mont hl y Ant i c i pat ed Adver se Weat her  Del ays
    1. 10. 2   Cont r act or  Responsi bi l i t y
  1. 11   COORDI NATI ON

PART 2   PRODUCTS ( NOT APPLI CABLE)

PART 3   EXECUTI ON ( NOT APPLI CABLE)

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 01 11 00  Page 1
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

SECTI ON 01 11 00

SUMMARY OF WORK

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

GDR Sect i on 00 31 32 Geot echni cal  Dat a Repor t  
f or  Her ber t  Hoover  Di ke Rehabi l i t at i on,  
St r uct ur e Repl acement s,  S- 288 ( HP- 1 
Reconstruction

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Bypass of  Wat er  Pl an; G,  DO
Tr af f i c Pl an; G,  RO
Tempor ar y Saf et y Bar r i er  Pl an; G,  RO
Tempor ar y Tur nout s Desi gn Pl an; G,  RO

1. 3   WORK COVERED BY CONTRACT DOCUMENTS

1. 3. 1   Pr oj ect  Descr i pt i on

The wor k i ncl udes r emovi ng an exi st i ng Her ber t  Hoover  Di ke Cul ver t  HP- 1 
and t he const r uct i on of  new wat er  cont r ol  st r uct ur e S- 288 wi t hi n t he same 
f oot pr i nt  as t he exi st i ng st r uct ur e.   The new const r uct i on of  S- 288 wi l l  
r equi r e t he i nst al l at i on of  a st eel  sheet  pi l e cof f er dam wi t h ear t hen 
pl ugs on t he l akesi de and a combi nat i on ear t hen/ sheet  pi l e cof f er dam on 
t he l andsi de.  These f eat ur es ar e r equi r ed t o excavat e,  r emove t he exi st i ng 
st r uct ur e,  and const r uct  t he new S- 288.   The l andsi de cof f er dam wi l l  al so 
ser ve as a bypass r oad f or  t he cont r act or ,  gover nment  and st at e per sonnel  
and ot her  const r uct i on cont r act or s ( const r uct i on equi pment )  not  associ at ed 
wi t h t hi s cont r act .   Dewat er i ng wi l l  be r equi r ed t o cont r ol  t he 
gr oundwat er  i n accor dance wi t h cont r act  speci f i cat i ons.   The st r uct ur e 
wi l l  i ncl ude cast - i n- pl ace r ei nf or ced concr et e f oundat i ons,  headwal l s,  and 
box cul ver t .  A combi nat i on f l ap/ s l i de gat e wi l l  be i nst al l ed at  t he 
l akesi de headwal l .   S- 288 wi l l  consi st  of  one ( 1)  5- f oot  by 5- f oot  cul ver t  
wi t h an appr oxi mat e bar r el  l engt h of  96 f eet .   Ri pr ap wi l l  be i nst al l ed 
al ong t he l akesi de embankment ,  and a cont r ol  bui l di ng wi l l  be i nst al l ed on 
t he wor k pl at f or m.   Wor k al so i ncl udes oper at i on of  t he by- pass pump 
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syst em,  gr assi ng and t ur bi di t y moni t or i ng.  Af t er  compl et i on of  S- 288 
const r uct i on,  t he st eel  sheet  pi l e and ear t hen cof f er dams wi l l  be r emoved.

1. 3. 2   Or der  of  Wor k

The Cont r act or  shal l  compl et e const r uct i on of  S- 288 ( HP- 1)  as f ol l ows:  The 
f i r st  or der  of  wor k ( Phase I )  i ncl udes i nst al l i ng t he pr oj ect  er osi on 
cont r ol  Best  Management  Pr act i ces ( BMPs) ,  t empor ar y const r uct i on access 
r oads/ r amps,  bypass pumpi ng syst em,  and t ur bi di t y bar r i er s.   Thi s i s 
f ol l owed by t he r emoval  and st ockpi l i ng of  exi st i ng r i pr ap and t he 
const r uct i on of  t he l akesi de and l andsi de cof f er dam syst em.   The l akesi de 
cof f er dam syst em i ncl udes a sheet  pi l e cof f er dam wi t h dr i ven pi l es and t wo 
ear t hen pl ugs,  one at  each end of  t he cof f er dam.   The l andsi de cof f er dam 
syst em i s pr i mar i l y an ear t hen cof f er dam wi t h a sheet pi l e wal l  al ong t he 
Feder al  Ri ght  of  Way.   The l andsi de cof f er dam al so ser ves as a bypass r oad 
f or  Gover nment  and t he St at e of  Fl or i da per sonnel  as wel l  as ot her  
const r uct i on cont r act or s not  associ at ed wi t h t hi s cont r act .   The second 
or der  of  wor k ( Phase I I )  i ncl udes t he i nst al l at i on of  t he dewat er i ng 
syst em and excavat i on f or  t he new st r uct ur e,  al ong wi t h demol i t i on of  t he 
exi st i ng HP- 1 st r uct ur e.   Thi s phase al so i ncl udes excavat i ng and r emovi ng 
unsui t abl e soi l  as shown on dr awi ngs.   Once t he unsui t abl e soi l  i s  
r emoved,  t he excavat i on t empl at e i s r est or ed as shown and r equi r ed f or  
st r uct ur e const r uct i on.   The t hi r d or der  of  wor k ( Phase I I I )  i ncl udes 
const r uct i ng t he new wat er  cont r ol  st r uct ur e;  i ncl udi ng t he scour  cut of f  
wal l s,  apr on r i pr ap,  and embankment  dr ai nage f eat ur es.   The f our t h and 
f i nal  or der  of  wor k ( Phase I V)  i ncl udes t he r econst r uct i on of  t he 
embankment  and channel ,  sur f ace t r eat ment s,  and r emoval  of  t he cof f er dam 
syst ems.   Af t er  t he cof f er dams ar e r emoved,  addi t i onal  s i t e gr adi ng i s 
r equi r ed t o t i e newl y const r uct ed sur f ace el evat i ons i nt o exi st i ng sur f ace 
el evat i ons.   Thi s wor k may be out si de t he l i mi t s of  t he cof f er dam 
syst em.     Once t he cof f er dams ar e r emoved,  t he bypass pump syst ems can be 
r emoved.   Remove t he cof f er dam once t he f ol l owi ng cr i t er i a have been 
ver i f i ed and accept ed by t he Cont r act i ng Of f i cer :

  a.    Embankment  r est or at i on el evat i ons ar e met  accor di ng t o t he 
gr ades i ndi cat ed i n t he dr awi ngs,  excl udi ng f i nal  sur f ace t r eat ment s 
and ar eas wher e t he cof f er dam syst em i s i n di r ect  conf l i c t .  See 
Section 35 41 00 EMBANKMENT CONSTRUCTI ON.

  b.    The combi nat i on gat e( s)  have been i nst al l ed and t est ed by t he 
Cont r act or  and accept ed by t he Gover nment .  See Sect i on 35 20 16 
VERTI CAL LI FT SLI DE GATES,  and Sect i on 35 20 17 VERTI CAL LI FT ROLLER 
GATES.

  c.    The Emer gency Bul khead( s)  pass an i n f i el d t est  f i t  wi t hi n t he 
Emer gency Bul khead sl ot ( s) .  See Sect i on 35 20 17 VERTI CAL LI FT ROLLER 
GATES,  Par t  3. 2 ACCEPTANCE TRI AL OPERATI ON AND TEST.

1. 3. 3   Locat i on and Access

The Cont r act or ' s access t o t he st r uct ur e wi l l  be t he USACE Ri ght  of  Ent r y 
f r om SR 78 as shown.   The Cont r act or ' s access i s a shar ed access wi t h 
St at e and Feder al  per sonnel  as wel l  as ot her  const r uct i on cont r act or s not  
associ at ed wi t h t hi s cont r act .   The Cont r act or  i s r esponsi bl e f or  
obt ai ni ng and compl yi ng wi t h al l  r equi r ement s of  St at e,  Count y,  and ot her  
j ur i sdi ct i onal  agenci es f or  per mi t s,  cr i t er i a,  and use i ncl udi ng 
r equi r ement  i n EN- 385- 1- 1.

For  access and t r af f i c  cont r ol  al ong t he cr est  of  t he Her ber t  Hoover  Di ke,  
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t he Cont r act or  may el ect  t o desi gn and const r uct  t empor ar y t ur nout s wi t hi n 
t he l i mi t s of  const r uct i on.   I f  so el ect ed,  a Tempor ar y Tur nout s Desi gn 
Plan  must  be submi t t ed by t he Cont r act or  f or  appr oval  by t he Gover nment  
pr i or  t o commencement  of  wor k.   The desi gn of  t he t empor ar y t ur nout s must  
al so be pr epar ed by,  and si gned and seal ed by a r egi st er ed pr of essi onal  
engi neer  i n t he St at e of  Fl or i da.   Access t o t he bot t om of  excavat i on,  
r amps shal l  compl y wi t h EM- 385- 1- 1.

1. 3. 4   Wor k Rest r i ct i ons

Dur i ng t he const r uct i on,  t he Cont r act or  shal l  not  r educe t he conveyance 
abi l i t y  of  any l andsi de t oe swal es.   The Cont r act or  shal l  pr ovi de 
unobst r uct ed access t o t hese st r uct ur es f or  Gover nment  and or  SFWMD 
per sonnel  i nvol ved i n pr oj ect  oper at i ons at  al l  t i mes.   The Cont r act or  
shal l  coor di nat e wi t h t he adj acent  l andowner  t o pr ovi de passage t hr ough 
t he const r uct i on s i t e f or  pr i vat e st r uct ur es upst r eam of  t he pr oj ect  ar ea.  
The adj acent  l andowner  shal l  be escor t ed t hr ough t he const r uct i on s i t e.

Nor mal  dut y hour s shal l  be def i ned as dayl i ght  hour s Monday t hr ough 
Fr i day.   The f ol l owi ng Feder al  and Semi nol e Tr i be of  Fl or i da ( STOF)  
Hol i days shal l  be obser ved:   New Year ' s Day,  Mar t i n Lut her  Ki ng Jr .  Day,  
Pr esi dent ' s Day,  Good Fr i day,  Memor i al  Day,  I ndependence Day,  Labor  Day,  
I ndi an Day ( l ast  Fr i day i n Sept ember ) ,  Vet er ans Day,  Thanksgi v i ng ( and t he 
day af t er ) ,  and Chr i st mas Day.   The Semi nol e Tr i be of  Fl or i da may r equest  
t he Gover nment  and i t s Cont r act or s t o cease oper at i ons due t o Tr i bal  needs 
or  r equest s.   The Cont r act or  wi l l  be di r ect ed by t he Cont r act i ng Of f i cer  
t o st op wor k f or  t hese i nst ances.   Request s f or  addi t i onal  wor k out si de 
t hese hour s t o i ncl ude t he l i s t ed hol i days shal l  r equi r e wr i t t en appr oval  
f r om t he Cont r act i ng Of f i cer  and t he Semi nol e Tr i be of  Fl or i da seven ( 7)  
days i n advance of  t he pr oposed wor k per i od.   Cont r act  dur at i on was 
der i ved usi ng f i ve t en- hour  wor k days,  Monday t hr ough Fr i day.

1. 3. 5   Bypass of  Wat er  Pl an and Requi r ement s

St r uct ur e 288 ( Cul ver t  HP- 1)  wi l l  r equi r e bypass of  wat er  f or  cont i nual  
f l ood pr ot ect i on f or  t he ent i r e dur at i on of  const r uct i on act i v i t i es.   The 
Cont r act or  shal l  pr epar e and submi t  a Bypass Pl an f or  car e and di ver si on 
of  wat er  t o t he Gover nment  f or  appr oval  pr i or  t o commencement  of  wor k.   
The Bypass Pl an shal l  be such t hat  i t  i s  capabl e of  bei ng oper at ed 24 
hour s a day,  7 days a week t hr oughout  t he dur at i on of  const r uct i on.   The 
Bypass pl an must  i ncl ude a mai nt enance schedul e.

1. 3. 5. 1   Bypass Pumpi ng Syst em

At  St r uct ur e 288 ( Cul ver t  HP- 1) ,  t he Cont r act or  shal l  i nst al l  and oper at e 
a bypass pumpi ng syst em capabl e of  t he f ol l owi ng per f or mance:

Landsi de t o Lakesi de ( C- 41 Canal ) :   20 cf s ( mi ni mum)  over  t he embankment .
Lakesi de t o l andsi de:   3 cf s ( mi ni mum)  over  t he embankment .

The bypass pumpi ng syst em shal l  be mai nt ai ned i n such a manner  t hat  when 
necessar y or  r equest ed by t he Cont r act i ng Of f i cer  or  t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve,  i t  can be oper at ed 24 hour s a day,  7 days a week 
at  f ul l  demonst r at ed capaci t y.

The bypass pumpi ng syst em shal l  i ncl ude:  ( 1)  al l  hydr aul i c component s and 
ot her  r equi r ed component s needed t o convey wat er  f r om t he pump i nt ake t o 
t he pi ped out l et  ( 2)  Any si t e i mpr ovement s r equi r ed t o suppl y t he 
pr escr i bed pump capaci t y t o t he pump( s)  ( 3)  Di f f user s r equi r ed t o 
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di ssi pat e t ur bi d di schar ge and er osi ve vel oci t i es at  t he out l et ,  and ( 4)  
Vacuum br eaks or  check val ves t o pr event  an uncont r ol l ed s i phon.   The 
mi ni mum per f or mance r equi r ement s shal l  be ver i f i ed at  t he di schar ge 
l ocat i on by a f l ow met er  or  ot her  appr oved devi ce.   The pr escr i bed pump 
syst em capaci t y shal l  be demonst r at ed t o t he Cont r act i ng Of f i cer  at  t he 
pumped out l et .

The bypass pumpi ng syst em shal l  be f ul l y  oper at i onal  and r equi r ed bypass 
capaci t i es shal l  be t est ed bef or e begi nni ng i nst al l at i on of  t he t empor ar y 
l andsi de and l akesi de cof f er dams.   The bypass pumpi ng syst em di schar ge 
connect i ons t o t he Har ney Pond Canal  ( C- 41)  shal l  be out si de t he l i mi t s of  
t he t empor ar y cof f er dam i n such a manner  not  t o cause damage t o of f s i t e 
f eat ur es.   The mi ni mum i nver t  el evat i on of  t he bypass pi pe cr ossi ng t he 
cr est  of  t he Her ber t  Hoover  Di ke t i e- back l evee ( L- 50)  i s 24. 66 f eet .

Oper at i on of  t he bypass pumpi ng syst em shal l  be by t he di r ect i on of  t he 
Cont r act i ng Of f i cer  or  t he Cont r act i ng Of f i cer ' s Repr esent at i ve.   
Cont r act or  shal l  hol d a coor di nat i on meet i ng bet ween t he Cor ps,  t he SFWMD,  
and t he Semi nol e Tr i be of  Fl or i da ( STOF)  pr i or  t o t he st ar t  of  oper at i on 
of  t he bypass pumpi ng syst em at  S- 288 ( HP- 1) .   A debr i s/ t r ash scr een and 
measur es t o pr ot ect  f i sh and wi l dl i f e at  t he i nt ake and di schar ge 
l ocat i ons shal l  be i mpl ement ed.   The Cont r act or  wi l l  al so be r esponsi bl e 
f or  mai nt ai ni ng a pump ut i l i zat i on l og i n or der  t o accur at el y t r ack t he 
number  of  hour s of  pump usage,  as wel l  as dat es and t i mes t he pumpi ng uni t  
( or  uni t s)  was r equest ed t o be oper at ed.   The def aul t  posi t i on of  t he 
bypass pump conf i gur at i on at  St r uct ur e 288 ( Cul ver t  HP- 1)  i s 20 cf s f or  
dr ai nage ( l andsi de t o l akesi de) .  

The cont r act or  wi l l  t ypi cal l y be gi ven Twent y Four  ( 24)  hour s '  not i ce t o 
r econf i gur e t he bypass pump syst em t o pr ovi de 3 cf s f or  wat er  suppl y.   The 
cont r act or  shal l  be abl e t o pr ovi de t he f ul l  pumpi ng r at e of  3 cf s f or  
wat er  suppl y i n l ess t han t went y f our  hour s f r om t he t i me t he not i ce i s 
gi ven.   Upon cessat i on of  wat er  suppl y pumpi ng and at  t he di r ect i on of  t he 
cont r act i ng of f i cer  or  t he cont r act i ng of f i cer s r epr esent at i ve,  t he 
cont r act or  shal l  r et ur n t he pump syst em t o t he def aul t  posi t i on and be 
abl e t o pr ovi de t he f ul l  pumpi ng r at e of  20 cf s wi t hi n t went y f our  hour s 
f r om t he t i me t he not i ce i s gi ven.

Conveyance of  r ai nf al l  r unof f ,  seepage,  and/ or  ot her  f l ows adj acent  t o t he 
const r uct i on s i t e shal l  be mai nt ai ned dur i ng const r uct i on.   I f  
const r uct i on act i v i t i es i mpact  ot her wi se nat ur al  r unof f  conveyance,  t he 
cont r act or  shal l  t ake measur es t o mai nt ai n t he exi st i ng conveyance 
r esul t i ng i n no adver se i mpact  t o nat ur al  dr ai nage capabi l i t i es.   I f  t he 
pumps l eave t he j obsi t e or  r equi r e r epai r ,  a f l ow met er  t est  must  be 
per f or med by t he cont r act or  t o ver i f y f l ow r at es.   The cont r act or  shal l  
ver i f y f l ow r at es ever y 6 mont hs whi l e t he bypass syst em i s i n use.

1. 3. 6   Emer gency Act i on Pl an

I n t he event  of  ant i c i pat ed hi gh l ake st ages,  t he Cont r act i ng Of f i cer  wi l l  
di r ect  t he Cont r act or  t o execut e an emer gency act i on pl an ( EAP) .   The EAP 
wi l l  onl y be execut ed by t he Cont r act or  when di r ect ed by t he Cont r act i ng 
Of f i cer  i n t he event  of  an appr oachi ng hur r i cane,  t r opi cal  st or m or  hi gh 
l ake wat er  st age.   The pl an may i ncl ude addi t i onal  ar mor i ng,  equal i z i ng 
t he hydr aul i c head acr oss cof f er dams or  pr event at i ve dr awdown of  adj acent  
st or mwat er  canal s.   An equi t abl e adj ust ment  pur suant  t o Cl ause CHANGES 
( FAR 52. 243- 4)  of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1 wi l l  be made 
as f ul l  compensat i on f or  wor k r equi r ed t o execut e and r ecover  f r om t he EAP.
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1. 4   COMMENCEMENT,  PROSECUTI ON AND COMPLETI ON OF WORK

  a.   Read t hi s par agr aph i n conj unct i on wi t h t he Cl ause COMMENCEMENT,  
PROSECUTI ON,  AND COMPLETI ON OF WORK ( FAR 52. 211- 10)  of  Sect i on 00700 
CONTRACT CLAUSES i n Vol ume 1.

  b.   Gr ass shal l  be est abl i shed not  l at er  t han t he t i me st at ed i n t he 
Cl ause COMMENCEMENT,  PROSECUTI ON,  AND COMPLETI ON OF WORK ( FAR 
52. 211- 10)  of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.   Thi s 
r ef l ect s t he t i me st at ed f or  t he est abl i shment  of  gr ass i n Sect i on 
32 92 23 SODDI NG.

1. 5   PHYSI CAL DATA

Read t hi s par agr aph i n conj unct i on wi t h t he Cl ause PHYSI CAL DATA ( FAR 
52. 236- 4)  of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

1. 5. 1   Physi cal  Condi t i ons

The i ndi cat i ons of  physi cal  condi t i ons on t he dr awi ngs and i n t he 
speci f i cat i ons ar e t he r esul t  of  s i t e i nvest i gat i ons by sur veys and/ or  by 
cor e bor i ngs.   When t he i ndi cat ed physi cal  condi t i ons ar e t he r esul t  of  
s i t e i nvest i gat i ons by cor e bor i ngs,  t he cor e bor i ng l ogs and l abor at or y 
dat a ar e i n Sect i on 00 31 32 GEOTECHNI CAL DATA REPORT ( GDR)  and t he cor e 
bor i ng l ocat i ons ar e shown on t he dr awi ngs.   Al so,  see t he r epor t  f or  
i nst r uct i ons concer ni ng avai l abi l i t y  of  cor e bor i ngs f or  i nspect i on.

1. 5. 2   Weat her  and Wat er  St age Dat a

See Sect i on 00 33 50 WEATHER AND WATER STAGE DATA.   I t  i s  t he Cont r act or ' s 
r esponsi bi l i t y  t o obt ai n i nf or mat i on concer ni ng r ai n and wi nd.

1. 5. 3   Cont r act or  I nvest i gat i on

Ref er  t o t he Cl ause SI TE I NVESTI GATI ON AND CONDI TI ONS AFFECTI NG THE WORK 
( FAR 52. 236- 3)  of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

1. 5. 4   Mar i t i me Tr af f i c

Channel  t r af f i c  i n t he pr oj ect  ar ea consi st s of  pl easur e and smal l  
r ecr eat i onal  vessel s of  al l  t ypes and si zes whi ch can be accommodat ed by 
exi st i ng dept hs.

1. 5. 5   Obst r uct i on of  Channel

The Cont r act or  shal l  pr epar e a Tempor ar y Saf et y Bar r i er  Pl an f or  
Gover nment  appr oval  f or  t he dur at i on of  const r uct i on at  t he st r uct ur e.

1. 6   LAYOUT OF WORK

Read t hi s par agr aph i n conj unct i on wi t h t he Cl ause LAYOUT OF WORK ( FAR 
52. 236- 17)  of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

1. 6. 1   Est abl i shed Monument s

The Gover nment  has est abl i shed monument s al ong t he wor k s i t e( s) .   Each 
monument  i s r epr esent ed i n t he cont r act  dr awi ngs by a Desi gnat i on and i n 
most  cases,  an al phanumer i c Per manent  I dent i f i er  ( PI D) .   I nf or mat i on 
concer ni ng t he l ocat i on and el evat i ons can be f ound wi t hi n t he Sur vey 
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Not es on t he pl an sheet s.   The Sur vey Not es f or  each i ncl uded f i el d sur vey 
wi l l  c i t e a par t i cul ar  sur vey number ,  and speci f y t he cont r ol  used t o 
conduct  t hat  sur vey.   Addi t i onal  i nf or mat i on i s i ncl uded i n t he Sur vey 
Not es t hat  must  be dupl i cat ed i f  an at t empt  t o r ecr eat e t he subj ect  sur vey 
i s desi r ed.

For  navi gat i on channel s,  t he Gover nment  has est abl i shed t i dal  cal i br at i on 
s i t es f or  pr oj ect s const r uct ed and mai nt ai ned t o a t i dal  dat um.   Each 
t i dal  cal i br at i on s i t e i s r epr esent ed i n t he pl an sheet  dr awi ngs by 
St at i on I D,  and i s c i t ed i n t he Sur vey Not es.   Al l  pr oj ect s const r uct ed 
and mai nt ai ned t o a t i dal  dat um shal l  be cal i br at ed t o t he St at i on I D 
speci f i ed i n t he pl an sheet  dr awi ngs.   I nf or mat i on r egar di ng t he l ocat i on 
and associ at ed benchmar ks of  t he r ef er enced St at i on I D i s i ncl uded i n t he 
Monument  Descr i pt i on sect i on of  t hese speci f i cat i ons.

See Sect i on 00 31 21 CONTROL MONUMENT DESCRI PTI ONS.

1. 6. 2   Layout

Fr om t he monument s,  cont r ol  dat a and el evat i ons est abl i shed by t he 
Gover nment ,  t he Cont r act or  shal l  compl et e t he l ayout  of  t he wor k and shal l  
be r esponsi bl e f or  al l  measur ement s t hat  may be r equi r ed f or  t he execut i on 
of  t he wor k t o t he l ocat i on and l i mi t  mar ks pr escr i bed i n t he 
speci f i cat i ons or  on t he cont r act  dr awi ngs,  subj ect  t o such modi f i cat i ons 
as t he Cont r act i ng Of f i cer  may r equi r e t o meet  changed condi t i ons or  as a 
r esul t  of  necessar y modi f i cat i ons t o t he cont r act  wor k.

1. 6. 3   Survey

The Cont r act or  shal l  f ur ni sh,  at  hi s own expense,  such st akes,  t empl at es,  
pl at f or ms,  equi pment ,  t ool s and mat er i al ,  and al l  l abor  as may be r equi r ed 
i n l ayi ng out  any par t  of  t he wor k f r om t he monument s,  cont r ol  dat a and 
el evat i ons est abl i shed by t he Gover nment .   I t  shal l  be t he r esponsi bi l i t y  
of  t he Cont r act or  t o mai nt ai n and pr eser ve al l  st akes and ot her  mar ks 
est abl i shed by t he Cont r act i ng Of f i cer  unt i l  aut hor i zed t o r emove t hem,  
and i f  such mar ks ar e dest r oyed by t he Cont r act or  or  t hr ough hi s 
negl i gence,  pr i or  t o t hei r  aut hor i zed r emoval ,  t hey may be r epl aced by t he 
Cont r act i ng Of f i cer ,  at  hi s di scr et i on,  and t he expense of  r epl acement  
wi l l  be deduct ed f r om any amount s due or  t o become due t he Cont r act or .   
The Cont r act i ng Of f i cer  may r equi r e t hat  wor k be suspended at  any t i me 
when l ocat i on and l i mi t  mar ks est abl i shed by t he Cont r act or  ar e not  
r easonabl y adequat e t o per mi t  checki ng of  t he wor k.

1. 7   DAMAGE TO WORK

The r esponsi bi l i t y  f or  damage t o any par t  of  t he per manent  wor k shal l  be 
as set  f or t h i n Cl ause PERMI TS AND RESPONSI BI LI TI ES of  Sect i on 00700 
CONTRACT CLAUSES i n Vol ume 1.   However ,  i f ,  i n t he j udgment  of  t he 
Cont r act i ng Of f i cer ,  any par t  of  t he per manent  wor k per f or med by t he 
Cont r act or  i s damaged by f l ood,  ear t hquake,  hur r i cane,  or  t or nado,  whi ch 
damage i s not  due t o t he f ai l ur e of  t he Cont r act or  t o t ake r easonabl e 
pr ecaut i ons or  t o exer ci se sound engi neer i ng and const r uct i on pr act i ces i n 
t he conduct  of  t he wor k,  t he Cont r act or  wi l l  make t he r epai r s as or der ed 
by t he Cont r act i ng Of f i cer  and f ul l  compensat i on f or  such r epai r s wi l l  be 
made at  t he appl i cabl e cont r act  uni t  or  j ob pr i ces as f i xed and 
est abl i shed i n t he cont r act .   I f ,  i n t he opi ni on of  t he Cont r act i ng 
Of f i cer ,  t her e ar e no cont r act  uni t  or  j ob pr i ces appl i cabl e t o any par t  
of  such wor k,  an equi t abl e adj ust ment  pur suant  t o Cl ause CHANGES of  
Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1 wi l l  be made as f ul l  
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compensat i on f or  t he r epai r s of  t hat  par t  of  t he per manent  wor k f or  whi ch 
t her e ar e no appl i cabl e cont r act  uni t  or  j ob pr i ces.   Except  as her ei n 
pr ovi ded,  damage t o al l  wor k ( i ncl udi ng t empor ar y const r uct i on) ,  
ut i l i t i es,  mat er i al s,  equi pment  and pl ant  shal l  be r epai r ed t o t he 
sat i sf act i on of  t he Cont r act i ng Of f i cer  at  t he Cont r act or ' s expense,  
r egar dl ess of  t he cause of  such damage.

1. 8   DAMAGE TO WORK - -  COFFERDAM REQUI RED

  a.   The r esponsi bi l i t y  f or  damage t o any par t  of  t he wor k t o be 
per f or med under  t hi s cont r act  shal l  be as set  f or t h i n Cl ause PERMI TS 
AND RESPONSI BI LI TI ES of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.   
However ,  i f  t he cof f er dam( s)  i s const r uct ed i n accor dance wi t h pl ans 
and pr ogr ess schedul es appr oved by t he Cont r act i ng Of f i cer ,  but  i s  
over t opped by f l ood and such f l ood causes damage t o t he cof f er dam or  
i f  any par t  of  t he per manent  wor k i s damaged by f l ood,  ear t hquake,  
hur r i cane,  or  t or nado,  whi ch damage i s not  due t o t he f ai l ur e of  t he 
Cont r act or  t o t ake r easonabl e pr ecaut i on or  t o exer ci se sound 
engi neer i ng and const r uct i on pr act i ces i n t he conduct  of  t he wor k,  t he 
Cont r act or  wi l l  make t he r epai r s or der ed by t he Cont r act i ng Of f i cer .   
The Cont r act or  shal l  be compensat ed f or  any such r epai r s i n accor dance 
wi t h t he Cl ause CHANGES of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 
1.   The equi t abl e adj ust ment  shal l  be based on t he cont r act  uni t  or  
j ob pr i ces appl i cabl e t o any par t  of  t he damaged wor k.

  b.   The Cont r act or  may,  subj ect  t o appr oval  of  t he Cont r act i ng 
Of f i cer ,  or  t he Cont r act i ng Of f i cer  may or der  t he Cont r act or  t o,  f l ood 
or  br each t he cof f er dam dur i ng a r i se pr i or  t o,  and i n ant i c i pat i on 
of ,  nat ur al  f l oodi ng due t o over t oppi ng.   Such f l oodi ng or  br each wi l l  
be consi der ed t he same as t hough t he cof f er dam,  i f  const r uct ed i n 
accor dance wi t h pl ans and pr ogr ess schedul es appr oved by t he 
Cont r act i ng Of f i cer ,  had been over t opped,  i n whi ch event  an equi t abl e 
adj ust ment  wi l l  be made f or  damages t o t he cof f er dam and/ or  any par t  
of  t he per manent  wor k,  as pr ovi ded i n subpar agr aph a.  above.

1. 9   LOCATI ON OF UNDERGROUND FACI LI TI ES

Al l  under gr ound ut i l i t i es wi t hi n t he wor k l i mi t s must  be posi t i vel y 
i dent i f i ed by a pr i vat e ut i l i t y  l ocat i ng ser vi ce i n addi t i on t o any 
st at i on l ocat i ng ser vi ce and coor di nat ed wi t h t he st at i on ut i l i t y  
depar t ment  and t he Gover nment .  Any ut i l i t i es f ound whi ch ar e not  shown on 
t he const r uct i on dr awi ngs must  be br ought  t o t he Cont r act i ng Of f i cer ' s 
at t ent i on pr i or  t o pr oceedi ng wi t h const r uct i on.

1. 9. 1   Not i f i cat i on Pr i or  t o Excavat i on

Not i f y t he Cont r act i ng Of f i cer  at  l east  15 days pr i or  t o st ar t i ng 
excavat i on wor k.   Cont act  " CALL SUNSHI NE BEFORE YOU DI G"  at  
1- 800- 432- 4770.   Cont r act or  i s r esponsi bl e f or  mar ki ng al l  ut i l i t i es not  
mar ked by " CALL SUNSHI NE" .

1. 10   TI ME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER ( 31 OCT 1989)

Thi s pr ovi s i on speci f i es t he pr ocedur e f or  t he det er mi nat i on of  t i me 
ext ensi ons f or  unusual l y sever e weat her  i n accor dance wi t h t he Cl ause 
DEFAULT ( FI XED- PRI CE CONSTRUCTI ON)  of  Sect i on 00700 CONTRACT CLAUSES i n 
Vol ume 1.   I n or der  f or  t he Cont r act i ng Of f i cer  t o awar d a t i me ext ensi on 
under  t hi s c l ause,  t he f ol l owi ng condi t i ons must  be sat i sf i ed:
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  a.   The weat her  exper i enced at  t he pr oj ect  s i t e dur i ng t he cont r act  
per i od must  be f ound t o be unusual l y sever e;  t hat  i s ,  mor e sever e t han 
t he adver se weat her  ant i c i pat ed f or  t he pr oj ect  l ocat i on dur i ng any 
gi ven mont h.

  b.   The unusual l y sever e weat her  must  act ual l y cause a del ay t o t he 
compl et i on of  t he pr oj ect .   The del ay must  be beyond t he cont r ol  and 
wi t hout  t he f aul t  or  negl i gence of  t he Cont r act or .

1. 10. 1   Schedul e of  Mont hl y Ant i c i pat ed Adver se Weat her  Del ays

The schedul e of  mont hl y ant i c i pat ed adver se weat her  del ays i s based upon 
Nat i onal  Oceani c and At mospher i c Admi ni st r at i on ( NOAA)  or  s i mi l ar  dat a f or  
t he pr oj ect  l ocat i on and wi l l  const i t ut e t he base l i ne f or  mont hl y weat her  
t i me eval uat i ons.   The Cont r act or ' s pr ogr ess schedul e must  r ef l ect  t hese 
ant i c i pat ed adver se weat her  del ays i n al l  weat her  dependent  act i v i t i es.   
See Sect i on 00 33 50 WEATHER AND WATER STAGE DATA t o obt ai n MONTHLY 
ANTI CI PATED ADVERSE WEATHER DELAY WORK DAYS BASED ON 5- DAY WORK WEEK.

1. 10. 2   Cont r act or  Responsi bi l i t y

Upon acknowl edgment  of  t he Not i ce t o Pr oceed ( NTP)  and cont i nui ng 
t hr oughout  t he cont r act ,  t he Cont r act or  wi l l  r ecor d on t he dai l y CQC 
r epor t  t he occur r ence of  adver se weat her  and r esul t ant  i mpact  t o nor mal l y 
schedul ed wor k.   Act ual  adver se weat her  del ay days must  pr event  wor k on 
cr i t i cal  act i v i t i es f or  50 per cent  or  mor e of  t he Cont r act or ' s schedul ed 
wor k day.   The number  of  act ual  adver se weat her  del ay days shal l  i ncl ude 
days i mpact ed by act ual  adver se weat her  ( even i f  adver se weat her  occur r ed 
i n pr evi ous mont h) ,  be cal cul at ed chr onol ogi cal l y f r om t he f i r st  t o t he 
l ast  day of  each mont h,  and be r ecor ded as f ul l  days.   I f  t he number  of  
act ual  adver se weat her  del ay days exceeds t he number  of  days ant i c i pat ed 
i n Sect i on 00 33 50 WEATHER AND WATER STAGE DATA,  t he Cont r act i ng Of f i cer  
wi l l  conver t  any qual i f y i ng del ays t o cal endar  days,  gi v i ng f ul l  
consi der at i on f or  equi val ent  f ai r  weat her  wor k days,  and i ssue a 
modi f i cat i on i n accor dance wi t h t he Cl ause DEFAULT ( FI XED PRI CE 
CONSTRUCTI ON)  of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

1. 11   COORDINATION

The Gover nment  wi l l  coor di nat e a meet i ng wi t h t he Cont r act or ,  Sout h 
Fl or i da Wat er  Management  Di st r i ct ,  and adj acent  l andowner s pr i or  t o t he 
commencement  of  wor k.   The i nt ent  of  t hi s meet i ng i s t o di scuss 
const r uct i on act i v i t i es t hat  may i mpact  ot her  par t i es.

PART 2   PRODUCTS ( NOT APPLI CABLE)

PART 3   EXECUTI ON ( NOT APPLI CABLE)

       - -  End of  Sect i on - -
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SECTI ON 01 22 00

MEASUREMENT AND PAYMENT

PART 1   GENERAL

1. 1   SUMMARY

Thi s sect i on descr i bes how Li ne I t ems wi l l  be measur ed and pai d f or  when 
maki ng pr ogr ess payment s.   Wor k t o be measur ed i s descr i bed i n 
speci f i cat i on sect i ons l i s t ed f or  each Li ne I t em.   Measur ement  pr ocedur es 
f or  payment ,  r equi r ed quant i t y sur vey or  pr ocur ement  document at i on and 
payment  r est r i ct i ons ar e descr i bed i n appl i cabl e speci f i cat i on sect i ons.   
Al l ocat e cost s f or  wor k not  speci f i cal l y ment i oned t o t he Li ne I t em most  
c l osel y associ at ed wi t h wor k i nvol ved.   Unl ess t her e i s a speci f i c  Li ne 
I t em f or  admi ni st r at i ve cost s,  such as Qual i t y Cont r ol  and Saf et y,  
al l ocat e such cost s pr opor t i onal l y acr oss al l  Li ne I t ems.

1. 2   RESI DENT MANAGEMENT SYSTEM ( RMS)

1. 2. 1   Definition

The t er ms " Cont r act  Li ne I t em Number  ( CLI N) "  and " Li ne I t em"  ar e 
i nt er changeabl e her ei n ( e. g. :  CLI N 0001 i s Li ne I t em 0001) .   The t er m 
" CLI N"  i s a cont r act i ng t er m used i n t he Resi dent  Management  Syst em ( RMS)  
payment  dat a base.

1. 2. 2   Instructions

See Sect i on 01 45 04 CONTRACTOR QUALI TY CONTROL f or  i nst r uct i ons on 
l i nki ng a CLI N t o a schedul e of  val ues of  pay act i v i t i es and const r uct i on 
schedul e,  and i n- dept h payment  pr ocedur e.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Tr ansmi t  submi t t al  
i t ems i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   Submi t  
t he f ol l owi ng pr econst r uct i on submi t t al  i t ems no l at er  t han 30 cal endar  
days af t er  Not i ce t o Pr oceed:

SD- 01 Pr econst r uct i on Submi t t al s

Schedul e of  Val ues; G,  RO

Pr ovi de a br eakdown of  Job i t ems i nt o pr oposed pay act i v i t i es as 
par t  of  t he i ni t i al  pr oj ect  schedul e.   Schedul e of  Val ues wi l l  
become basi s f or  CLI N and Pay Act i v i t y dat a i n t he RMS payment  
dat a base.

SD- 07 Cer t i f i cat es
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Request  f or  Pr ogr ess Payment ; G,  RO

Submi t  mont hl y i n accor dance wi t h subpar agr aph " Request i ng 
Pr ogr ess Payment "  bel ow.

1. 4   PAYMENT PROCEDURES

Payment  i t ems f or  t he wor k i n t hi s cont r act  on whi ch t he cont r act  payment s 
wi l l  be made ar e l i s t ed i n t he LI NE I TEMS AND PRI CI NG SCHEDULE and 
descr i bed bel ow.   The pr i ce and payment  made f or  each i t em l i st ed shal l  
const i t ut e f ul l  compensat i on f or  f ur ni shi ng al l  pl ant ,  l abor ,  mat er i al s,  
and equi pment ,  and per f or mi ng any associ at ed Cont r act or  qual i t y cont r ol ,  
envi r onment al  pr ot ect i on,  meet i ng saf et y r equi r ement s,  t est s and r epor t s,  
and f or  per f or mi ng al l  wor k r equi r ed f or  whi ch separ at e payment  i s not  
ot her wi se pr ovi ded.   Al l  cost s f or  i t ems of  wor k,  whi ch ar e not  
speci f i cal l y ment i oned t o be i ncl uded i n a par t i cul ar  payment  i t em,  shal l  
be i ncl uded i n t he l i s t ed i t em most  c l osel y associ at ed wi t h t he wor k 
involved.

1. 4. 1   Job

Pr ogr ess payment s f or  Job CLI Ns wi l l  be made i n accor dance wi t h t he 
Payment s Under  Fi xed- Pr i ce Const r uct i on Cont r act s c l ause of  Sect i on 00700 
CONTRACT CLAUSES i n Vol ume 1.   Submi t  a l i s t  of  pay act i v i t i es,  ( Schedul e 
of  Val ues)  t o br eakdown bi d f or  each Job CLI N.   The Schedul e of  Val ues 
shal l  be submi t t ed f or  Gover nment  appr oval  wi t h t he basel i ne schedul e 
submi t t al  ( see Sect i on 01 32 01 PROJECT SCHEDULE.   An unbal anced Schedul e 
of  Val ues and Pay Act i v i t y Schedul e wi l l  be r et ur ned f or  r evi s i on.   I f  
t hi s cont r act  cont ai ns ei t her  t he Cont i nui ng Cont r act s c l ause or  t he 
Cont i nui ng Cont r act s ( Al t er nat e)  c l ause,  t he Cont r act or  shoul d t ake i nt o 
account  t he amount  r eser ved f or  cont r act  payment s when pr epar i ng t he 
const r uct i on schedul e.

1. 4. 2   Uni t  Pr i ce

Each Uni t  Pr i ce CLI N may be a s i ngl e pay act i v i t y i t em or  may be br oken 
down i nt o pay act i v i t i es wi t h smal l er  quant i t i es equal  t o CLI N t ot al .   
Cont r act  uni t  pr i ce mul t i pl i ed by agr eed quant i t y i s f ul l  compensat i on.

1. 5   LI NE I TEMS

Li ne i t ems wi l l  be pai d i n accor dance wi t h t he par agr aph PAYMENT 
PROCEDURES above and as r equi r ed bel ow.   The f ol l owi ng l i ne i t ems ar e 
i ncl uded i n Sect i on 00010A LI NE I TEMS AND PRI CI NG SCHEDULE i n Vol ume 1:

1. 5. 1   Access ( Li ne I t em 0001)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
c l ear i ng and gr ubbi ng;  s i l t  f ence;  t empor ar y f enci ng;  and t he 
const r uct i on,  mai nt enance and r emoval  of  s i t e access as shown.   See 
Section 35 41 00 EMBANKMENT CONSTRUCTI ON.

1. 5. 2   Tur bi di t y Moni t or i ng ( Li ne I t em 0002)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
obt ai ni ng,  anal yzi ng,  and r epor t i ng t he r esul t s of  moni t or i ng f or  
t ur bi di t y.   See Sect i on 01 57 25 TURBI DI TY AND DI SPOSAL MONI TORI NG.
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1. 5. 3   Sheet  Pi l e Cof f er dam ( Li ne I t em 0003)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
const r uct i on,  mai nt enance and r emoval  of  pi l e cof f er dams,  i ncl udi ng 
cut t i ng and abandoni ng i n pl ace.

1. 5. 4   Ear t hen Cof f er dam and Pl ugs ( Li ne I t em 0004)

Uni t  pr i ce payment  wi l l  be made f or  cost  associ at ed wi t h or  i nci dent al  t o 
pl acement ,  mai nt enance and r emoval  of  t he ear t hen cof f er dam and pl ugs.    
The uni t  of  measur e i s cubi c yar d.   Thi s CLI N does not  i ncl ude sur f ace 
treatments.

1. 5. 5   Cof f er dam Ar mor i ng ( Li ne I t em 0005)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement ,  mai nt enance and r emoval  of  cof f er dam sur f ace t r eat ment s.

1. 5. 5. 1   I mpor t  Ri p Rap ( Li ne I t em 0006)

CLI N i ncl udes geot ext i l e,  beddi ng st one,  and r i p r ap.   Measur ement  wi l l  be 
made by t he ar ea pl aced.   The uni t  of  measur e i s squar e yar d.

1. 5. 5. 2   HPTRM & Sod ( Li ne I t em 0007)

Measur ement  wi l l  be made by t he ar ea pl aced.   The uni t  of  measur e i s 
squar e yar d.

1. 5. 5. 3   Rol l ed Er osi on Cont r ol  Pr oduct  ( RECP)  ( Li ne I t em 0008)

Measur ement  wi l l  be made by t he ar ea pl aced.   The uni t  of  measur e i s 
squar e yar d.

1. 5. 6   Cof f er dam Seepage Pr ot ect i on ( Li ne I t em 0009)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement ,  mai nt enance and r emoval  of  seepage pr ot ect i on,  i ncl udi ng 
beddi ng st one and geot ext i l e.   Measur ement  wi l l  be made by t he ar ea 
pl aced.   The uni t  of  measur e i s squar e yar d.   Thi s CLI N does not  i ncl ude 
geot ext i l e and beddi ng st one pl ace beneat h i mpor t  r i pr ap.

1. 5. 7   Dewat er i ng ( Li ne I t em 0010)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
i nst al l at i on,  oper at i on,  mai nt enance and r emoval  of  dewat er i ng equi pment  
and dr ai nage f aci l i t i es.   Thi s i ncl udes per mi t t i ng and pr epar at i on of  t he 
Dewat er i ng Wor k Pl an.

1. 5. 8   Excavat i on ( Li ne I t em 0011)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
excavat i on,  t r anspor t at i on,  and di sposal  of  al l  mat er i al s not  ot her wi se 
def i ned;  excavat i on,  haul i ng and st ockpi l i ng of  t opsoi l ;  pr ovi di ng and 
mai nt ai ni ng access t o t he wor k s i t e( s)  and di sposal  ar ea( s) ;  noi se 
cont r ol ;  er osi on cont r ol ;  and debr i s r emoval .

1. 5. 9   Demol i t i on ( Li ne I t em 0012)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
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demol i t i on,  haul i ng,  of f s i t e di sposal ,  and st ockpi l i ng of  exi st i ng 
st r uct ur es and f eat ur es,  i ncl udi ng exi st i ng r i pr ap and exi st i ng pavement ,  
necessar y t o compl et e wor k.   Demol i t i on shal l  al so i ncl ude cost  of  
decommi ssi oni ng exi st i ng moni t or i ng wel l s/ pi ezomet er s.

1. 5. 10   Sheet pi l e Scour  Cut of f  Wal l s ( Li ne I t em 0013)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
const r uct i on and compl et i on of  t he sheet pi l e scour  cut of f  wal l s under  t he 
headwal l s and t he wi ngwal l s on bot h s i des of  t he cul ver t .

1. 5. 11   Mud Mat  ( Li ne I t em 0014)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement  and compl et i on of  t he unr ei nf or ced concr et e mud mat  r equi r ed f or  
t he ent i r e cul ver t  st r uct ur e f oundat i on as shown on t he dr awi ngs.

1. 5. 12   Lakesi de Headwal l  Rei nf or ced Concr et e ( Li ne I t em 0015)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement  and compl et i on of  r ei nf or ced concr et e r equi r ed f or  t he st r uct ur e.

1. 5. 13   Lakesi de Wi ng Wal l s Rei nf or ced Concr et e ( Li ne I t em 0016)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement  and compl et i on of  r ei nf or ced concr et e r equi r ed f or  t he st r uct ur e.

1. 5. 14   Landsi de Headwal l  Rei nf or ced Concr et e ( Li ne I t em 0017)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement  and compl et i on of  r ei nf or ced concr et e r equi r ed f or  t he st r uct ur e.

1. 5. 15   Landsi de Wi ng Wal l s Rei nf or ced Concr et e ( Li ne I t em 0018)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement  and compl et i on of  r ei nf or ced concr et e r equi r ed f or  t he st r uct ur e.

1. 5. 16   Cul ver t  St r uct ur e Rei nf or ced Concr et e ( Li ne I t em 0019)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement  and compl et i on of  r ei nf or ced concr et e r equi r ed f or  t he st r uct ur e.

1. 5. 17   Lakesi de Headwal l  Embedded Met al s ( Li ne I t em 0020)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  embedded met al s r equi r ed f or  bul khead 
sl ot s,  s i l l s  and ar mor s as shown on t he dr awi ngs.

1. 5. 18   Landsi de Headwal l  Embedded Met al s ( Li ne I t em 0021)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  embedded met al s r equi r ed f or  bul khead 
sl ot s,  s i l l s  and ar mor s as shown on t he dr awi ngs.

1. 5. 19   Mi scel l aneous Met al s ( Li ne I t em 0022)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  mi scel l aneous met al s not  pai d f or  under  t he 
l i ne i t em " Embedded Met al s"  above.
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1. 5. 20   Combi nat i on Sl i de/ Fl ap Gat e wi t h Act uat or  ( Li ne I t em 0023)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  combi nat i on s l i de/ f l ap gat es wi t h 
act uat or s.   Measur ement  wi l l  be by t he number  of  gat es i nst al l ed.   Uni t  of  
measur e i s each.

1. 5. 21   Manat ee Scr een/ Debr i s Bar r i er  ( Li ne I t em 0024)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  manat ee scr een/ debr i s bar r i er s.   
Measur ement  wi l l  be by t he number  of  scr een/ bar r i er s i nst al l ed.   Uni t  of  
measur e i s each.

1. 5. 22   Embankment  Fi l l  ( Li ne I t em 0025)

 Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  
t o bor r ow,  t r anspor t at i on,  and pl acement  of  embankment  or  ot her  f i l l  t o 
t he l i nes and gr ades shown,  f i nal  const r uct i on of  t he new S- 288 St r uct ur e 
and f i nal  r est or at i on of  t he s i t e;  noi se cont r ol ;  er osi on cont r ol ;  and 
debr i s r emoval .   Payment  under  t hi s l i ne i t em i ncl udes compact i on and 
pl acement  of  subgr ades f or  r oads,  f oundat i ons and r evet ment ,  embankment  
and pl acement  of  t opsoi l .   Payment  under  t hi s l i ne i t em does not  i ncl ude 
Soi l - Bent oni t e Cor e,  Chi mney Dr ai n,  Dr ai nage Bl anket ,  or  Fi l t er  Col l ar .

The t ot al  amount  of  mat er i al  pl aced,  and t o be pai d f or  under  t hi s 
cont r act ,  wi l l  be measur ed by t he vol ume i n- pl ace wi t h quant i t i es 
det er mi ned by di gi t al  t er r ai n model  ( DTM)  sur f ace t o sur f ace 
comput at i ons.   The Gover nment  wi l l  per f or m i ni t i al  and f i nal  sur veys i n 
accor dance wi t h t he c l ause QUANTI TY SURVEYS of  Sect i on 00700 CONTRACT 
CLAUSES i n Vol ume 1.   The i ni t i al  and f i nal  DTM sur f aces used f or  
cal cul at i on of  f i nal  quant i t i es wi l l  be det er mi ned f r om t he or i gi nal  
( i ni t i al  sur f ace)  sur vey per f or med by t he Gover nment  af t er  excavat i on and 
pl acement  of  concr et e cul ver t  st r uct ur es,  headwal l s and wi ng wal l s,  and 
bef or e f i l l  pl acement ,  and t he f i ni shed gr ades ( f i nal  sur f ace)  as shown on 
t he dr awi ngs.   The f i nal  sur vey per f or med by t he Gover nment  wi l l  be used 
t o ver i f y t hat  f i l l  pl acement  i s compl et e t o t he r equi r ed f i ni shed gr ades,  
and t hat  t ol er ances have not  been exceeded.   Fi l l  above r equi r ed f i ni shed 
gr ades wi l l  not  be i ncl uded i n quant i t i es cal cul at ed f or  f i nal  payment .   
The est i mat ed quant i t y f or  t hi s l i ne i t em does not  i ncl ude t ol er ances.   
The Cont r act or  i s r esponsi bl e f or  consi der i ng t he cost  of  r equi r ed 
t ol er ances,  and i ncl udi ng t hi s cost  i n t he uni t  pr i ce f or  t hi s l i ne i t em 
( see Sect i on 00010A LI NE I TEMS AND PRI CI NG SCHEDULE i n Vol ume 1) .   DTM 
sur f aces used f or  cal cul at i on of  quant i t i es f or  pr ogr ess payment s wi l l  be 
det er mi ned f r om t he or i gi nal  sur vey per f or med by t he Gover nment ,  and 
el evat i ons bel ow f i ni shed gr ade obt ai ned f r om pr ogr ess sur veys per f or med 
by t he Cont r act or  i n accor dance wi t h t he c l ause QUANTI TY SURVEYS of  
Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.   The cal cul at ed vol umes of  
f eat ur es l ocat ed bet ween i ni t i al  and f i nal  DTM and pai d f or  under  ot her  
l i ne i t ems wi l l  be deduct ed f r om t he cal cul at ed vol ume bet ween i ni t i al  and 
f i nal  DTM.   The uni t  of  measur e i s cubi c yar d.

1. 5. 23   Soi l - Bent oni t e Cor e ( Li ne I t em 0026)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
bor r ow,  t r anspor t at i on,  mi xi ng,  pl acement  and t est i ng of  Soi l - Bent oni t e 
Fi l l  t o t he l i nes and gr ades shown;  pr ovi di ng and mai nt ai ni ng access t o 
t he wor k s i t e( s)  and bor r ow ar ea( s) ;  noi se cont r ol ;  and debr i s r emoval .
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1. 5. 24   Chi mney Dr ai n,  Dr ai nage Bl anket  and Fi l t er  Col l ar  ( Li ne I t em 0027)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
bor r ow,  t r anspor t at i on,  pl acement  and t est i ng of  al l  component s of  t he 
Chi mney Dr ai n,  Dr ai nage Bl anket ,  Fi l t er  Col l ar  and i nt er nal  dr ai nage 
syst em,  i ncl udi ng Fi l t er  Soi l ,  Fi l t er  Gr avel  and dr ai n pi pe t o t he l i nes 
and gr ades shown on t he dr awi ngs;  pr ovi di ng and mai nt ai ni ng access t o t he 
wor k s i t e( s)  and bor r ow ar ea( s) ;  noi se cont r ol ;  and debr i s r emoval .

1. 5. 25   Li mer ock Sur f ace ( Li ne I t em 0028)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pr ocessi ng,  t r anspor t at i on,  and pl acement  of  aggr egat e l i mer ock t o t he 
l i nes and gr ades shown.   Compact i on and pl acement  of  t he subgr ade wi l l  not  
be pai d f or  under  t hi s l i ne i t em.   Measur ement  wi l l  be made by t he ar ea 
pl aced.   The uni t  of  measur e i s squar e yar d.

1. 5. 26   Asphal t  Sur f ace ( Li ne I t em 0029)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pr ocessi ng,  t r anspor t at i on,  and pl acement  of  aggr egat e base coar se,  t ack 
coat  and asphal t  sur f ace cour se t o t he l i nes and gr ades shown.   Compact i on 
and pl acement  of  t he subgr ade wi l l  not  be pai d f or  under  t hi s l i ne i t em.   
Measur ement  wi l l  be made by t he ar ea pl aced.   The uni t  of  measur e i s 
squar e yar d.

1. 5. 27   Rest or at i on Ri pr ap ( Li ne I t em 0030)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pr ocessi ng,  t r anspor t at i on,  and pl acement  of  per manent  geot ext i l e,  beddi ng 
st one and i mpor t  r i pr ap on t he r est or ed embankment  s l ope and t he r est or ed 
channel  t o t he l i nes and gr ades shown on t he dr awi ngs.   Compact i on and 
pl acement  of  t he subgr ade wi l l  not  be pai d f or  under  t hi s l i ne i t em.   
Measur ement  wi l l  be made by t he ar ea pl aced.   The uni t  of  measur e i s 
squar e yar d.

1. 5. 28   I nt ake and Out l et  Channel  ( Li ne I t em 0031)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
excavat i on,  t r anspor t at i on,  and di sposal  of  mat er i al s;  excavat i on,  haul i ng 
and st ockpi l i ng of  t opsoi l ;  pr ovi di ng and mai nt ai ni ng access t o t he wor k 
s i t e( s)  and di sposal  ar ea( s) ;  i nst al l at i on of  t he bul kheads,  associ at ed 
gr adi ng;  noi se cont r ol ;  and,  debr i s r emoval .

1. 5. 29   Si t e Si gnage ( Li ne I t em 0032)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  s i t e s i gnage as shown,  i ncl udi ng al l  
necessar y assembl i es and appur t enances.

1. 5. 30   Cont r ol  Bui l di ng ( Li ne I t em 0033)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  t he cont r ol  bui l di ng.

SECTI ON 01 22 00  Page 8
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

1. 5. 31   El ect r i cal  and Tel ecommuni cat i ons Wor k and Equi pment  ( Li ne I t em 
0034)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  el ect r i cal  and t el ecommuni cat i on equi pment  
i ncl udi ng ant enna and sol ar  panel  pol e.

1. 5. 32   Rest or at i on Soddi ng ( Li ne I t em 0035)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement  and est abl i shment  of  sod on t he r econst r uct ed embankment .   
Measur ement  wi l l  be made by t he ar ea pl aced.   The uni t  of  measur e i s 
squar e yar d.

1. 5. 33   Rest or at i on Geot ext i l e and Beddi ng St one ( Li ne I t em 0036)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pl acement  geot ext i l e and beddi ng st one on t he r econst r uct ed embankment .   
Measur ement  wi l l  be made by t he ar ea pl aced.   The uni t  of  measur e i s 
squar e yar d.

1. 5. 34   St i l l i ng Wel l s ( Li ne I t em  0037)

Job payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
f ur ni shi ng and i nst al l at i on of  st i l l i ng wel l s,  i ncl udi ng met al  gr at es,  
pr e- cast  concr et e pi l es,  hand- r ai l s and debr i s bar r i er .

1. 5. 35   Cont r act i ng Of f i cer ' s Fi el d Of f i ce ( Li ne I t em 0038)

Uni t  pr i ce payment  wi l l  be made f or  cost s associ at ed wi t h or  i nci dent al  t o 
pr ovi di ng,  mai nt ai ni ng,  and f i nal  di sposi t i on of  t he Cont r act i ng Of f i cer ' s 
f i el d of f i ce i ncl udi ng al l  cost s f or  r ent  and pr ovi s i on of  al l  ser vi ces 
i ndi cat ed i n Sect i on 01 52 10 CONTRACTI NG OFFI CER' S FI ELD OFFI CE.   Cost s 
f or  such pr ovi s i on and mai nt enance of  t he Cont r act or ' s own f i el d of f i ce 
and ot her  f aci l i t i es wi l l  not  be pai d f or  under  t hi s l i ne i t em.   
Measur ement  wi l l  be t he amount  of  t i me t hat  t he Cont r act i ng Of f i cer ' s 
f i el d of f i ce i s avai l abl e t o t he Gover nment  wi t hi n t he dur at i on of  t he 
cont r act .   Uni t  of  measur e i s by mont h.

1. 5. 36      Bypass Pump( s)  Oper at i on ( Li ne I t em 0039)

Job payment  wi l l  be made f or  cost  associ at ed wi t h or  i nci dent al  t o 
oper at i ng of  t he bypass pumpi ng syst em i ncl udi ng l abor ,  mat er i al  and 
equi pment  used t o r eposi t i on,  oper at e,  mai nt ai n and secur e bypass pumpi ng 
syst em af t er  oper at i on.   Cost s i ndi cat ed under  l i ne i t em " Bypass Pump( s)  
St andby Ti me"  wi l l  not  be pai d f or  under  t hi s l i ne i t em.   For  pur poses of  
bi ddi ng,  Cont r act or  shal l  assume 1440 hour s of  bypass pump oper at i on.

1. 5. 37      Bypass Pump( s)  St andby Ti me ( Li ne I t em 0040)

Job payment  wi l l  be made f or  cost  associ at ed wi t h or  i nci dent al  t o 
pur chase and i nst al l at i on of  bypass pump( s)  and appur t enant  equi pment  on 
st andby.   Pump( s)  shal l  become Gover nment  pr oper t y at  t he concl usi on of  
t he const r uct i on cont r act .   Upon accept ance by t he Gover nment  of  
subst ant i al  compl et i on,  Cont r act or  shal l  t r anspor t  ( l oad,  del i ver ,  and 
unl oad)  bypass pump( s)  per  t he di r ect i on of  t he Cont r act i ng Of f i cer  t o a 
l ocat i on wi t hi n 100 mi l es of  t he pr oj ect  s i t e.
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PART 2   PRODUCTS  ( NOT APPLI CABLE)

PART 3   EXECUTI ON

3. 1   PAYMENT PROCEDURES

Upon r ecei v i ng i ni t i al  Resi dent  Management  Syst em i mpor t  f i l e,  go t o " Pay 
Act i v i t i es"  and est abl i sh a l i nk bet ween bi d br eakdown schedul e of  val ues 
of  " Pay Act i v i t i es"  t o cont r act  CLI Ns usi ng " Schedul e Act i v i t i es"  dat a 
ent r y page.

3. 1. 1   Request i ng Pr ogr ess Payment

For  pr ogr ess payment s,  ensur e " Act i v i t y Schedul e" ,  " Feat ur e Schedul e" ,  
submi t t al  r egi st er ,  and punch l i s t s ar e al l  up t o dat e.   Use " Pr ogr ess 
Payment s"  t o " r equest  Act i v i t y Ear ni ngs"  f or  bot h " Act i v i t y Ear ni ngs"  dat a 
ent r y page and " Ot her  Ear ni ng" .   Pr ovi de har d copi es of  suppor t i ng 
i nvoi ces and quant i t y measur ement s t o suppor t  al l  r equest ed ear ni ngs.   
Ensur e t hat  sum of  payment  act i v i t i es do not  exceed cont r act  awar d CLI N 
f undi ng amount s,  or  " unbal anced"  CLI Ns er r or  wi l l  pr event  pr ocessi ng t he 
payment .   Submi t  a r equest  f or  pr ogr ess payment  mont hl y i n accor dance wi t h 
Cl ause 52. 232- 5 PAYMENTS UNDER FI XED- PRI CE CONSTRUCTI ON CONTRACTS of  
Sect i on 00700 CONTRACT CLAUSES.   I n addi t i on t o t he i t ems l i s t ed i n Cl ause 
52. 232- 5( b) ( 1) ,  submi t  t he f ol l owi ng i n t he r equest  f or  pr ogr ess payment :

  a.   Appr oved const r uct i on schedul e.
  b.   Up- t o- dat e payr ol l  r ecor ds.
  c.   Cur r ent  submi t t al  r egi st er .
  d.   Appr oved submi t t al s on i nst al l ed pr oper t y.
  e.   QA/ QC def i c i ency t r acki ng l i s t .
  f .   Cur r ent  as- bui l t  dr awi ngs.

Once t he compl et e pay appl i cat i on package i s r ecei ved t o i ncl ude t he 
Cont r act or ' s s i gned ENG 93,  t he 14 cal endar  days wi l l  commence.

3. 1. 2   Opt i ons and Modi f i cat i on CLI NS

When addi t i onal  wor k i s added by modi f i cat i on,  exi st i ng CLI Ns f undi ng 
amount s must  be updat ed,  or  new CLI Ns f or  modi f i cat i on wi l l  be cr eat ed.   
I f  cont r act  has opt i on CLI Ns not  yet  awar ded,  opt i on CLI Ns wi l l  appear  as 
zer o dol l ar  CLI Ns unt i l  opt i on i s awar ded by modi f i cat i on.   No payment  may 
be r equest ed f or  Opt i ons or  Modi f i cat i on CLI Ns unt i l  cont r act  modi f i cat i on 
has been f unded and si gned.

        - -  End of  Sect i on - -
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SECTI ON 01 30 00

ADMI NI STRATI VE PROCEDURES

PART 1   GENERAL

1. 1   SUMMARY

Manage pr oj ect  and coor di nat e act i v i t i es of  own empl oyees,  subcont r act or s,  
suppl i er s and of f s i t e f abr i cat or s.   Cont r act or  shal l  use comput er s,  
E- mai l ,  and I nt er net  r esour ces f or  admi ni st r at i ve wor k.   Not i f y 
Cont r act i ng Of f i cer  of  i mpor t ant  meet i ngs,  schedul e event s and 
act i v i t i es.   Fur ni sh l abor  and mat er i al s and equi pment  r equi r ed t o pl an 
and execut e pr oj ect  management  f unct i ons and coor di nat i on.   Coor di nat e 
act i v i t i es and manage r esour ces t o const r uct  pr oj ect  conf or mi ng t o 
cont r act ,  on t i me and wi t hi n budget .   Rel at ed Sect i ons ar e 01 32 01 
PROJECT SCHEDULE,  and 01 45 04 CONTRACTOR QUALI TY CONTROL.

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Tr ansmi t  submi t t al  
i t ems i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   Submi t  
t he f ol l owi ng pr econst r uct i on submi t t al  i t ems no l at er  t han 30 cal endar  
days af t er  Not i ce t o Pr oceed:

SD- 01 Pr econst r uct i on Submi t t al s

Li st  of  Subcont r act or s

  Document at i on of  compl i ance wi t h Cl auses SUBCONTRACTS ( LABOR 
STANDARDS)  and LI MI TATI ONS ON SUBCONTRACTI NG of  Sect i on 00700 
CONTRACT CLAUSES i n Vol ume 1,  and,  i f  i ncl uded,  par agr aph 
LI MI TATI ONS ON SUBSTI TUTI ONS FOR CERTAI N POSI TI ONS AND/ OR 
SUBCONTRACTORS of  Sect i on 00800 SPECI AL REQUI REMENTS i n Vol ume 1.   
As par t  of  t he i ni t i al  pr oj ect  schedul e,  submi t  a l i s t  of  pr oposed 
subcont r act or s wi t h company name,  per son t o cont act ,  st r eet  
addr ess,  mai l  addr ess,  phone number ,  t ype of  speci al t y and 
est i mat ed subcont r act  quot e.

SD- 07 Cer t i f i cat es

Si gnat ur e Aut hor i t y

  Fur ni sh a power  of  at t or ney or  a not ar i zed l et t er  of  aut hor i t y 
f r om Cont r act or  i dent i f y i ng l ocal  r epr esent at i ves aut hor i zed t o 
s i gn cont r act  document s.

Dr ug- Fr ee Wor k Pl ace Recor d

  Document at i on of  compl i ance wi t h Cl ause DRUG- FREE WORKPLACE of  
Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1 ( see subpar agr aphs 
( b) ( 1)  t hr ough ( b) ( 7) ) .
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1. 3   PROJECT COORDI NATI ON

1. 3. 1   Resi dent  Management  Syst em ( RMS)

Cont r act or  shal l  use Cor ps of  Engi neer s '  Resi dent  Management  Syst em f or  
const r uct i on i nf or mat i on management .   See Sect i on 01 45 00 RESI DENT 
MANAGEMENT SYSTEM CONTRACTOR MODE ( RMS CM) .

1. 3. 2   Coor di nat i on wi t h Ot her  Cont r act s

1. 3. 2. 1   Fut ur e Cont r act

Dur i ng const r uct i on per i od f or  t hi s pr oj ect ,  a f ut ur e cont r act  ( near  
pr oj ect  s i t e)  i s  schedul ed t o st ar t .   Coor di nat e cont r act  act i v i t i es wi t h 
ot her  Cont r act or  t o avoi d i mpact  t o ei t her  cont r act .   Not i f y Cont r act i ng 
Of f i cer  of  pr obl ems caused by ot her  cont r act .

1. 3. 2. 2   Wor k by Ot her s

Dur i ng const r uct i on per i od,  const r uct i on or  mai nt enance wor k wi l l  be 
per f or med by ot her s wi t hi n const r uct i on l i mi t s.   Coor di nat e wor k by ot her s 
wi t h Cont r act i ng Of f i cer  and schedul e act i v i t i es t o avoi d pr obl ems.

1. 3. 3   Access by Ot her s

Mai nt ai n access t o Gover nment  oper at i ons per sonnnel  f or  schedul ed 
i nspect i ons of  t he di ke.   Mai nt ai n access t o power  pol es and ot her  i t ems 
owned or  oper at ed by ut i l i t y  compani es.   Coor di nat e wi t h ut i l i t y  compani es 
as r equi r ed f or  l i ne mar ki ng,  hookups,  and r el ocat i ons as needed t o 
per f or m wor k.   I ncomi ng el ect r i cal  ut i l i t i es become t he r esponsi bi l i t y  of  
Cont r act or  at  t r ansf or mer s.   Coor di nat e emer gency i nci dent  r esponse wi t h 
l ocal  l aw enf or cement  and f i r e r escue aut hor i t i es.   Not i f y Cont r act i ng 
Of f i cer  i n wr i t i ng of  coor di nat i on pr obl ems encount er ed af f ect i ng wor k.

1. 3. 4   I nspect i ons by Ot her s

Dur i ng const r uct i on per i od,  i nspect i on or  mai nt enance wor k wi l l  be 
per f or med by ot her s wi t hi n t he const r uct i on l i mi t s.   The Cont r act or  wi l l  
be r esponsi bl e f or  neat l y mowi ng al l  gr ass and veget at i on ( not  t o i ncl ude 
est abl i shed t r ees or  ot her  pr ot ect ed veget at i on desi gnat ed as wet l and 
ar eas)  wi t hi n t he const r uct i on l i mi t s f or  t he dur at i on of  t he cont r act .   
Ar eas not  accessi bl e t o mower s shal l  be edged or  t r i mmed neat l y.   Mowi ng 
or  t r i mmi ng shal l  be per f or med ever y t hr ee weeks or  when veget at i on 
exceeds t wel ve i nches i n hei ght .

1. 4   PROJECT MEETI NGS

Cont r act i ng Of f i cer  r equi r es f ol l owi ng t ypes of  pr oj ect  meet i ngs:

  - -   Pr econst r uct i on Conf er ence
  - -   Par t ner i ng Meet i ng
  - -   Par t ner i ng Regr oup Meet i ngs
  - -   Coor di nat i on Meet i ng
  - -   Pr epar at or y and I ni t i al  Phase meet i ng f or  each f eat ur e of  wor k
  - -   Pr oj ect  Pr ogr ess Meet i ngs

Pr oj ect  meet i ngs ar e descr i bed i n det ai l  i n subpar t s bel ow.
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1. 5   PRECONSTRUCTI ON CONFERENCE

Cont r act i ng Of f i cer  wi l l  conduct  a Pr econst r uct i on Conf er ence f or  t hi s 
pr oj ect  i n accor dance wi t h Cl ause PRECONSTRUCTI ON CONFERENCE of  Sect i on 
00700 CONTRACT CLAUSES i n Vol ume 1.   Pr econst r uct i on Conf er ence wi l l  be 30 
cal endar  days af t er  Not i ce t o Pr oceed ( NTP) .   ( Ref er  t o subpar agr aph 
" Pr econst r uct i on Conf er ence Submi t t al s"  bel ow. )   Cont r act i ng Of f i cer  wi l l  
not i f y Cont r act or  of  t i me,  pl ace,  and agenda.   Cont r act or  shal l  not i f y key 
subcont r act or s and suppl i er s t o at t end.   Cont r act i ng Of f i cer  wi l l  di scuss 
cont r act  " gr ound r ul es"  and gener al  i ssues i ncl udi ng:

  - -   Li nes of  Cont r act i ng Of f i cer  aut hor i t y
  - -   Li nes of  Cont r act or  aut hor i t y
  - -   00700 Cont r act  Cl auses
  - -   00800 Speci al  Cont r act  Requi r ement s 
  - -   Cont r act  Admi ni st r at i on
  - -   Pr ogr ess Payment
  - -   Cor r espondence Pr ocedur es
  - -   Pr oj ect  Schedul e
  - -   Submi t t al  Regi st er
  - -   Labor  r equi r ement s
  - -   Gener al  Si t e Saf et y

1. 5. 1   Pr econst r uct i on Conf er ence Mi nut es

Cont r act i ng Of f i cer  wi l l  t ake det ai l ed mi nut es of  Pr econst r uct i on 
Conf er ence di scussi ons and may use an audi o or  v i deo t ape.   Copi es of  
t yped mi nut es wi l l  be pr ovi ded t o t he Cont r act or  t o r evi ew f or  accur acy,  
s i gn and r et ur n.   Si gned mi nut es become par t  of  t he cont r act  f i l e.   Audi o 
or  v i deo t apes i f  used wi l l  be made avai l abl e f or  Cont r act or  t o r evi ew or  
copy at  Ar ea Of f i ce.

1. 5. 2   Pr econst r uct i on Conf er ence Submi t t al s

The t i mi ng of  submi ssi on of  submi t t al s and compl et i on of  t he 
Pr econst r uct i on Conf er ence i s i nt ended t o al l ow t he Cont r act or  and t he 
Gover nment  adequat e t i me t o pr epar e f or  commencement  of  wor k.   However ,  
shoul d t he Cont r act or  f ai l  t o submi t  r equi r ed i t ems and r ecei ve accept ance 
and/ or  appr oval  wi t hi n t he t i mes st at ed,  t he Cont r act or  wi l l  not  be 
per mi t t ed t o commence wor k unt i l  t hese r equi r ement s have been sat i sf i ed.   
Any del ays at t r i but abl e t o t he Cont r act or ' s f ai l ur e t o compl y wi t h t hese 
pr e- wor k r equi r ement s shal l  be at  t he Cont r act or ' s expense and may be 
cause f or  r emedi al  act i on by t he Cont r act i ng Of f i cer .   Submi t t al s r equi r ed 
by t hi s Sect i on ar e descr i bed i n par agr aph SUBMI TTALS above.

1. 5. 2. 1   Ot her  Di v i s i on 01 Submi t t al s

The Cont r act i ng Of f i cer  r evi ews submi t t ed dr af t  pl ans t o pr epar e 
Coor di nat i on Meet i ng agenda and under st and Cont r act or  pr ocedur es.   
Pr econst r uct i on submi t t al s shal l  be submi t t ed no l at er  t han 30 cal endar  
days af t er  Not i ce t o Pr oceed:

  - -   Pr oj ect  Schedul e -  See Sect i on 01 32 01 PROJECT SCHEDULE
  - -   Di v i ng Pl an -  See Sect i on 01 35 25 OWNER SAFETY REQUI REMENTS -  
DIVING
  - -   Acci dent  Pr event i on Pl an -   See Sect i on 01 35 26 GOVERNMENTAL 
SAFETY REQUI REMENTS
  - -   Qual i t y Cont r ol  Pl an  -  See Sect i on 01 45 04 CONTRACTOR QUALI TY 
CONTROL
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  - -   Tempor ar y Faci l i t i es Pl an -  See Sect i on 01 50 02 TEMPORARY 
CONSTRUCTI ON FACI LI TI ES
  - -   Envi r onment al  Pr ot ect i on Pl an -  See Sect i on 01 57 20 
ENVI RONMENTAL PROTECTI ON

1. 5. 2. 2   Di v i s i ons 02 t hr ough 48 Submi t t al s

I n addi t i on t o t he above,  br i ng submi t t al  i t ems f or  mat er i al s,  
wor kmanshi p,  pl ans or  event s r equi r ed ear l y i n pr oj ect  schedul e whi ch ar e 
r eady f or  t r ansmi t t al  t o Cont r act i ng Of f i cer .   Pr epar e t r ansmi t t al  of  
submi t t al  i t ems i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES.

1. 6   PARTNERING

Cont r act i ng Of f i cer  want s t o have a bi l at er al  pr oj ect  par t ner shi p wi t h 
Cont r act or  t hat  dr aws on st r engt hs of  bot h or gani zat i ons t o i dent i f y and 
achi eve common goal s.   Typi cal  par t ner i ng goal s i ncl ude:

  - -   Ef f ect i ve and ef f i c i ent  cont r act  per f or mance
  - -   Pr oj ect  compl et i on on t i me and wi t hi n budget
  - -   Const r uct i on compl et ed accor di ng t o pl ans and speci f i cat i ons
  - -   Devel opment  of  cooper at i ve management  t eams
  - -   Pr oj ect  success wi t h cust omer  ( st akehol der s)  sat i sf act i on
  - -   I mpr oved Pr oj ect  communi cat i on

1. 6. 1   I ni t i al  Par t ner i ng Meet i ng

Cont r act or ,  key subcont r act or s and suppl i er s shal l  at t end a one- day 
pr oj ect  " Par t ner i ng Meet i ng" .   The Par t ner i ng Meet i ng i s a pr oj ect  t eam 
bui l di ng wor kshop f aci l i t at ed by qual i f i ed per sons.   Cont r act i ng Of f i cer  
at t endees and i nvi t ed per sons may i ncl ude:

  Admi ni st r at i ve Cont r act i ng Of f i cer  ( Ar ea Engi neer )
  Const r uct i on Qual i t y Assur ance Repr esent at i ves
  Jacksonvi l l e Di st r i ct  -  Const r uct i on Br anch per sons
  Jacksonvi l l e Di st r i ct  -  Engi neer i ng Di v i s i on Desi gner s
  Jacksonvi l l e Di st r i ct  -  Oper at i ons Di v i s i on ( oper at i ons over si ght )

Goal  of  i ni t i al  Par t ner i ng Meet i ng i s t o bui l d t r ust ,  i dent i f y common 
goal s,  and under st and i ndi v i dual  pr oj ect  member s'  expect at i ons and 
or gani zat i onal  val ues.   Usual  r esul t s i ncl ude bet t er  communi cat i on bet ween 
cont r act  par t i es,  shor t ened pr oj ect  l ear ni ng cur ve and a cohesi ve t wo 
par t y cont r act  par t ner shi p.   Par t i c i pant s usual l y s i gn a vol unt ar y 
par t ner i ng agr eement  gener al l y descr i bi ng mut ual  obl i gat i on t o cooper at e 
t o achi eve pr oj ect  goal s and mai nt ai n ef f ect i ve communi cat i on.   Cont r act or  
shal l  pay cost s f or  wor kshop si t e r ent al  and f aci l i t at or  f ees.   The 
Cont r act or  shal l  sel ect  t he f aci l i t at or  f or  t he Par t ner i ng Meet i ngs f r om 
an appr oved l i s t  of  vendor s pr ovi ded by t he Cont r act i ng Of f i cer .

1. 6. 2   Par t ner i ng Regr oups

Af t er  i ni t i al  Par t ner i ng Meet i ng par t i c i pat i on wi l l  be vol unt ar y i n 
accor dance wi t h a s i gned Par t ner i ng Agr eement .   Par t ner i ng Agr eement s 
i ncl ude pr ovi s i ons f or  Cont r act i ng Of f i cer  and Cont r act or  t o r equest  
" Par t ner i ng Regr oups"  when needed.   A " Par t ner i ng Regr oup"  i s usual l y a 
shor t  ( 4 hour s -  1 day)  i nf or mal  par t ner i ng sessi on wher e seni or  l evel  
Cont r act or  and Cont r act i ng Of f i cer  pr oj ect  member s and ot her  i nt er est ed 
par t i es r evi ew pr oj ect  i ssues of  concer n.   I ssues of  conf l i c t  ar e 
r evi ewed,  at t empt  t o af f i r m common pr oj ect  goal s and under st and concer ns 
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of  ot her  par t ner .

1. 7   NOTI CE TO PROCEED

Not i ce t o pr oceed ( NTP)  wi l l  be i ssued 15 t o 30 cal endar  days af t er  awar d 
or  af t er  al l  r equi r ed bonds ar e i n pl ace,  whi chever  i s l at er .   I f  t he 
Cont r act or  has f ai l ed t o submi t  and r ecei ve accept ance and/ or  appr oval  of  
speci f i ed pl ans,  i ncl udi ng,  but  not  l i mi t ed t o,  Acci dent  Pr event i on Pl an -  
Section 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS,  Qual i t y Cont r ol  Pl an -  
Sect i on ,  and Envi r onment al  Pr ot ect i on Pl an -  Sect i on 01 57 20 
ENVI RONMENTAL PROTECTI ON,  or  has not  yet  r ecei ved t he Cont r act i ng 
Of f i cer ' s condi t i onal  appr oval  t o wor k under  an i nt er i m pl an,  t he 
Cont r act or  shal l  not  pr oceed wi t h t he wor k and shal l  consi der  t he wor k t o 
be suspended i n accor dance wi t h t he Suspensi on Of  Wor k c l ause of  t he 
cont r act .   Whi l e t he Cont r act or  i s wor ki ng under  a condi t i onal l y accept ed 
i nt er i m pl an,  f unds may be r et ai ned f r om pr ogr ess payment s i n accor dance 
wi t h t he Payment s Under  Fi xed- Pr i ce Const r uct i on Cont r act s c l ause of  t hi s 
cont r act  unt i l  such t i me as t he Cont r act or  submi t s an accept abl e pl an.   I f  
t he Cont r act or  does not  submi t  an accept abl e pl an wi t hi n a r easonabl e 
t i me,  as det er mi ned by t he Cont r act i ng Of f i cer ,  t he Cont r act i ng Of f i cer  
may or der  t he Cont r act or  t o suspend wor k.   Any suspensi on or der  i ssued f or  
t he Cont r act or ' s f ai l ur e t o submi t  an accept abl e pl an wi l l  not  const i t ut e 
unr easonabl e del ay under  t he Suspensi on Of  Wor k c l ause and t he Cont r act or  
wi l l  not  be ent i t l ed t o an equi t abl e adj ust ment  of  ei t her  per f or mance 
per i od or  cont r act  pr i ce.

1. 8   COORDI NATI ON MEETI NG

Coor di nat i on Meet i ng i s schedul ed,  convened and conduct ed by Cont r act i ng 
Of f i cer  af t er  a Pr econst r uct i on Conf er ence and pr i or  t o st ar t i ng physi cal  
const r uct i on.   Dr af t  pl ans submi t t ed af t er  NOA ( i . e. ,  Qual i t y Cont r ol  
Pl an,  Envi r onment al  Pr ot ect i on Pl an and Acci dent  Pr event i on Pr ogr am)  wi l l  
have been r evi ewed.   Coor di nat i on Meet i ng i s pr i mar i l y f or  on- si t e 
Cont r act or  Qual i t y Cont r ol  st af f ,  i ncl udi ng subcont r act or  and suppl i er  
empl oyees per f or mi ng qual i t y cont r ol ,  t o meet  and di scuss t he pr oj ect  i n 
det ai l  wi t h Cont r act i ng Of f i cer ' s Qual i t y Assur ance Repr esent at i ves.   
Pur poses of  Coor di nat i on Meet i ng ar e:

  - -   Achi eve mut ual  under st andi ng wi t h Cont r act or  of  r equi r ed Qual i t y 
Control
  - -   Joi nt l y r evi ew submi t t ed dr af t  pl ans;  r esol ve i ssues of  concer n
  - -   Di scuss pr oj ect  pl ans and speci f i cat i ons,  schedul e,  document at i on
  - -   Est abl i sh a good wor ki ng r el at i onshi p bet ween t he Cont r act or s 
Qual i t y Cont r ol  St af f  and Qual i t y Assur ance Repr esent at i ves

1. 9   PROGRESS MEETI NGS

Schedul e,  convene and pr esi de over  pr ogr ess meet i ngs as r equi r ed.   As 
pr oj ect  act i v i t i es i ncr ease ( " r amp up" ) ,  a mi ni mum of  one pr ogr ess meet i ng 
per  week i s t ypi cal  of  a pr oj ect  of  t hi s scope.   Convene addi t i onal  
meet i ngs as r equi r ed,  or  when r equest ed by Cont r act i ng Of f i cer .   Not i f y 
per sons needed t o be pr esent  t o di scuss agenda i ssues.   Cont r act i ng 
Of f i cer  may di r ect  at t endance by key Cont r act or  suppl i er s,  or  f abr i cat or s 
as needed.   A sampl e meet i ng agenda i s pr ovi ded i n par agr aph GENERAL 
MEETI NG REQUI REMENTS bel ow.   The Cont r act or  shal l  t ake mi nut es of  t he 
meet i ngs and di st r i but e copi es of  t he mi nut es wi t hi n t hr ee wor ki ng days 
af t er  t he meet i ngs.
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1. 9. 1   Pr ogr ess Meet i ng Par t i c i pant s

Typi cal  par t i c i pant s i ncl ude:

  - -   Cont r act i ng Of f i cer  or  Cont r act i ng Of f i cer ' s Repr esent at i ve
  - -   Const r uct i on Qual i t y Assur ance Repr esent at i ves
  - -   Cont r act or ' s Si t e Super i nt endent
  - -   Cont r act or ' s Qual i t y Cont r ol  Manager
  - -   Cont r act or ' s Saf et y Coor di nat or
  - -   Subcont r act or s,  as appr opr i at e t o t he agenda
  - -   Suppl i er s,  as appr opr i at e t o t he agenda
  - -   Ot her s as appr opr i at e t o t he agenda

1. 10   CONTRACTOR PERFORMANCE EVALUATI ONS

Cont r act or s ar e gi ven an oppor t uni t y t o pr ovi de and/ or  ent er  per f or mance 
eval uat i on comment s di r ect l y i nt o t he Cont r act or  Per f or mance Assessment  
Repor t i ng Syst em ( CPARS) .   The syst em i s a web- enabl ed appl i cat i on t hat  
suppor t s t he compl et i on,  di st r i but i on,  and r et r i eval  of  cont r act  
per f or mance eval uat i ons.   Pr ovi de t o t he r esponsi bl e ar ea of f i ce t he name 
and emai l  addr ess of  t he cont r act or  user  t hat  wi l l  be accessi ng CPARS.

1. 10. 1   Training

Cont r act or  onl i ne t r ai ni ng i s avai l abl e at  t he f ol l owi ng web si t e:   
ht t ps: / / www. cpar s. gov/ al l apps/ cpar t r ng/ onl i net r n. ht m.   Tr ai ni ng wi l l  gi ve 
t he st udent  an under st andi ng of  t he Cont r act or  Repr esent at i ve and 
Cont r act or  Cor por at e Seni or  Management  l evel s of  access,  t he pol i c i es and 
r egul at i ons gover ni ng CPARS,  and t he el ect r oni c wor kf l ow wi t h par t i cul ar  
at t ent i on t o t he Cont r act or  comment  f unct i on.

PART 2   PRODUCTS   ( NOT APPLI CABLE)

PART 3   EXECUTI ON

3. 1   GENERAL MEETI NG REQUI REMENTS

See Sect i on 01 45 04 CONTRACTOR QUALI TY CONTROL f or  Pr epar at or y and 
I ni t i al  Phase meet i ng checkl i st s.   Cont r act or  i s r esponsi bl e f or  phase and 
pr ogr ess meet i ngs t o i ncl ude:

  Meet i ng not i f i cat i on t o par t i c i pant s
  Pr epar e agenda f or  meet i ngs
  Use phase checkl i st s f or  Pr epar at or y and I ni t i al  Phase meet i ngs
  Physi cal  ar r angement s f or  meet i ngs
  Pr esi de at  meet i ngs
  Recor d mi nut es r ecor di ng pr oceedi ngs and deci s i ons
  Copy and send mi nut es t o:

Meet i ng par t i c i pant s
Pr oj ect  par t i es af f ect ed by deci s i ons
Cont r act i ng Of f i cer  ( No l at er  t han 3 wor ki ng days)

3. 2   PROGRESS MEETI NG AGENDA

Modi f y agenda as needed f or  on- goi ng wor k.

  Revi ew mi nut es f r om pr evi ous pr ogr ess meet i ngs
  Revi ew RMS Cont r act or  Act i on I t em Repor t
  Revi ew wor k pr ogr ess s i nce pr evi ous meet i ng
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  Revi ew cur r ent  def i nabl e f eat ur es of  wor k:
- -   I dent i f y phases of  cur r ent  f eat ur es of  wor k
- -   I dent i f y pendi ng phase changes
- -   I dent i f y f eat ur es f or  di scussi on i n next  schedul ed meet i ng

  Di scuss pr obl em pr event i on:
- -   Fi el d obser vat i ons
- -   Def i c i enci es and t r acki ng
- -   Pr ocedur es wor ki ng wel l
- -   Pr obl ems,  conf l i c t s
- -   Met hods t o i mpr ove

  Revi ew const r uct i on schedul e:
- -   I dent i f y del ays
- -   Di scuss pr oposed cor r ect i ve act i ons t o r egai n schedul e

  Submi t t al s and Request s f or  I nf or mat i on ( desi gn i nt er pr et at i on) :
- -   Revi ew submi t t al  r egi st er
- -   I dent i f y submi t t al s t o expedi t e as r equi r ed

  Revi ew of f - s i t e act i v i t i es:
- -   Fabr i cat i ons
- -   Mat er i al  and equi pment  del i ver y schedul e

  Revi ew Test i ng:
- -   Type,  Schedul e
- -   Recei ved Resul t s

  Revi ew changes t o const r uct i on schedul e:
- -   Pl anned pr ogr ess dur i ng succeedi ng wor k per i od
- -   Coor di nat i on of  var i ous schedul es
- -   Ef f ect  of  changes on const r uct i on and compl et i on dat e

  Revi ew si t e saf et y
  Di scuss mai nt ai ni ng cont r act  qual i t y f or  mat er i al s and wor kmanshi p
  Di scuss pendi ng modi f i cat i ons,  changes and subst i t ut i ons
  Di scuss ot her  busi ness,  as appr opr i at e

        - -  End of  Sect i on - -
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SECTI ON 01 32 01

PROJECT SCHEDULE

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AACE I NTERNATI ONAL ( AACE)

AACE 29R- 03 ( 2011)  For ensi c Schedul e Anal ysi s

AACE 52R- 06 ( 2006)  Ti me I mpact  Anal ysi s -  As Appl i ed 
i n Const r uct i on

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ER 1- 1- 11 ( 1995)  Admi ni st r at i on - -  Pr ogr ess,  
Schedul es,  and Net wor k Anal ysi s Syst ems

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

Pr oj ect  Schedul er  Qual i f i cat i ons; G,  RO
Pr el i mi nar y Pr oj ect  Schedul e; G,  RO
I ni t i al  Pr oj ect  Schedul e; G,  RO
Per i odi c Schedul e Updat e; G,  RO

1. 3   PROJECT SCHEDULER QUALI FI CATI ONS

Desi gnat e an aut hor i zed r epr esent at i ve t o be r esponsi bl e f or  t he 
pr epar at i on of  t he schedul e and al l  r equi r ed updat i ng and pr oduct i on of  
r epor t s.   The aut hor i zed r epr esent at i ve must  have a mi ni mum of  2- year s 
exper i ence schedul i ng const r uct i on pr oj ect s s i mi l ar  i n s i ze and nat ur e t o 
t hi s pr oj ect  wi t h schedul i ng sof t war e t hat  meet s t he r equi r ement s of  t hi s 
speci f i cat i on.   Repr esent at i ve must  have a compr ehensi ve knowl edge of  CPM 
schedul i ng pr i nci pl es and appl i cat i on.

PART 2   PRODUCTS

2. 1   SOFTWARE

The schedul i ng sof t war e ut i l i zed t o pr oduce and updat e t he schedul es 
r equi r ed her ei n must  be capabl e of  meet i ng al l  r equi r ement s of  t hi s 
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specification.

2. 1. 1   Gover nment  Def aul t  Sof t war e

The Gover nment  i nt ends t o use Pr i maver a P6.   

2. 1. 2   Cont r act or  Sof t war e

Schedul i ng sof t war e used by t he cont r act or  must  be commer ci al l y avai l abl e 
f r om t he sof t war e vendor  f or  pur chase wi t h vendor  sof t war e suppor t  
agr eement s avai l abl e.   The sof t war e r out i ne used t o cr eat e t he r equi r ed 
sdef  f i l e must  be cr eat ed and suppor t ed by t he sof t war e manuf act ur er .

2. 1. 2. 1   Primavera

I f  Pr i maver a P6 i s sel ect ed f or  use,  pr ovi de t he " xer "  expor t  f i l e i n a 
ver si on of  P6 i mpor t abl e by t he Gover nment  syst em.

2. 1. 2. 2   Ot her  Than Pr i maver a

I f  t he cont r act or  chooses sof t war e ot her  t han Pr i maver a P6,  t hat  i s  
compl i ant  wi t h t hi s speci f i cat i on,  pr ovi de f or  t he Gover nment ' s use t wo 
l i censes,  t wo comput er s,  and t r ai ni ng f or  t wo Gover nment  empl oyees i n t he 
use of  t he sof t war e.   These comput er s wi l l  be st and- al one and not  
connect ed t o Gover nment  net wor k.   Comput er s and l i censes wi l l  be r et ur ned 
at  pr oj ect  compl et i on.

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

Pr epar e f or  appr oval  a Pr oj ect  Schedul e,  as speci f i ed her ei n,  pur suant  t o 
FAR Cl ause 52. 236- 15,  SCHEDULE FOR CONSTRUCTI ON CONTRACTS.   Show i n t he 
schedul e t he pr oposed sequence t o per f or m t he wor k and dat es cont empl at ed 
f or  st ar t i ng and compl et i ng al l  schedul e act i v i t i es.   The schedul i ng of  
t he ent i r e pr oj ect  i s  r equi r ed.   The schedul i ng of  const r uct i on  i s  t he 
r esponsi bi l i t y  of  t he Cont r act or .   Cont r act or  management  per sonnel  must  
act i vel y par t i c i pat e i n i t s devel opment .  Subcont r act or s and suppl i er s  
wor ki ng on t he pr oj ect  must  al so cont r i but e i n devel opi ng and mai nt ai ni ng 
an accur at e Pr oj ect  Schedul e.   Pr ovi de a schedul e t hat  i s  a f or war d 
pl anni ng as wel l  as a pr oj ect  moni t or i ng t ool .   Use t he Cr i t i cal  Pat h 
Met hod ( CPM)  of  net wor k cal cul at i on t o gener at e al l  Pr oj ect  Schedul es.   
Pr epar e each Pr oj ect  Schedul e usi ng t he Pr ecedence Di agr am Met hod ( PDM) .

3. 1. 1   Appr oved Pr oj ect  Schedul e

Use t he appr oved Pr oj ect  Schedul e t o measur e t he pr ogr ess of  t he wor k and 
t o ai d i n eval uat i ng t i me ext ensi ons.   Make t he schedul e cost  l oaded and 
act i v i t y coded.   The schedul e wi l l  pr ovi de t he basi s f or  al l  pr ogr ess 
payment s.   I f  t he Cont r act or  f ai l s  t o submi t  any schedul e wi t hi n t he t i me 
pr escr i bed,  t he Cont r act i ng Of f i cer  may wi t hhol d appr oval  of  pr ogr ess 
payment s unt i l  t he Cont r act or  submi t s t he r equi r ed schedul e.

3. 1. 2   Schedul e St at us Repor t s

Pr ovi de a Schedul e St at us Repor t  on at  l east  a mont hl y basi s.   I f ,  i n t he 
opi ni on of  t he Cont r act i ng Of f i cer ,  t he Cont r act or  f al l s  behi nd t he 
appr oved schedul e,  t ake st eps necessar y t o i mpr ove i t s pr ogr ess i ncl udi ng 
t hose t hat  may be r equi r ed by t he Cont r act i ng Of f i cer ,  wi t hout  addi t i onal  
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cost  t o t he Gover nment .   I n t hi s c i r cumst ance,  t he Cont r act i ng Of f i cer  may 
r equi r e t he Cont r act or  t o i ncr ease t he number  of  shi f t s,  over t i me 
oper at i ons,  days of  wor k,  and/ or  t he amount  of  const r uct i on pl ant ,  and t o 
submi t  f or  appr oval  any suppl ement ar y schedul e or  schedul es as t he 
Cont r act i ng Of f i cer  deems necessar y t o demonst r at e how t he appr oved r at e 
of  pr ogr ess wi l l  be r egai ned.

3. 1. 3   Def aul t  Ter ms

Fai l ur e of  t he Cont r act or  t o compl y wi t h t he r equi r ement s of  t he 
Cont r act i ng Of f i cer  shal l  be gr ounds f or  a det er mi nat i on,  by t he 
Cont r act i ng Of f i cer ,  t hat  t he Cont r act or  i s not  pr osecut i ng t he wor k wi t h 
suf f i c i ent  di l i gence t o ensur e compl et i on wi t hi n t he t i me speci f i ed i n t he 
cont r act .   Upon maki ng t hi s det er mi nat i on,  t he Cont r act i ng Of f i cer  may 
t er mi nat e t he Cont r act or ' s r i ght  t o pr oceed wi t h t he wor k,  or  any 
separ abl e par t  of  i t ,  i n accor dance wi t h t he def aul t  t er ms of  t he cont r act .

3. 2   BASI S FOR PAYMENT AND COST LOADI NG

The schedul e i s t he basi s f or  det er mi ni ng cont r act  ear ni ngs dur i ng each 
updat e per i od and t her ef or e t he amount  of  each pr ogr ess payment .   The 
aggr egat e val ue of  al l  act i v i t i es coded t o a cont r act  CLI N must  equal  t he 
val ue of  t he CLI N.

3. 2. 1   Act i v i t y Cost  Loadi ng

Act i v i t y cost  l oadi ng must  be r easonabl e and wi t hout  f r ont - end l oadi ng.   
Pr ovi de addi t i onal  document at i on t o demonst r at e r easonabl eness i f  
r equest ed by t he Cont r act i ng Of f i cer .

3. 2. 2   Wi t hhol di ngs /  Payment  Rej ect i on

Fai l ur e t o meet  t he r equi r ement s of  t hi s speci f i cat i on may r esul t  i n t he 
di sappr oval  of  t he pr el i mi nar y,  i ni t i al  or  per i odi c schedul e updat es and 
subsequent  r ej ect i on of  payment  r equest s unt i l  compl i ance i s met .    

I n t he event  t hat  t he Cont r act i ng Of f i cer  di r ect s schedul e r evi s i ons and 
t hose r evi s i ons have not  been i ncl uded i n subsequent  Pr oj ect  Schedul e 
r evi s i ons or  updat es,  t he Cont r act i ng Of f i cer  may wi t hhol d 10 per cent  of  
pay r equest  amount  f r om each payment  per i od unt i l  such r evi s i ons t o t he 
pr oj ect  schedul e have been made.

3. 3   PROJECT SCHEDULE DETAI LED REQUI REMENTS 

3. 3. 1   Level  of  Det ai l  Requi r ed

Devel op t he Pr oj ect  Schedul e t o t he appr opr i at e l evel  of  det ai l  t o addr ess 
maj or  mi l est ones and t o al l ow f or  sat i sf act or y pr oj ect  pl anni ng and 
execut i on.   Fai l ur e t o devel op t he Pr oj ect  Schedul e t o an appr opr i at e 
l evel  of  det ai l  wi l l  r esul t  i n i t s di sappr oval .   The Cont r act i ng Of f i cer  
wi l l  consi der ,  but  i s  not  l i mi t ed t o,  t he f ol l owi ng char act er i st i cs and 
r equi r ement s t o det er mi ne appr opr i at e l evel  of  det ai l :

3. 3. 2   Act i v i t y Dur at i ons

Reasonabl e act i v i t y dur at i ons ar e t hose t hat  al l ow t he pr ogr ess
of  ongoi ng act i v i t i es t o be accur at el y det er mi ned bet ween updat e per i ods.   
Less t han 2 per cent  of  al l  non- pr ocur ement  act i v i t i es shal l  have Or i gi nal  
Dur at i ons ( OD)  gr eat er  t han 20 wor k days or  30 cal endar  days.
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3. 3. 3   Pr ocur ement  Act i v i t i es

I ncl ude act i v i t i es associ at ed wi t h t he cr i t i cal  submi t t al s and t hei r  
appr oval s,  pr ocur ement ,  f abr i cat i on,  and del i ver y of  l ong l ead mat er i al s,  
equi pment ,  f abr i cat ed assembl i es,  and suppl i es.   Long l ead pr ocur ement  
act i v i t i es ar e t hose wi t h an ant i c i pat ed pr ocur ement  sequence of  over  90 
cal endar  days.

3. 3. 4   Mandat or y Tasks

I ncl ude t he f ol l owi ng act i v i t i es/ t asks i n t he i ni t i al  pr oj ect  schedul e and 
al l  updat es.  

a.   Submi ssi on,  r evi ew and accept ance of  SD- 01 Pr econst r uct i on Submi t t al s 
( i ndi v i dual  act i v i t y f or  each) .

b.   Submi ssi on,  r evi ew and accept ance of  f eat ur es r equi r i ng desi gn 
completion 

c.   Submi ssi on of  mechani cal / el ect r i cal / i nf or mat i on syst ems l ayout  
drawings.  

d.   Long pr ocur ement  act i v i t i es 

e.   Submi ssi on and appr oval  of  O & M manual s.  

f .   Submi ssi on and appr oval  of  as- bui l t  dr awi ngs.  

g.   Submi ssi on and appr oval  of  DD1354 dat a and i nst al l ed equi pment  l i s t s.

h.   Cont r ol s t est i ng pl an submi ssi on.  

i .   Cont r ol s t est i ng.  

j .   Per f or mance Ver i f i cat i on t est i ng.  

k.   Ot her  syst ems t est i ng,  i f  r equi r ed.  

l .   Cont r act or ' s pr e- f i nal  i nspect i on.  

m.   Cor r ect i on of  punch l i s t  f r om Cont r act or ' s pr e- f i nal  i nspect i on.  

n.   Gover nment ' s pr e- f i nal  i nspect i on.  

o.   Cor r ect i on of  punch l i s t  f r om Gover nment ' s pr e- f i nal  i nspect i on.  

p.   Fi nal  i nspect i on.

3. 3. 5   Gover nment  Act i v i t i es

Show Gover nment  and ot her  agency act i v i t i es t hat  coul d i mpact  pr ogr ess.   
These act i v i t i es i ncl ude,  but  ar e not  l i mi t ed t o:   appr oval s,  
envi r onment al  per mi t  appr oval s by St at e r egul at or s,  i nspect i ons,  ut i l i t y  
t i e- i n,  Gover nment  Fur ni shed Equi pment  ( GFE)  and Not i ce t o Pr oceed ( NTP)  
f or  phasi ng r equi r ement s.
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3. 3. 6   St andar d Act i v i t y Codi ng Di ct i onar y

Use t he act i v i t y codi ng st r uct ur e def i ned i n t he St andar d Dat a Exchange 
For mat  ( SDEF)  i n ER 1- 1- 11.   Thi s exact  st r uct ur e i s mandat or y.   Al l  
Act i v i t y Codes shal l  be devel oped and assi gned t o act i v i t i es as det ai l ed 
her ei n.   A t empl at e SDEF compat i bl e schedul e backup f i l e i s avai l abl e on 
t he RMS web si t e:  http://rms.usace.army.mil .   

The SDEF f or mat  i s as f ol l ows:

Field Act i v i t y Code Length Description

1 WRKP 3 Wor ker s per  day

2 RESP 4 Responsi bl e par t y

3 AREA 4 Ar ea of  wor k

4 MODF 6 Modi f i cat i on Number

5 BIDI 6 Bi d I t em ( CLI N)

6 PHAS 2 Phase of  wor k

7 CATW 1 Cat egor y of  wor k

8 FOW 20 Feat ur e of  wor k*

* Some syst ems r equi r e t hat  FEATURE OF WORK val ues be pl aced i n sever al  act i v i t y code 
f i el ds.   The not at i on shown i s f or  Pr i maver a P6.   Ref er  t o t he speci f i c sof t war e 
gui del i nes wi t h r espect  t o t he FEATURE OF WORK f i el d r equi r ement s.

 
3. 3. 6. 1   Wor ker s Per  Day ( WRKP)

Assi gn Wor ker s per  Day f or  al l  f i el d const r uct i on or  di r ect  wor k 
act i v i t i es,  i f  di r ect ed by t he Cont r act i ng Of f i cer .   Wor ker s per  day shal l  
be t he aver age number  of  wor ker s expect ed each day t o per f or m a t ask f or  
t he dur at i on of  t hat  act i v i t y.

3. 3. 6. 2   Responsi bl e Par t y Codi ng ( RESP)

Assi gn r esponsi bi l i t y  code f or  al l  act i v i t i es t o t he Pr i me Cont r act or ,  
Subcont r act or ( s)  or  Gover nment  agency( i es)  r esponsi bl e f or  per f or mi ng t he 
activity.

a.   Act i v i t i es coded wi t h a Gover nment  Responsi bi l i t y  code i ncl ude,  but  
ar e not  l i mi t ed t o:   Gover nment  appr oval s,  Gover nment  desi gn r evi ews,  
envi r onment al  per mi t  appr oval s by St at e r egul at or s,  Gover nment  
Fur ni shed Pr oper t y/ Equi pment  ( GFP)  and Not i ce t o Pr oceed ( NTP)  f or  
phasi ng r equi r ement s.

b.   Act i v i t i es cannot  have mor e t han one Responsi bi l i t y  Code.   Exampl es of  
accept abl e act i v i t y code val ues ar e:  DOR ( f or  t he desi gner  of  r ecor d) ;  
ELEC ( f or  t he el ect r i cal  subcont r act or ) ;  MECH ( f or  t he mechani cal  
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subcont r act or ) ;  and GOVT ( f or  USACE) .

3. 3. 6. 3   Ar ea of  Wor k Codi ng ( AREA)

Assi gn Wor k Ar ea code t o act i v i t i es based upon t he wor k ar ea i n whi ch t he 
act i v i t y occur s.   Def i ne wor k ar eas based on r esour ce const r ai nt s or  space 
const r ai nt s t hat  woul d pr ecl ude a r esour ce,  such as a par t i cul ar  t r ade or  
cr af t  wor k cr ew f r om wor ki ng i n mor e t han one wor k ar ea at  a t i me due t o 
r est r ai nt s on r esour ces or  space.   Exampl es of  Wor k Ar ea Codi ng i ncl ude 
di f f er ent  ar eas wi t hi n a f l oor  of  a bui l di ng,  di f f er ent  f l oor s wi t hi n a 
bui l di ng,  and di f f er ent  bui l di ngs wi t hi n a compl ex of  bui l di ngs.   
Act i v i t i es cannot  have mor e t han one Wor k Ar ea Code.

Not  al l  act i v i t i es ar e r equi r ed t o be Wor k Ar ea coded.   A l ack of  Wor k 
Ar ea codi ng i ndi cat es t he act i v i t y i s not  r esour ce or  space const r ai ned.

3. 3. 6. 4   Modi f i cat i on Number  ( MODF)

Assi gn a Modi f i cat i on Number  Code t o any act i v i t y or  sequence of  
act i v i t i es added t o t he schedul e as a r esul t  of  a Cont r act  Modi f i cat i on,  
when appr oved by Cont r act i ng Of f i cer .   Key al l  Code val ues t o t he 
Gover nment ' s modi f i cat i on number i ng syst em.   An act i v i t y can have onl y one 
Modi f i cat i on Number  Code.

3. 3. 6. 5   Bi d I t em Codi ng ( BI DI )

Assi gn a Bi d I t em Code t o al l  act i v i t i es usi ng t he Cont r act  Li ne I t em 
Schedul e ( CLI N)  t o whi ch t he act i v i t y bel ongs,  even when an act i v i t y i s 
not  cost  l oaded.   An act i v i t y can have onl y one BI DI  Code.

3. 3. 6. 6   Phase of  Wor k Codi ng ( PHAS)

Assi gn Phase of  Wor k Code t o al l  act i v i t i es.   Exampl es of  phase of  wor k 
ar e pr ocur ement  phase and const r uct i on phase.   Each act i v i t y can have onl y 
one Phase of  Wor k code.

a.   Code pr oposed f ast  t r ack desi gn and const r uct i on phases pr oposed t o 
al l ow f i l t er i ng and or gani z i ng t he schedul e by f ast  t r ack desi gn and 
const r uct i on packages.

b.   I f  t he cont r act  speci f i es phasi ng wi t h separ at el y def i ned per f or mance 
per i ods,  i dent i f y a Phase Code t o al l ow f i l t er i ng and or gani z i ng t he 
schedul e accor di ngl y.

3. 3. 6. 7   Cat egor y of  Wor k Codi ng ( CATW)

Assi gn a Cat egor y of  Wor k Code t o al l  act i v i t i es.   Cat egor y of  Wor k Codes 
i ncl ude,  but  ar e not  l i mi t ed t o  const r uct i on submi t t al ,   pr ocur ement ,  
f abr i cat i on,  weat her  sensi t i ve i nst al l at i on,  non- weat her  sensi t i ve 
i nst al l at i on,  st ar t - up,  and t est i ng act i v i t i es.   Each act i v i t y can have no 
mor e t han one Cat egor y of  Wor k Code.

3. 3. 6. 8   Feat ur e of  Wor k Codi ng ( FOW)

Assi gn a Feat ur e of  Wor k Code t o appr opr i at e act i v i t i es based on t he 
Def i nabl e Feat ur e of  Wor k t o whi ch t he act i v i t y bel ongs based on t he 
appr oved QC pl an.

Def i nabl e Feat ur e of  Wor k i s def i ned i n Sect i on 01 45 04 CONTRACTOR 
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QUALI TY CONTROL.   An act i v i t y can have onl y one Feat ur e of  Wor k Code.

3. 3. 7   Cont r act  Mi l est ones and Const r ai nt s

Mi l est one act i v i t i es ar e t o be used f or  s i gni f i cant  pr oj ect  event s 
i ncl udi ng,  but  not  l i mi t ed t o,  pr oj ect  phasi ng,  pr oj ect  st ar t  and end 
act i v i t i es,  or  i nt er i m compl et i on dat es.   The use of  ar t i f i c i al  f l oat  
const r ai nt s such as " zer o f r ee f l oat "  or  " zer o t ot al  f l oat "  ar e pr ohi bi t ed.

 

Mandat or y const r ai nt s t hat  i gnor e or  ef f ect  net wor k l ogi c ar e pr ohi bi t ed.   
No const r ai ned dat es ar e al l owed i n t he schedul e ot her  t han t hose 
speci f i ed her ei n.   Submi t  addi t i onal  const r ai nt s t o t he Cont r act i ng 
Of f i cer  f or  appr oval  on a case by case basi s.  

3. 3. 7. 1   Pr oj ect  St ar t  Dat e Mi l est one and Const r ai nt

The f i r st  act i v i t y i n t he pr oj ect  schedul e must  be a st ar t  mi l est one 
t i t l ed " NTP Acknowl edged, "  whi ch must  have a " St ar t  On"  const r ai nt  dat e 
equal  t o t he dat e t hat  t he NTP i s acknowl edged.

3. 3. 7. 2   End Pr oj ect  Fi ni sh Mi l est one and Const r ai nt

The l ast  act i v i t y i n t he schedul e shal l  be a f i ni sh mi l est one t i t l ed " End 
Project."

The pr oj ect  schedul e must  be const r ai ned t o t he Cont r act  Compl et i on Dat e 
i n such a way t hat  i f  t he schedul e cal cul at es an ear l y f i ni sh,  t hen t he 
f l oat  cal cul at i on f or  " End Pr oj ect "  mi l est one r ef l ect s posi t i ve f l oat  on 
t he l ongest  pat h.   I f  t he pr oj ect  schedul e cal cul at es a l at e f i ni sh,  t hen 
t he " End Pr oj ect "  mi l est one f l oat  cal cul at i on r ef l ect s negat i ve f l oat  on 
t he l ongest  pat h.   The Gover nment  i s under  no obl i gat i on t o accel er at e 
Gover nment  act i v i t i es t o suppor t  a Cont r act or ' s ear l y compl et i on.

3. 3. 7. 3   I nt er i m Compl et i on Dat es and Const r ai nt s

Const r ai n cont r act ual l y speci f i ed i nt er i m compl et i on dat es t o show 
negat i ve f l oat  when t he cal cul at ed l at e f i ni sh dat e of  t he l ast  act i v i t y 
i n t hat  phase i s l at er  t han t he speci f i ed i nt er i m compl et i on dat e.

3. 3. 7. 3. 1   St ar t  Phase

Use a st ar t  mi l est one as t he f i r st  act i v i t y f or  a pr oj ect  phase.  The st ar t  
mi l est one shal l  be cal l ed " St ar t  Phase X"  wher e " X"  r ef er s t o t he phase of  
work.

3. 3. 7. 3. 2   End Phase

Use a f i ni sh mi l est one as t he l ast  act i v i t y f or  a pr oj ect  phase.   Cal l  t he 
f i ni sh mi l est one " End Phase X"  wher e " X"  r ef er s t o t he phase of  wor k.

3. 3. 8   Calendars

Schedul e act i v i t i es on a Cal endar  t o whi ch t he act i v i t y l ogi cal l y 
bel ongs.   Devel op cal endar s t o accommodat e any cont r act  def i ned wor k 
per i od such as a 7- day cal endar  f or  Gover nment  Accept ance act i v i t i es,  
concr et e cur e t i mes,  et c.   Devel op t he def aul t  Cal endar  t o mat ch t he 
physi cal  wor k pl an wi t h non- wor k per i ods i dent i f i ed i ncl udi ng weekends and 
hol i days.   Devel op Seasonal  Cal endar ( s)  and assi gn t o seasonal l y af f ect ed 
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act i v i t i es as appl i cabl e.  

I f  an act i v i t y i s weat her  sensi t i ve i t  shoul d be assi gned t o a cal endar  
showi ng non- wor k days on a mont hl y basi s,  wi t h t he non- wor k days sel ect ed 
at  r andom acr oss t he weeks of  t he cal endar ,  usi ng t he ant i c i pat ed days 
pr ovi ded i n t he cont r act  c l ause TI ME EXTENSI ONS FOR UNUSUALLY SEVERE 
WEATHER.   The assi gnment  of  t he non- wor k days shoul d be over  a seven- day 
week si nce weat her  r ecor ds ar e compi l ed on seven- day weeks,  whi ch wi l l  
cause some of  t he weat her  r el at ed non- wor k days t o f al l  on weekends.   

3. 3. 9   Open Ended Logi c

Onl y t wo open ended act i v i t i es ar e al l owed:  t he f i r st  act i v i t y " NTP 
Acknowl edged"  must  have no pr edecessor  l ogi c,  and t he l ast  act i v i t y - " End 
Pr oj ect "  must  have no successor  l ogi c.  

Pr edecessor  open ended l ogi c may be al l owed i n a t i me i mpact  anal yses upon 
t he Cont r act i ng Of f i cer ' s appr oval .  

3. 3. 10   Def aul t  Pr ogr ess Dat a Di sal l owed

Act ual  St ar t  and Fi ni sh dat es must  not  aut omat i cal l y updat e wi t h def aul t  
mechani sms i ncl uded i n t he schedul i ng sof t war e.   Updat i ng of  t he per cent  
compl et e and t he r emai ni ng dur at i on of  any act i v i t y must  be i ndependent  
f unct i ons.   Di sabl e pr ogr am f eat ur es t hat  cal cul at e one of  t hese 
par amet er s f r om t he ot her .   Act i v i t y Act ual  St ar t  ( AS)  and Act ual  Fi ni sh 
( AF)  dat es assi gned dur i ng t he updat i ng pr ocess must  mat ch t hose dat es 
pr ovi ded i n t he Cont r act or  Qual i t y Cont r ol  Repor t s.   Fai l ur e t o document  
t he AS and AF dat es i n t he Dai l y Qual i t y Cont r ol  r epor t  wi l l  r esul t  i n 
di sappr oval  of  t he Cont r act or ' s schedul e.

3. 3. 11   Out - of - Sequence Pr ogr ess 

Act i v i t i es t hat  have pr ogr essed bef or e al l  pr ecedi ng l ogi c has been 
sat i sf i ed ( Out - of - Sequence Pr ogr ess)  wi l l  be al l owed onl y on a 
case- by- case basi s subj ect  t o appr oval  by t he Cont r act i ng Of f i cer .   
Pr opose l ogi c cor r ect i ons t o el i mi nat e out  of  sequence pr ogr ess or  j ust i f y 
not  changi ng t he sequenci ng f or  appr oval  pr i or  t o submi t t i ng an updat ed 
pr oj ect  schedul e.   Addr ess out  of  sequence pr ogr ess or  l ogi c changes i n 
t he Nar r at i ve Repor t  and i n t he per i odi c schedul e updat e meet i ngs.

3. 3. 12   Added and Del et ed Act i v i t i es

Do not  del et e act i v i t i es f r om t he pr oj ect  schedul e or  add new act i v i t i es 
t o t he schedul e wi t hout  appr oval  f r om t he Cont r act i ng Of f i cer .   Act i v i t y 
I D and descr i pt i on changes ar e consi der ed new act i v i t i es and cannot  be 
changed wi t hout  Cont r act i ng Of f i cer  appr oval .

3. 3. 13   Or i gi nal  Dur at i ons

Act i v i t y Or i gi nal  Dur at i ons ( OD)  must  be r easonabl e t o per f or m t he wor k 
i t em.   OD changes ar e pr ohi bi t ed unl ess j ust i f i cat i on i s pr ovi ded
and appr oved by t he Cont r act i ng Of f i cer .

3. 3. 14   Leads,  Lags,  and St ar t  t o Fi ni sh Rel at i onshi ps

Lags must  be r easonabl e as det er mi ned by t he Gover nment  and not  used i n 
pl ace of  r easonabl e or i gi nal  dur at i ons,  must  not  be i n pl ace t o 
ar t i f i c i al l y  absor b f l oat ,  or  t o r epl ace pr oper  schedul e l ogi c.  
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a.   Leads ( negat i ve l ags)  ar e pr ohi bi t ed.  

b.   St ar t  t o Fi ni sh ( SF)  r el at i onshi ps ar e pr ohi bi t ed.

3. 3. 15   Ret ai ned Logi c

Schedul e cal cul at i ons must  r et ai n t he l ogi c bet ween pr edecessor s and 
successor s ( " r et ai ned l ogi c"  mode)  even when t he successor  act i v i t y( s)  
st ar t s and t he pr edecessor  act i v i t y( s)  has not  f i ni shed ( out - of - sequence 
pr ogr ess) .   Sof t war e f eat ur es t hat  i n ef f ect  sever  t he t i e bet ween 
pr edecessor  and successor  act i v i t i es when t he successor  has st ar t ed and 
t he pr edecessor  l ogi c i s not  sat i sf i ed ( " pr ogr ess over r i de" )  ar e not  be 
allowed.

3. 3. 16   Per cent  Compl et e

Updat e t he per cent  compl et e f or  each act i v i t y st ar t ed,  based on t he 
r easonabl e assessment  of  ear ned val ue.   Act i v i t i es whi ch ar e compl et e but  
f or  r emai ni ng mi nor  punch l i s t  wor k and whi ch do not  r est r ai n t he 
i ni t i at i on of  successor  act i v i t i es may be decl ar ed 100 per cent  compl et e t o 
al l ow f or  pr oper  schedul e management .

3. 3. 17   Remai ni ng Dur at i on

Updat e t he r emai ni ng dur at i on f or  each act i v i t y based on t he number  of  
est i mat ed wor k days i t  wi l l  t ake t o compl et e t he act i v i t y.   Remai ni ng 
dur at i on may not  mat hemat i cal l y cor r el at e wi t h per cent age f ound under  
par agr aph ent i t l ed Per cent  Compl et e.

3. 3. 18   Cost  Loadi ng of  Cl oseout  Act i v i t i es

Cost  l oad t he " Cor r ect i on of  punch l i s t  f r om Gover nment  pr e- f i nal  
i nspect i on"  act i v i t y( i es)  not  l ess t han 1 per cent  of  t he pr esent  cont r act  
val ue.   Act i v i t y( i es)  may be decl ar ed 100 per cent  compl et e upon t he 
Gover nment ' s ver i f i cat i on of  compl et i on and cor r ect i on of  al l  punch l i s t  
wor k i dent i f i ed dur i ng Gover nment  pr e- f i nal  i nspect i on( s) .  

3. 3. 18. 1   As- Bui l t  Dr awi ngs

I f  t her e i s no separ at e cont r act  l i ne i t em ( CLI N)  f or  as- bui l t  dr awi ngs,  
cost  l oad t he " Submi ssi on and appr oval  of  as- bui l t  dr awi ngs"  act i v i t y not  
l ess t han $35, 000 or  1 per cent  of  t he pr esent  cont r act  val ue,  whi chever  i s 
gr eat er ,  up t o $200, 000.   Act i v i t y wi l l  be decl ar ed 100 per cent  compl et e 
upon t he Gover nment ' s appr oval .

3. 3. 18. 2   O & M Manual s

Cost  l oad t he " Submi ssi on and appr oval  of  O & M manual s"  act i v i t y not  l ess 
t han $20, 000.   Act i v i t y wi l l  be decl ar ed 100 per cent  compl et e upon t he 
Gover nment ' s appr oval  of  al l  O & M manual s.

3. 3. 19   Ant i c i pat ed Adver se Weat her

Par agr aph appl i cabl e t o cont r act s wi t h c l ause ent i t l ed TI ME EXTENSI ONS FOR 
UNUSUALLY SEVERE WEATHER.   Ref l ect  t he number  of  ant i c i pat ed adver se 
weat her  del ays al l ocat ed t o a weat her  sensi t i ve act i v i t y i n t he act i v i t y ' s 
calendar.
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3. 3. 20   Ear l y Compl et i on Schedul e and t he Ri ght  t o Fi ni sh Ear l y

An Ear l y Compl et i on Schedul e i s an I ni t i al  Pr oj ect  Schedul e ( I PS)  t hat  
i ndi cat es al l  scope of  t he r equi r ed cont r act  wor k wi l l  be compl et ed bef or e 
t he cont r act ual l y r equi r ed compl et i on dat e.  

a.   No I PS i ndi cat i ng an Ear l y Compl et i on wi l l  be accept ed wi t hout  bei ng 
f ul l y r esour ce- l oaded ( i ncl udi ng cr ew si zes and manhour s)  and t he 
Gover nment  agr eei ng t hat  t he schedul e i s r easonabl e and achi evabl e.  

b.   The Gover nment  i s under  no obl i gat i on t o accel er at e wor k i t ems i t  i s  
r esponsi bl e f or  t o ensur e t hat  t he ear l y compl et i on i s met  nor  i s i t  
r esponsi bl e t o modi f y i ncr ement al  f undi ng ( i f  appl i cabl e)  f or  t he 
pr oj ect  t o meet  t he cont r act or ' s accel er at ed wor k.

3. 4   PROJECT SCHEDULE SUBMI SSI ONS 

Pr ovi de t he submi ssi ons as descr i bed bel ow.   The dat a CD/ DVD,  r epor t s,  and 
net wor k di agr ams r equi r ed f or  each submi ssi on ar e cont ai ned i n par agr aph 
SUBMI SSI ON REQUI REMENTS.   I f  t he Cont r act or  f ai l s  or  r ef uses t o f ur ni sh 
t he i nf or mat i on and schedul e updat es as set  f or t h her ei n,  t hen t he 
Cont r act or  wi l l  be deemed not  t o have pr ovi ded an est i mat e upon whi ch a 
pr ogr ess payment  can be made.

Revi ew comment s made by t he Gover nment  on t he schedul e( s)  do not  r el i eve 
t he Cont r act or  f r om compl i ance wi t h r equi r ement s of  t he Cont r act  Document s.

3. 4. 1   Pr el i mi nar y Pr oj ect  Schedul e Submi ssi on

Wi t hi n 15 cal endar  days af t er  t he NTP i s acknowl edged submi t  t he 
Pr el i mi nar y Pr oj ect  Schedul e def i ni ng t he pl anned oper at i ons det ai l ed f or  
t he f i r st  90 cal endar  days f or  appr oval .   The appr oved Pr el i mi nar y Pr oj ect  
Schedul e wi l l  be used f or  payment  pur poses not  t o exceed 90 cal endar  days 
af t er  NTP.   Compl et el y cost  l oad t he Pr el i mi nar y Pr oj ect  Schedul e t o 
bal ance t he cont r act  awar d CLI NS shown on t he Pr i ce Schedul e.   The 
Pr el i mi nar y Pr oj ect  Schedul e may be summar y i n nat ur e f or  t he r emai ni ng 
per f or mance per i od.  I t  must  be ear l y st ar t  and l at e f i ni sh const r ai ned and 
l ogi cal l y t i ed as speci f i ed.   The Pr el i mi nar y Pr oj ect  Schedul e f or ms t he 
basi s f or  t he I ni t i al  Pr oj ect  Schedul e speci f i ed her ei n and must  i ncl ude 
al l  of  t he r equi r ed pl an and pr ogr am pr epar at i ons,  submi ssi ons and 
appr oval s i dent i f i ed i n t he cont r act  ( f or  exampl e,  Qual i t y Cont r ol  Pl an,  
Saf et y Pl an,  and Envi r onment al  Pr ot ect i on Pl an)  as wel l  as desi gn 
act i v i t i es,  pl anned submi ssi ons of  al l  ear l y desi gn packages,  per mi t t i ng 
act i v i t i es,  desi gn r evi ew conf er ence act i v i t i es,  and ot her  
non- const r uct i on act i v i t i es i nt ended t o occur  wi t hi n t he f i r st  90 cal endar  
days.   Gover nment  accept ance of  t he associ at ed desi gn package( s)  and al l  
ot her  speci f i ed Pr ogr am and Pl an appr oval s must  occur  pr i or  t o any pl anned 
const r uct i on act i v i t i es.   Act i v i t y code any act i v i t i es t hat  ar e summar y i n 
nat ur e af t er  t he f i r st  90 cal endar  days wi t h Bi d I t em ( CLI N)  code ( BI DI ) ,  
Responsi bi l i t y  Code ( RESP)  and Feat ur e of  Wor k code ( FOW) .

3. 4. 2   I ni t i al  Pr oj ect  Schedul e Submi ssi on

Submi t  t he I ni t i al  Pr oj ect  Schedul e f or  appr oval  wi t hi n 42 cal endar  days 
af t er  not i ce t o pr oceed i s i ssued.   The schedul e must  demonst r at e a 
r easonabl e sequence of  act i v i t i es whi ch r epr esent  al l  wor k t hr ough t he 
ent i r e cont r act  per f or mance per i od.   No payment  wi l l  be made f or  wor k 
i t ems not  f ul l y  det ai l ed i n t he Pr oj ect  Schedul e.
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3. 4. 3   Per i odi c Schedul e Updat es

Updat e t he Pr oj ect  Schedul e on a r egul ar  basi s,  mont hl y at  a mi ni mum.   
Pr ovi de a dr af t  Per i odi c Schedul e Updat e f or  r evi ew at  t he schedul e updat e 
meet i ngs as pr escr i bed i n t he par agr aph PERI ODI C SCHEDULE UPDATE 
MEETI NGS.   These updat es wi l l  enabl e t he Gover nment  t o assess Cont r act or ' s 
pr ogr ess.   

a.   Updat e i nf or mat i on i ncl udi ng Act ual  St ar t  Dat es ( AS) ,  Act ual  Fi ni sh 
Dat es ( AF) ,  Remai ni ng Dur at i ons ( RD) ,  and Per cent  Compl et e i s subj ect  
t o t he appr oval  of  t he Gover nment  at  t he meet i ng.    

b.   AS and AF dat es must  mat ch t he dat e( s)  r epor t ed on t he Cont r act or ' s 
Qual i t y Cont r ol  Repor t  f or  an act i v i t y st ar t  or  f i ni sh.

3. 5   SUBMI SSI ON REQUI REMENTS

Submi t  t he f ol l owi ng i t ems f or  t he Pr el i mi nar y Schedul e,  I ni t i al  Schedul e,  
and ever y Per i odi c Schedul e Updat e t hr oughout  t he l i f e of  t he pr oj ect :

3. 5. 1   Dat a CD/ DVDs

Pr ovi de t wo set s of  dat a CD/ DVDs cont ai ni ng t he cur r ent  pr oj ect  schedul e 
and al l  pr evi ousl y submi t t ed schedul es i n t he f or mat  of  t he schedul i ng 
sof t war e ( e. g.  . xer ) .   Al so i ncl ude on t he dat a CD/ DVDs t he Nar r at i ve 
Repor t  and al l  r equi r ed Schedul e Repor t s.   Label  each CD/ DVD i ndi cat i ng 
t he t ype of  schedul e ( Pr el i mi nar y,  I ni t i al ,  Updat e) ,  f ul l  cont r act  number ,  
Dat a Dat e and f i l e name.   Each schedul e must  have a uni que f i l e name and 
use pr oj ect  speci f i c  set t i ngs.

3. 5. 2   Nar r at i ve Repor t

Pr ovi de a Nar r at i ve Repor t  wi t h each schedul e submi ssi on.   The Nar r at i ve 
Repor t  i s  expect ed t o communi cat e t o t he Gover nment  t he t hor ough anal ysi s 
of  t he schedul e out put  and t he pl ans t o compensat e f or  any pr obl ems,  
ei t her  cur r ent  or  pot ent i al ,  whi ch ar e r eveal ed t hr ough t hat  anal ysi s.   
I ncl ude t he f ol l owi ng i nf or mat i on as mi ni mum i n t he Nar r at i ve Repor t :  

a.   I dent i f y and di scuss t he wor k schedul ed t o st ar t  i n t he next  updat e 
period.  

b.   A descr i pt i on of  act i v i t i es al ong t he t wo most  cr i t i cal  pat hs wher e 
t he t ot al  f l oat  i s  l ess t han or  equal  t o 20 wor k days.  

c.   A descr i pt i on of  cur r ent  and ant i c i pat ed pr obl em ar eas or  del ayi ng 
f act or s and t hei r  i mpact  and an expl anat i on of  cor r ect i ve act i ons 
t aken or  r equi r ed t o be t aken.  

d.   I dent i f y and expl ai n why act i v i t i es based on t hei r  cal cul at ed l at e 
dat es shoul d have ei t her  st ar t ed or  f i ni shed dur i ng t he updat e per i od 
but  di d not .  

e.   I dent i f y and di scuss al l  schedul e changes by act i v i t y I D and act i v i t y 
name i ncl udi ng what  speci f i cal l y was changed and why t he change was 
needed.   Thi s shoul d i ncl ude at  a mi ni mum new and del et ed act i v i t i es,  
l ogi c changes,  dur at i on changes,  cal endar  changes,  l ag changes,  
r esour ce changes,  and act ual  st ar t  and f i ni sh dat e changes.

f .   I dent i f y and di scuss out - of - sequence wor k.  
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3. 5. 3   Schedul e Repor t s

The f or mat ,  f i l t er i ng,  or gani z i ng and sor t i ng f or  each schedul e r epor t  
must  be as di r ect ed by t he Cont r act i ng Of f i cer .   Typi cal l y,  r epor t s shal l  
cont ai n Act i v i t y Number s,  Act i v i t y Descr i pt i on,  Or i gi nal  Dur at i on,  
Remai ni ng Dur at i on,  Ear l y St ar t  Dat e,  Ear l y Fi ni sh Dat e,  Lat e St ar t  Dat e,  
Lat e Fi ni sh Dat e,  Tot al  Fl oat ,  Act ual  St ar t  Dat e,  Act ual  Fi ni sh Dat e,  and 
Per cent  Compl et e.   Pr ovi de t he r epor t s el ect r oni cal l y i n . pdf  f or mat .   
Pr ovi de one har d copy of  each r epor t .   The f ol l owi ng l i s t s t ypi cal  r epor t s 
t hat  wi l l  be r equest ed:  

3. 5. 3. 1   Act i v i t y Repor t

Li st  of  al l  act i v i t i es sor t ed accor di ng t o act i v i t y number .

3. 5. 3. 2   Logi c Repor t

Li st  of  det ai l ed pr edecessor  and successor  act i v i t i es f or  ever y act i v i t y 
i n ascendi ng or der  by act i v i t y number .

3. 5. 3. 3   Tot al  Fl oat  Repor t

A l i s t  of  al l  i ncompl et e act i v i t i es sor t ed i n ascendi ng or der  of  t ot al  
f l oat .   Li st  act i v i t i es whi ch have t he same amount  of  t ot al  f l oat  i n 
ascendi ng or der  of  Ear l y St ar t  Dat es.   Do not  show compl et ed act i v i t i es on 
t hi s r epor t .

3. 5. 3. 4   Ear ni ngs Repor t  by CLI N

A compi l at i on of  t he Tot al  Ear ni ngs on t he pr oj ect  f r om t he NTP t o t he 
dat a dat e.   Thi s r epor t  must  r ef l ect  t he ear ni ngs of  act i v i t i es based on 
t he agr eement s made i n t he schedul e updat e meet i ng def i ned her ei n.   
Pr ovi ded a compl et e schedul e updat e has been f ur ni shed,  t hi s r epor t  ser ves 
as t he basi s of  det er mi ni ng pr ogr ess payment s.   Gr oup act i v i t i es by CLI N 
number  and sor t  by act i v i t y number .   Thi s r epor t  must  al so pr ovi de a t ot al  
CLI N per cent  ear ned val ue,  CLI N per cent  compl et e,  and pr oj ect  per cent  
compl et e.   The pr i nt ed r epor t  must  cont ai n t he f ol l owi ng f or  each 
act i v i t y:  t he Act i v i t y Number ,  Act i v i t y Descr i pt i on,  Or i gi nal  Budget ed 
Amount ,  Ear ni ngs t o Dat e,  Ear ni ngs t hi s per i od,  Tot al  Quant i t y,  Quant i t y 
t o Dat e,  and Per cent  Compl et e ( based on cost ) .

3. 5. 3. 5   Ear ni ngs Look Ahead Repor t

A compi l at i on of  t he Tot al  Ear ni ngs i ncl udi ng ant i c i pat ed ear ni ngs one 
mont h past  t he dat a dat e,  and t wo mont hs past  t he dat a dat e,  or gani zed per  
CLI N.   Submi t  t hese r epor t s mont hl y as di r ect ed by t he Cont r act i ng Of f i cer .

3. 5. 3. 6   Schedul e Log

Pr ovi de a Schedul i ng/ Level i ng Repor t  gener at ed f r om t he cur r ent  pr oj ect  
schedul e bei ng submi t t ed.

3. 5. 4   Net wor k Di agr am

The Net wor k Di agr am i s r equi r ed f or  t he Pr el i mi nar y,  I ni t i al  and Per i odi c 
Updat es.   Depi ct  and di spl ay t he or der  and i nt er dependence of  act i v i t i es 
and t he sequence i n whi ch t he wor k i s t o be accompl i shed.   The Cont r act i ng 
Of f i cer  wi l l  use,  but  i s not  l i mi t ed t o,  t he f ol l owi ng condi t i ons t o 
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r evi ew compl i ance wi t h t hi s par agr aph:  

3. 5. 4. 1   Cont i nuous Fl ow

Show a cont i nuous f l ow f r om l ef t  t o r i ght  wi t h no ar r ows f r om r i ght  t o 
l ef t .   Show t he act i v i t y number ,  descr i pt i on,  dur at i on,  and est i mat ed 
ear ned val ue on t he di agr am.

3. 5. 4. 2   Pr oj ect  Mi l est one Dat es

Show dat es on t he di agr am f or  st ar t  of  pr oj ect ,  any cont r act  r equi r ed 
i nt er i m compl et i on dat es,  and cont r act  compl et i on dat es.

3. 5. 4. 3   Cr i t i cal  Pat h

Show al l  act i v i t i es on t he cr i t i cal  pat h.   The cr i t i cal  pat h i s def i ned as 
t he l ongest  pat h.

3. 5. 4. 4   Banding

Or gani ze act i v i t i es usi ng t he WBS or  as ot her wi se di r ect ed t o assi st  i n 
t he under st andi ng of  t he act i v i t y sequence.   Typi cal l y,  t hi s f l ow wi l l  
gr oup act i v i t i es by maj or  el ement s of  wor k,  cat egor y of  wor k,  wor k ar ea 
and/ or  r esponsi bi l i t y .

3. 5. 4. 5   Cash Fl ow /  Schedul e Var i ance Cont r ol  ( SVC)  Di agr am

Wi t h each schedul e submi ssi on,  pr ovi de a SVC di agr am showi ng 1)  Cash Fl ow 
S- Cur ves i ndi cat i ng pl anned pr oj ect  cost  based on pr oj ect ed ear l y and l at e 
act i v i t y f i ni sh dat es,  and 2)  Ear ned Val ue t o- dat e.

3. 6   PERI ODI C SCHEDULE UPDATE

3. 6. 1   Per i odi c Schedul e Updat e Meet i ngs

Conduct  per i odi c schedul e updat e meet i ngs f or  t he pur pose of  r evi ewi ng t he 
pr oposed Per i odi c Schedul e Updat e,  Nar r at i ve Repor t ,  Schedul e Repor t s,  and 
pr ogr ess payment .   Conduct  meet i ngs at  l east  mont hl y wi t hi n f i ve days of  
t he pr oposed schedul e dat a dat e.   Pr ovi de a comput er  wi t h t he schedul i ng 
sof t war e l oaded and a pr oj ect or  whi ch al l ows al l  meet i ng par t i c i pant s t o 
v i ew t he pr oposed schedul e dur i ng t he meet i ng.   The Cont r act or ' s 
aut hor i zed schedul er  must  or gani ze,  gr oup,  sor t ,  f i l t er ,  per f or m schedul e 
r evi s i ons as needed and r evi ew f unct i ons as r equest ed by t he Cont r act or  
and/ or  Gover nment .   The meet i ng i s a wor ki ng i nt er act i ve exchange whi ch 
al l ows t he Gover nment  and Cont r act or  t he oppor t uni t y t o r evi ew t he updat ed 
schedul e on a r eal  t i me and i nt er act i ve basi s.   The meet i ng wi l l  l ast  no 
l onger  t han 8 hour s.   Pr ovi de a dr af t  of  t he pr oposed nar r at i ve r epor t  and 
schedul e dat a f i l e t o t he Gover nment  a mi ni mum of  t wo wor kdays i n advance 
of  t he meet i ng.   The Cont r act or ' s Pr oj ect  Manager  and schedul er  must  
at t end t he meet i ng wi t h t he aut hor i zed r epr esent at i ve of  t he Cont r act i ng 
Of f i cer .   Super i nt endent s,  f or emen and maj or  subcont r act or s must  at t end 
t he meet i ng as r equi r ed t o di scuss t he pr oj ect  schedul e and wor k.   
Fol l owi ng t he per i odi c schedul e updat e meet i ng,  make cor r ect i ons t o t he 
dr af t  submi ssi on.   I ncl ude onl y t hose changes appr oved by t he Gover nment  
i n t he submi ssi on and i nvoi ce f or  payment .  

3. 6. 2   Updat e Submi ssi on Fol l owi ng Pr ogr ess Meet i ng

Submi t  t he compl et e Per i odi c Schedul e Updat e of  t he Pr oj ect  Schedul e 
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cont ai ni ng al l  appr oved pr ogr ess,  r evi s i ons,  and adj ust ment s,  pur suant  t o 
par agr aph SUBMI SSI ON REQUI REMENTS not  l at er  t han 4 wor k days af t er  t he 
per i odi c schedul e updat e meet i ng.

3. 7   WEEKLY PROGRESS MEETI NGS

Conduct  a weekl y meet i ng wi t h t he Gover nment  ( or  as ot her wi se mut ual l y 
agr eed t o)  bet ween t he meet i ngs descr i bed i n par agr aph ent i t l ed PERI ODI C 
SCHEDULE UPDATE MEETI NGS f or  t he pur pose of  j oi nt l y r evi ewi ng t he act ual  
pr ogr ess of  t he pr oj ect  as compar ed t o t he as pl anned pr ogr ess and t o 
r evi ew pl anned act i v i t i es f or  t he upcomi ng t wo weeks.   Use t he cur r ent  
appr oved schedul e updat e f or  t he pur poses of  t hi s meet i ng and f or  t he 
pr oduct i on and r evi ew of  r epor t s.   At  t he weekl y pr ogr ess meet i ng,  addr ess 
t he st at us of  RFI s,  RFPs and Submi t t al s.

3. 8   REQUESTS FOR TI ME EXTENSI ONS

Pr ovi de a j ust i f i cat i on of  del ay t o t he Cont r act i ng Of f i cer  i n accor dance 
wi t h t he cont r act  pr ovi s i ons and cl auses f or  appr oval  wi t hi n 10 days of  a 
del ay occur r i ng.   Al so pr epar e a t i me i mpact  anal ysi s f or  each Gover nment  
r equest  f or  pr oposal  ( RFP)  t o j ust i f y t i me ext ensi ons.

3. 8. 1   Just i f i cat i on of  Del ay

Pr ovi de a descr i pt i on of  t he event ( s)  t hat  caused t he del ay and/ or  i mpact  
t o t he wor k.   As par t  of  t he descr i pt i on,  i dent i f y al l  schedul e act i v i t i es 
i mpact ed.   Show t hat  t he event  t hat  caused t he del ay/ i mpact  was t he 
r esponsi bi l i t y  of  t he Gover nment .   Pr ovi de a t i me i mpact  anal ysi s t hat  
demonst r at es t he ef f ect s of  t he del ay or  i mpact  on t he pr oj ect  compl et i on 
dat e or  i nt er i m compl et i on dat e( s) .   Mul t i pl e i mpact s must  be eval uat ed 
chr onol ogi cal l y;  each wi t h i t s own j ust i f i cat i on of  del ay.   Wi t h mul t i pl e 
i mpact s consi der  any concur r ency of  del ay.   A t i me ext ensi on and t he 
schedul e f r agnet  becomes par t  of  t he pr oj ect  schedul e and al l  f ut ur e 
schedul e updat es upon appr oval  by t he Cont r act i ng Of f i cer .

3. 8. 2   Ti me I mpact  Anal ysi s ( Pr ospect i ve Anal ysi s)

Pr epar e a t i me i mpact  anal ysi s f or  appr oval  by t he Cont r act i ng Of f i cer  
based on i ndust r y st andar d AACE 52R- 06.   Ut i l i ze a copy of  t he l ast  
appr oved schedul e pr i or  t o t he f i r st  day of  t he i mpact  or  del ay f or  t he 
t i me i mpact  anal ysi s.   I f  Cont r act i ng Of f i cer  det er mi nes t he t i me f r ame 
bet ween t he l ast  appr oved schedul e and t he f i r st  day of  i mpact  i s t oo 
gr eat ,  pr epar e an i nt er i m updat ed schedul e t o per f or m t he t i me i mpact  
anal ysi s.   Unl ess appr oved by t he Cont r act i ng Of f i cer ,  no ot her  changes 
wi l l  be i ncor por at ed i nt o t he schedul e bei ng used t o j ust i f y t he t i me 
impact.

3. 8. 3   For ensi c Schedul e Anal ysi s ( Ret r ospect i ve Anal ysi s)

I f  t he pr oj ect  has been subj ect  t o mul t i pl e del ays and t i me i mpact  
anal ysi s has not  been used t o successf ul l y anal yze t he t i me ext ensi ons,  
t he Cont r act or  shal l  pr epar e an anal ysi s f or  appr oval  by t he Cont r act i ng 
Of f i cer  based on i ndust r y st andar d AACE 29R- 03.

3. 8. 4   Fr agment ar y Net wor k ( Fr agnet )

Pr epar e a pr oposed f r agnet  f or  t i me i mpact  anal ysi s.   The pr oposed f r agnet  
must  consi st  of  a sequence of  new act i v i t i es t hat  ar e pr oposed t o be added 
t o t he pr oj ect  schedul e t o demonst r at e t he i nf l uence of  t he del ay or  
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i mpact  t o t he pr oj ect ' s cont r act ual  dat es.   Cl ear l y show how t he pr oposed 
f r agnet  i s t o be t i ed i nt o t he pr oj ect  schedul e i ncl udi ng al l  pr edecessor s 
and successor s t o t he f r agnet  act i v i t i es.   The pr oposed f r agnet  must  be 
appr oved by t he Cont r act i ng Of f i cer  pr i or  t o i ncor por at i on i nt o t he 
pr oj ect  schedul e.

3. 8. 5   Ti me Ext ensi on

The Cont r act i ng Of f i cer  must  appr ove t he Just i f i cat i on of  Del ay i ncl udi ng 
t he t i me i mpact  anal ysi s bef or e a t i me ext ensi on wi l l  be gr ant ed.   No t i me 
ext ensi on wi l l  be gr ant ed unl ess t he del ay consumes al l  avai l abl e Pr oj ect  
Fl oat  and ext ends t he pr oj ect ed f i ni sh dat e ( " End Pr oj ect "  mi l est one)  
beyond t he Cont r act  Compl et i on Dat e.   The t i me ext ensi on wi l l  be i n 
cal endar  days.

Act ual  del ays t hat  ar e f ound t o be caused by t he Cont r act or ' s own act i ons,  
whi ch r esul t  i n a cal cul at ed schedul e del ay wi l l  not  be a cause f or  an 
ext ensi on t o t he per f or mance per i od,  compl et i on dat e,  or  any i nt er i m 
mi l est one dat e.  

3. 8. 6   I mpact  t o Ear l y Compl et i on Schedul e

No ext ended over head wi l l  be pai d f or  del ay pr i or  t o t he or i gi nal  Cont r act  
Compl et i on Dat e f or  an Ear l y Compl et i on I PS unl ess t he Cont r act or  act ual l y 
per f or med wor k i n accor dance wi t h t hat  Ear l y Compl et i on Schedul e.   The 
Cont r act or  must  show t hat  an ear l y compl et i on was achi evabl e had i t  not  
been f or  t he i mpact . .

3. 9   FAI LURE TO ACHI EVE PROGRESS

Shoul d t he pr ogr ess f al l  behi nd t he appr oved pr oj ect  schedul e f or  r easons 
ot her  t han t hose t hat  ar e excusabl e wi t hi n t he t er ms of  t he cont r act ,  t he 
Cont r act i ng Of f i cer  may r equi r e pr ovi s i on of  a wr i t t en r ecover y pl an f or  
appr oval .   The pl an must  det ai l  how pr ogr ess wi l l  be made- up t o i ncl ude 
whi ch act i v i t i es wi l l  be accel er at ed by addi ng addi t i onal  cr ews,  l onger  
wor k hour s,  ext r a wor k days,  et c.

3. 9. 1   Ar t i f i c i al l y  I mpr ovi ng Pr ogr ess

Ar t i f i c i al l y  i mpr ovi ng pr ogr ess by means such as,  but  not  l i mi t ed t o,  
r evi s i ng t he schedul e l ogi c,  modi f y i ng or  addi ng const r ai nt s,  shor t eni ng 
act i v i t y dur at i ons,  or  changi ng cal endar s i n t he pr oj ect  schedul e i s 
pr ohi bi t ed.   I ndi cat e assumpt i ons made and t he basi s f or  any l ogi c,  
const r ai nt ,  dur at i on and cal endar  changes used i n t he cr eat i on of  t he 
r ecover y pl an.   Any addi t i onal  r esour ces,  manpower ,  or  dai l y and weekl y 
wor k hour  changes pr oposed i n t he r ecover y pl an must  be evi dent  at  t he 
wor k s i t e and document ed i n t he dai l y r epor t  al ong wi t h t he Schedul e 
Nar r at i ve Repor t .

3. 9. 2   Fai l ur e t o Per f or m

Fai l ur e t o per f or m wor k and mai nt ai n pr ogr ess i n accor dance wi t h t he 
suppl ement al  r ecover y pl an may r esul t  i n an i nt er i m and f i nal  
unsat i sf act or y per f or mance r at i ng and/ or  may r esul t  i n cor r ect i ve act i on 
di r ect ed by t he Cont r act i ng Of f i cer  pur suant  t o FAR 52. 236- 15 Schedul es 
f or  Const r uct i on Cont r act s,  FAR 52. 249- 10  Def aul t  ( Fi xed- Pr i ce 
Const r uct i on) ,  and ot her  cont r act  pr ovi s i ons.
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3. 9. 3   Recover y Schedul e

Shoul d t he Cont r act i ng Of f i cer  f i nd i t  necessar y,  submi t  a r ecover y 
schedul e pur suant  t o FAR 52. 236- 15 Schedul es f or  Const r uct i on Cont r act s.

3. 10   OWNERSHI P OF FLOAT

Except  f or  t he pr ovi s i on gi ven i n t he par agr aph I MPACT TO EARLY COMPLETI ON 
SCHEDULE,  f l oat  avai l abl e i n t he schedul e,  at  any t i me,  shal l  not  be 
consi der ed f or  t he excl usi ve use of  ei t her  t he Gover nment  or  t he 
Cont r act or  i ncl udi ng act i v i t y and/ or  pr oj ect  f l oat .   Act i v i t y f l oat  i s  t he 
number  of  wor k days t hat  an act i v i t y can be del ayed wi t hout  causi ng a 
del ay t o t he " End Pr oj ect "  f i ni sh mi l est one.   Pr oj ect  f l oat  ( i f  
appl i cabl e)  i s t he number  of  wor k days bet ween t he pr oj ect ed ear l y f i ni sh 
and t he cont r act  compl et i on dat e mi l est one.

3. 11   TRANSFER OF SCHEDULE DATA I NTO RMS

I mpor t  t he schedul e dat a i nt o t he Resi dent  Management  Syst em ( RMS)  and 
expor t  t he RMS dat a t o t he Gover nment .   Thi s dat a i s consi der ed t o be 
addi t i onal  suppor t i ng dat a i n a f or m and det ai l  r equi r ed by t he 
Cont r act i ng Of f i cer  pur suant  t o FAR 52. 232- 5 -  Payment s under  Fi xed- Pr i ce 
Const r uct i on Cont r act s.   The r ecei pt  of  a pr oper  payment  r equest  pur suant  
t o FAR 52. 232- 27 -  Pr ompt  Payment  f or  Const r uct i on Cont r act s i s cont i ngent  
upon t he Gover nment  r ecei v i ng bot h accept abl e and appr ovabl e har d copi es 
and mat chi ng el ect r oni c expor t  f r om RMS of  t he appl i cat i on f or  pr ogr ess 
payment.

3. 12   PRI MAVERA P6 MANDATORY REQUI REMENTS

I f  Pr i maver a P6 i s bei ng used,  r equest  a backup f i l e t empl at e ( . xer )  f r om 
t he Gover nment ,  i f  one i s avai l abl e,  pr i or  t o bui l di ng t he schedul e.   The 
f ol l owi ng set t i ngs ar e mandat or y and r equi r ed i n al l  schedul e submi ssi ons 
t o t he Gover nment :  

a.   Act i v i t y Codes must  be Pr oj ect  Level ,  not  Gl obal  or  EPS l evel .

b.   Cal endar s must  be Pr oj ect  Level ,  not  Gl obal  or  Resour ce l evel .

c.   Act i v i t y Dur at i on Types must  be set  t o " Fi xed Dur at i on & Uni t s" .

d.   Per cent  Compl et e Types must  be set  t o " Physi cal " .

e.   Ti me Per i od Admi n Pr ef er ences must  r emai n t he def aul t  " 8. 0 hr / day,  40 
hr / week,  172 hr / mont h,  2000 hr / year " .   Set  Cal endar  Wor k Hour s/ Day t o 
8. 0 Hour  days.

f .   Set  Schedul e Opt i on f or  def i ni ng Cr i t i cal  Act i v i t i es t o " Longest  Pat h" .

g.   Set  Schedul e Opt i on f or  def i ni ng pr ogr essed act i v i t i es t o " Ret ai ned 
Logic".

h.   Set  up cost  l oadi ng usi ng a s i ngl e l ump sum r esour ce.   The Pr i ce/ Uni t  
must  be $1/ hr ,  Def aul t  Uni t s/ Ti me must  be " 8h/ d" ,  and set t i ngs " Aut o 
Comput e Act ual s"  and " Cal cul at e cost s f r om uni t s"  sel ect ed.

i .   Act i v i t y I D' s must  not  exceed 10 char act er s.

j .   Act i v i t y Names must  have t he most  def i ni ng and det ai l ed descr i pt i on 
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wi t hi n t he f i r st  30 char act er s.  

        - -  End of  Sect i on - -
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SECTI ON 01 33 00

SUBMI TTAL PROCEDURES

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s sect i on t o t he ext ent  
r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he basi c 
desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D6938 ( 2017)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)

1. 2   SUMMARY

Thi s sect i on descr i bes submi t t al  pr ocedur es i n Jacksonvi l l e Di st r i ct  
cont r act s usi ng Qual i t y Cont r ol  Syst em submi t t al  pr ocedur es i n accor dance 
wi t h Sect i on 01 45 00 RESI DENT MANAGEMENT SYSTEM CONTRACTOR MODE ( RMS 
CM) .   I t  cover s submi t t al  i t em i dent i f i cat i on,  number  of  copi es,  r evi ew 
per i ods,  qual i t y cont r ol  r evi ew,  QC/ QA r evi ewer  codi ng,  and t r ansmi t t al  
t r acki ng pr ocedur es usi ng Resi dent  Management  Syst em ( RMS)  shar ed dat a 
base.   Cont r act or  shal l  use RMS sof t war e t o i dent i f y,  t r ack and t r ansmi t  
submi t t al  i t ems.

1. 3   DEFINITIONS

1. 3. 1   Submittal

Cont r act  Cl auses " FAR 52. 236- 5,  Mat er i al  and Wor kmanshi p, "  par agr aph ( b)  
and " FAR 52. 236- 21,  Speci f i cat i ons and Dr awi ngs f or  Const r uct i on, "  
par agr aphs ( d) ,  ( e) ,  and ( f )  appl y t o al l  " submi t t al s. "

1. 3. 2   Transmittal

Thi s i s a r out i ne cont r act  cor r espondence act i on usi ng a t r ansmi t t al  f or m 
( ENG For m 4025)  t o send submi t t al  i t ems t o t he Gover nment .   The RMS 
" Tr ansmi t t al  Log"  modul e uses dat a base ent r y t o cr eat e a har d copy of  ENG 
For m 4025.

1. 3. 3   Submi t t al  Descr i pt i ons ( SD)

Submi t t al s r equi r ement s ar e speci f i ed i n t he t echni cal  sect i ons.   
Submi t t al s ar e i dent i f i ed by SD number s and t i t l es as f ol l ows.

SD- 01 Pr econst r uct i on Submi t t al s
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Submi t t al s whi ch ar e r equi r ed pr i or  t o st ar t  of  const r uct i on ( wor k)  or  
t he st ar t  of  t he next  maj or  phase of  t he const r uct i on on a mul t i - phase 
cont r act ,  i ncl udes schedul es,  t abul ar  l i s t  of  dat a,  or  t abul ar  l i s t  
i ncl udi ng l ocat i on,  f eat ur es,  or  ot her  per t i nent  i nf or mat i on r egar di ng 
pr oduct s,  mat er i al s,  equi pment ,  or  component s t o be used i n t he wor k.   
Pr econst r uct i on submi t t al s shal l  be submi t t ed no l at er  t han 30 
cal endar  days af t er  Not i ce t o Pr oceed.

SD- 02 Shop Dr awi ngs

Dr awi ngs,  di agr ams and schedul es speci f i cal l y pr epar ed t o i l l ust r at e 
some por t i on of  t he wor k.

Di agr ams and i nst r uct i ons f r om a manuf act ur er  or  f abr i cat or  f or  use i n 
pr oduci ng t he pr oduct  and as ai ds t o t he Cont r act or  f or  i nt egr at i ng 
t he pr oduct  or  syst em i nt o t he pr oj ect .

Dr awi ngs pr epar ed by or  f or  t he Cont r act or  t o show how mul t i pl e 
syst ems and i nt er di sci pl i nar y wor k wi l l  be coor di nat ed.

SD- 03 Pr oduct  Dat a

Cat al og cut s,  i l l ust r at i ons,  schedul es,  di agr ams,  per f or mance char t s,  
i nst r uct i ons and br ochur es i l l ust r at i ng s i ze,  physi cal  appear ance and 
ot her  char act er i st i cs of  mat er i al s or  equi pment  f or  some por t i on of  
t he wor k.

Sampl es of  war r ant y l anguage when t he cont r act  r equi r es ext ended 
pr oduct  war r ant i es.

SD- 04 Sampl es

Physi cal  exampl es of  mat er i al s,  equi pment  or  wor kmanshi p t hat  
i l l ust r at e f unct i onal  and aest het i c char act er i st i cs of  a mat er i al  or  
pr oduct  and est abl i sh st andar ds by whi ch t he wor k can be j udged.

Col or  sampl es f r om t he manuf act ur er ' s st andar d l i ne ( or  cust om col or  
sampl es i f  speci f i ed)  t o be used i n sel ect i ng or  appr ovi ng col or s f or  
t he pr oj ect .

Fi el d sampl es and mock- ups const r uct ed on t he pr oj ect  s i t e est abl i sh 
st andar ds by whi ch t he ensui ng wor k can be j udged.   I ncl udes 
assembl i es or  por t i ons of  assembl i es whi ch ar e t o be i ncor por at ed i nt o 
t he pr oj ect  and t hose whi ch wi l l  be r emoved at  concl usi on of  t he wor k.

SD- 05 Desi gn Dat a

Cal cul at i ons,  mi x desi gns,  anal yses or  ot her  dat a per t ai ni ng t o a par t  
of  wor k.

SD- 06 Test  Repor t s

Repor t  s i gned by aut hor i zed of f i c i al  of  t est i ng l abor at or y t hat  a 
mat er i al ,  pr oduct  or  syst em i dent i cal  t o t he mat er i al ,  pr oduct  or  
syst em t o be pr ovi ded has been t est ed i n accor dance wi t h speci f i ed 
r equi r ement s.   ( Test i ng must  have been wi t hi n t hr ee year s of  dat e of  
cont r act  awar d f or  t he pr oj ect . )
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Repor t  whi ch i ncl udes f i ndi ngs of  a t est  r equi r ed t o be per f or med by 
t he Cont r act or  on an act ual  por t i on of  t he wor k or  pr ot ot ype pr epar ed 
f or  t he pr oj ect  bef or e shi pment  t o j ob s i t e.

Repor t  whi ch i ncl udes f i ndi ng of  a t est  made at  t he j ob s i t e or  on 
sampl e t aken f r om t he j ob s i t e,  on por t i on of  wor k dur i ng or  af t er  
installation.

I nvest i gat i on r epor t s.

Dai l y checkl i st s.

Fi nal  accept ance t est  and oper at i onal  t est  pr ocedur e.

SD- 07 Cer t i f i cat es

St at ement s s i gned by r esponsi bl e of f i c i al s of  manuf act ur er  of  pr oduct ,  
syst em or  mat er i al  at t est i ng t hat  pr oduct ,  syst em or  mat er i al  meet s 
speci f i cat i on r equi r ement s.   Must  be dat ed af t er  awar d of  pr oj ect  
cont r act  and cl ear l y name t he pr oj ect .

Document  r equi r ed of  Cont r act or ,  or  of  a suppl i er ,  i nst al l er  or  
subcont r act or  t hr ough Cont r act or ,  t he pur pose of  whi ch i s t o f ur t her  
qual i t y of  or der l y pr ogr essi on of  a por t i on of  t he wor k by document i ng 
pr ocedur es,  accept abi l i t y  of  met hods or  per sonnel  qual i f i cat i ons.

Conf i ned space ent r y per mi t s.

SD- 08 Manuf act ur er ' s I nst r uct i ons

Pr epr i nt ed mat er i al  descr i bi ng i nst al l at i on of  a pr oduct ,  syst em or  
mat er i al ,  i ncl udi ng speci al  not i ces and Mat er i al  Saf et y Dat a sheet s 
concer ni ng i mpedances,  hazar ds and saf et y pr ecaut i ons.

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Document at i on of  t he t est i ng and ver i f i cat i on act i ons t aken by 
manuf act ur er ' s r epr esent at i ve t o conf i r m compl i ance wi t h 
manuf act ur er ' s st andar ds or  i nst r uct i ons.

Fact or y t est  r epor t s.

SD- 10 Oper at i on and Mai nt enance Dat a

Dat a t hat  i s f ur ni shed by t he manuf act ur er ,  or  t he syst em pr ovi der ,  t o 
t he equi pment  oper at i ng and mai nt enance per sonnel .  Thi s dat a i s needed 
by oper at i ng and mai nt enance per sonnel  f or  t he saf e and ef f i c i ent  
oper at i on,  mai nt enance and r epai r  of  t he i t em.

SD- 11 Cl oseout  Submi t t al s

Document at i on t o r ecor d compl i ance wi t h t echni cal  or  admi ni st r at i ve 
r equi r ement s or  t o est abl i sh an admi ni st r at i ve mechani sm.

1. 3. 4   Appr ovi ng Aut hor i t y

Of f i ce aut hor i zed t o appr ove submi t t al .
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1. 3. 5   Work

As used i n t hi s sect i on,  on-  and of f - s i t e const r uct i on r equi r ed by 
cont r act  document s,  i ncl udi ng l abor  necessar y t o pr oduce submi t t al s,  
const r uct i on,  mat er i al s,  pr oduct s,  equi pment ,  and syst ems i ncor por at ed or  
t o be i ncor por at ed i n such const r uct i on.

1. 3. 6   Cont r act or  Revi ewer

Cont r act or  empl oyee per f or mi ng qual i t y cont r ol  r evi ew on submi t t al  i t ems.

1. 3. 7   Pr i mar y Revi ewer

I ni t i al  Gover nment  r evi ewer  i s usual l y among const r uct i on f i el d per sonnel  
who per f or m qual i t y assur ance r evi ew on submi t t al  i t ems.

1. 3. 8   Secondar y Revi ewer

Secondar y Gover nment  r evi ewer  i s usual l y an i n- house desi gner  or  
Ar chi t ect / Engi neer  ( A/ E)  f i r m hi r ed t o per f or m " engi neer i ng dur i ng 
const r uct i on" .   Thi s i s a submi t t al  r evi ewer  f or  desi gn cr i t i cal  " G"  
submi t t al  i t ems.   Secondar y Revi ewer s may al so be speci al i zed di st r i ct  
st af f s such as saf et y or  envi r onment al  speci al i st s,  user s,  or  oper at i ons 
and mai nt enance r evi ewer s.   Secondar y Revi ewer s ar e advi sor s t o Appr ovi ng 
Authority.

1. 3. 9   Revi ewer  Codes

Two and t hr ee l et t er  codes used t o i dent i f y Gover nment  pr i mar y and 
secondar y r evi ewer  on submi t t al  r egi st er  ar e as f ol l ows:

  PO - -  Const r uct i on Pr oj ect  Of f i ce
  RO - -  Const r uct i on Resi dent  Of f i ce
  AO - -  Const r uct i on Ar ea Of f i ce
  DO - -  Jacksonvi l l e Di st r i ct  Of f i ce
  AE - -  Ar chi t ect  Engi neer  Cont r act or  pr ovi di ng engi neer i ng dur i ng 
construction

1. 3. 10   Revi ew and Act i on Codes

Revi ewer  code l et t er s A, B, C, E, F, G and X ar e used by Cont r act or  QC St af f  
and Gover nment  Pr i mar y and Secondar y Revi ewer s t o i ndi cat e appr oval ,  
accept ance or  r ej ect i on of  a submi t t al  i t em.

1. 3. 11   Revi ew Comment s t o Cont r act or

ENG For m 4025,  Sect i on I I I  i s  gener at ed i n Resi dent  Management  Syst em,  and 
cont ai ns consol i dat ed r emar ks f or  Pr i mar y and Secondar y Revi ewer s.   When 
RMS expor t s t o Cont r act or  Mode,  " Revi ew Comment s t o Cont r act or "  wi l l  
el ect r oni cal l y updat e.   A har d copy of  ENG For m 4025,  Par t  I I I  i s  at t ached 
t o a submi t t al  i t em when r et ur ned.

1. 4   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y or  as 
ot her wi se desi gnat ed.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment .   The f ol l owi ng shal l  be submi t t ed i n accor dance wi t h Sect i on 
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01 33 00 SUBMI TTAL PROCEDURES.   Submi t  t he f ol l owi ng pr econst r uct i on 
submi t t al  i t ems no l at er  t han 30 cal endar  days af t er  Not i ce t o Pr oceed:

SD- 01 Pr econst r uct i on Submi t t al s

Expor t  Fi l e; G,  RO

As par t  of  t he i ni t i al  pr oj ect  schedul e,  r evi ew and cor r ect  t he 
" Submi t t al  Regi st er " .   Pr ovi de t he cor r ect ed " Submi t t al  Regi st er "  
as par t  of  f i r st  RMS expor t  f i l e t o t he Gover nment .

1. 5   SUBMI TTAL CLASSI FI CATI ON

Submi t t al s ar e c l assi f i ed as f ol l ows:

1. 5. 1   Gover nment  Appr oved

Gover nment  appr oval  i s  r equi r ed f or  ext ensi ons of  desi gn,  cr i t i cal  
mat er i al s,  devi at i ons,  equi pment  whose compat i bi l i t y  wi t h t he ent i r e 
syst em must  be checked,  and ot her  i t ems as desi gnat ed by t he Cont r act i ng 
Of f i cer .   Wi t hi n t he t er ms of  t he Cont r act  Cl ause ent i t l ed " Speci f i cat i ons 
and Dr awi ngs f or  Const r uct i on, "  t hey ar e consi der ed t o be " shop dr awi ngs. "

1. 5. 2   I nf or mat i on Onl y

Al l  submi t t al s not  r equi r i ng Gover nment  appr oval  wi l l  be f or  i nf or mat i on 
onl y.   " I nf or mat i on Onl y"  submi t t al  i t ems shal l  be r evi ewed,  coded and 
appr oved by t he Cont r act or .   They ar e not  consi der ed t o be " shop dr awi ngs"  
wi t hi n t he t er ms of  t he Cont r act  Cl ause r ef er r ed t o above.

1. 6   APPROVED SUBMI TTALS

The Cont r act i ng Of f i cer ' s appr oval  of  submi t t al s shal l  not  be const r ued as 
a compl et e check,  but  wi l l  i ndi cat e onl y t hat  t he gener al  met hod of  
const r uct i on,  mat er i al s,  det ai l i ng and ot her  i nf or mat i on ar e 
sat i sf act or y.   Appr oval  wi l l  not  r el i eve t he Cont r act or  of  t he 
r esponsi bi l i t y  f or  any er r or  whi ch may exi st ,  as t he Cont r act or  under  t he 
Cont r act or  Qual i t y Cont r ol  ( CQC)  r equi r ement s of  t hi s cont r act  i s  
r esponsi bl e f or  di mensi ons,  t he desi gn of  adequat e connect i ons and 
det ai l s,  and t he sat i sf act or y const r uct i on of  al l  wor k.   Af t er  submi t t al s 
have been appr oved by t he Cont r act i ng Of f i cer ,  no r esubmi t t al  f or  t he 
pur pose of  subst i t ut i ng mat er i al s or  equi pment  wi l l  be consi der ed unl ess 
accompani ed by an expl anat i on of  why a subst i t ut i on i s necessar y.

1. 7   DI SAPPROVED SUBMI TTALS

Make al l  cor r ect i ons r equi r ed by t he Cont r act i ng Of f i cer  and pr ompt l y 
f ur ni sh a cor r ect ed submi t t al  i n t he f or m and number  of  copi es speci f i ed 
f or  t he i ni t i al  submi t t al .   The cor r ect ed submi t t al  shal l  al so i ncl ude t he 
pr evi ousl y submi t t ed comment s by t he Gover nment  and cor r espondi ng 
r esponses f r om t he Cont r act or .   I f  t he Cont r act or  consi der s any cor r ect i on 
i ndi cat ed on t he submi t t al s t o const i t ut e a change t o t he cont r act ,  a 
not i ce i n accor dance wi t h t he Cont r act  Cl ause " Changes"  shal l  be gi ven 
pr ompt l y t o t he Cont r act i ng Of f i cer .

1. 8   WI THHOLDI NG OF PAYMENT

No payment  f or  mat er i al s i ncor por at ed i n t he wor k wi l l  be made i f  r equi r ed 
appr oval s have not  been obt ai ned unt i l  i t  i s  det er mi ned by t he Cont r act i ng 
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Of f i cer  t hat  mat er i al s meet  cont r act  r equi r ement s.

1. 9   GENERAL

The Cont r act or  shal l  make submi t t al s as r equi r ed by t he speci f i cat i ons 
usi ng t he RMS sof t war e " Tr ansmi t t al  Log" .   The Cont r act i ng Of f i cer  may 
r equest  submi t t al s i n addi t i on t o t hose speci f i ed when deemed necessar y t o 
adequat el y descr i be t he wor k cover ed i n t he r espect i ve sect i ons.   Uni t s of  
wei ght s and measur es used on al l  submi t t al s shal l  be t he same as t hose 
used i n t he cont r act  dr awi ngs.   Each submi t t al  shal l  be compl et e and i n 
suf f i c i ent  det ai l  t o al l ow r eady det er mi nat i on of  compl i ance wi t h cont r act  
r equi r ement s.   Pr i or  t o t r ansmi t t al ,  al l  i t ems shal l  be checked and 
appr oval  coded by t he Cont r act or ' s Qual i t y Cont r ol  ( CQC)  Syst em Manager ,  
and each i t em shal l  be st amped,  s i gned,  and dat ed by t he CQC Syst em 
Manager  i ndi cat i ng act i on t aken.   Pr oposed devi at i ons f r om t he cont r act  
r equi r ement s shal l  be c l ear l y i dent i f i ed.   Submi t t al s shal l  i ncl ude i t ems 
such as:   Cont r act or ' s,  manuf act ur er ' s,  or  f abr i cat or ' s dr awi ngs;  
descr i pt i ve l i t er at ur e i ncl udi ng ( but  not  l i mi t ed t o)  cat al og cut s,  
di agr ams,  oper at i ng char t s or  cur ves;  t est  r epor t s;  t est  cyl i nder s;  
sampl es;  O&M manual s ( i ncl udi ng par t s l i s t ) ;  cer t i f i cat i ons;  war r ant i es;  
and ot her  such r equi r ed submi t t al s.   Submi t t al s r equi r i ng Gover nment  
appr oval  shal l  be schedul ed and made pr i or  t o t he acqui s i t i on of  t he 
mat er i al  or  equi pment  cover ed t her eby.   Sampl es r emai ni ng upon compl et i on 
of  t he wor k shal l  be pi cked up and di sposed of  i n accor dance wi t h 
manuf act ur er ' s Mat er i al  Saf et y Dat a Sheet s ( MSDS)  and i n compl i ance wi t h 
exi st i ng l aws and r egul at i ons.

1. 10   SUBMI TTAL REGI STER

At  t he end of  t hi s sect i on i s a submi t t al  r egi st er  showi ng i t ems of  
equi pment  and mat er i al s f or  whi ch submi t t al s ar e r equi r ed by t he 
speci f i cat i ons;  t hi s l i s t  may not  be al l  i ncl usi ve and addi t i onal  
submi t t al s may be r equi r ed.   The Submi t t al  Regi st er  usi ng RMS i s a shar ed 
el ect r oni c dat abase const ant l y updat ed by bot h Gover nment  and Cont r act or .   
The RMS expor t  f i l e wi l l  be pr ovi ded as i ndi cat ed i n Sect i on 01 45 00 
RESI DENT MANAGEMENT SYSTEM CONTRACTOR MODE ( RMS CM)  t o popul at e t he RMS 
submi t t al  r egi st er  i n el ect r oni c f or mat .   Thi s l i s t  may not  be al l  
i ncl usi ve,  and addi t i onal  submi t t al s may be r equi r ed.   Exami ne cont r act  
dr awi ngs and speci f i cat i ons,  ver i f y RMS dat a,  and add r equi r ed submi t t al  
i t ems.   The Cont r act or ' s i ni t i al  updat e t o t he submi t t al  r egi st er  shal l  be 
made pr i or  t o submi ssi on of  t he i ni t i al  pr oj ect  schedul e.   The Cont r act or  
can pr i nt  or  e- mai l  RMS gener at ed cur r ent  Submi t t al  Regi st er  ENG For m 
4288,  and Tr ansmi t t al  Log as RMS r epor t s.   Submi t t al  and Tr ansmi t t al  
st at us ar e updat ed wi t h each RMS dat a f i l e exchange.

1. 11   SCHEDULING

Submi t t al s cover i ng component  i t ems f or mi ng a syst em or  i t ems t hat  ar e 
i nt er r el at ed shal l  be schedul ed t o be coor di nat ed and submi t t ed 
concur r ent l y.   RMS r equi r es t he Cont r act or  t o schedul e and t r ansmi t  
submi t t al  i t ems f r om one Sect i on t oget her .   Cer t i f i cat i ons t o be submi t t ed 
wi t h dr awi ngs shal l  be schedul ed.   Schedul e submi t t al s wi t h suf f i c i ent  
t i me t o obt ai n a Gover nment  r esponse pr i or  t o del i ver y of  appl i cabl e 
equi pment  and mat er i al s,  and commencement  of  appl i cabl e wor k.   The 
Cont r act or  assumes r i sk f or  appl i cabl e del i ver i es and wor k per f or med pr i or  
t o r ecei pt  of  a Gover nment  r esponse t o a submi t t al  whi ch r equi r es no 
r esubmi ssi on as i ndi cat ed i n t he c l ause SPECI FI CATI ONS AND DRAWI NGS FOR 
CONSTRUCTI ON of  Sect i on 00700 CONTRACT CLAUSES of  Vol ume 1.   Unl ess 
ot her wi se i ndi cat ed i n speci f i c  par agr aphs gover ni ng each submi t t al ,  al l ow 
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QC/ QA r evi ew per i ods f r om dat e of  r ecei pt  by Appr oval  Aut hor i t y i n t he 
schedul e as f ol l ows:

I nf or mat i on Onl y -  Cont r act or  QC Revi ew -  10 Cal endar  Days
" G"  -  Gover nment  QA Revi ew -  30 Cal endar  Days

The Gover nment  has t he number  of  cal endar  days i ndi cat ed above f r om t he 
dat e a t r ansmi t t ed " G"  submi t t al  i t em i s r ecei ved t o r evi ew,  code and 
r et ur n comment s.   The Cont r act or  shal l  r esubmi t  di sappr oved submi t t al  
i t ems ( codes C,  D,  E,  G or  X)  wi t hi n 10 cal endar  days af t er  r et ur n.   No 
del ay damages or  t i me ext ensi ons wi l l  be al l owed f or  t i me l ost  caused by 
l at e submi t t al s.

1. 11. 1   Avoi di ng Del ays

Not i f y t he Cont r act i ng Of f i cer  i mmedi at el y when pr ocur ement  or  
const r uct i on del ays due t o submi t t al  r evi ew ar e possi bl e.

1. 12   TRANSMI TTAL FORM ( ENG FORM 4025)

These f or ms ar e i ncl uded i n t he RMS sof t war e.   Use t he RMS t r ansmi t t al  l og 
t o gener at e " ENG For m 4025 -  Tr ansmi t t al  of  Shop Dr awi ngs,  Equi pment  Dat a,  
Mat er i al  Sampl es,  or  Manuf act ur er ' s Cer t i f i cat es of  Compl i ance"  t o 
t r ansmi t  submi t t al  i t ems t o t he Gover nment .   EN For m 4025R has t hr ee 
sect i ons as f ol l ows:

Sect i on I  -  " Request  f or  Appr oval  of  t he Fol l owi ng I t ems"  i s i ni t i at ed 
by t he Cont r act or .

Sect i on I I  -  " Appr oval  Act i on"  combi ned wi t h a r evi ew code i n col umn 
" For  CE Use Code"  i ndi cat es submi t t al  i t em accept ance or  r ej ect i on by 
Appr ovi ng Aut hor i t y.

Sect i on I I I  -  Gover nment  Revi ew Remar ks.

Thi s f or m shal l  be pr oper l y compl et ed usi ng RMS sof t war e t o f i l l  out  al l  
t he headi ng bl ank spaces and i dent i f y each i t em submi t t ed.   Speci al  car e 
shal l  be exer ci sed t o ensur e pr oper  l i s t i ng of  t he speci f i cat i on par agr aph 
or  sheet  number  of  t he cont r act  dr awi ngs per t i nent  t o t he dat a submi t t ed 
f or  each i t em.

1. 12. 1   Appr ovi ng Aut hor i t y Revi ew Codes

The Cont r act or  shal l  use RMS t o act  as Appr ovi ng Aut hor i t y t o code FI O 
submi t t al s.   The Gover nment  wi l l  use RMS t o pr epar e r evi ewer  comment s and 
code " G"  submi t t al  i t ems.   These comment s and codi ng wi l l  updat e RMS when 
t he . RFX f i l e updat e i s i mpor t ed by t he Cont r act or  f r om t he RMS SFTP 
r eposi t or y.   The act i on codes ar e as f ol l ows ( " Resubmi t "  i n par ent heses 
means t he Cont r act or  i s r equi r ed t o r esubmi t ) :

A - -  Appr oved as submi t t ed ( Compl et e)
B - -  Appr oved,  except  as not ed on dr awi ngs ( Compl et e)
C - -  Appr oved,  except  as not ed on dr awi ngs ( Resubmi t )
D - -  Ret ur ned by cor r espondence ( Compl et e)
E - -  Di sappr oved ( See At t ached and Resubmi t )
F - -  Recei pt  Acknowl edged ( Compl et ed)
G - -  Ot her  ( Speci f y Act i on i n Det ai l ;  Resubmi t t al  may be r equi r ed)
S - -  Sust ai nabi l i t y  Repor t i ng
X - -  Recei pt  Acknowl edged,  does not  compl y ( Resubmi t )
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1. 13   SUBMI TTAL PROCEDURES

Submi t t al s shal l  be made as f ol l ows:

1. 13. 1   Revi ewi ng,  Cer t i f y i ng,  Appr ovi ng Aut hor i t y

The Cont r act or  shal l  per f or m QC r evi ew of  al l  submi t t al  i t ems,  and cer t i f y 
f or  compl i ance or  not e submi t t al  i t em i s a var i at i on.   Appr ovi ng 
aut hor i t i es ar e as f ol l ows:

" G"  -  Gover nment  wi l l  appr ove " G"  submi t t al  i t ems.
I nf or mat i on Onl y -  Cont r act or  shal l  appr ove " I nf or mat i on Onl y"  
submi t t al  i t ems.

The Gover nment  r eser ves t he r i ght  t o per f or m qual i t y assur ance on an 
" I nf or mat i on Onl y"  submi t t al  even af t er  i t  has been appr oved by t he 
Cont r act or ' s Appr ovi ng Aut hor i t y.   See par agr aph I NFORMATI ON ONLY 
SUBMI TTALS bel ow.

1. 13. 2   Procedures

The Cont r act or  shal l  f ur ni sh submi t t al s r equi r ed by cont r act  and t r ansmi t  
t hem t o t he Cont r act i ng Of f i cer  usi ng ENG For m 4025 as cont r act  
t r ansmi t t al  f or m.   Tr ansmi t  al l  submi t t al s t o t he addr ess pr ovi ded by t he 
Resi dent  Engi neer  pr i or  t o t he Pr econst r uct i on Conf er ence.   The addr ess 
may al so be pr ovi ded by cont act i ng t he ar ea of f i ce i ndi cat ed i n Page 
00010- 2 of  t he St andar d For m 1442.

1. 13. 3   Number  of  Copi es or  Sampl es

Tr ansmi t  t hr ee ( 3)  har d copi es and one ( 1)  sof t  copi es of  " G"  submi t t al  
i t ems and t hr ee ( 3)  har d copi es and one ( 1)  sof t  copi es of  " I nf or mat i on 
Onl y"  submi t t al s t o Cont r act i ng Of f i cer .   Each t r ansmi t t al  of  a set  of  
har d copy submi t t al  i t ems shal l  have a coded and si gned har d copy of  a RMS 
gener at ed ENG For m 4025.   Sof t  copy submi t t al  i t ems shal l  be t r ansmi t t ed 
on CD- ROM i n PDF f or mat  unl ess ot her wi se appr oved by t he Cont r act i ng 
Of f i cer .   Onl y one t r ansmi t t al  shal l  be t r ansmi t t ed per  CD- ROM.   The 
Cont r act or  shal l  at t ach a s i gned copy of  ENG For m 4025 on each CD- ROM di sk 
case,  mar k t he cont r act  and t r ansmi t t al  number s on each CD- ROM di sk,  and 
i ncl ude a PDF of  t he s i gned ENG For m 4025 on each CD- ROM.

1. 13. 4   I dent i f y i ng Submi t t al  I t ems and Tr ansmi t t al s

RMS cr eat es a uni que number  usi ng sect i on number  and gener at ed number  
( 01 30 00- X)  f or  each submi t t al  i t em.   Al so,  RMS cr eat es a uni que number  
f or  each t r ansmi t t al  usi ng sect i on number  and a number  assi gned by t he 
Cont r act or  ( 01 33 00- XXXXX) .   The Cont r act or  assi gned number s ar e not  
consecut i ve and may be an act i v i t y number  f r om t he pr ocur ement  schedul e.   
At t ach a RMS gener at ed ENG For m 4025 t o each set  and copy of  submi t t al  
i t ems.   I dent i f y each sampl e submi t t al  i t em wi t h pr oj ect  t i t l e,  cont r act  
number ,  sect i on/ submi t t al  i t em number ,  name,  addr ess and phone number  of  
Cont r act or ' s poi nt  of  cont act .

1. 13. 5   Submi t t al  For mat

1. 13. 5. 1   For mat  f or  Shop Dr awi ngs

Paper  copi es of  shop dr awi ngs shal l  be ANSI  st andar d s i zes A,  B,  C or  E 
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( 8. 5" x11" ,  11" x17" ,  17" x22"  or  34" x44"  r espect i vel y) .   Each dr awi ng shal l  
have a r i ght  s i de mar gi n i nf or mat i on bl ock s i mi l ar  t o cont r act  dr awi ngs 
wi t h pr oj ect  t i t l e,  cont r act  number ,  cont r act or / suppl i er  names,  
sect i on/ submi t t al  i t em number ,  dr awi ng t i t l e,  number  and dat e,  r evi s i on 
dat e,  and appr oval  box.   Uni t s shal l  be t he same as t hose i n cont r act  
dr awi ngs.   Di mensi ons shal l  be t o t he scal e shown or  not ed as " Not  t o 
Scal e"  ( NTS) .

1. 13. 5. 2   For mat  f or  Const r uct i on Dr awi ngs

Const r uct i on dr awi ngs ar e l ar ge si zed shop dr awi ngs f or  compl ex st r uct ur es 
and syst ems,  l ayout  of  s i t e t empor ar y const r uct i on ( dewat er i ng) ,  mappi ng 
access,  and l and use descr i pt i ons.   When r equi r ed,  pr epar e const r uct i on 
dr awi ngs on ANSI  st andar d s i zes C ( 17" x22" )  or  E ( 34" x44" )  as di r ect ed by 
t he Cont r act i ng Of f i cer .   The l ayout  of  const r uct i on dr awi ngs shal l  be as 
i ndi cat ed i n subpar agr aph " For mat  f or  Shop Dr awi ngs"  above.

1. 13. 5. 3   For mat  f or  Comput er  Ai ded Desi gn ( CAD)  Dr awi ngs

CAD dr awi ngs may be t r ansmi t t ed on CD- ROM i f  appr oved by t he Cont r act i ng 
Of f i cer .   The Cont r act or  shal l  t r ansmi t  t he same number  of  CD- ROM di sks as 
t he number  of  har d copi es r equi r ed.   At t ach a copy of  ENG For m 4025 on 
each CD- ROM di sk case,  and mar k t he cont r act  and t r ansmi t t al  number s on 
each CD- ROM di sk.   One paper  copy of  dr awi ngs shal l  be i ncl uded wi t h each 
set  of  CD- ROM di sks t r ansmi t t ed.

1. 13. 5. 4   Admi ni st r at i ve Submi t t al  I t ems For mat

When an admi ni st r at i ve submi t t al  becomes par t  of  t he cont r act  or  pr oj ect  
r ecor d,  use 8. 5" x11"  pages f or  t ext  and 11" x17"  sheet s f or  dr awi ngs.   Use 
a t abl e of  cont ent s wi t h t abs f or  l ar ge submi t t al  i t ems.   Use l oose l eaf  
bi nder  or  bi nder  f ast ener  t o al l ow f or  di sassembl y,  and addi t i on of  
documents.

1. 13. 5. 5   Oper at i on and Mai nt enance Dat a

See Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

1. 13. 6   Deviations

Devi at i ons ar e al so known as " var i at i ons"  f r om t he cont r act  r equi r ement s.   
Var i at i ons r equi r e Gover nment  appr oval ,  and wi l l  be consi der ed when 
benef i c i al  t o t he Gover nment .   An " I nf or mat i on Onl y"  submi t t al  i t em 
becomes a " G"  submi t t al  i t em r equi r i ng Gover nment  r evi ew and appr oval  when 
a var i at i on i s pr oposed.   When RMS var i at i on bl ock i s checked,  expl ai n why 
t he var i at i on shoul d be accept ed i n pl ace of  t he speci f i ed i t em i n 
" Remar ks t o Gover nment " .   The " Remar ks t o Gover nment "  wi l l  popul at e t he 
ENG For m 4025R " REMARKS"  bl ock.   The var i at i on wi l l  become a modi f i cat i on 
t o cont r act  r equi r ement s i f  i t  i s  appr oved by t he Cont r act i ng Of f i cer .   
Appr oved var i at i ons may r equi r e adj ust ment s t o cont r act  pr i ce f or  
i ncr eased ( basi c change document )  or  decr eased ( Gover nment ' s cr edi t )  
cost s,  and const r uct i on t i me.   The Gover nment  r eser ves t he r i ght  t o 
r esci nd i nadver t ent  appr oval  of  submi t t al s cont ai ni ng unnot ed devi at i ons.

1. 13. 7   Consi der i ng Var i at i ons

Di scuss pr oposed var i at i ons wi t h t he Cont r act i ng Of f i cer  pr i or  t o 
submi ssi on.   Ensur e f unct i on and qual i t y r equi r ement s ar e met .   Submi t  
pr oposed var i at i on as a Val ue Engi neer i ng Change Pr oposal  ( VECP)  i f  i t  i s  
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l i kel y t o r esul t  i n l ower  cost .   See t he cl ause VALUE ENGI NEERI NG -  
CONSTRUCTI ON of  Sect i on 00700 CONTRACT CLAUSES of  Vol ume 1.

1. 13. 8   Pr oposi ng Var i at i ons

Use RMS Tr ansmi t t al  Log t o i dent i f y submi t t al  i t ems as var i at i ons.   I n 
" Remar ks t o Gover nment " ,  descr i be what  t he pr oposed var i at i on i s,  how i t  
di f f er s f r om t he cont r act ,  and why i t  i s  desi r abl e and benef i c i al  t o t he 
Gover nment .   I ncl ude est i mat e of  cost  savi ngs i f  l ower  cost  i s  a benef i t .

1. 13. 9   War r ant y Var i at i ons

Use t he RMS t r ansmi t t al  l og " Remar ks t o Gover nment "  t o war r ant  t hat  t he 
var i at i on submi t t ed f or  appr oval  wi l l  be compat i bl e wi t h ot her  wor k i f  
incorporated.

1. 13. 10   El ect r oni c Cor r espondence

Al l  cor r espondence and cont r act  r el at ed document s shal l  be submi t t ed i n 
sear chabl e Adobe Por t abl e Fi l e f or mat  ( PDF)  wi t h t he onl y except i ons bei ng 
t hose st at ed at  t he end of  t hi s par agr aph.   Any document s t hat  r equi r e 
s i gnat ur e shal l  be submi t t ed i n PDF f or mat  wi t h s i gnat ur e.   Mi ni mum scan 
qual i t y shal l  be 150 dpi .   The Cont r act i ng Of f i cer  wi l l  di scuss el ect r oni c 
cor r espondence pr ocedur es at  Pr econst r uct i on and Coor di nat i on Meet i ngs.  
These pr ocedur es may i ncl ude sendi ng f i l es by e- mai l ,  submi t t i ng on 
el ect r oni c medi a such as compact  di sks,  a Cont r act or  pr ovi ded FTP si t e,  a 
websi t e i ndi cat ed by t he Cont r act i ng Of f i cer  at  t he Pr econst r uct i on 
Conf er ence,  or  ot her  met hods appr oved by t he Cont r act i ng Of f i cer .   The 
Cont r act or  shal l  be r esponsi bl e f or  t he cost  of  t he el ect r oni c medi a.   
Exampl es of  cor r espondence and cont r act  r el at ed document s t hat  must  be 
submi t t ed i n PDF f or mat  i ncl ude,  but  ar e not  l i mi t ed t o,  Cont r act or  ser i al  
l et t er s,  not i f i cat i ons t o Cont r act i ng Of f i cer ,  r equest s f or  equi t abl e 
adj ust ment ,  change r equest s,  c l ai ms,  Cont r act  Modi f i cat i ons ( SF 30) ,  QC 
Repor t s,  RFI s,  pay r equest s,  meet i ng mi nut es,  i nsur ance cer t i f i cat es,  
schedul es,  shop dr awi ngs,  submi t t al s and ENG 4025 t r ansmi t t al  f or ms and 
suppor t i ng dat a.   QC Repor t s wi l l  i ncl ude al l  r equi r ed at t achment s 
i ncl udi ng QC Test  Repor t s.   For  al l  concr et e pl acement ,  QC r epor t s shal l  
i ncl ude al l  r el at ed i nf or mat i on of  mi xt ur e quant i t i es t o i ncl ude scanned 
or i gi nal  t r uck t i cket s and DOT st andar d i nf or mat i on wi t h t he measur ement  
of  al l  const i t uent  mat er i al s i ncl udi ng cement i t i ous mat er i al s,  each si ze 
of  aggr egat e,  wat er ,  and admi xt ur es.   For  concr et e t her mi st or  dat a,  i n 
addi t i on t o pdf ,  i ncl ude el ect r oni c Excel  f i l e f or mat  wi t h t abl es and 
gr aphs f or  al l  concr et e st r uct ur es.   Cr eat e a r unni ng embankment  t al l y  of  
t he mat er i al s added dai l y t hr ough use of  a spr eadsheet  submi t t ed weekl y 
unt i l  embankment  const r uct i on i s compl et ed.   For  al l  embankment  densi t y 
t est  r esul t  ( Bent oni t e Soi l - B,  Fi l t er  Soi l - FS,  & embankment  
mat er i al / f i l l - EBK)  i ncl ude al l  densi t y and moi st ur e cont ent  r el at ed t o 
ASTM D1556/ D1556M and ASTM D6938 i n an Excel  f or mat .   For  ever y densi t y 
dat a submi t t al  pr ovi de an el ect r oni c Excel  f i l e wi t h t he f ol l owi ng dat a:  
dat e,  l ocat i on ( nor t hi ng,  east i ng,  el evat i on) ,  t ype of  mat er i al  t est ed ( B,  
FS,  EBK) ,  t ype of  t est  ( nucl ear  or  sand- cone) ,  dr y densi t y f ound by t est ,  
moi st ur e cont ent  f ound by t est ,  Pr oct or  r ef er ence Cont r ol  Number - CT 
number ,  pr oct or  opt i mum wat er  cont ent ,  pr oct or  maxi mum densi t y,  pass or  
f ai l ,  and whet her  USACE per f or med cor r espondi ng Qual i t y Assur ance t est .   
Bot h a har d copy and a PDF f i l e of  t he s i gned QC Repor t  i ncl udi ng r equi r ed 
at t achment s shal l  be submi t t ed dai l y.   I n addi t i on,  one mont h af t er  t he 
end of  each mont h al l  QC Repor t s f or  t he mont h shal l  be combi ned i nt o one 
PDF and submi t t ed.   Submi t  copi es of  cor r espondence t o ot her  busi nesses,  
ent i t i es,  or  agenci es such as " Not i ces t o Mar i ner s" ,  per mi t  r equi r ed 
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r epor t s,  and ot her  cont r act  r el at ed document s i n PDF f or mat .  I ncl ude 
si gnat ur es i f  appl i cabl e f or  f i nal  ver si ons of  scanned cont r act s.   Al l  
cor r espondence and cont r act  r el at ed document s shal l  al so be submi t t ed i n 
har d copy f or m,  i n t he quant i t i es and wi t h t he r equi r ement s l i s t ed i n 
t hese document s,  unl ess t he Cont r act or  obt ai ns a wai ver  f r om t he 
Cont r act i ng Of f i cer .   E- mai l  cor r espondence and payr ol l  document at i on do 
not  have t o be pr ovi ded i n PDF f or mat .

1. 14   CONTROL OF SUBMI TTALS

The Cont r act or  shal l  car ef ul l y cont r ol  hi s pr ocur ement  oper at i ons t o 
ensur e t hat  each i ndi v i dual  submi t t al  i s  made on or  bef or e t he Cont r act or  
schedul ed submi t t al  dat e shown on t he appr oved " Submi t t al  Regi st er . "

1. 15   GOVERNMENT APPROVED SUBMI TTALS

Upon compl et i on of  r evi ew of  submi t t al s r equi r i ng Gover nment  appr oval ,  t he 
submi t t al s wi l l  be i dent i f i ed as havi ng r ecei ved appr oval  by bei ng so 
st amped and dat ed.   Two ( 2)  copi es of  t he submi t t al  wi l l  be r et ai ned by 
t he Cont r act i ng Of f i cer  and one ( 1)  copy of  t he submi t t al  wi l l  be r et ur ned 
t o t he Cont r act or .

1. 16   I NFORMATI ON ONLY SUBMI TTALS

Nor mal l y submi t t al s f or  i nf or mat i on onl y ar e appr oved by t he Cont r act or ' s 
appr ovi ng aut hor i t y.   The Gover nment  wi l l  not i f y t he Cont r act or  i f  t he 
submi t t al  has r ecei ved an " F"  act i on code,  and t he submi t t al  wi l l  not  be 
r et ur ned.   Appr oval  of  t he Cont r act i ng Of f i cer  i s not  r equi r ed on 
i nf or mat i on onl y submi t t al s.   Submi t t al  i t ems f ound not  t o compl y wi t h 
cont r act  r equi r ement s wi l l  be gi ven an " X"  act i on code,  r et ur ned t o t he 
Cont r act or ,  and shal l  r equi r e r esubmi t t al  by t he Cont r act or  as a " G"  
submi t t al  i t em.   The Gover nment  r eser ves t he r i ght  t o r equi r e t he 
Cont r act or  t o r esubmi t  any i t em f ound not  t o compl y wi t h t he cont r act .   
Thi s does not  r el i eve t he Cont r act or  f r om t he obl i gat i on t o f ur ni sh 
mat er i al  conf or mi ng t o t he pl ans and speci f i cat i ons;  wi l l  not  pr event  t he 
Cont r act i ng Of f i cer  f r om r equi r i ng r emoval  and r epl acement  of  
nonconf or mi ng mat er i al  i ncor por at ed i n t he wor k;  and does not  r el i eve t he 
Cont r act or  of  t he r equi r ement  t o f ur ni sh sampl es f or  t est i ng by t he 
Gover nment  l abor at or y or  f or  check t est i ng by t he Gover nment  i n t hose 
i nst ances wher e t he t echni cal  speci f i cat i ons so pr escr i be.

1. 17   REQUEST FOR I NFORMATI ON ( RFI )

Request s f or  I nf or mat i on ar e not  submi t t al  i t ems.   They ar e t i me sensi t i ve 
Qual i t y Cont r ol  r el at ed cor r espondence.   See Sect i on 01 45 04 CONTRACTOR 
QUALI TY CONTROL.

1. 18   SUBMI TTAL REGI STER

The Submi t t al  Regi st er  i s appended af t er  t he end of  t hi s sect i on.

1. 19   STAMPS

St amps used by t he Cont r act or  on t he submi t t al  dat a t o cer t i f y t hat  t he 
submi t t al  meet s cont r act  r equi r ement s shal l  be s i mi l ar  t o t he f ol l owi ng 
( see next  page) :
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   ________________________________________________________________________
  |                                CONTRACTOR                               |
  |                                                                         |
  |                                ( Fi r m Name)                               |
  |                                                                         |
  |                                                                         |
  |                                                                         |
  |  _____ Appr oved                                                         |
  |                                                                         |
  |                                                                         |
  |  _____ Appr oved wi t h cor r ect i ons as not ed on submi t t al  dat a and/ or       |
  |  at t ached sheet s( s) .                                                     |
  |                                                                         |
  |                                                                         |
  |                                                                         |
  |  SI GNATURE:   __________________________________________________________ |
  |                                                                         |
  |  TI TLE:   ______________________________________________________________ |
  |                                                                         |
  |  DATE:   _______________________________________________________________ |
  |                                                                         |
  | ________________________________________________________________________|

PART 2   PRODUCTS ( NOT APPLI CABLE)

PART 3   EXECUTI ON ( NOT APPLI CABLE)

           - -  End of  Sect i on - -
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01 11 00 SD-02 Shop Drawings

G  DOBypass of Water Plan

G  ROTraffic Plan

1.5.5 G  ROTemporary Safety Barrier Plan

1.3.3 G  ROTemporary Turnouts Design Plan

01 22 00 SD-01 Preconstruction Submittals

G  ROSchedule of Values

SD-07 Certificates

3.1.1 G  RORequest for Progress Payment

3.1.1 G  RORequest for Progress Payment

01 30 00 SD-01 Preconstruction Submittals

List of Subcontractors

SD-07 Certificates

Signature Authority

Drug-Free Work Place Record

01 32 01 SD-01 Preconstruction Submittals

1.3 G  ROProject Scheduler Qualifications

3.4.1 G  ROPreliminary Project Schedule

3.4.2 G  ROInitial Project Schedule

3.6.2 G  ROPeriodic Schedule Update

01 33 00 SD-01 Preconstruction Submittals

G  ROExport File
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SD-07 Certificates

G  RODive Personnel Qualifications

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 2 OF 23 PAGES

W912EP-18-R-0013

Herbert Hoover Dike Rehabilitation, Structure Replacements

01 35 26 SD-01 Preconstruction Submittals

1.6 G  DOAccident Prevention Plan (APP)

1.7 G  DOActivity Hazard Analysis (AHA)

SD-02 Shop Drawings

1.6.1 G  DOCrane Critical Lift Plan

1.6.1 G  ROStandard Lift Plan (SLP)

SD-06 Test Reports

1.11Notifications and Reports

1.11.1Accident Reports

1.11.2Crane Reports

SD-07 Certificates

1.8Confined Space Entry Permit

1.8Hot work permit

1.13License Certificates

1.5.2.3 G  DOCrane Operators

1.11.3Certificate of Compliance

01 45 04 SD-01 Preconstruction Submittals

3.2 G  ROContractor Quality Control (CQC)

Plan

G  ROInitial Work Schedule

SD-07 Certificates

3.7.2 G  ROLaboratory Qualifications

3.2.2Letter of Authority

01 50 02 SD-01 Preconstruction Submittals

Mobilization/Demobilization Plan

3.8Security Plan
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01 50 02 SD-02 Shop Drawings

3.7Contractor's Temporary Facilities

Temporary Electric Drawings

01 52 10 SD-02 Shop Drawings

2.1Contracting Officer's Field Office

01 57 20 SD-01 Preconstruction Submittals

G  DOInvasive and Nuisance Species

Transfer Prevention Plan

G  DOEnvironmental Protection Plan

SD-07 Certificates

G  DOBird Monitoring Qualifications

G  DOEastern Indigo Snake Observer

G  DOFlorida Bonneted Bat

Qualifications

SD-11 Closeout Submittals

Logs/Final Summary Report

Eastern Indigo Snake Monitoring

Report

Project Environmental Summary

Sheet

Logs/Summary of Bird Nesting

Monitoring

Comprehensive Final Report

01 57 25 SD-03 Product Data

Calibration Standard

SD-06 Test Reports
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01 57 25 Turbidity Monitoring

01 57 50 SD-02 Shop Drawings

G  DODrilling Program Plan

01 78 02 SD-02 Shop Drawings

G ROAs-Builts

SD-03 Product Data

1.3.3 G ROAs-Built Record of Equipment

and Materials

1.4.1 G ROWarranty Management Plan

1.4.5 G ROWarranty Tags

1.7 G ROFinal Cleaning

02 41 00 SD-02 Shop Drawings

1.2.1 G  RODemolition Plan

03 11 13 SD-02 Shop Drawings

3.1.1 G DOFormwork

SD-03 Product Data

1.2Design

2.1Form Materials

2.1.5Form Releasing Agents

SD-06 Test Reports

3.5Inspection

3.4.1 G DOFormwork Not Supporting Weight

of Concrete

03 15 00 SD-02 Shop Drawings

2.4 G DOWaterstops

SD-03 Product Data
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03 15 00 2.2Preformed Expansion Joint Filler

2.3Sealant

2.4Waterstops

SD-04 Samples

2.3.2Lubricant for Preformed

Compression Seals

2.3.3Field-Molded Type

2.4.1Non-metallic Materials

2.4Waterstops

2.5.2 G DOSplicing Waterstops

SD-07 Certificates

2.2Preformed Expansion Joint Filler

2.3Sealant

2.4Waterstops

03 20 00 SD-02 Shop Drawings

3.1 G DOReinforcement

SD-03 Product Data

1.3.1Welding

3.1.4.2 G DOButt-Splices

2.8 G DOMaterial

SD-06 Test Reports

2.8 G DOMaterial

2.8 G DOTests, Inspections, and

Verifications

SD-07 Certificates

2.3Reinforcing Steel
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03 20 00 1.3.2Qualification of Steel Bar

Butt-Splicers

03 31 01 SD-03 Product Data

G  ROOn-Site Batch Plant

1.2 G  ROConcrete Mixture Proportions

1.4Testing Technicians

2.2.2 G  ROConveying Equipment

1.4Concrete Construction Inspector

(CCI)

3.1.4 G  ROConstruction Joint Treatment

G  ROCuring and Protection

3.2.5 G  ROHot Weather Placing

3.2.4 G  ROCold Weather Placing

G  ROThermal Analysis

SD-06 Test Reports

G  ROQuality of Aggregates

3.4 G  ROTests and Inspections

3.4.2.7 G  ROMixer Uniformity

SD-07 Certificates

G ROBatch Plant/Ready Mix Plant

2.1.1Cementitious Materials

G ROAggregates

Impervious-Sheet Curing

Materials

2.1.3.1Air-Entraining Admixture
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03 31 01 Membrane-Forming Curing

Compound

2.1.7Epoxy Resin

2.1.6Latex Bonding Compound

2.1.5Nonshrink Grout

03 35 00 SD-03 Product Data

2.1 G  DOLatex Bonding Compound

2.2 G  DOEpoxy Resin

03 39 00 SD-06 Test Reports

3.2 G ROTesting and Inspection for CQC

05 50 14 SD-02 Shop Drawings

G  DOQuality Control Plan

1.3.2 G  DODetail Drawings

G  DOControl Dimensions

SD-03 Product Data

2.2.2.1 G  DOWelding of Structural Steel

2.2.2.4 G  DOWelding of Stainless Steel

G  DOWelding of Aluminum

2.3.4 G  DOStructural Steel Welding Repairs

2.1.1Materials Orders

2.1.2Materials List

2.1.3Shipping Bill

G  DOTubular Welding Schedule

SD-06 Test Reports

2.3Tests, Inspections, and

Verifications
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05 50 14 Fabrication Quality Control

Reports

SD-07 Certificates

G  DOQualification Of Structural Steel

Fabricator

1.3.1 G  DOQualification of Welders and

Welding Operators

2.2.2.3 G  DOApplication Qualification for Steel

Studs

2.2.2.5 G  DOApplication Qualification for

Stainless Steel Studs

G  DOWelding of Aluminum

1.4.1 G  DOInspector Qualifications

G  DONDT Equipment Calibration

Records

SD-08 Manufacturer’s Instructions

G  DOWelding Procedure Specifications

(WPS)

G  DONDT Written Practice

05 50 15 SD-02 Shop Drawings

G  DOQuality Control Plan

2.1 G  DOMiscellaneous Metals & Standard

Metal Articles

2.2 G  DOShop Fabricated Metal Items

G  DOControl Dimensions

SD-03 Product Data
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05 50 15 2.1 G  DOMiscellaneous Metals & Standard

Metal Articles

2.2 G  DOShop Fabricated Metal Items

SD-06 Test Reports

2.1 G  DOMiscellaneous Metals & Standard

Metal Articles

2.2 G  DOShop Fabricated Metal Items

SD-07 Certificates

G  DONDT Equipment Calibration

Records

G  DOWelder Qualification Records

G  DOInspector Qualifications

SD-08 Manufacturer’s Instructions

G  DOWelding Procedure Specifications

G  DONDT Written Practice

08 11 13 SD-02 Shop Drawings

G RODoors

2.2 G ROFrames

2.2 G ROFrames

Accessories

2.3Weatherstripping

SD-03 Product Data

G RODoors

2.2 G ROFrames

Accessories

2.3Weatherstripping
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08 71 00 SD-02 Shop Drawings

1.3 G  ROHardware schedule

2.3.5Keying system

SD-03 Product Data

2.3 G  ROHardware items

SD-07 Certificates

Certificates

SD-08 Manufacturer’s Instructions

3.1Installation

SD-10 Operation and Maintenance

Data

1.3 G  ROHardware Schedule

08 91 00 SD-02 Shop Drawings

1.4Wall louvers

SD-03 Product Data

2.2Metal Wall Louvers

SD-06 Test Reports

G DOTest Data

SD-07 Certificates

G DOCertification

13 34 23 SD-02 Shop Drawings

G DOShop and Erection Drawings

SD-03 Product Data

Manufacturer's Catalog Data

SD-07 Certificates

1.3.3Qualifications
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13 34 23 Design Certification

Plant Certification

13 51 00 SD-02 Shop Drawings

G  DOSurvey Marker Placement and

Settlement Monitoring Plan

SD-03 Product Data

G  ROInstrumentation Pre-Installation

Form

G  DOSurvey Markers

SD-06 Test Reports

G  ROInstrumentation Installation Form

G  DOSettlement Monitoring Readings

G  DOThermistor Data

SD-10 Operation and Maintenance

Data

G  DOOperation and Maintenance

Manuals for all equipment (five

copies each)

Manufacturer's Warranty

SD-11 Closeout Submittals

G  DOAs-Built Drawings

G  DOAs-Built Drawings for Settlement

Monitoring Survey Markers

25 31 01 SD-02 Shop Drawings

G  DOLayout and Shop Drawings

SD-03 Product Data
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25 31 01 G  DOCatalog Data

Spare Equipment and Parts Data

SD-07 Certificates

G  DOManufacturer's Representative

Qualifications

SD-10 Operation and Maintenance

Data

G  DOOperating Manuals

26 20 00 SD-02 Shop Drawings

2.11 G DOPanelboards

2.20 G DOWireways

3.1.7.1 G DOMarking Strips

SD-03 Product Data

2.10 G DOReceptacles

2.11.3 G DOCircuit breakers

2.8 G DOSwitches

2.15 G DOMotor controllers

2.21 G DOMeter base only

2.22 G DOSurge protective devices

SD-06 Test Reports

3.5.4 G DOGrounding system test

3.5.3 G DOGround-fault receptacle test

SD-10 Operation and Maintenance

Data

1.5.1 G DOElectrical Systems

26 29 10 SD-02 Shop Drawings
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26 29 10 Controller, Terminal Leads,

Terminal Blocks

Motor Nameplates, Equipment

and Door Nameplates

G DOController

G DOLimit Switch

G DOElectric Motor Actuator

G DOControl Stations

G DOEnclosing Case

SD-03 Product Data

G DOElectric Motor Actuator

G DOActuator Motor

G DOLimit Switch

G DOOverload Relays

Controller

G DOControl Stations

G DOWiring

Spare Parts List

Protective Coating List

SD-09 Manufacturer’s Field

Reports

2.18Tests

SD-10 Operation and Maintenance

Data

G DOOperation and Maintenance Data

26 31 00 SD-02 Shop Drawings
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26 31 00 G  DOSchematic Diagrams

G  DOInterconnection Diagrams

G  DOInstallation Drawings

SD-03 Product Data

2.4 G  DORoof Mounting Structure for

Modules (Racking)

2.1 G  DOPhotovoltaic Modules

SD-05 Design Data

1.6.3 G  DOSystem Operation

SD-06 Test Reports

G  DOField Test Plan

G  DOField Test Reports

SD-07 Certificates

1.6.4 G  DOInstaller

1.6.5 G  DOMaterials

1.8 G  DOWarranty

SD-08 Manufacturer’s Instructions

G  DOInstallation Instructions

SD-10 Operation and Maintenance

Data

1.6.6.1 G  DOElectrical Systems

26 41 01 SD-02 Shop Drawings

1.3 G  DODetail Drawings

SD-07 Certificates

2.2Materials
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26 51 00 G  DOLuminaire Drawings

SD-03 Product Data

2.2 G  DOLuminaires

2.4 G  DOLight Sources

2.3 G  DODrivers

1.6.1 G  DOLED Luminaire Warranty

1.5.2.3Energy Efficiency

SD-07 Certificates

1.6.1.1 G  DOLuminaire Useful Life Certificate

26 56 00 SD-02 Shop Drawings

G  DOLuminaire Drawings

1.4.1.2 G  DOPoles

SD-03 Product Data

1.4.1.1 G  DOLuminaires

2.2 G  DOLuminaires

G  DOLamps

2.3 G  DOPhotocell switch

2.4.1 G  DOSteel poles

2.5Brackets

G  DOAnchorage system

SD-05 Design Data

1.4.2 G  DODesign Data for Luminaires

SD-08 Manufacturer’s Instructions
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Foundation Requirements

Mounting Details
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31 05 19 SD-03 Product Data

2.1.2 G  ROThread

2.2 G  ROManufacturing Quality Assurance

Sampling and Testing

SD-04 Samples

3.1 G  ROQuality Control Samples and

Tests

SD-07 Certificates

2.1.1 G  ROGeotextile

31 32 11 SD-02 Shop Drawings

3.1 G  DOInstallation Plan

SD-03 Product Data

2.2 G  DOTurf Reinforcement Mat

2.3 G  DOPercussion Driven Earth Anchors

(PDEA)

2.4 G  DOPins

1.4 G  DOEquipment
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1.9 G  DOMaterials

2.3 G  DOPercussion Driven Earth Anchors
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SD-06 Test Reports
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2.2 G  DOTurf Reinforcement Mat

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 17 OF 23 PAGES

W912EP-18-R-0013

Herbert Hoover Dike Rehabilitation, Structure Replacements

31 41 16 SD-02 Shop Drawings

2.1 G  DOMetal Sheet Piling

SD-03 Product Data

3.2.2.2 G  DODriving

3.2.1 G  DOPile Driving Equipment

3.2.5 G  DOPulling and Redriving

SD-06 Test Reports

2.3.1 G  ROMaterials Tests

SD-11 Closeout Submittals

3.4Pile Driving Record

32 11 23 SD-03 Product Data

1.5 G  ROOffsite Plant, Equipment, and

Tools

1.6 G  ROWaybills and delivery tickets;

3.1.2 G  DOAggregate Sources

SD-06 Test Reports

1.3 G  ROSampling and Testing

1.3.2 G  ROField Density Tests

32 12 16 SD-03 Product Data

1.5 G  ROOffsite Plant, Equipment, and

Tools

2.2.1 G  ROJob-Mix Formula (JMF)

3.3 G  ROContractor Quality Control

3.12 G  ROMaterial Acceptance

G  ROWaybills and Delivery Tickets

SD-04 Samples
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32 12 16 G  ROSuperpave Type SP-9.5

Structural Course (Traffic Level C)

3.4.2 G  ROAggregates

SD-06 Test Reports

3.3.2QC Monitoring

3.4.2 G  ROAggregates

SD-07 Certificates

1.4 G  ROSampling and Testing

1.4.2 G  ROTesting Laboratory

2.2 G  ROSuperpave Type SP-9.5 or

SP-12.5 Structural Course (Traffic

Level C)

G  ROAsphalt Cement Binder

SD-11 Closeout Submittals

3.13 G  ROWarranty

32 92 19 SD-03 Product Data

Equipment

Surface Erosion Control Material

Chemical Treatment Material

Delivery

Finished Grade and Topsoil

Topsoil

Quantity Check

Seed Establishment Period

Maintenance Record

Application of Pesticide
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32 92 19 SD-06 Test Reports

Equipment Calibration

Soil Test

SD-07 Certificates

Temporary Seeding

Seed

Topsoil

pH Adjuster

Fertilizer

Organic Material

Soil Conditioner

Mulch

Asphalt Adhesive

Pesticide

32 92 23 SD-03 Product Data

Delivery

Finished Grade and Topsoil

Topsoil

G  ROQuantity Check

G  ROSod Establishment Period

Maintenance Record

SD-06 Test Reports

Equipment Calibration

Soil Test

SD-07 Certificates

Sod
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32 92 23 Topsoil

Fertilizer

33 29 00 SD-02 Shop Drawings

G  DOWell Closure Plan

SD-06 Test Reports

G  DOPost Construction Well Closure

Report

G  DOWater Level Summary Report

33 46 13 SD-07 Certificates

2.1 G  ROMaterials

35 20 16 SD-02 Shop Drawings

2.3.1 G  DODetail Drawings

SD-03 Product Data

2.1Materials

2.1Materials

2.3.2.1 G  DOWelding

G  DOGate Lifting Stem

SD-05 Design Data

G  DOGate Component Design

SD-06 Test Reports

2.4 G  DOTests, Inspections, and

Verifications

G  DOAcceptance Trial Operation and

Test Procedures

3.2 G  DOAcceptance Trial Operation and

Test
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35 20 16 SD-10 Operation and Maintenance

Data

Operation and Maintenance Data

G  DOOperation and Maintenance

Instructions Manual

35 20 17 SD-02 Shop Drawings

2.3.1 G  DODetail Drawings

SD-03 Product Data

2.1Materials

2.1Materials

2.3.2.1 G  DOWelding

SD-06 Test Reports

2.4Tests, Inspections, and

Verifications

3.2 G  DOAcceptance Trial Operation and

Test

35 31 19 SD-02 Shop Drawings

G DOStone Source

G DOConstruction Methods

SD-05 Design Data

G  DOSurvey

SD-06 Test Reports

G  DOBulk Specific Gravity

G  DOGradation Test

G  DOEvaluation Testing of Stone

Report

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 22 OF 23 PAGES

W912EP-18-R-0013

Herbert Hoover Dike Rehabilitation, Structure Replacements

35 31 19 SD-07 Certificates

G  ROWeight Scale Certification

35 41 00 SD-02 Shop Drawings

3.5 G  DODewatering Work Plan

3.5.6 G  DODewatering Work Plan

Dewatering Well Screen Filter

Media

G  DOShoring, Sheeting, and Bracing

3.6 G  DOExcavation

G  DOExcavation Access Plan

G  DOPlan of Operations

1.3.1 G  DOEmbankment and Backfill

Materials

G  DOSurvey of Restored Embankment

SD-06 Test Reports

G  ROFoundation Inspection Checklist

G  RONuclear Density

G  ROMeasurement of Fill Material

Testing

SD-07 Certificates

G  ROTesting

35 42 00 SD-03 Product Data

G  DOEquipment and Plans

SD-06 Test Reports

G  DOSoil-Bentonite Fill Mix Design and

Laboratory Test Results
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35 42 00 G  ROCalibration Curves

G  DOSoil Classification Test

G  ROField Density

G  ROLaboratory Density

G  RONuclear Density

SD-07 Certificates

G  ROCertificates of Compliance

35 42 35 SD-03 Product Data

G DOStone Source

G DOFilter Gravel (No. 89)

SD-06 Test Reports

G DOBulk Specific Gravity

G DOGradation Test

G DOEvaluation Testing of Stone

Report
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SECTI ON 01 35 25

OWNER SAFETY REQUI REMENTS -  DI VI NG

PART 1   GENERAL

1. 1   SUMMARY

Sect i on cover s j ob speci f i c  under wat er  di v i ng r equi r ement s and di ve 
safety. 

 
1. 1. 1   Rel at ed Sect i on

Section 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS.

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by basi c 
desi gnat i on onl y.

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 Saf et y and Heal t h Requi r ement s Manual

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910. 1030 Bl oodbor ne pat hogens

1. 3   SAFETY AND HEALTH REQUI REMENTS MANUAL

EM 385- 1- 1 i s avai l abl e at  t he web si t e i ndi cat ed i n par agr aph REGULATORY 
REQUI REMENTS of  Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS.   One 
copy wi l l  be pr ovi ded t o Cont r act or  at  a Pr econst r uct i on Conf er ence ( r ef er  
t o Sect i on 01 30 00 ADMI NI STRATI VE PROCEDURES.

1. 4   DEFINITIONS

Use def i ni t i ons f ound i n EM 385- 1- 1 i n t r ansmi t t ed di ve pl an submi t t al  
items.

Di ve Super vi sor  -  A per son wi t h speci al i zed t r ai ni ng or  exper i ence i n Di ve 
safety.

1. 5   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   
Submi t  t he f ol l owi ng pr econst r uct i on submi t t al  i t ems no l at er  t han 30 
cal endar  days af t er  Not i ce t o Pr oceed:
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SD- 01 Pr econst r uct i on Submi t t al s

Di ve Oper at i ons Pl an; G,  RO

  Ref er  t o par agr aphs DI VE PLAN,  DI VI NG OPERATI ONS,  and DI VE 
OPERATI ONS bel ow.  

SD- 07 Cer t i f i cat es

Di ve Per sonnel  Qual i f i cat i ons; G,  RO 

  Qual i f i cat i ons,  and t r ai ni ng cer t i f i cat es of  di ve per sonnel .   
" Annual "  di ver  physi cal s shal l  conf or m t o t he r equi r ement s of  
EM 385- 1- 1.   Cont r act or  shal l  submi t  onl y a st at ement  f r om a 
l i censed physi c i an t hat  st at es t he di ver  i s " Fi t  To Di ve" .   
Submi t t ed physi c i an st at ement  shal l  cont ai n at  a mi ni mum t he di ver  
name,  exami nat i on dat e,  physi c i an' s name,  physi c i an' s s i gnat ur e,  
physi c i ans'  medi cal  l i cense number ,  and physi c i ans t el ephone 
number .   The si gni ng physi c i an shal l  be an MD or  an OD.   Submi t t ed 
st at ement  shal l  NOT cont ai n di ver s Per sonal  Heal t h I nf or mat i on 
( PHI )  or  Per sonal  I dent i f i cat i on I nf or mat i on ( PI I ) .

  Fi r st  Ai d ( FA) ,  Car di opul monar y Resusci t at i on ( CPR)  & Emer gency 
Oxygen Syst em ( EO2)  t r ai ni ng shal l  be i n accor dance wi t h t he 
EM 385- 1- 1,  Sect i on 03. A. 05 and al l  appl i cabl e OSHA r egul at i ons.   
FA,  CPR & EO2 t r ai ni ng ar e r equi r ed t o be Hands- on t r ai ni ng.   
Onl i ne t r ai ni ng wi l l  " NOT"  be accept ed.   Pr oof  of  Hands- on 
t r ai ni ng shal l  be pr ovi ded wi t hi n t hi s submi t t al .

  Bl ood- Bour ne Pat hogen ( BBP)  Pr ogr am and " Annual "  Tr ai ni ng shal l  
compl y wi t h t he EM 385- 1- 1 and OSHA 29 CFR 1910. 1030,  as wel l  as 
al l  ot her  appl i cabl e r egul at i ons.   Pr oof  of  BBP Pr ogr am and 
" Annual "  Tr ai ni ng shal l  be pr ovi ded wi t hi n t hi s submi t t al .

1. 6   DI VE PLAN

Di ve pl an shal l  addr ess al l  r equi r ement s of  Sect i on DI VI NG OPERATI ONS of  
EM 385- 1- 1.   See par agr aph DI VE OPERATI ONS bel ow.   An appr oved Di ve Pl an 
and Saf e Pr act i ces Manual  i s r equi r ed on al l  pr oj ect s wi t h wor k on,  or  
over  wat er ;  see par agr aph DI VI NG OPERATI ONS bel ow.

1. 6. 1   Di ve Pl an Revi ewer

Di ve Pl ans shal l  be submi t t ed by Cont r act or  t o Cont r act i ng Of f i cer  i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   Di ve Oper at i ons 
Pl ans ar e " Di st r i ct  Of f i ce ( DO) "  secondar y r evi ewed by Jacksonvi l l e 
Di st r i ct  Di v i ng Coor di nat or  or  an Al t er nat e.   The names and cont act  
i nf or mat i on of  t he Di v i ng Coor di nat or  and Al t er nat e( s)  wi l l  be pr ovi ded at  
t he Pr econst r uct i on Conf er ence.   When a t r ansmi t t al  wi t h a Di ve Pl an 
submi t t al  i t em i s del i ver ed t o Resi dent  Engi neer ,  send a copy di r ect l y t o 
t he Di v i ng Coor di nat or .

1. 7   MEETINGS

1. 7. 1   Phase Meet i ngs

Each Di ve shal l  be t r eat ed as a " def i nabl e f eat ur e of  wor k"  i n accor dance 
wi t h accept ed Qual i t y Cont r ol  Pl an.  Per f or m a Pr epar at or y and I ni t i al  
Phase meet i ng f or  al l  Di ves.   
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PART 2   PRODUCTS ( NOT APPLI CABLE)

PART 3   EXECUTI ON

3. 1   EMERGENCY MEDI CAL TREATMENT

Ar r ange wi t h l ocal  aut hor i t i es f or  emer gency di ve medi cal  r esponse,  
t r eat ment  and evacuat i on t o medi cal  f aci l i t y  and near est  hyper bar i c 
chamber .  Pr ovi de map wi t h r out e di r ect i ons t o near est  hospi t al  and 
hyper bar i c chamber  i n di ve pl an Emer gency Management  Pl an r equi r ed by 
EM 385- 1- 1.

3. 2   DI VI NG OPERATI ONS

Submi t  a Di ve Oper at i ons Pl an when wor k i s per f or med on or  over  wat er .   No 
mat t er  i f  a di ve i s act ual l y pl anned or  onl y r equi r ed as a cont i ngency 
( i . e. ,  most  dr edgi ng pr oj ect s)  submi t  a Di v i ng Oper at i ons Pl an f or  
Cont r act i ng Of f i cer ' s appr oval .   Di ve Oper at i ons Pl an shal l  cover  al l  
r equi r ement s i n Sect i on DI VI NG OPERATI ONS of  EM 385- 1- 1.   Di ve Oper at i ons 
Pl an consi st s of  a " Saf e Pr act i ces Manual "  descr i bi ng Cont r act or ' s di v i ng 
pr ogr am and a " Di ve Pl an"  descr i bi ng s i t e speci f i c  i nf or mat i on of  pr oposed 
di ve or  cont i ngency di ve.   Saf e Pr act i ces Manual ,  Di ve Pl an and r evi s i ons 
shal l  have cover  sheet s s i gned and dat ed by Cont r act or .   When di v i ng i s 
subcont r act ed,  cover  sheet s shal l  al so be si gned and dat ed by di v i ng 
cont r act or ' s pr i nci pal  or  aut hor i zed r epr esent at i ve.

3. 2. 1   Di ve Oper at i ons Execut i on

Execut e di ves i n accor dance wi t h appr oved Di ve Oper at i ons Pl an submi t t al ;  
Sect i on DI VI NG OPERATI ONS of  EM 385- 1- 1.   Cont r act or  shal l  submi t  
compl et ed dai l y di ve l ogs at  t he end of  each di ve day.   Dai l y di ve l ogs 
shal l  be submi t t ed wi t h t he dai l y qual i t y cont r ol  r epor t  and pr ovi ded t o 
t he Di st r i ct  Di ve Coor di nat or  or  aut hor i zed r epr esent at i ve upon r equest .   
Cont r act or  shal l  use COE f or m ENG 4615 and ENG 4616 t o r ecor d dai l y di v i ng 
activities.

           - -  End of  Sect i on - -
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SECTI ON 01 35 26

GOVERNMENTAL SAFETY REQUI REMENTS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI / ASSE)

ANSI / ASSE A10. 32 ( 2013)  Fal l  Pr ot ect i on

ANSI / ASSE A10. 34 ( 2001;  R 2012)  Pr ot ect i on of  t he Publ i c on 
or  Adj acent  t o Const r uct i on Si t es

ANSI / ASSE Z359. 1 ( 2007)  Saf et y Requi r ement s f or  Per sonal  
Fal l  Ar r est  Syst ems,  Subsyst ems and 
Components

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE/ AMERI CAN SOCI ETY OF 
MECHANI CAL ENGI NEERS ( ANSI / ASME)

ANSI / ASME B30. 22 ( 2010)  Ar t i cul at i ng Boom Cr anes

ANSI / ASME B30. 3 ( 2009)  Tower  Cr anes

ANSI / ASME B30. 5 ( 2007)  Mobi l e and Locomot i ve Cr anes

ANSI / ASME B30. 8 ( 2010)  Fl oat i ng Cr anes and Fl oat i ng 
Derricks

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 10 ( 2013)  St andar d f or  Por t abl e Fi r e 
Extinguishers

NFPA 241 ( 2013)  St andar d f or  Saf eguar di ng 
Const r uct i on,  Al t er at i on,  and Demol i t i on 
Operations

NFPA 51B ( 2014)  St andar d f or  Fi r e Pr event i on Dur i ng 
Wel di ng,  Cut t i ng,  and Ot her  Hot  Wor k

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

NFPA 70E ( 2018;  TI A 18- 1;  TI A 81- 2)  St andar d f or  
El ect r i cal  Saf et y i n t he Wor kpl ace
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U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 Saf et y and Heal t h Requi r ement s Manual

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910 Occupat i onal  Saf et y and Heal t h St andar ds

29 CFR 1910. 146 Per mi t - r equi r ed Conf i ned Spaces

29 CFR 1910. 147 The Cont r ol  of  Hazar dous Ener gy ( Lock 
Out / Tag Out )

29 CFR 1915 Conf i ned and Encl osed Spaces and Ot her  
Danger ous At mospher es i n Shi pyar d 
Employment

29 CFR 1926 Saf et y and Heal t h Regul at i ons f or  
Construction

29 CFR 1926 Subpar t  AA Const r uct i on Wor k i n Conf i ned Spaces

29 CFR 1926. 1400 Cr anes & Der r i cks i n Const r uct i on

29 CFR 1926. 500 Fal l  Pr ot ect i on

29 CFR 1926. 1427 Oper at or  Qual i f i cat i on and Cer t i f i cat i on,  
Cr anes and Der r i cks i n Const r uct i on

CPL 2. 100 ( 1995)  Appl i cat i on of  t he Per mi t - Requi r ed 
Conf i ned Spaces ( PRCS)  St andar ds,  29 CFR 
1910.146

1. 2   DEFINITIONS

a.   Compet ent  Per son f or  Fal l  Pr ot ect i on shal l  compl y wi t h t he cur r ent  
EM- 385- 1- 1 r equi r ement s.   A per son who i s capabl e of  i dent i f y i ng 
hazar dous or  danger ous condi t i ons i n t he per sonal  f al l  ar r est  syst em 
or  any component  t her eof ,  as wel l  as t hei r  appl i cat i on and use wi t h 
r el at ed equi pment ,  and has t he aut hor i t y t o t ake pr ompt  cor r ect i ve 
measur es t o el i mi nat e t he hazar ds of  f al l i ng.

b.   Hi gh Vi s i bi l i t y  Acci dent .   Any mi shap whi ch may gener at e publ i c i t y or  
hi gh vi s i bi l i t y .

c.   Medi cal  Tr eat ment .  Tr eat ment  admi ni st er ed by a physi c i an or  by 
r egi st er ed pr of essi onal  per sonnel  under  t he st andi ng or der s of  a 
physi c i an.   Medi cal  t r eat ment  does not  i ncl ude f i r st  ai d t r eat ment  
even t hr ough pr ovi ded by a physi c i an or  r egi st er ed per sonnel .

d.   Oper at i ng Envel ope.  The ar ea sur r oundi ng any cr ane.   I nsi de t hi s 
" envel ope"  i s t he cr ane,  t he oper at or ,  r i gger s and cr ane wal ker s,  
r i ggi ng gear  bet ween t he hook and t he l oad,  t he l oad and t he cr ane' s 
suppor t i ng st r uct ur e ( gr ound,  r ai l ,  et c. ) .

e.   Qual i f i ed Per son f or  Fal l  Pr ot ect i on.   A per son wi t h a r ecogni zed 
degr ee or  pr of essi onal  cer t i f i cat e,  and wi t h ext ensi ve knowl edge,  
t r ai ni ng and exper i ence i n t he f i el d of  f al l  pr ot ect i on;  who i s 
capabl e of  per f or mi ng desi gn,  anal ysi s,  and eval uat i on of  f al l  
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pr ot ect i on syst ems and equi pment .

f .   Recor dabl e I nj ur i es or  I l l nesses.   Any wor k- r el at ed i nj ur y or  i l l ness 
t hat  r esul t s i n:  

( 1)  Deat h,  r egar dl ess of  t he t i me bet ween t he i nj ur y and deat h,  or  t he 
l engt h of  t he i l l ness;

( 2)  Days away f r om wor k ( any t i me l ost  af t er  day of  i nj ur y/ i l l ness 
onset);

( 3)  Rest r i ct ed wor k;

( 4)  Tr ansf er  t o anot her  j ob;

( 5)  Medi cal  t r eat ment  beyond f i r st  ai d;

( 6)  Loss of  consci ousness;  or

( 7)  A si gni f i cant  i nj ur y or  i l l ness di agnosed by a physi c i an or  ot her  
l i censed heal t h car e pr of essi onal ,  even i f  i t  di d not  r esul t  i n 
( 1)  t hr ough ( 6)  above.

g.   " USACE"  pr oper t y and equi pment  speci f i ed i n USACE EM 385- 1- 1 shoul d be 
i nt er pr et ed as Gover nment  pr oper t y and equi pment .

h.   Load Handl i ng Equi pment  ( LHE)  Acci dent .   A LHE acci dent  occur s when 
any one or  mor e of  t he s i x el ement s i n t he oper at i on envel ope f ai l s t o 
per f or m cor r ect l y dur i ng oper at i on,  i ncl udi ng oper at i on dur i ng 
mai nt enance or  t est i ng r esul t i ng i n per sonnel  i nj ur y or  deat h;  
mat er i al  or  equi pment  damage;  dr opped l oad;  der ai l ment ;  t wo- bl ocki ng;  
over l oad;  and/ or  col l i s i on,  i ncl udi ng unpl anned cont act  bet ween t he 
l oad,  cr ane,  and/ or  ot her  obj ect s.   A dr opped l oad,  der ai l ment ,  
t wo- bl ocki ng,  over l oad and col l i s i on ar e consi der ed an acci dent  even 
t hough no mat er i al  damage or  i nj ur y occur s.   A component  f ai l ur e i s 
not  consi der ed an acci dent  sol el y due t o mat er i al  or  equi pment  damage 
unl ess t he component  f ai l ur e r esul t s i n damage t o ot her  component s.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   Submi t  t he 
f ol l owi ng pr econst r uct i on submi t t al  i t ems no l at er  t han 30 cal endar  days 
af t er  Not i ce t o Pr oceed:

SD- 01 Pr econst r uct i on Submi t t al s

Acci dent  Pr event i on Pl an ( APP) ; G,  DO

* Act i v i t y Hazar d Anal ysi s ( AHA) ; G,  DO

* Not e:   Onl y f or  act i v i t i es r equi r ed t o st ar t  wor k.   Remai ni ng 
AHA' s shal l  be submi t t ed i n accor dance wi t h par agr aph ACTI VI TY 
HAZARD ANALYSI S ( AHA)  bel ow.

SD- 02 Shop Dr awi ngs

SECTI ON 01 35 26  Page 5
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

* Cr ane Cr i t i cal  Li f t  Pl an; G,  DO

* Not e:   Onl y f or  act i v i t i es r equi r ed t o st ar t  wor k.   Remai ni ng 
Cr ane Cr i t i cal  Li f t  Pl ans shal l  be submi t t ed i n accor dance wi t h 
par agr aph ACCI DENT PREVENTI ON PLAN ( APP)  bel ow.

St andar d Li f t  Pl an ( SLP) ; G,  RO

SD- 06 Test  Repor t s

Not i f i cat i ons and Repor t s

  Submi t  r epor t s as t hei r  i nci dence occur s,  i n accor dance wi t h t he 
r equi r ement s of  t he par agr aph,  " Not i f i cat i ons and Repor t s. "

Acci dent  Repor t s

Cr ane Repor t s

SD- 07 Cer t i f i cat es

Conf i ned Space Ent r y Per mi t

Hot  wor k per mi t

Li cense Cer t i f i cat es

Pr oof  of  qual i f i cat i on f or  Cr ane Oper at or s; G,  DO

Cer t i f i cat e of  Compl i ance ( Cr ane)

  Submi t  one copy of  each per mi t / cer t i f i cat e at t ached t o each 
Dai l y Qual i t y Cont r ol  Repor t .

1. 4   REGULATORY REQUI REMENTS

I n addi t i on t o t he det ai l ed r equi r ement s i ncl uded i n t he pr ovi s i ons of  
t hi s cont r act ,  t he Cont r act or  shal l  compl y wi t h t he l at est  ver si on of  
USACE EM 385- 1- 1 ( i ncl udi ng i nt er i m changes)  t hat  i s  i n ef f ect  on t he dat e 
of  sol i c i t at i on and al l  Feder al ,  St at e,  and l ocal  l aws,  or di nances,  
cr i t er i a,  r ul es and r egul at i ons.   Submi t  mat t er s of  i nt er pr et at i on of  
st andar ds t o t he appr opr i at e admi ni st r at i ve agency f or  r esol ut i on bef or e 
st ar t i ng wor k.   Wher e t he r equi r ement s of  t hi s speci f i cat i on,  appl i cabl e 
l aws,  cr i t er i a,  or di nances,  r egul at i ons,  and r ef er enced document s var y,  
t he most  st r i ngent  r equi r ement s gover n.   The l at est  ver si on of  USACE 
EM 385- 1- 1 can be vi ewed at  
http://www.publications.usace.army.mil/USACEPublications/EngineerManuals.aspx.

1. 5   SI TE QUALI FI CATI ONS,  DUTI ES AND MEETI NGS

1. 5. 1   Saf et y Per sonnel  Tr ai ni ng

a.   The 30- hour  OSHA Const r uct i on Cour se wi l l  not  subst i t ut e nor  
qual i f y any per sonnel  i n meet i ng t he compet ent  or  qual i f i ed per son 
t r ai ni ng or  wor k r equi r ement s.   On- l i ne 30- hour  OSHA Const r uct i on 
Cour se wi l l  be accept ed t o meet  t r ai ni ng r equi r ement s as out l i ned i n 
t he USACE EM 385- 1- 1 and/ or  as an OSHA Aut hor i zed Onl i ne Out r each 
Tr ai ni ng Pr ovi der .
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b.   Addi t i onal  t r ai ni ng,  exper i ence,  hands- on and pr act i cal  knowl edge 
ar e r equi r ed t o meet  t he compet ent  and qual i f i ed per son r equi r ement s 
i n var i ous wor k act i v i t i es,  f al l  pr ot ect i on,  scaf f ol di ng,  excavat i on,  
t r enchi ng,  conf i ned space,  hazar dous communi cat i ons/ hazar dous 
mat er i al s,  LOCKOUT/ TAGOUT ( LOTO) ,  r espi r at or y pr ot ect i on,  hear i ng 
pr ot ect i on,  st eel  er ect i on,  spi l l s ,  l ead abat ement ,  asbest os,  
bl ast i ng,  cr i t i cal  l i f t s ,  and addi t i onal  wor k act i v i t i es l i s t ed i n t he 
EM 385- 1- 1.   Ver i f i cat i on of  t r ai ni ng wi l l  be r equi r ed and submi t t ed 
wi t h t he Acci dent  Pr event i on Pl an.

1. 5. 2   Per sonnel  Qual i f i cat i ons

1. 5. 2. 1   Si t e Saf et y and Heal t h Of f i cer  ( SSHO)

The cont r act or  shal l  pr ovi de a Saf et y over si ght  t eam t hat  i ncl udes a 
mi ni mum of  one ( 1)  Qual i f i ed Per son at  each pr oj ect  s i t e t o f unct i on as 
t he Saf et y and Heal t h Of f i cer  ( SSHO) .   The SSHO shal l  be at  t he wor k s i t e 
at  al l  t i mes,  unl ess speci f i ed di f f er ent l y i n t he cont r act ,  t o per f or m 
saf et y and occupat i onal  heal t h management ,  sur vei l l ance,  i nspect i ons,  and 
saf et y enf or cement  f or  t he Cont r act or ,  and t hei r  t r ai ni ng,  exper i ence,  and 
qual i f i cat i ons shal l  be as r equi r ed by EM 385- 1- 1 par agr aph 01. A. 17 and 
al l  associ at ed sub- par agr aphs.

The ut i l i zat i on of  a Desi gnat ed Repr esent at i ve ( DR)  as i dent i f i ed and 
out l i ned i n EM 385- 1- 1,  01. A. 17,  i t em g does not  appl y i n t hi s cont r act .   
A Compet ent / Qual i f i ed Per son shal l  be pr ovi ded f or  al l  of  t he hazar ds 
i dent i f i ed i n t he Cont r act or ' s Saf et y and Heal t h Pr ogr am i n accor dance 
wi t h t he accept ed Acci dent  Pr event i on Pl an,  and shal l  be on- si t e at  al l  
t i mes when t he wor k t hat  pr esent s t he hazar ds associ at ed wi t h t hei r  
pr of essi onal  exper t i se i s bei ng per f or med.  The cr edent i al s of  t he 
Compet ent / Qual i f i ed Per sons( s)  shal l  be appr oved by t he Cont r act i ng 
Of f i cer  i n consul t at i on wi t h t he Saf et y Of f i ce.

The Compet ent / Qual i f i ed Per son may be t he SSHO pr ovi ded t he per son meet s 
al l  t he r equi r ement s f or  bot h SSHO and Compet ent / Qual i f i ed Per son.

1. 5. 2. 1. 1   Cont r act or  Qual i t y Cont r ol  ( QC)  Per son

The Cont r act or  Qual i t y Cont r ol  Per son cannot  be t he SSHO on t hi s pr oj ect ,  
even t hough t he QC has saf et y i nspect i on r esponsi bi l i t i es as par t  of  t he 
QC dut i es.

1. 5. 2. 2   Qual i f i ed Per son f or  Conf i ned Space Ent r y

Pr ovi de a " Qual i f i ed Per son"  t o super vi se t he ent r y i nt o each conf i ned 
space.   That  i ndi v i dual  must  meet  t he r equi r ement s and def i ni t i on of  
Qual i f i ed Per son as cont ai ned i n EM 385- 1- 1.   Bef or e and dur i ng ent r y i nt o 
t he t ypes of  spaces,  t he Compet ent  Per son f or  Conf i ned Spaces i n shi ps and 
vessel s ( CPCSSV)  shal l  t est  f or  oxygen cont ent ,  f l ammabi l i t y ,  and t oxi c i t y.

1. 5. 2. 3   Cr ane Oper at or s

Al l  t he cr ane and Load Handl i ng Equi pment  ( LHE) oper at or s shal l  compl y wi t h 
t he r equi r ement s i n USACE EM 385- 1- 1,  Sect i on 16,  and 29 CFR 1926. 1427.   
I n addi t i on,  ( LHE)  ( not  i ncl udi ng t hose exempt ed by EM 385- 1- 1)  wi t h 
Or i gi nal  Equi pment  Manuf act ur er  ( OEM)  r at ed capaci t y of  2, 000 pounds or  
mor e,  desi gnat e cr ane oper at or s qual i f i ed by a sour ce t hat  qual i f i es cr ane 
oper at or s ( i . e. ,  uni on,  a gover nment  agency,  or  an or gani zat i on t hat  t est s 
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and qual i f i es cr ane oper at or s) .   Pr ovi de pr oof  of  cur r ent  qual i f i cat i ons.   
Conduct  a r evi ew of  al l  l i censes,  t r ai ni ng,  cer t i f i cat i ons and t he medi cal  
cer t i f i cat i ons r equi r ed by EM EM 385- 1- 1,  Par agr aph 16. B. 05,  ever y 30 
days.  Document  and mai nt ai n a r ecor d of  each r evi ew.   Make t hi s r evi ew a 
par t  of  t he APP.

1. 5. 3   Per sonnel  Dut i es

1. 5. 3. 1   Si t e Saf et y and Heal t h Of f i cer  ( SSHO)

The SSHO shal l  have no dut i es ot her  t han t hose r el at ed t o managi ng t he 
saf et y pr ogr am.   The SSHO shal l :

a.   Conduct  dai l y saf et y and heal t h i nspect i ons and mai nt ai n a wr i t t en l og 
whi ch i ncl udes ar ea/ oper at i on i nspect ed,  dat e of  i nspect i on,  
i dent i f i ed hazar ds,  r ecommended cor r ect i ve act i ons,  est i mat ed and 
act ual  dat es of  cor r ect i ons.  At t ach saf et y i nspect i on l ogs t o t he 
Cont r act or s '  dai l y qual i t y cont r ol  r epor t .  

b.   Conduct  mi shap i nvest i gat i ons and compl et e r equi r ed r epor t s.   Mai nt ai n 
t he OSHA For m 300 and Dai l y Pr oduct i on r epor t s f or  pr i me and 
sub-contractors.

c.   Mai nt ai n appl i cabl e saf et y r ef er ence mat er i al  on t he j ob s i t e.

d.   At t end t he pr e- const r uct i on conf er ence,  pr e- wor k meet i ngs i ncl udi ng 
pr epar at or y i nspect i on meet i ng,  and per i odi c i n- pr ogr ess meet i ngs.  

e.   I mpl ement  and enf or ce accept ed APPS and AHAs.

f .   Mai nt ai n a saf et y and heal t h def i c i ency t r acki ng syst em t hat  moni t or s 
out st andi ng def i c i enci es unt i l  r esol ut i on.   Post  a l i s t  of  unr esol ved 
saf et y and heal t h def i c i enci es on t he saf et y bul l et i n boar d.

g.   Ensur e sub- cont r act or  compl i ance wi t h saf et y and heal t h r equi r ement s.

h.   Mai nt ai n a l i s t  of  hazar dous chemi cal s on si t e and t hei r  Saf et y Dat a 
Sheet s ( SDS) .

i .   Tr ack and r evi ew al l  l i censes,  t r ai ni ng,  cer t i f i cat i ons and medi cal  
eval uat i ons shal l  be conduct ed ever y 30 days.   These i nspect i ons ar e 
t o be document ed and mai nt ai ned f or  r ecor d.   Thi s r equi r ement  shal l  be 
par t  of  t he Acci dent  Pr event i on Pl an submi t t al .

j .   Repor t  any mi shaps i nvol v i ng cr ane oper at i ons t o t he Gover nment  
Desi gnat ed Aut hor i t y ( GDA)  and USACE Saf et y Of f i ce i mmedi at el y.   Al l  
cr ane oper at i ons mi shap i nf or mat i on must  be compl et ed,  r evi ewed and 
f or war ded t o t he USACE Saf et y Of f i cer  wi t hi n 4 hour s of  t he mi shap.

k.   Smoki ng or  t obacco use on USACE wor ksi t e shal l  be i n desi gnat ed ar eas 
only.

l .   Per f or m a dai l y saf et y meet i ng f or  al l  act i v i t i es on t he day pr i or  t o 
begi nni ng wor k,  and r ecor d meet i ng on t he dai l y QC r epor t .

m.   Above gr ound st or age t ank ( AST)  shal l  be coor di nat ed wi t h t he l ocal  
f i r e depar t ment .   Any per mi t  or  paper wor k r equi r ed shal l  be document ed 
and pr ovi ded t o t he GDA.
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n.   Per f or m Pr oj ect  Si t e Saf et y Tr end Anal ysi s:   The Si t e Saf et y Heal t h 
Of f i cer  ( SSHO) ,  Pr oj ect  Manager  ( PM)  and Super vi sor ( s)  shal l  r evi ew 
and anal yze al l  r ecor ds,  def i c i enci es and document at i on per t ai ni ng t o 
t he saf et y and heal t h pr ogr am.   Thi s r evi ew wi l l  be conduct ed on a 
mont hl y basi s and wi l l  f ocus on hazar d and i nj ur y anal ysi s,  and 
r ecogni t i on of  devel opi ng t r ends.   Tr end anal ysi s wi l l  i dent i f y 
r ecur r i ng acci dent s and near - mi ss i nci dent s r esul t i ng i n or  
pot ent i al l y  i nvol v i ng i nj ur y,  i l l ness,  or  pr oper t y damage.   The 
anal ysi s wi l l  al so r ecogni ze r epeat edl y i dent i f i ed hazar ds or  
v i ol at i ons needi ng cor r ect i ve act i ons t o est abl i sh what  pl an 
component ( s)  i s  ( ar e)  f ai l i ng t hat  al l ows t he hazar d( s)  t o exi st .   The 
SSHO wi l l  pr ovi de i nf or mat i on and r ecommendat i ons f or  cor r ect i ve 
measur es t o al l  cont r act  management  per sonnel  f or  t he t r ends 
i dent i f i ed i n t he pr oj ect  t empl at e.   Empl oyees wi l l  be made awar e of  
t he devel opi ng t r ends and hazar d exposur es as t hey ar e r ecogni zed.   
Empl oyees wi l l  be sol i c i t ed and cont act ed t o encour age t hei r  i nput s i n 
mi t i gat i ng and r ever si ng any i dent i f i ed t r ends.   Tr ends of  acci dent s 
or  hazar d r ecur r ences wi l l  be a f ocal  poi nt  f or  pr o- act i ve cor r ect i ve 
act i ons and empl oyee t r ai ni ng.   Empl oyee t r ai ni ng r ecor ds wi l l  be 
r evi ewed quar t er l y t o ensur e an adequat e and ef f ect i ve t r ai ni ng 
pr ogr am i s bei ng accompl i shed and mai nt ai ned.   Fol l ow- up wi t h 
empl oyees wi l l  be accompl i shed per i odi cal l y t o est abl i sh t r ai ni ng 
r et ent i on,  ef f ect i ve i mpl ement at i on or  addi t i onal  i nf or mat i on needed 
t o updat e t he r ecogni zed t r ends.   Meet i ngs shal l  be document ed,  
i ncl udi ng t he dat e,  per sons i n at t endance,  subj ect s di scussed,  and 
names of  i ndi v i dual ( s)  who conduct ed t he meet i ng.  Document at i on shal l  
be mai nt ai ned and copi es f ur ni shed t o t he GDA on r equest .

Fai l ur e t o per f or m t he above dut i es wi l l  r esul t  i n di smi ssal  of  t he 
super i nt endent ,  QC Manager ,  and/ or  SSHO,  and a pr oj ect  wor k st oppage.   The 
pr oj ect  wor k st oppage wi l l  r emai n i n ef f ect  pendi ng appr oval  of  a sui t abl e 
replacement.

1. 5. 4   Meetings

1. 5. 4. 1   Pr econst r uct i on Conf er ence

a.   Cont r act or  r epr esent at i ves who have a r esponsi bi l i t y  or  s i gni f i cant  
r ol e i n acci dent  pr event i on on t he pr oj ect  shal l  at t end t he 
pr econst r uct i on conf er ence.   Thi s i ncl udes t he pr oj ect  super i nt endent ,  
s i t e saf et y and heal t h of f i cer ,  qual i t y cont r ol  super vi sor ,  or  any 
ot her  assi gned saf et y and heal t h pr of essi onal s who par t i c i pat ed i n t he 
devel opment  of  t he APP ( i ncl udi ng t he Act i v i t y Hazar d Anal yses ( AHAs)  
and speci al  pl ans,  pr ogr am and pr ocedur es associ at ed wi t h i t ) .

b.   Di scuss t he det ai l s of  t he submi t t ed APP t o i ncl ude i ncor por at ed 
pl ans,  pr ogr ams,  pr ocedur es and a l i s t i ng of  ant i c i pat ed AHAs t hat  
wi l l  be devel oped and i mpl ement ed dur i ng t he per f or mance of  t he 
cont r act .   Thi s l i s t  of  pr oposed AHAs wi l l  be r evi ewed at  t he 
conf er ence and an agr eement  wi l l  be r eached bet ween t he Cont r act or  and 
t he Cont r act i ng Of f i cer ' s r epr esent at i ve as t o whi ch phases wi l l  
r equi r e an anal ysi s.   I n addi t i on,  est abl i sh a schedul e f or  t he 
pr epar at i on,  submi t t al ,  r evi ew,  and accept ance of  AHAs t o pr ecl ude 
pr oj ect  del ays.  

c.   Def i c i enci es i n t he submi t t ed APP wi l l  be br ought  t o t he at t ent i on of  
t he Cont r act or  at  t he pr econst r uct i on conf er ence,  and t he Cont r act or  
shal l  r evi se t he pl an t o cor r ect  def i c i enci es and r e- submi t  i t  f or  
accept ance.   Do not  begi n wor k unt i l  t her e i s an accept ed APP.
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1. 5. 4. 2   Saf et y Meet i ngs

Conduct  and document  meet i ngs as r equi r ed by EM 385- 1- 1.   At t ach mi nut es 
showi ng cont r act  t i t l e,  s i gnat ur es of  at t endees and a l i s t  of  t opi cs 
di scussed t o t he Cont r act or s '  dai l y qual i t y cont r ol  r epor t .

1. 6   ACCI DENT PREVENTI ON PLAN ( APP)

Use a qual i f i ed per son t o pr epar e t he wr i t t en s i t e- speci f i c  APP.   Pr epar e 
t he APP i n accor dance wi t h t he f or mat  and r equi r ement s of  USACE EM 385- 1- 1 
and as suppl ement ed her ei n.  Cover  al l  par agr aph and subpar agr aph el ement s 
i n USACE EM 385- 1- 1,  Appendi x A,  " Mi ni mum Basi c Out l i ne f or  Acci dent  
Pr event i on Pl an" .   Speci f i c  r equi r ement s f or  some of  t he APP el ement s ar e 
descr i bed bel ow.   The APP shal l  be j ob- speci f i c  and addr ess any unusual  or  
uni que aspect s of  t he pr oj ect  or  act i v i t y f or  whi ch i t  i s  wr i t t en.   The 
APP shal l  i nt er f ace wi t h t he Cont r act or ' s over al l  saf et y and heal t h 
pr ogr am.   I ncl ude any por t i ons of  t he Cont r act or ' s over al l  saf et y and 
heal t h pr ogr am r ef er enced i n t he APP i n t he appl i cabl e APP el ement  and 
made si t e- speci f i c .  The Gover nment  consi der s t he Pr i me Cont r act or  t o be 
t he " cont r ol l i ng aut hor i t y"  f or  al l  wor k s i t e saf et y and heal t h of  t he 
subcont r act or s.  Cont r act or s ar e r esponsi bl e f or  i nf or mi ng t hei r  
subcont r act or s of  t he saf et y pr ovi s i ons under  t he t er ms of  t he cont r act  
and t he penal t i es f or  noncompl i ance,  coor di nat i ng t he wor k t o pr event  one 
cr af t  f r om i nt er f er i ng wi t h or  cr eat i ng hazar dous wor ki ng condi t i ons f or  
ot her  cr af t s,  and i nspect i ng subcont r act or  oper at i ons t o ensur e t hat  
acci dent  pr event i on r esponsi bi l i t i es ar e bei ng car r i ed out .   The APP shal l  
be s i gned by t he per son and f i r m ( seni or  per son)  pr epar i ng t he APP,  t he 
Cont r act or ,  t he on- si t e super i nt endent ,  t he desi gnat ed si t e saf et y and 
heal t h of f i cer ,  t he Cont r act or  Qual i t y cont r ol  Manager ,  and any desi gnat ed 
CSP or  CI H.

Submi t  t he APP t o t he Cont r act i ng Of f i cer  no l at er  t han 30 cal endar  days 
af t er  Not i ce t o Pr oceed.   Wor k cannot  pr oceed wi t hout  an accept ed APP.

Once accept ed by t he Cont r act i ng Of f i cer ,  t he APP and at t achment s wi l l  be 
enf or ced as par t  of  t he cont r act .  Di sr egar di ng t he pr ovi s i ons of  t hi s 
cont r act  or  t he accept ed APP wi l l  be cause f or  st oppi ng of  wor k,  at  t he 
di scr et i on of  t he Cont r act i ng Of f i cer ,  unt i l  t he mat t er  has been r ect i f i ed.

Once wor k begi ns,  changes t o t he accept ed APP shal l  be made wi t h t he 
knowl edge and concur r ence of  t he Cont r act i ng Of f i cer ,  pr oj ect  
super i nt endent ,  SSHO and qual i t y cont r ol  manager .   Shoul d any sever e 
hazar d exposur e,  i . e.  i mmi nent  danger ,  become evi dent ,  st op wor k i n t he 
ar ea,  secur e t he ar ea,  and devel op a pl an t o r emove t he exposur e and 
cont r ol  t he hazar d.   Not i f y t he Cont r act i ng Of f i cer  wi t hi n 24 hour s of  
di scover y.   El i mi nat e/ r emove t he hazar d.  I n t he i nt er i m,  t ake al l  
necessar y act i on t o r est or e and mai nt ai n saf e wor ki ng condi t i ons i n or der  
t o saf eguar d onsi t e per sonnel ,  v i s i t or s,  t he publ i c ( as def i ned by 
ANSI / ASSE A10. 34, )  and t he envi r onment .

Al l  cer t i f i cat i ons and/ or  t r ai ni ng cer t i f i cat es wi l l  be r evi ewed by SAJ- SO 
t o i ncl ude t hi r d par t y t r ai ni ng cer t i f i cat es.   Al l  t hi r d par t y t r ai ni ng 
wi l l  be r evi ewed and ver i f i ed.   Tr ai ni ng cer t i f i cat i ons f or  t he t hi r d 
par t y t r ai ner  shal l  be pr ovi ded.   These document s shal l  be submi t t ed i n 
t he Acci dent  Pr event i on Pl an ( APP)  and t he AHA pr i or  t o wor k act i v i t y 
commencing.
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Copi es of  t he accept ed pl an wi l l  be mai nt ai ned at  t he Cont r act i ng 
Of f i cer ' s of f i ce and at  t he j ob s i t e.   Cont i nuousl y r evi ewed and amended 
t he APP,  as necessar y,  t hr oughout  t he l i f e of  t he cont r act .   I ncor por at e 
unusual  or  hi gh- hazar d act i v i t i es not  i dent i f i ed i n t he or i gi nal  APP as 
t hey ar e di scover ed.   The act i v i t i es shal l  be det ai l ed and out l i ned i n t he 
APP and AHAs.   Qual i f i ed per son cr edent i al s on each saf et y of f i ce act i v i t y 
shal l  be submi t t ed t o t he Saf et y Of f i ce f or  r evi ew.

1. 6. 1   EM 385- 1- 1 Cont ent s

  a.   Conf i ned Space Ent r y Pl an.   Devel op a conf i ned and/ or  encl osed 
space ent r y pl an i n accor dance wi t h USACE EM 385- 1- 1,  OSHA st andar ds 
29 CFR 1910, 29 CFR 1915, 29 CFR 1926, 29 CFR 1926 Subpar t  AA,  and 
OSHA Di r ect i ve CPL 2. 100,  and any ot her  f eder al ,  st at e and l ocal  
r egul at or y r equi r ement s i dent i f i ed i n t hi s cont r act .   I dent i f y t he 
qual i f i ed per son' s name and qual i f i cat i ons,  t r ai ni ng,  and exper i ence.   
Del i neat e t he qual i f i ed per son' s aut hor i t y t o di r ect  wor k st oppage i n 
t he event  of  hazar dous condi t i ons.   I ncl ude pr ocedur e f or  r escue by 
Cont r act or  per sonnel  and t he coor di nat i on wi t h emer gency r esponder s.   
I dent i f y and pr ovi de a l i s t i ng and map of  al l  conf i ned space( s)  
l ocat ed on si t e.   I f  t her e i s no conf i ned space wor k,  i ncl ude a 
st at ement  t hat  no conf i ned space wor k exi st s and none wi l l  be 
cr eat ed.   Pl an shal l  be submi t t ed f or  r evi ew i n t he acci dent  
pr event i on pl an ( APP) .

  b.   St andar d Li f t  Pl an ( SLP) .   Wi t hi n 30 cal endar  days pr i or  t o any 
mobi l i zat i on of  equi pment  t o t he pr oj ect  s i t e,  t he Cont r act or  shal l  
submi t  a det ai l ed l i f t  pl an out l i ni ng al l  equi pment  ( i ncl udi ng cr ane 
spr eader  bar ,  r i ggi ng,  et c. )  l ayout  and pr ocedur es t hat  wi l l  be used 
f or  l i f t i ng.   The pl an shal l  al so i ncl ude document at i on showi ng t hat  
t he pr oposed equi pment  and pr ocedur es ar e i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i on and pr ocedur e.   The pl an shal l  i ncl ude 
al l  per sonnel  and subcont r act or s t hat  wi l l  be i nvol ved i n t he l i f t ,  
t hei r  qual i f i cat i ons and t he Cont r act or  desi gnat ed saf et y of f i cer .   
The SLP ( and al l  l i f t  oper at i ons)  shal l  be i n accor dance wi t h t he 
r equi r ement s out l i nes i n EM 385- 1- 1,  sect i on 16. A. 03.  The Cont r act or  
i s r esponsi bl e f or  al l  saf et y associ at ed wi t h t he l i f t .

  c .   Cr ane Cr i t i cal  Li f t  Pl an.   Pr epar e and si gn l oad handl i ng 
cr i t i cal  l i f t  pl ans f or  l i f t s  over  75 per cent  of  t he capaci t y of  t he 
cr ane or  hoi st  ( or  l i f t s  over  50 per cent  of  t he capaci t y of  a bar ge 
mount ed mobi l e cr ane' s hoi st s)  at  any r adi us of  l i f t ;  l i f t s  i nvol v i ng 
mor e t han one cr ane or  hoi st ;  l i f t s  of  per sonnel ;  and l i f t s  i nvol v i ng 
non- r out i ne r i ggi ng or  oper at i on,  sensi t i ve equi pment ,  or  unusual  
saf et y r i sks.   Submi t  30 cal endar  days pr i or  t o on- si t e wor k and 
i ncl ude t he r equi r ement s of  USACE EM 385- 1- 1,  par agr aph 16. H.  and t he 
following:

  ( 1)  For  l i f t s  of  per sonnel ,  demonst r at e compl i ance wi t h t he 
r equi r ement s of  29 CFR 1926. 1400.  

  ( 2)  For  bar ge mount ed mobi l e cr anes,  bar ge st abi l i t y  
cal cul at i ons i dent i f y i ng bar ge l i s t  and t r i m based on ant i c i pat ed 
l oadi ng;  and l oad char t s based on cal cul at ed l i s t  and t r i m.  The 
amount  of  l i s t  and t r i m shal l  be wi t hi n t he cr ane manuf act ur er ' s 
r equi r ement s.   Submi t  a j ob speci f i c  Naval  Ar chi t ect ur e Sur vey f or  
r evi ew by t he Saf et y Of f i ce.

 
  ( 3)   For  i nst al l at i on of  Ar t i cul at ed Concr et e Bl ock Mat t r ess 
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( ACBM) ,  t he Cont r act or  shal l  submi t  a det ai l ed l i f t  pl an out l i ni ng 
al l  equi pment  ( i ncl udi ng cr ane,  spr eader  bar ,  r i ggi ng,  et c. ) ,  
l ayout  and pr ocedur es t hat  wi l l  be used.   The pl an shal l  al so 
i ncl ude document at i on showi ng t hat  t he pr oposed equi pment  and 
pr ocedur es ar e i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons and pr ocedur es.   The pl an shal l  i ncl ude al l  
per sonnel  and subcont r act or s t hat  wi l l  be i nvol ved i n t he ACBM 
i nst al l at i on,  t hei r  qual i f i cat i ons,  and t he Cont r act or ' s 
desi gnat ed saf et y of f i cer .   The l i f t  pl an,  and al l  l i f t  
oper at i ons,  shal l  be i n accor dance wi t h t he r equi r ement s out l i ned 
in EM 385- 1- 1,  Sect i on 16.   The Cont r act or  i s r esponsi bl e f or  al l  
saf et y associ at ed wi t h t he i nst al l at i on of  ACBM.

1. 7   ACTI VI TY HAZARD ANALYSI S ( AHA)

The Act i v i t y Hazar d Anal ysi s ( AHA)  f or mat  shal l  be i n accor dance wi t h 
USACE EM 385- 1- 1,  Sect i on 1.   Submi t  t he AHA f or  r evi ew at  l east  30 
cal endar  days pr i or  t o t he st ar t  of  each phase.   For mat  subsequent  AHAs as 
amendment s t o t he APP.  The anal ysi s shoul d be used dur i ng dai l y 
i nspect i ons t o ensur e t he i mpl ement at i on and ef f ect i veness of  t he 
act i v i t y ' s saf et y and heal t h cont r ol s.

The AHA l i st  wi l l  be r evi ewed per i odi cal l y ( at  l east  mont hl y)  at  t he 
Cont r act or  super vi sor y saf et y meet i ng and updat ed as necessar y when 
pr ocedur es,  schedul i ng,  or  hazar ds change.

Devel op t he act i v i t y hazar d anal yses usi ng t he pr oj ect  schedul e as t he 
basi s f or  t he act i v i t i es per f or med.   Any act i v i t i es l i s t ed on t he pr oj ect  
schedul e wi l l  r equi r e an AHA.   The AHA f or  each act i v i t y shal l  be pr epar ed 
by per sonnel  qual i f i ed f or  t hat  act i v i t y.   The AHAs wi l l  be devel oped by 
t he Cont r act or ,  suppl i er  or  subcont r act or  and pr ovi ded t o t he pr i me 
cont r act or  f or  submi t t al  t o t he Cont r act i ng Of f i cer .

1. 8   DI SPLAY OF SAFETY I NFORMATI ON

Wi t hi n one cal endar  day af t er  commencement  of  wor k,  er ect  a saf et y 
bul l et i n boar d at  t he j ob s i t e.   Wher e si ze,  dur at i on,  or  l ogi st i cs of  
pr oj ect  do not  f aci l i t at e a bul l et i n boar d,  an al t er nat i ve met hod,  
accept abl e t o t he Cont r act i ng Of f i cer ,  t hat  i s  accessi bl e and i ncl udes al l  
mandat or y i nf or mat i on f or  empl oyee and vi s i t or  r evi ew,  shal l  be deemed as 
meet i ng t he r equi r ement  f or  a bul l et i n boar d.  I ncl ude and mai nt ai n 
i nf or mat i on on saf et y bul l et i n boar d as r equi r ed by EM 385- 1- 1,  sect i on 
01. A. 07.   Addi t i onal  i t ems r equi r ed t o be post ed i ncl ude:

a.   Conf i ned space ent r y per mi t .

b.   Hot  wor k per mi t .  

1. 9   SI TE SAFETY REFERENCE MATERI ALS

Mai nt ai n saf et y- r el at ed r ef er ences appl i cabl e t o t he pr oj ect ,  i ncl udi ng 
t hose l i s t ed i n t he ar t i c l e " Ref er ences. "   Mai nt ai n appl i cabl e equi pment  
manuf act ur er ' s manual s.

1. 10   EMERGENCY MEDI CAL TREATMENT

Cont r act or s wi l l  ar r ange f or  t hei r  own emer gency medi cal  t r eat ment .   
Gover nment  has no r esponsi bi l i t y  t o pr ovi de emer gency medi cal  t r eat ment .   
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1. 11   NOTI FI CATI ONS and REPORTS

1. 11. 1   Acci dent  Repor t s

Conduct  an acci dent  i nvest i gat i on f or  r ecor dabl e i nj ur i es and i l l nesses,  
f or  Medi cal  Tr eat ment  def i ned i n par agr aph DEFI NI TI ONS,  pr oper t y damage 
acci dent s r esul t i ng i n at  l east  $5, 000 i n damages,  and mi shaps as def i ned 
in EM 385- 1- 1,  t o est abl i sh t he r oot  cause( s)  of  t he acci dent .   Compl et e 
t he appl i cabl e USACE Acci dent  Repor t  For m 3394,  and pr ovi de t he r epor t  t o 
t he Cont r act i ng Of f i cer  wi t hi n 5 cal endar  day( s)  of  t he acci dent .   The 
Cont r act i ng Of f i cer  wi l l  pr ovi de copi es of  any r equi r ed or  speci al  f or ms.   
Any mi shap i nvol v i ng cr ane oper at i ons wi l l  be r epor t ed t o t he GDA and 
SAJ- SO of f i ce i mmedi at el y.   Al l  cr ane oper at i on mi shaps i nf or mat i on shal l  
be compl et ed,  r evi ewed and f or war ded t o SAJ- SO wi t hi n f our  ( 4)  hour s of  
t he mi shap occur r ence.   The mi shap shal l  be document ed i n t he Cont r act or ' s 
Si gni f i cant  I nci dent  Repor t  ( CSI R) .   Pr ovi de t o t he SO a Load Handl i ng 
Equi pment  ( LHE)  and Ri ggi ng Mi shap I nvest i gat i on f or m wi t hi n 24 hour s of  
t he mi shap.   Do not  pr oceed wi t h cr ane oper at i ons unt i l  cause i s 
det er mi ned and cor r ect i ve act i ons have been i mpl ement ed t o t he 
sat i sf act i on of  t he Cont r act i ng Of f i cer .   Al l  mi shaps t o i ncl ude near  
mi sses shal l  be r epor t ed t o SAJ- SO and i nvest i gat ed.   A pr el i mi nar y act i on 
not i f i cat i on ( PAN)  shal l  be f or war ded t o SAJ- SO.

 
1. 11. 2   Cr ane Repor t s

Submi t  cr ane i nspect i on r epor t s r equi r ed i n accor dance wi t h USACE 
EM 385- 1- 1,  and as speci f i ed her ei n wi t h Dai l y Repor t s of  I nspect i ons.

1. 11. 3   Cer t i f i cat e of  Compl i ance

Pr ovi de a Cer t i f i cat e of  Compl i ance f or  each cr ane ent er i ng an act i v i t y 
under  t hi s cont r act .   St at e wi t hi n t he cer t i f i cat e t hat  t he cr ane and 
r i ggi ng gear  meet  appl i cabl e ASME st andar ds and OSHA r egul at i ons ( wi t h t he 
Cont r act or  c i t i ng whi ch OSHA r egul at i ons ar e appl i cabl e,  e. g. ,  cr anes used 
i n const r uct i on,  demol i t i on,  or  mai nt enance compl y wi t h 29 CFR 1926 and 
USACE EM 385- 1- 1 Sect i on 16.   Cer t i f y on t he Cer t i f i cat e of  Compl i ance 
t hat  t he cr ane oper at or ( s)  i s  qual i f i ed and t r ai ned i n t he oper at i on of  
t he cr ane t o be used.   For  cr anes at  DOD act i v i t i es i n f or ei gn count r i es,  
cer t i f y t hat  t he cr ane and r i ggi ng gear  conf or m t o t he appr opr i at e host  
count r y saf et y st andar ds.   Al l  cr ane/ LHE oper at or s shal l  be t r ai ned and 
qual i f i ed i n t he use of  al l  saf et y devi ces and oper at i onal  ai ds.   The 
Cer t i f i cat e of  Compl i ance shal l  be post ed i n/ on t he cr ane ( not  t o be 
conf used wi t h t he oper at or ' s cer t i f i cat i ons) .

1. 12   HOT WORK

Submi t  per mi t s r equi r ed by st at e and l ocal  l aws and r egul at i ons pr i or  t o 
per f or mi ng " Hot  Wor k" .  The Cont r act or  shal l  pr ovi de at  l east  t wo ( 2)  
t went y ( 20)  pound 4A: 20 BC r at ed ext i ngui sher s f or  nor mal  " Hot  Wor k" .  Al l  
ext i ngui sher s shal l  have cur r ent  i nspect i on t agged,  appr oved saf et y pi n 
and t amper  r esi st ant  seal .  I t  i s  al so mandat or y t o have a desi gnat ed FI RE 
WATCH f or  any " Hot  Wor k"  done at  t hi s act i v i t y.  The Fi r e Wat ch shal l  be 
t r ai ned i n accor dance wi t h NFPA 51B and r emai n on- si t e f or  a mi ni mum of  60 
mi nut es af t er  compl et i on of  t he t ask or  as speci f i ed on hot  wor k per mi t s.

1. 13   RADI ATI ON SAFETY REQUI REMENTS

Li cense Cer t i f i cat es f or  r adi at i on mat er i al s and equi pment  shal l  be 
submi t t ed t o t he Cont r act i ng Of f i cer  and Radi at i on Saf et y Of f i ce ( RSO)  f or  
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al l  speci al i zed and l i censed mat er i al  and equi pment  t hat  coul d cause f at al  
har m t o const r uct i on per sonnel  or  t o t he const r uct i on pr oj ect .

1. 14   FACI LI TY OCCUPANCY CLOSURE

St r eet s,  wal ks,  and ot her  f aci l i t i es occupi ed and used by t he Gover nment  
shal l  not  be c l osed or  obst r uct ed wi t hout  wr i t t en per mi ssi on f r om t he 
Cont r act i ng Of f i cer .

1. 15   SEVERE STORM PLAN

The Cont r act or  shal l  submi t ,  as par t  of  t he Acci dent  Pr event  Pl an,  a 
Sever e St or m Pl an,  whi ch f ul f i l l s  al l  t he r equi r ement s of  Par agr aph 
19. A. 03,  USACE EM 385- 1- 1.

1. 16   CONFI NED SPACE ENTRY REQUI REMENTS.

Cont r act or s ent er i ng and wor ki ng i n conf i ned spaces whi l e per f or mi ng 
gener al  i ndust r y wor k ar e r equi r ed t o f ol l ow t he r equi r ement s of  OSHA 
29 CFR 1926 and compl y wi t h t he r equi r ement s i n Sect i on 34 of  EM 385- 1- 1, 
OSHA 29 CFR 1910,  OSHA 29 CFR 1910. 146,  and OSHA 29 CFR 1926 Subpar t  AA.   
Al l  conf i ned space ar eas ar e shal l  be i dent i f i ed.   The conf i ned space 
pl an/ pr ogr am shal l  i ncl ude a det ai l ed l i s t i ng and a l ocat i on map of  al l  
t he i dent i f i ed conf i ned spaces and shal l  be submi t t ed f or  r evi ew i n t he 
Acci dent  Pr event i on Pl an ( APP) .

PART 2   PRODUCTS

PART 3   EXECUTI ON

3. 1   CONSTRUCTI ON AND OTHER WORK

Compl y wi t h USACE EM 385- 1- 1, NFPA 70, NFPA 70E, NFPA 241,  t he APP,  t he 
AHA,  Feder al  and St at e OSHA r egul at i ons,  and ot her  r el at ed submi t t al s and 
act i v i t y f i r e and saf et y r egul at i ons.   The most  st r i ngent  st andar d 
prevails.

PPE i s gover ned i n al l  ar eas by t he nat ur e of  t he wor k t he empl oyee i s 
per f or mi ng.  Use per sonal  hear i ng pr ot ect i on at  al l  t i mes i n desi gnat ed 
noi se hazar dous ar eas or  when per f or mi ng noi se hazar dous t asks.   Saf et y 
gl asses must  be car r i ed/ avai l abl e on each per son.  

Mandat or y PPE i ncl udes:  

a.   Har d Hat .

b.   Appr opr i at e Saf et y Boot s.

c.   Ref l ect i ve Vest s.

d.   Appr opr i at e Eye and Face Pr ot ect i on.

e.   Shi r t  wi t h Sl eeves.

f .   Long Pant s

3. 1. 1   Hazar dous Mat er i al  Excl usi ons

Not wi t hst andi ng any ot her  hazar dous mat er i al  used i n t hi s cont r act ,  
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r adi oact i ve mat er i al s or  i nst r ument s capabl e of  pr oduci ng 
i oni z i ng/ non- i oni z i ng r adi at i on ( wi t h t he except i on of  r adi oact i ve 
mat er i al  and devi ces used i n accor dance wi t h USACE EM 385- 1- 1 such as 
nucl ear  densi t y met er s f or  compact i on t est i ng and l abor at or y equi pment  
wi t h r adi oact i ve sour ces)  as wel l  as mat er i al s whi ch cont ai n asbest os,  
mer cur y or  pol ychl or i nat ed bi phenyl s,  di - i socyanat es,  l ead- based pai nt  ar e 
pr ohi bi t ed.   The Cont r act i ng Of f i cer ,  upon wr i t t en r equest  by t he 
Cont r act or ,  may consi der  except i ons t o t he use of  any of  t he above 
excl uded mat er i al s.   Low mer cur y l amps used wi t hi n f l uor escent  l i ght i ng 
f i x t ur es ar e al l owed as an except i on wi t hout  f ur t her  Cont r act i ng Of f i cer  
appr oval .   

3. 1. 2   Unf or eseen Hazar dous Mat er i al

The desi gn shoul d have i dent i f i ed mat er i al s such as PCB,  l ead pai nt ,  and 
f r i abl e and non- f r i abl e asbest os and ot her  OSHA r egul at ed chemi cal s ( i . e.  
29 CFR Par t  1910. 1000) .   I f  addi t i onal  mat er i al ,  not  i ndi cat ed,  t hat  may 
be hazar dous t o human heal t h upon di st ur bance dur i ng const r uct i on 
oper at i ons i s encount er ed,  st op t hat  por t i on of  wor k and not i f y t he 
Cont r act i ng Of f i cer  i mmedi at el y.   Wi t hi n 14 cal endar  days t he Gover nment  
wi l l  det er mi ne i f  t he mat er i al  i s  hazar dous.   I f  mat er i al  i s  not  hazar dous 
or  poses no danger ,  t he Gover nment  wi l l  di r ect  t he Cont r act or  t o pr oceed 
wi t hout  change.   I f  mat er i al  i s  hazar dous and handl i ng of  t he mat er i al  i s  
necessar y t o accompl i sh t he wor k,  t he Gover nment  wi l l  i ssue a modi f i cat i on 
pur suant  t o " FAR 52. 243- 4,  Changes"  and " FAR 52. 236- 2,  Di f f er i ng Si t e 
Conditions."

3. 2   PRE- OUTAGE COORDI NATI ON MEETI NG

Appl y f or  ut i l i t y  out ages at  l east  10 days i n advance.   As a mi ni mum,  t he 
r equest  shoul d i ncl ude t he l ocat i on of  t he out age,  ut i l i t i es bei ng 
af f ect ed,  dur at i on of  out age and any necessar y sket ches.   Speci al  
r equi r ement s f or  el ect r i cal  out age r equest s ar e cont ai ned el sewher e i n 
t hi s speci f i cat i on sect i on.   Once appr oved,  and pr i or  t o begi nni ng wor k on 
t he ut i l i t y  syst em r equi r i ng shut  down,  at t end a pr e- out age coor di nat i on 
meet i ng wi t h t he Cont r act i ng Of f i cer  and t he Publ i c Ut i l i t i es 
r epr esent at i ve t o r evi ew t he scope of  wor k and t he l ock- out / t ag- out  
pr ocedur es f or  wor ker  pr ot ect i on.   No wor k wi l l  be per f or med on ener gi zed 
el ect r i cal  c i r cui t s unl ess pr oof  i s pr ovi ded t hat  no ot her  means exi st .

3. 3   CONTROL OF HAZARDOUS ENERGY ( LOCKOUT/ TAGOUT)

The Cont r act or  i s r equi r ed t o r evi ew,  ensur e t hat  each empl oyee i s 
f ami l i ar  wi t h,  and compl y wi t h al l  ar eas of  t he LOTO pr ogr am r ef er enced i n 
EM 385- 1- 1,  Sect i on 12.   Addi t i onal l y,  t he Cont r act or  must  meet  al l  OSHA 
r equi r ement s of  29 CFR 1910. 147 and NFPA 70E r equi r ement s.   The compl et e 
Acci dent  Pr event i on Pl an must  i ncl ude el ect r i cal ,  mechani cal  and 
mechani zed equi pment  t o i ncl ude al l  const r uct i on heavy equi pment ,  power  
t ool s,  bat t er i es,  et c.   The Cont r act or ' s LOTO pr ogr am shal l  be submi t t ed 
wi t h t he Acci dent  Pr event i on Pl an.

3. 4   FALL HAZARD PROTECTI ON AND PREVENTI ON PROGRAM

Est abl i sh a f al l  pr ot ect i on and pr event i on pr ogr am,  f or  t he pr ot ect i on of  
al l  empl oyees exposed t o f al l  hazar ds.   Wi t hi n t he pr ogr am i ncl ude company 
pol i cy,  i dent i f y r esponsi bi l i t i es,  educat i on and t r ai ni ng r equi r ement s,  
f al l  hazar d i dent i f i cat i on,  pr event i on and cont r ol  measur es,  i nspect i on,  
st or age,  car e and mai nt enance of  f al l  pr ot ect i on equi pment  and r escue and 
evacuat i on pr ocedur es.
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3. 4. 1   Training

I nst i t ut e a f al l  pr ot ect i on t r ai ni ng pr ogr am by a qual i f i ed per son.   As 
par t  of  t he Fal l  Hazar d Pr ot ect i on and Pr event i on Pr ogr am,  pr ovi de 
t r ai ni ng f or  each empl oyee who mi ght  be exposed t o f al l  hazar ds.   Pr ovi de 
t r ai ni ng by a compet ent  or  qual i f i ed per son f or  f al l  pr ot ect i on i n 
accor dance wi t h USACE EM 385- 1- 1,  Sect i on 21. C. 04

3. 4. 2   Fal l  Pr ot ect i on Equi pment  and Syst ems

Enf or ce use of  t he f al l  pr ot ect i on equi pment  and syst ems desi gnat ed f or  
each speci f i c  wor k act i v i t y i n t he Fal l  Pr ot ect i on and Pr event i on Pl an 
and/ or  AHA at  al l  t i mes when an empl oyee i s exposed t o a f al l  hazar d.   
Pr ot ect  empl oyees f r om f al l  hazar ds as speci f i ed i n EM 385- 1- 1,  Sect i on 
21.   I n addi t i on t o t he r equi r ed f al l  pr ot ect i on syst ems,  saf et y ski f f ,  
per sonal  f l oat at i on devi ces,  l i f e r i ngs et c. ,  ar e r equi r ed when wor ki ng 
above or  next  t o wat er  i n accor dance wi t h USACE EM 385- 1- 1,  Par agr aphs 
21. O.   Per sonal  f al l  ar r est  syst ems ar e r equi r ed when wor ki ng f r om an 
ar t i cul at i ng or  ext endi bl e boom,  swi ng st ages,  or  suspended pl at f or m.   I n 
addi t i on,  per sonal  f al l  ar r est  syst ems ar e r equi r ed when oper at i ng ot her  
equi pment  such as sci ssor  l i f t s  i f  t he wor k pl at f or m i s capabl e of  bei ng 
posi t i oned out si de t he wheel base.   The need f or  t y i ng- of f  i n such 
equi pment  i s t o pr event  ej ect i on of  t he empl oyee f r om t he equi pment  dur i ng 
r ai s i ng,  l ower i ng,  or  t r avel .   Fal l  pr ot ect i on must  compl y wi t h 
29 CFR 1926. 500,  Subpar t  M,  USACE EM 385- 1- 1 and ANSI / ASSE A10. 32.

3. 4. 2. 1   Per sonal  Fal l  Ar r est  Equi pment

Per sonal  f al l  ar r est  equi pment ,  syst ems,  subsyst ems,  and component s shal l  
meet ANSI / ASSE Z359. 1.   Onl y a f ul l - body har ness wi t h a shock- absor bi ng 
l anyar d or  sel f - r et r act i ng l anyar d i s an accept abl e per sonal  f al l  ar r est  
body suppor t  devi ce.   Body bel t s may onl y be used as a posi t i oni ng devi ce 
syst em ( f or  uses such as st eel  r ei nf or ci ng assembl y and i n addi t i on t o an 
appr oved f al l  ar r est  syst em) .   Har nesses shal l  have a f al l  ar r est  
at t achment  af f i xed t o t he body suppor t  ( usual l y a Dor sal  D- r i ng)  and 
speci f i cal l y desi gnat ed f or  at t achment  t o t he r est  of  t he syst em.   Onl y 
l ocki ng snap hooks and car abi ner s shal l  be used.  Webbi ng,  st r aps,  and 
r opes shal l  be made of  synt het i c f i ber .  The maxi mum f r ee f al l  di st ance 
when usi ng f al l  ar r est  equi pment  shal l  not  exceed 6 f eet .   The t ot al  f al l  
di st ance and any swi ngi ng of  t he wor ker  ( pendul um- l i ke mot i on)  t hat  can 
occur  dur i ng a f al l  shal l  al ways be t aken i nt o consi der at i on when 
at t achi ng a per son t o a f al l  ar r est  syst em.

3. 4. 3   Fal l  Pr ot ect i on f or  Roof i ng Wor k

I mpl ement  f al l  pr ot ect i on cont r ol s based on t he t ype of  r oof  bei ng 
const r uct ed and wor k bei ng per f or med.   Eval uat e t he r oof  ar ea t o be 
accessed f or  i t s st r uct ur al  i nt egr i t y i ncl udi ng wei ght - bear i ng 
capabi l i t i es f or  t he pr oj ect ed l oadi ng.

a.   Low Sl oped Roof s:

( 1)  For  wor k wi t hi n 6 f eet  of  an edge,  on l ow- sl ope r oof s,  pr ot ect  
per sonnel  f r om f al l i ng by use of  per sonal  f al l  ar r est  syst ems,  
guar dr ai l s,  or  saf et y net s.

( 2)  For  wor k gr eat er  t han 6 f eet  f r om an edge,  er ect  and i nst al l  
war ni ng l i nes i n accor dance wi t h 29 CFR 1926. 500 and USACE 
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EM 385- 1- 1.

b.   St eep- Sl oped Roof s:   Wor k on st eep- sl oped r oof s r equi r es a per sonal  
f al l  ar r est  syst em,  guar dr ai l s wi t h t oe- boar ds,  or  saf et y net s.   Thi s 
r equi r ement  al so i ncl udes r esi dent i al  or  housi ng t ype const r uct i on.

3. 4. 4   Hor i zont al  Li f el i nes

Desi gn,  i nst al l ,  cer t i f y and use under  t he super vi s i on of  a qual i f i ed 
per son hor i zont al  l i f el i nes f or  f al l  pr ot ect i on as par t  of  a compl et e f al l  
ar r est  syst em whi ch mai nt ai ns a saf et y f act or  of  2 ( 29 CFR 1926. 500).

3. 4. 5   Guar dr ai l s and Saf et y Net s

Desi gn,  i nst al l  and use guar dr ai l s and saf et y net s i n accor dance wi t h 
EM 385- 1- 1 and 29 CFR 1926 Subpar t  M.

3. 4. 6   Rescue and Evacuat i on Pr ocedur es

When per sonal  f al l  ar r est  syst ems ar e used,  ensur e t hat  t he mi shap vi ct i m 
can sel f - r escue or  can be r escued pr ompt l y shoul d a f al l  occur .   Pr epar e a 
Rescue and Evacuat i on Pl an and i ncl ude a det ai l ed di scussi on of  t he 
f ol l owi ng:  met hods of  r escue;  met hods of  sel f - r escue;  equi pment  used;  
t r ai ni ng r equi r ement ;  speci al i zed t r ai ni ng f or  t he r escuer s;  pr ocedur es 
f or  r equest i ng r escue and medi cal  assi st ance;  and t r anspor t at i on r out es t o 
a medi cal  f aci l i t y .   I ncl ude t he Rescue and Evacuat i on Pl an wi t hi n t he 
Act i v i t y Hazar d Anal ysi s ( AHA)  f or  t he phase of  wor k,  i n t he Fal l  
Pr ot ect i on and Pr event i on ( FP&P)  Pl an,  and t he Acci dent  Pr event i on Pl an 
(APP).

3. 5   SCAFFOLDING

Pr ovi de empl oyees wi t h a saf e means of  access t o t he wor k ar ea on t he 
scaf f ol d.   Cl i mbi ng of  any scaf f ol d br aces or  suppor t s not  speci f i cal l y 
desi gned f or  access i s pr ohi bi t ed.   Access scaf f ol d pl at f or ms gr eat er  t han 
20 f eet  maxi mum i n hei ght  by use of  a scaf f ol d st ai r  syst em.   Do not  use 
ver t i cal  l adder s commonl y pr ovi ded by scaf f ol d syst em manuf act ur er s f or  
accessi ng scaf f ol d pl at f or ms gr eat er  t han 20 f eet  maxi mum i n hei ght .   The 
use of  an adequat e gat e i s r equi r ed.   Ensur e t hat  empl oyees ar e qual i f i ed 
t o per f or m scaf f ol d er ect i on and di smant l i ng.   Do not  use scaf f ol d wi t hout  
t he capabi l i t y  of  suppor t i ng at  l east  f our  t i mes t he maxi mum i nt ended l oad 
or  wi t hout  appr opr i at e f al l  pr ot ect i on as del i neat ed i n t he accept ed f al l  
pr ot ect i on and pr event i on pl an.   St at i onar y scaf f ol ds must  be at t ached t o 
st r uct ur al  bui l di ng component s t o saf eguar d agai nst  t i ppi ng f or war d or  
backwar d.   Gi ve speci al  car e t o ensur e scaf f ol d syst ems ar e not  
over l oaded.   Si de br acket s used t o ext end scaf f ol d pl at f or ms on 
sel f - suppor t ed scaf f ol d syst ems f or  t he st or age of  mat er i al  i s  
pr ohi bi t ed.   The f i r st  t i e- i n shal l  be at  t he hei ght  equal  t o 4 t i mes t he 
wi dt h of  t he smal l est  di mensi on of  t he scaf f ol d base.  Pl ace wor k pl at f or ms 
on mud si l l s .   Scaf f ol d or  wor k pl at f or m er ect or s shal l  have f al l  
pr ot ect i on dur i ng t he er ect i on and di smant l i ng of  scaf f ol di ng or  wor k 
pl at f or ms t hat  ar e mor e t han si x f eet .   Del i neat e f al l  pr ot ect i on 
r equi r ement s when wor ki ng above si x f eet  or  above danger ous oper at i ons i n 
t he Fal l  Pr ot ect i on and Pr event i on ( FP&P)  Pl an and Act i v i t y Hazar d 
Anal ysi s ( AHA)  f or  t he phase of  wor k.
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3. 6   EQUIPMENT

3. 6. 1   Mat er i al  Handl i ng Equi pment

a.   Mat er i al  handl i ng equi pment  such as f or k l i f t s shal l  not  be modi f i ed 
wi t h wor k pl at f or m at t achment s f or  suppor t i ng empl oyees unl ess 
speci f i cal l y del i neat ed i n t he manuf act ur er ' s pr i nt ed oper at i ng 
instructions.

b.   The use of  hooks on equi pment  f or  l i f t i ng of  mat er i al  must  be i n 
accor dance wi t h manuf act ur er ' s pr i nt ed i nst r uct i ons.

c.   Oper at or s of  f or k l i f t s  or  power  i ndust r i al  t r ucks shal l  be l i censed i n 
accor dance wi t h OSHA.

d.   Al l  heavy equi pment  oper at or s t o i ncl ude excavat or s,  f r ont - end 
l oader s,  dump t r ucks,  and compact or s shal l  be eval uat ed by a 
compet ent / qual i f i ed per son pr i or  t o st ar t i ng wor k.   The SSHO wi l l  
mai nt ai n al l  r ecor ds of  t hi s t r ai ni ng.   The t r ai ni ng pl an/ out l i ne wi l l  
i ncl ude hazar ds i dent i f i ed i n t he owner ' s manual .

3. 6. 2   Load Handl i ng Equi pment  ( LHE)

a.   Equi p cr anes and der r i cks as speci f i ed i n EM 385- 1- 1,  sect i on 16 and 
i n accor dance wi t h 29 CFR 1926. 1427. 

b.   Not i f y t he Cont r act i ng Of f i cer  30 days i n advance of  any cr anes 
ent er i ng t he act i v i t y so t hat  necessar y qual i t y assur ance spot  checks 
can be coor di nat ed.   Cont r act or ' s oper at or  shal l  r emai n wi t h t he cr ane 
dur i ng t he spot  check.

c.   Compl y wi t h t he cr ane manuf act ur er ' s speci f i cat i ons and l i mi t at i ons 
f or  er ect i on and oper at i on of  cr anes and hoi st s used i n suppor t  of  t he 
wor k.   Per f or m er ect i on under  t he super vi s i on of  a desi gnat ed per son 
( as def i ned i n ANSI / ASME B30. 5) .   Per f or m al l  t est i ng i n accor dance 
wi t h t he manuf act ur er ' s r ecommended pr ocedur es.

d.   Compl y wi t h ANSI / ASME B30. 5 f or  mobi l e and l ocomot i ve cr anes,  
ANSI / ASME B30. 22 f or  ar t i cul at i ng boom cr anes,  ANSI / ASME B30. 3 f or  
const r uct i on t ower  cr anes,  and ANSI / ASME B30. 8 f or  f l oat i ng cr anes and 
f l oat i ng der r i cks.

e.   Under  no ci r cumst ance shal l  a Cont r act or  make a l i f t  at  or  above 90 
per cent  of  t he cr anes r at ed capaci t y i n any conf i gur at i on.

f .   When oper at i ng i n t he v i c i ni t y of  over head t r ansmi ssi on l i nes,  
oper at or s and r i gger s shal l  be al er t  t o t hi s speci al  hazar d and f ol l ow 
t he r equi r ement s of  USACE EM 385- 1- 1 Sect i on 11 and ANSI / ASME B30. 5 or  
ANSI / ASME B30. 22 as appl i cabl e.

g.   Do not  use cr ane suspended per sonnel  wor k pl at f or ms ( basket s)  unl ess 
t he Cont r act or  pr oves t hat  usi ng any ot her  access t o t he wor k l ocat i on 
woul d pr ovi de a gr eat er  hazar d t o t he wor ker s or  i s i mpossi bl e.   Do 
not  l i f t  per sonnel  wi t h a l i ne hoi st  or  f r i c t i on cr ane.   No ot her  i t em 
shal l  be l i f t ed wi t h t he cr ane whi l e t he wor k pl at f or m i s i n use 
( l i f t i ng a wor ker ) .

h.   I nspect ,  mai nt ai n,  and r echar ge por t abl e f i r e ext i ngui sher s as 
speci f i ed i n NFPA 10,  St andar d f or  Por t abl e Fi r e Ext i ngui sher s.
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i .   Al l  empl oyees must  keep cl ear  of  l oads about  t o be l i f t ed and of  
suspended l oads.

j .   Use cr i bbi ng when per f or mi ng l i f t s  on out r i gger s.

k.   The cr ane hook/ bl ock must  be posi t i oned di r ect l y over  t he l oad.   Si de 
l oadi ng of  t he cr ane i s pr ohi bi t ed.

l .   A physi cal  bar r i cade must  be posi t i oned t o pr event  per sonnel  f r om 
ent er i ng t he count er wei ght  swi ng ( t ai l  swi ng)  ar ea of  t he cr ane.

m.   Cer t i f i cat i on r ecor ds whi ch i ncl ude t he dat e of  i nspect i on,  s i gnat ur e 
of  t he per son per f or mi ng t he i nspect i on,  and t he ser i al  number  or  
ot her  i dent i f i er  of  t he cr ane t hat  was i nspect ed shal l  al ways be 
avai l abl e f or  r evi ew by Cont r act i ng Of f i cer  per sonnel .

n.   Wr i t t en r epor t s l i s t i ng t he l oad t est  pr ocedur es used al ong wi t h any 
r epai r s or  al t er at i ons per f or med on t he cr ane shal l  be avai l abl e f or  
r evi ew by Cont r act i ng Of f i cer  per sonnel .

o.   Li ght ni ng Det ect i on Devi ces ar e r equi r ed on al l  Load Handl i ng 
Equi pment ,  Cr anes,  Cr ane Wor k.

3. 6. 3   Equi pment  and Mechani zed Equi pment

a.   Pr oof  of  t r ai ni ng and qual i f i cat i ons f or  oper at or  shal l  be kept  on t he 
pr oj ect  s i t e f or  r evi ew.   The SSHO shal l  r evi ew cer t i f i cat i ons and 
qual i f i cat i ons of  t r ai ni ng f or  al l  t he oper at or s.   I f  a compet ent  
per son ( CP)  accompl i shes t r ai ni ng t he CP cer t i f i cat i on and 
qual i f i cat i on wi l l  be appr oved pr i or  t o any t r ai ni ng and/ or  
cer t i f i cat i on of  oper at or s,  al l  i ni t i al  document at i on ( i . e.  Tr ai ni ng 
mat er i al ,  wr i t t en t est  and/ or  dr i v i ng eval uat i ons)  shal l  be r evi ewed 
by SSHO,  Pr oj ect  Manager  ( PM) ,  Super i nt endent  or  super vi sor  ensur i ng 
oper at or s ar e cur r ent  wi t h t r ai ni ng,  per mi t s and t est i ng r equi r ement .   
SSHO shal l  mai nt ai n a mat r i x and r evi ew mont hl y.   The mat r i x 
r equi r ement s shal l  be f or war ded t o al l  equi pment  super vi sor s.   Thi s 
mat r i x shal l  have,  as a mi ni mum,  t he f ol l owi ng i nf or mat i on:

( 1)   Mont h and year .
( 2)   Name of  oper at or .
( 3)   I ni t i al  dat e of  cer t i f i cat i on.
( 4)   Expi r at i on dat e.
( 5)   Name of  t r ai ner .
( 6)   Medi cal  eval uat i on dat e ( i f  r equi r ed) .
( 7)   Medi cal  eval uat i on expi r at i on dat e.
( 8)   Oper at or  equi pment  t ype cer t i f i cat i on.
( 9)   Equi pment  ser i al  number .
( 10)   Equi pment  model .

Not e:   Al l  document at i on shal l  be mai nt ai ned and copi es f ur ni shed t o 
t he GDA upon r equest .

b.   Manuf act ur e speci f i cat i ons or  owner ' s manual  f or  t he equi pment  shal l  
be on- si t e and r evi ewed f or  addi t i onal  saf et y pr ecaut i ons or  
r equi r ement s t hat  ar e somet i mes not  i dent i f i ed by OSHA or  USACE 
EM 385- 1- 1.   I ncor por at e such addi t i onal  saf et y pr ecaut i ons or  
r equi r ement s i nt o t he AHAs.   
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3. 6. 4   Use of  Expl osi ves

Expl osi ves shal l  not  be used or  br ought  t o t he pr oj ect  s i t e wi t hout  pr i or  
wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer .   Such appr oval  shal l  not  
r el i eve t he Cont r act or  of  r esponsi bi l i t y  f or  i nj ur y t o per sons or  f or  
damage t o pr oper t y due t o bl ast i ng oper at i ons.

St or age of  expl osi ves,  when per mi t t ed on Gover nment  pr oper t y,  shal l  be 
onl y wher e di r ect ed and i n appr oved st or age f aci l i t i es.   These f aci l i t i es 
shal l  be kept  l ocked at  al l  t i mes except  f or  i nspect i on,  del i ver y,  and 
wi t hdr awal  of  expl osi ves.

3. 7   EXCAVATIONS

Soi l  c l assi f i cat i on must  be per f or med by a compet ent / qual i f i ed per son i n 
accor dance wi t h 29 CFR 1926 and EM 385- 1- 1.

3. 7. 1   Ut i l i t y  Locat i ons

Al l  under gr ound ut i l i t i es i n t he wor k ar ea must  be posi t i vel y i dent i f i ed 
by a t hi r d par t y,  i ndependent ,  pr i vat e ut i l i t y  l ocat i ng company i n 
addi t i on t o any st at i on l ocat i ng ser vi ce and coor di nat ed wi t h t he st at i on 
ut i l i t y  depar t ment .

3. 7. 2   Ut i l i t y  Locat i on Ver i f i cat i on

Physi cal l y ver i f y under gr ound ut i l i t y  l ocat i ons,  i ncl udi ng ut i l i t y  dept h,  
by hand di ggi ng usi ng wood or  f i ber gl ass handl ed t ool s when any adj acent  
const r uct i on wor k i s expect ed t o come wi t hi n t hr ee f eet  of  t he under gr ound 
system.

3. 7. 3   Ut i l i t i es Wi t hi n and Under  Concr et e,  Bi t umi nous Asphal t ,  and Ot her
I mper vi ous Sur f aces

Ut i l i t i es l ocat ed wi t hi n and under  concr et e s l abs or  pi er  st r uct ur es,  
br i dges,  par ki ng ar eas,  and t he l i ke,  ar e ext r emel y di f f i cul t  t o i dent i f y.  
Whenever  cont r act  wor k i nvol ves chi ppi ng,  saw cut t i ng,  or  cor e dr i l l i ng 
t hr ough concr et e,  bi t umi nous asphal t  or  ot her  i mper vi ous sur f aces,  t he 
exi st i ng ut i l i t y  l ocat i on must  be coor di nat ed wi t h st at i on ut i l i t y  
depar t ment s i n addi t i on t o l ocat i on and dept h ver i f i cat i on by a t hi r d 
par t y,  i ndependent ,  pr i vat e l ocat i ng company.   The t hi r d par t y,  
i ndependent ,  pr i vat e l ocat i ng company shal l  l ocat e ut i l i t y  dept h by use of  
Gr ound Penet r at i ng Radar  ( GPR) ,  X- r ay,  bor e scope,  or  ul t r asound pr i or  t o 
t he st ar t  of  demol i t i on and const r uct i on.  Out ages t o i sol at e ut i l i t y  
syst ems must  be used i n c i r cumst ances wher e ut i l i t i es ar e unabl e t o be 
posi t i vel y i dent i f i ed.   The use of  hi st or i cal  dr awi ngs does not  al l evi at e 
t he cont r act or  f r om meet i ng t hi s r equi r ement .

3. 8   ELECTRICAL 

3. 8. 1   Conduct  of  El ect r i cal  Wor k

Under gr ound el ect r i cal  spaces must  be cer t i f i ed saf e f or  ent r y bef or e 
ent er i ng t o conduct  wor k.   Cabl es t hat  wi l l  be cut  must  be posi t i vel y 
i dent i f i ed and de- ener gi zed pr i or  t o per f or mi ng each cut .  Posi t i ve cabl e 
i dent i f i cat i on must  be made pr i or  t o submi t t i ng any out age r equest  f or  
el ect r i cal  syst ems.   Ar r angement s ar e t o be coor di nat ed wi t h t he 
Cont r act i ng Of f i cer  and St at i on Ut i l i t i es f or  i dent i f i cat i on.   The 
Cont r act i ng Of f i cer  wi l l  not  accept  an out age r equest  unt i l  t he Cont r act or  
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sat i sf act or i l y  document s t hat  t he c i r cui t s have been cl ear l y i dent i f i ed.   
Per f or m al l  hi gh vol t age cabl e cut t i ng r emot el y usi ng hydr aul i c cut t i ng 
t ool .   When r acki ng i n or  l i ve swi t chi ng of  c i r cui t  br eaker s,  no 
addi t i onal  per son ot her  t han t he swi t ch oper at or  wi l l  be al l owed i n t he 
space dur i ng t he act ual  oper at i on.   Pl an so t hat  wor k near  ener gi zed par t s 
i s mi ni mi zed t o t he f ul l est  ext ent  possi bl e.   Use of  el ect r i cal  out ages 
cl ear  of  any ener gi zed el ect r i cal  sour ces i s t he pr ef er r ed met hod.   When 
wor ki ng i n ener gi zed subst at i ons,  onl y qual i f i ed el ect r i cal  wor ker s wi l l  
be per mi t t ed t o ent er .   When wor k r equi r es Cont r act or  t o wor k near  
ener gi zed ci r cui t s as def i ned by t he NFPA 70,  hi gh vol t age per sonnel  must  
use per sonal  pr ot ect i ve equi pment  t hat  i ncl udes,  as a mi ni mum,  el ect r i cal  
har d hat ,  saf et y boot s,  i nsul at i ng gl oves wi t h l eat her  pr ot ect i ve s l eeves,  
f i r e r et ar di ng shi r t s,  cover al l s,  f ace shi el ds,  and saf et y gl asses.   I n 
addi t i on,  pr ovi de el ect r i cal  ar c f l ash pr ot ect i on f or  per sonnel  as 
r equi r ed by NFPA 70E.   I nsul at i ng bl anket s,  hear i ng pr ot ect i on,  and 
swi t chi ng sui t s may al so be r equi r ed,  dependi ng on t he speci f i c  j ob and as 
del i neat ed i n t he Cont r act or ' s AHA.

3. 8. 2   Por t abl e Ext ensi on Cor ds,  Gener at or s and Tool s

Si ze por t abl e ext ensi on cor ds i n accor dance wi t h manuf act ur er  r at i ngs f or  
t he t ool  t o be power ed and pr ot ect ed f r om damage.   I mmedi at el y r emove f r om 
ser vi ce al l  damaged ext ensi on cor ds.   Por t abl e ext ensi on cor ds shal l  meet  
t he r equi r ement s of  EM 385- 1- 1, NFPA 70E,  and OSHA el ect r i cal  st andar ds.   
Al l  por t abl e gener at or s shal l  be i n compl i ance wi t h Nat i onal  El ect r i cal  
Code ( NFPA 70)  Ar t i c l e 250- 34.   Al l  por t abl e ener gi zed power  t ool s shal l  
be connect ed t o Gr ound Faul t  I nt er r upt er  GFI  r ecept acl es or  Gr ound Faul t  
Ci r cui t  I nt er r upt er  ( GFCI ) .   At  t he di sposal  s i t e,  por t abl e equi pment ,  
f l oodl i ght s,  and wor k l i ght s shal l  be gr ounded t o compl y wi t h EM 385- 1- 1, 
Sect i on 11. D. 01. f .   The pr ot ect i ve gr ound shal l  be mai nt ai ned dur i ng 
r el ocat i on unl ess c i r cui t s ar e de- ener gi zed.

3. 9   WORK I N CONFI NED SPACES

Compl y wi t h t he r equi r ement s i n Sect i on 34 of  USACE EM 385- 1- 1,  OSHA 
29 CFR 1910,  OSHA 29 CFR 1910. 146,  OSHA Di r ect i ve CPL 2. 100 and OSHA 
29 CFR 1926,  and OSHA 29 CFR 1926 Subpar t  AA.   Any pot ent i al  f or  a hazar d 
i n t he conf i ned space r equi r es a per mi t  syst em t o be used.

a.   Ent r y Pr ocedur es.   Pr ohi bi t  ent r y i nt o a conf i ned space by per sonnel  
f or  any pur pose,  i ncl udi ng hot  wor k,  unt i l  t he qual i f i ed per son has 
conduct ed appr opr i at e t est s t o ensur e t he conf i ned or  encl osed space 
i s saf e f or  t he wor k i nt ended and t hat  al l  pot ent i al  hazar ds ar e 
cont r ol l ed or  el i mi nat ed and document ed.   ( See Sect i on 34 of  USACE 
EM 385- 1- 1 f or  ent r y pr ocedur es. )   Al l  hazar ds per t ai ni ng t o t he space 
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shal l  be r evi ewed wi t h each empl oyee dur i ng r evi ew of  t he AHA.

b.   Bef or e and dur i ng ent r y i nt o t he conf i ned spaces,  t he Compet ent  Per son 
f or  Conf i ned Spaces i n shi ps and vessel s ( CPCSSV)  shal l  t est  f or  
oxygen cont ent ,  f l ammabi l i t y ,  and t oxi c i t y.   These t est s and al l  
ent r i es shal l  be r ecor ded on an ent r y f or m or  i n an ent r y l og whi ch 
wi l l  be r evi ewed by t he GDA.   At  a mi ni mum,  t he ent r y l og or  f or m 
shal l  have t he t i me and dat e,  moni t or i ng devi ce t ype,  model ,  ser i al  
number ,  and cal i br at i on dat e,  and t he name of  t he i ndi v i dual  doi ng t he 
t est i ng.   Ref er  t o t he USACE EM 385- 1- 1,  34. B. 02 f or  t he t ypes of  
spaces l i s t ed.

b.   For ced ai r  vent i l at i on i s r equi r ed f or  al l  conf i ned space ent r y 
oper at i ons and t he mi ni mum ai r  exchange r equi r ement s must  be 
mai nt ai ned t o ensur e exposur e t o any hazar dous at mospher e i s kept  
bel ow i t s act i on l evel .

c.   Sewer  wet  wel l s r equi r e cont i nuous at mospher e moni t or i ng wi t h audi bl e 
al ar m f or  t oxi c gas det ect i on.

        - -  End of  Sect i on - -
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SECTI ON 01 45 00

RESI DENT MANAGEMENT SYSTEM CONTRACTOR MODE ( RMS CM)

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s sect i on t o t he ext ent  
r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he basi c 
desi gnat i on onl y.

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 Saf et y and Heal t h Requi r ement s Manual

1. 2   CONTRACT ADMI NI STRATI ON

The Gover nment  wi l l  use t he Resi dent  Management  Syst em ( RMS)  t o assi st  i n 
i t s moni t or i ng and admi ni st r at i on of  t hi s cont r act .   The Cont r act or  uses 
t he Gover nment - f ur ni shed Const r uct i on Cont r act or  Mode of  RMS,  r ef er r ed t o 
as RMS CM,  t o r ecor d,  mai nt ai n,  and submi t  var i ous i nf or mat i on t hr oughout  
t he cont r act  per i od.   The Cont r act or  mode user  manual s,  updat es,  and 
t r ai ni ng i nf or mat i on can be downl oaded f r om t he RMS web si t e 
( ht t p: / / r msdocument at i on. com) .   The j oi nt  Gover nment - Cont r act or  use of  RMS 
f aci l i t at es el ect r oni c exchange of  i nf or mat i on and over al l  management  of  
t he cont r act .   RMS pr ovi des t he means f or  t he Cont r act or  t o i nput ,  t r ack,  
and el ect r oni cal l y shar e i nf or mat i on wi t h t he Gover nment  i n t he f ol l owi ng 
areas:

Administration
Finances
Qual i t y Cont r ol
Submi t t al  Moni t or i ng
Scheduling
I mpor t / Expor t  of  Dat a

1. 2. 1   Cor r espondence and El ect r oni c Communi cat i ons

For  ease and speed of  communi cat i ons,  exchange cor r espondence and ot her  
document s i n el ect r oni c f or mat  t o t he maxi mum ext ent  f easi bl e bet ween t he 
Gover nment  and Cont r act or .   Cor r espondence,  pay r equest s and ot her  
document s compr i s i ng t he of f i c i al  cont r act  r ecor d ar e al so be pr ovi ded i n 
paper  f or mat ,  wi t h s i gnat ur es and dat es wher e necessar y.   Paper  document s 
wi l l  gover n,  i n t he event  of  di scr epancy wi t h t he el ect r oni c ver si on.

1. 2. 2   Ot her  Fact or s

Par t i cul ar  at t ent i on i s di r ect ed t o Cont r act  Cl ause,  " Schedul es f or  
Const r uct i on Cont r act s" ,  Cont r act  Cl ause,  " Payment s" ,  Sect i on 01 32 01
PROJECT SCHEDULE,  Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  and Sect i on 
01 45 04 CONTRACTOR QUALI TY CONTROL,  whi ch have a di r ect  r el at i onshi p t o 
t he r epor t i ng t o be accompl i shed t hr ough RMS.   Al so,  t her e i s no separ at e 
payment  f or  est abl i shi ng and mai nt ai ni ng t he RMS dat abase;   cost s 
associ at ed wi l l  be i ncl uded i n t he cont r act  pr i c i ng f or  t he wor k.

SECTI ON 01 45 00  Page 3
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

1. 3   RMS SOFTWARE

RMS i s a Wi ndows- based pr ogr am t hat  can be r un on a Wi ndows based PC 
meet i ng t he r equi r ement s as speci f i ed i n Sect i on 1. 3.   The Gover nment  wi l l  
make avai l abl e t he RMS sof t war e t o t he Cont r act or  af t er  awar d of  t he 
const r uct i on cont r act .   Pr i or  t o t he Pr e- Const r uct i on Conf er ence,  t he 
Cont r act or  wi l l  be r esponsi bl e t o downl oad,  i nst al l  and use t he l at est  
ver si on of  t he RMS sof t war e f r om t he Gover nment ' s RMS I nt er net  Websi t e.   
Any pr ogr am updat es of  RMS wi l l  be made avai l abl e t o t he Cont r act or  v i a 
t he Gover nment  RMS Websi t e as t he updat es become avai l abl e.

1. 3. 1   RMS CONTRACTOR' S MODE ( CM)

RMS Cont r act or ' s Mode or  RMS CM i s t he r epl acement  f or  Qual i t y Cont r ol  
Syst em or  QCS.   The dat abase r emai ns t he same.   Ref er ences t o RMS i n t hi s 
speci f i cat i on i ncl udes RMS CM.

1. 4   SYSTEM REQUI REMENTS

The f ol l owi ng i s t he mi ni mum syst em conf i gur at i on r equi r ed t o r un RMS and 
Cont r act or  Mode:

Mi ni mum RMS Syst em Requi r ement s

Hardware

Wi ndows- based PC 1. 5 GHz 2 cor e or  hi gher  pr ocessor

RAM 8 GB

Har d dr i ve di sk 200 GB  space f or  sol e use by t he QCS 
system

Monitor Scr een r esol ut i on 1366 x 768

Mouse or  ot her  poi nt i ng devi ce

Wi ndows compat i bl e pr i nt er Laser  pr i nt er  must  have 4 MB+ of  RAM

Connect i on t o t he I nt er net mi ni mum 4 Mbs per  user

Software

MS Wi ndows Wi ndows 7 x 64 bi t  ( RMS r equi r es 64 bi t  
O/ S)  or  newer

Wor d Pr ocessi ng sof t war e Vi ewer  f or  MS Wor d 2013,  MS Excel  2013,  
or  newer
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Mi ni mum RMS Syst em Requi r ement s

Mi cr osof t . NET Fr amewor k Coor di nat e wi t h Gover nment  QA 
Repr esent at i ve f or  f r ee ver si on r equi r ed

Email MAPI  compat i bl e

Vi r us pr ot ect i on sof t war e Regul ar l y upgr aded wi t h al l  i ssued 
manuf act ur er ' s updat es and i s abl e t o 
det ect  most  zer o day vi r uses.

1. 5   RELATED I NFORMATI ON

1. 5. 1   RMS User  Gui de

Af t er  cont r act  awar d,  downl oad i nst r uct i ons f or  t he i nst al l at i on and use 
of  RMS f r om t he Gover nment  RMS I nt er net  Websi t e.

1. 6   CONTRACT DATABASE

Pr i or  t o t he pr e- const r uct i on conf er ence,  t he Gover nment  wi l l  pr ovi de t he 
Cont r act or  wi t h basi c cont r act  awar d dat a t o use f or  RMS.   The Gover nment  
wi l l  pr ovi de dat a updat es t o t he Cont r act or  as needed.   These updat es wi l l  
gener al l y consi st  of  submi t t al  r evi ews,  cor r espondence st at us,  Qual i t y 
Assur ance( QA)  comment s,  and ot her  admi ni st r at i ve and QA dat a.

1. 7   DATABASE MAI NTENANCE 

Est abl i sh,  mai nt ai n,  and updat e dat a i n t he RMS dat abase t hr oughout  t he 
dur at i on of  t he cont r act  at  t he Cont r act or ' s s i t e of f i ce.   Submi t  dat a 
updat es t o t he Gover nment  ( e. g. ,  dai l y r epor t s,  submi t t al s,  RFI ' s,  
schedul e updat es,  payment  r equest s)  usi ng RMS.   The RMS dat abase t ypi cal l y 
i ncl udes cur r ent  dat a on t he f ol l owi ng i t ems:

1. 7. 1   Administration

1. 7. 1. 1   Cont r act or  I nf or mat i on

Cont ai n wi t hi n t he dat abase t he Cont r act or ' s name,  addr ess,  t el ephone 
number s,  management  st af f ,  and ot her  r equi r ed i t ems.   Wi t hi n 7 cal endar  
days of  r ecei pt  of  RMS sof t war e f r om t he Gover nment ,  del i ver  Cont r act or  
admi ni st r at i ve dat a i n el ect r oni c f or mat  i n RMS.

1. 7. 1. 2   Subcont r act or  I nf or mat i on

Cont ai n wi t hi n t he dat abase t he name,  t r ade,  addr ess,  phone number s,  and 
ot her  r equi r ed i nf or mat i on f or  al l  subcont r act or s.   A subcont r act or  i s 
l i s t ed separ at el y f or  each t r ade t o be per f or med.   Assi gn each 
subcont r act or / t r ade a uni que Responsi bi l i t y  Code,  pr ovi ded i n RMS.   Wi t hi n 
7 cal endar  days of  r ecei pt  of  RMS sof t war e f r om t he Gover nment ,  del i ver  
subcont r act or  admi ni st r at i ve dat a i n el ect r oni c f or mat .

SECTI ON 01 45 00  Page 5
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

1. 7. 1. 3   Correspondence

I dent i f y al l  Cont r act or  cor r espondence t o t he Gover nment  wi t h a ser i al  
number .   Pr ef i x cor r espondence i ni t i at ed by t he Cont r act or ' s s i t e of f i ce 
wi t h " S" .   Pr ef i x l et t er s i ni t i at ed by t he Cont r act or ' s home ( mai n)  of f i ce 
wi t h " H" .   Let t er s ar e number ed st ar t i ng f r om 0001.   ( e. g. ,  H- 0001 or  
S- 0001) .   The Gover nment ' s l et t er s t o t he Cont r act or  wi l l  be pr ef i xed wi t h 
"C".

1. 7. 1. 4   Equipment 

Cont ai n wi t hi n t he Cont r act or ' s RMS dat abase a cur r ent  l i s t  of  equi pment  
pl anned f or  use or  bei ng used on t he j obsi t e,  i ncl udi ng t he most  r ecent  
and pl anned equi pment  i nspect i on dat es.

1. 7. 1. 5   Management  Repor t i ng

RMS i ncl udes a number  of  r epor t s t hat  Cont r act or  management  can use t o 
t r ack t he st at us of  t he pr oj ect .   The val ue of  t hese r epor t s i s r ef l ect i ve 
of  t he qual i t y of  t he dat a i nput ,  and i s mai nt ai ned i n t he var i ous 
sect i ons of  RMS.   Among t hese r epor t s ar e:   Pr ogr ess Payment  Request  
wor ksheet ,  Qual i t y Assur ance/ Qual i t y Cont r ol  ( QA/ QC)  comment s,  Submi t t al  
Regi st er  St at us,  Thr ee- Phase Cont r ol  checkl i st s.

1. 7. 1. 6   Request  For  I nf or mat i on ( RFI )

Exchange al l  Request s For  I nf or mat i on ( RFI )  usi ng t he Bui l t - i n RFI  
gener at or  and t r acker  i n RMS.

1. 7. 2   Finances

1. 7. 2. 1   Pay Act i v i t y Dat a

I ncl ude wi t hi n t he RMS dat abase a l i s t  of  pay act i v i t i es t hat  t he 
Cont r act or  devel ops i n conj unct i on wi t h t he const r uct i on schedul e.   The 
sum of  pay act i v i t i es equal s t he t ot al  cont r act  amount ,  i ncl udi ng 
modi f i cat i ons.   Each pay act i v i t y must  be assi gned t o a Cont r act  Li ne I t em 
Number  ( CLI N) .   The sum of  t he act i v i t i es equal s t he amount  of  each CLI N.  
The sum of  al l  CLI Ns equal s t he cont r act  amount .

1. 7. 2. 2   Payment  Request s

Pr epar e al l  pr ogr ess payment  r equest s usi ng RMS.   Compl et e t he payment  
r equest  wor ksheet ,  pr ompt  payment  cer t i f i cat i on,  and payment  i nvoi ce i n 
RMS.   Updat e t he wor k compl et ed under  t he cont r act ,  measur ed as per cent  or  
as speci f i c  quant i t i es,  at  l east  mont hl y.   Af t er  t he updat e,  gener at e a 
payment  r equest  r epor t  usi ng RMS.   Submi t  t he payment  r equest ,  pr ompt  
payment  cer t i f i cat i on,  and payment  i nvoi ce wi t h suppor t i ng dat a usi ng RMS 
CM.   I f  per mi t t ed by t he Cont r act i ng Of f i cer ,  emai l  or  a opt i cal  di sc may 
be used.   A s i gned paper  copy of  t he appr oved payment  r equest  i s al so 
r equi r ed and wi l l  gover n i n t he event  of  di scr epancy wi t h t he el ect r oni c 
version.

1. 7. 3   Qual i t y Cont r ol  ( QC)

RMS pr ovi des a means t o t r ack i mpl ement at i on of  t he 3- phase QC Cont r ol  
Syst em,  pr epar e dai l y r epor t s,  i dent i f y and t r ack def i c i enci es,  document  
pr ogr ess of  wor k,  and suppor t  ot her  Cont r act or  QC r equi r ement s.   Mai nt ai n 
t hi s dat a on a dai l y basi s.   Ent er ed dat a wi l l  aut omat i cal l y out put  t o t he 
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RMS gener at ed dai l y r epor t .   Pr ovi de t he Gover nment  a Cont r act or  Qual i t y 
Cont r ol  ( CQC)  Pl an wi t hi n t he t i me r equi r ed i n Sect i on 01 45 04 CONTRACTOR 
QUALI TY CONTROL.   Wi t hi n seven cal endar  days of  Gover nment  accept ance,  
submi t  a RMS updat e r ef l ect i ng t he i nf or mat i on cont ai ned i n t he accept ed 
CQC Pl an:   schedul e,  pay act i v i t i es,  f eat ur es of  wor k,  submi t t al  r egi st er ,  
QC r equi r ement s,  and equi pment  l i s t .

1. 7. 3. 1   Dai l y Cont r act or  Qual i t y Cont r ol  ( CQC)  Repor t s.

RMS i ncl udes t he means t o pr oduce t he Dai l y CQC Repor t .   The Cont r act or  
can use ot her  f or mat s t o r ecor d basi c Qual i t y Cont r ol ( QC)  dat a.   However ,  
t he Dai l y CQC Repor t  gener at ed by RMS must  be t he Cont r act or ' s of f i c i al  
r epor t .   Summar i ze dat a f r om any suppl ement al  r epor t s by t he Cont r act or  
and consol i dat e ont o t he RMS- gener at ed Dai l y CQC Repor t .   Submi t  dai l y CQC 
Repor t s as r equi r ed by Sect i on 01 45 04 CONTRACTOR QUALI TY CONTROL.   
El ect r oni cal l y submi t  r epor t s t o t he Gover nment  wi t hi n 24 hour s af t er  t he 
dat e cover ed by t he r epor t .   Al so pr ovi de t he Gover nment  a s i gned,  pr i nt ed 
copy of  t he dai l y CQC r epor t .

1. 7. 3. 2   Def i c i ency Tr acki ng.

Use RMS t o t r ack def i c i enci es.   Def i c i enci es i dent i f i ed by t he Cont r act or  
wi l l  be numer i cal l y t r acked usi ng i t s Qual i t y Cont r ol  ( QC)  punch l i s t  
i t ems.   Mai nt ai n a cur r ent  l og of  i t s  QC punch l i s t  i t ems i n t he RMS 
dat abase.   The Gover nment  wi l l  l og t he def i c i enci es i t  has i dent i f i ed 
usi ng i t s Qual i t y Assur ance ( QA)  punch l i s t  i t ems.   The Gover nment ' s QA 
punch l i s t  i t ems wi l l  be i ncl uded i n i t s expor t  f i l e t o t he Cont r act or .   
Regul ar l y updat e t he cor r ect i on st at us of  bot h QC and QA punch l i s t  i t ems.

1. 7. 3. 3   QC Requi r ement s

Devel op and mai nt ai n a compl et e l i s t  of  QC t est i ng and r equi r ed st r uct ur al  
and l i f e saf et y speci al  i nspect i ons r equi r ed by t he I nt er nat i onal  Code 
Counci l  ( I CC) ,  t r ansf er r ed and i nst al l ed pr oper t y,  and user  t r ai ni ng 
r equi r ement s i n RMS.   Updat e dat a on t hese QC r equi r ement s as wor k 
pr ogr esses,  and pr ompt l y pr ovi de t he i nf or mat i on t o t he Gover nment  v i a RMS.

1. 7. 3. 4   Thr ee- Phase Cont r ol  Meet i ngs

Mai nt ai n schedul ed and act ual  dat es and t i mes of  pr epar at or y and i ni t i al  
cont r ol  meet i ngs i n RMS.

1. 7. 3. 5   Labor  and Equi pment  Hour s

Log l abor  and equi pment  exposur e hour s on a dai l y basi s.   The l abor  and 
equi pment  exposur e dat a wi l l  be r ol l ed up i nt o a mont hl y exposur e r epor t .

1. 7. 3. 6   Acci dent / Saf et y Repor t i ng

The Gover nment  wi l l  i ssue saf et y comment s,  di r ect i ons,  or  gui dance 
whenever  saf et y def i c i enci es ar e obser ved.   The Gover nment ' s saf et y 
comment s wi l l  be pr ovi ded vi a RMS CM.   Regul ar l y updat e t he cor r ect i on 
st at us of  t he saf et y comment s.   I n addi t i on,  ut i l i ze RMS t o advi se t he 
Gover nment  of  any acci dent s occur r i ng on t he j obsi t e.   A br i ef  
suppl ement al  ent r y of  an acci dent  i s not  t o be consi der ed as a subst i t ut e 
f or  compl et i on of  mandat or y r epor t s,  e. g. ,  ENG For m 3394 and OSHA For m 300.
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1. 7. 3. 7   Feat ur es of  Wor k

I ncl ude a compl et e l i s t  of  t he f eat ur es of  wor k i n t he RMS dat abase.   A 
f eat ur e of  wor k i s associ at ed wi t h mul t i pl e pay act i v i t i es.   However ,  each 
pay act i v i t y ( see subpar agr aph " Pay Act i v i t y Dat a"  of  par agr aph 
" Fi nances" )  wi l l  onl y be l i nked t o a s i ngl e f eat ur e of  wor k.

1. 7. 3. 8   Hazar d Anal ysi s

Use RMS CM t o devel op a hazar d anal ysi s f or  each f eat ur e of  wor k i ncl uded 
i n t he CQC Pl an.   The Act i v i t y Hazar d Anal ysi s wi l l  i ncl ude i nf or mat i on 
r equi r ed by EM 385- 1- 1,  par agr aph 01. A. 13.

1. 7. 4   Submi t t al  Management

For  Desi gn- Bi d- Bui l d cont r act s,  t he Gover nment  wi l l  pr ovi de t he i ni t i al  
submi t t al  r egi st er  i n el ect r oni c f or mat .   For  Desi gn- Bui l d cont r act s,  t he 
Desi gner  of  Recor d ( DOR)  i s r esponsi bl e f or  devel opi ng t he submi t t al  
r egi st er  i n el ect r oni c f or mat .   Ther eaf t er ,  mai nt ai n a compl et e l i s t  of  
submi t t al s,  i ncl udi ng compl et i on of  dat a col umns.   Dat es when submi t t al s 
ar e r ecei ved and r et ur ned by t he Gover nment  wi l l  be i ncl uded.   Use RMS CM 
t o t r ack and t r ansmi t  submi t t al s.   ENG For m 4025,  submi t t al  t r ansmi t t al  
f or m,  and t he submi t t al  r egi st er  updat e i s pr oduced usi ng RMS.   RMS wi l l  
be used t o updat e,  st or e and exchange submi t t al  r egi st er s and 
t r ansmi t t al s.   I n addi t i on t o r equi r ement s st at ed i n speci f i cat i on 01 33 
00,  act ual  submi t t al s ar e t o be st or ed i n RMS CM,  wi t h har d copi es al so 
pr ovi ded.  Except i on wi l l  be wher e t he Cont r act i ng Of f i cer  speci f i es onl y 
har d copi es r equi r ed,  wher e s i ze of  document  cannot  be saved i n RMS CM,  
and wher e sampl es,  spar e par t s,  col or  boar ds,  and f ul l  s i ze dr awi ngs ar e 
t o be pr ovi ded.

1. 7. 5   Schedule

Devel op a const r uct i on schedul e consi st i ng of  pay act i v i t i es,  i n 
accor dance wi t h Sect i on 01 32 01 PROJECT SCHEDULE.   I nput  and mai nt ai n i n 
t he RMS dat abase t he schedul e ei t her  manual l y or  by usi ng t he St andar d 
Dat a Exchange For mat  ( SDEF)  ( see Sect i on 01 32 01 PROJECT SCHEDULE) .   
I ncl ude wi t h each pay r equest  t he updat ed schedul e.   Pr ovi de el ect r oni c 
copi es of  t r ansmi t t al s.

1. 7. 6   I mpor t / Expor t  of  Dat a

RMS i ncl udes t he abi l i t y  t o i mpor t  schedul e dat a usi ng SDEF.

1. 8   IMPLEMENTATION

Use of  RMS CM as descr i bed i n t he pr ecedi ng par agr aphs i s mandat or y.   
Ensur e t hat  suf f i c i ent  r esour ces ar e avai l abl e t o mai nt ai n cont r act  dat a 
wi t hi n t he RMS CM syst em.   RMS CM i s an i nt egr al  par t  of  t he Cont r act or ' s 
management  of  qual i t y cont r ol .

1. 9   MONTHLY COORDI NATI ON MEETI NG

Updat e t he RMS CM dat abase each wor kday.   At  l east  mont hl y,  gener at e and 
submi t  a schedul e updat e.   At  l east  one week pr i or  t o submi t t al ,  meet  wi t h 
t he Gover nment  r epr esent at i ve t o r evi ew t he pl anned pr ogr ess payment  dat a 
submi ssi on f or  er r or s and omi ssi ons.  

Make r equi r ed cor r ect i ons pr i or  t o Gover nment  accept ance of  t he expor t  
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f i l e and pr ogr ess payment  r equest .   Payment  r equest s accompani ed by 
i ncompl et e or  i ncor r ect  dat a submi t t al s wi l l  not  be accept ed.   The 
Gover nment  wi l l  not  pr ocess pr ogr ess payment s unt i l  al l  r equi r ed 
cor r ect i ons ar e pr ocessed.

1. 10   NOTI FI CATI ON OF NONCOMPLI ANCE

The Cont r act i ng Of f i cer  wi l l  not i f y t he Cont r act or  of  any det ect ed 
noncompl i ance wi t h t he r equi r ement s of  t hi s speci f i cat i on.   Take i mmedi at e 
cor r ect i ve act i on af t er  r ecei pt  of  such not i ce.   Such not i ce,  when 
del i ver ed t o t he Cont r act or  at  t he wor k s i t e,  wi l l  be deemed suf f i c i ent  
f or  t he pur pose of  not i f i cat i on.

PART 2   PRODUCTS

Not  Used

PART 3   EXECUTI ON

Not  Used

        - -  End of  Sect i on - -
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SECTI ON 01 45 04

CONTRACTOR QUALI TY CONTROL

PART 1   GENERAL

1. 1   RESI DENT MANAGEMENT SYSTEM ( RMS)

Cont r act or  shal l  use t he most  cur r ent l y appr oved ver si on of  
Gover nment - f ur ni shed " RMS Cont r act or  Mode"  sof t war e as i ndi cat ed i n 
Section 01 45 00 RESI DENT MANAGEMENT SYSTEM CONTRACTOR MODE ( RMS CM) .

1. 1. 1   Hel p Suppor t

Cont r act or  shoul d cont act  f ol l owi ng hel p phone number s f or  assi st ance.

St ep 1 -  Cal l  your  Ar ea Of f i ce RMS Admi ni st r at or :
  
Ar ea Of f i ce RMS Admi ni st r at or s:

                           Nor t h Fl or i da -  904- 232- 3818
                           Sout h Fl or i da -   561- 308- 2116
                           San Juan -   787- 729- 6901/ 787- 729- 6833

St ep 2 -  Submi t  a t i cket  v i a t he RMS suppor t  websi t e.   Ti cket s can be 
submi t t ed at  ht t p: / / r mssuppor t . hel pser ve. com/ Ti cket s/ Submi t .

1. 2   DEFINITIONS

1. 2. 1   Cont r act or ' s Repr esent at i ve ( Si t e Super i nt endent  or  Pr oj ect  Manager )

Hi ghest  l evel  manager  l ocat ed onsi t e and r esponsi bl e f or  s i t e const r uct i on 
and r el at ed act i v i t i es,  i ncl udi ng qual i t y,  saf et y,  envi r onment al  
pr ot ect i on and pr oduct i on.

1. 2. 2   Def i nabl e Feat ur es of  Wor k

Const r uct i on t ask separ at e and di st i nct  f r om ot her  t asks and havi ng 
separ at e cont r ol  r equi r ement s.   A def i nabl e f eat ur e of  wor k may be 
i dent i f i ed by di f f er ent  t r ades or  di sci pl i nes,  or  i t  may be wor k by t he 
same t r ade i n a di f f er ent  envi r onment .   An exampl e f or  Concr et e woul d be:   
f or mwor k,  pl acement ,  f i ni sh,  cur i ng.

1. 2. 3   Qual i t y Cont r ol  Syst em Manager

A per son assi gned dut i es t o manage Cont r act or ' s Qual i t y Cont r ol  ( CQC)  
syst em.   CQC Syst em Manager  shal l  have wr i t t en del egat ed aut hor i t y 
suf f i c i ent  t o st op non- conf or mi ng wor k.

1. 2. 4   Qual i t y Cont r ol  St af f

Per sons assi gned CQC f unct i ons and per f or mi ng qual i t y cont r ol  act i v i t i es.   
CQC St af f  member s may be empl oyees of  Cont r act or ,  subcont r act or s,  t est i ng 
l abor at or i es,  pr oduct  r epr esent at i ves;  however ,  CQC St af f  ar e wor ki ng 
under  di r ect i on of  CQC Syst em Manger .
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1. 2. 5   Saf et y Of f i cer

Per son assi gned r esponsi bi l i t y  f or  s i t e saf et y management .   The Saf et y 
Of f i cer  shal l  have no ot her  dut i es.   See Sect i on 01 35 26 GOVERNMENTAL 
SAFETY REQUI REMENTS.

1. 2. 6   Qual i f i ed Schedul er

Per son assi gned r esponsi bi l i t y  f or  t he pr epar at i on of  t he schedul e,  al l  
r equi r ed schedul e updat es,  and pr epar at i on of  al l  r equi r ed schedul e 
reports.

1. 3   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by basi c 
desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C1077 ( 2017)  St andar d Pr act i ce f or  Agenci es 
Test i ng Concr et e and Concr et e Aggr egat es 
f or  Use i n Const r uct i on and Cr i t er i a f or  
Test i ng Agency Eval uat i on

ASTM D3666 ( 2016)  St andar d Speci f i cat i on f or  Mi ni mum 
Requi r ement s f or  Agenci es Test i ng and 
I nspect i ng Road and Pavi ng Mat er i al s

ASTM D3740 ( 2012a)  Mi ni mum Requi r ement s f or  Agenci es 
Engaged i n t he Test i ng and/ or  I nspect i on 
of  Soi l  and Rock as Used i n Engi neer i ng 
Desi gn and Const r uct i on

ASTM E329 ( 2014a)  St andar d Speci f i cat i on f or  
Agenci es Engaged i n t he Test i ng and/ or  
I nspect i on of  Mat er i al s Used i n 
Construction

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ER 1110- 1- 261 ( 1999)  Qual i t y Assur ance of  Labor at or y 
Test i ng Pr ocedur es

ER 1180- 1- 6 ( 1995)  Const r uct i on Qual i t y Management

Cor ps of  Engi neer s publ i cat i ons I nt er net  l ocat i on s i t e i s:
http://www.publications.usace.army.mil/.

1. 4   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t t al s shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   
Submi t  t he f ol l owi ng pr econst r uct i on submi t t al  i t ems no l at er  t han 30 
cal endar  days af t er  Not i ce t o Pr oceed:
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SD- 01 Pr econst r uct i on Submi t t al s

Cont r act or  Qual i t y Cont r ol  ( CQC)  Pl an; G,  RO

  Cont r act or ' s pl an descr i bi ng pr oposed Qual i t y Cont r ol  Syst em 
i ncl udi ng or gani zat i on and pr ocedur es t o pl an and execut e qual i t y 
cont r ol  act i v i t i es.

I ni t i al  Wor k Schedul e; G,  RO

  Cont r act or ' s wor k schedul e ( shi f t s,  days,  hour s)  shal l  be 
submi t t ed t o t he Cont r act i ng Of f i cer  f or  appr oval .   The 
Cont r act i ng Of f i cer  shal l  be not i f i ed 48 hour s pr i or  t o any 
t empor ar y changes i n t hi s schedul e.   Per manent  changes t o I ni t i al  
Wor k Schedul e shal l  be r esubmi t t ed.

SD- 07 Cer t i f i cat es

Labor at or y Qual i f i cat i ons; G,  RO

  Submi t  l abor at or y qual i f i cat i ons as speci f i ed i n subpar agr aph 
" Test i ng Labor at or i es"  bel ow.

Let t er  of  Aut hor i t y

  Let t er  t o CQC Syst em Manager  s i gned by an aut hor i zed Cont r act or  
of f i c i al  whi ch descr i bes r esponsi bi l i t i es and del egat es suf f i c i ent  
aut hor i t i es t o per f or m f unct i ons of  t he CQC Syst em Manager ,  
i ncl udi ng aut hor i t y t o st op wor k not  i n compl i ance wi t h cont r act .

PART 2   PRODUCTS   ( NOT APPLI CABLE)

PART 3   EXECUTI ON

3. 1   GENERAL

Cont r act or  i s r esponsi bl e t o pl an and execut e qual i t y cont r ol  i n 
accor dance wi t h ER 1180- 1- 6.   Est abl i sh and mai nt ai n an ef f ect i ve qual i t y 
cont r ol  syst em i n compl i ance wi t h t he Cl ause I NSPECTI ON OF CONSTRUCTI ON of  
Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.   Qual i t y cont r ol  syst em 
consi st s of  pl ans,  pr ocedur es,  and or gani zat i on necessar y t o pr oduce a 
qual i t y end pr oduct  t hat  compl i es wi t h cont r act .   Qual i t y cont r ol  syst em 
shal l  cover  al l  const r uct i on oper at i ons,  bot h onsi t e and of f s i t e 
act i v i t i es,  and be keyed t o def i nabl e f eat ur es of  wor k,  const r uct i on 
sequence and schedul e.   Pr oj ect  Manager / Super i nt endent  i s r esponsi bl e f or  
qual i t y of  wor k and i s subj ect  t o r emoval  by Cont r act i ng Of f i cer  f or  
non- compl i ance wi t h cont r act  qual i t y r equi r ement s.   Pr oj ect  
Manager / Super i nt endent  shal l  be onsi t e at  al l  t i mes,  except  as ot her wi se 
appr oved by t he Cont r act i ng Of f i cer .

3. 2   CONTRACTOR QUALI TY CONTROL ( CQC)  PLAN

Upon r ecei v i ng Not i ce of  Awar d,  pr epar e a CQC Pl an speci f i c  t o pr oj ect  
or gani zat i on,  s i t e,  and f eat ur es of  wor k.   Descr i be pr oposed pr ocedur es t o 
i mpl ement  r equi r ement s of  Cl ause I NSPECTI ON OF CONSTRUCTI ON of  Sect i on 
00700 CONTRACT CLAUSES i n Vol ume 1.   Af t er  a Pr econst r uct i on Conf er ence,  
Cont r act i ng Of f i cer  wi l l  schedul e a Coor di nat i on Meet i ng ( see par agr aph 
COORDI NATI ON MEETI NG bel ow) .   Cont r act or ' s CQC Pl an wi l l  be di scussed i n 
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det ai l  by onsi t e per sonnel  f r om Cont r act or  and Cont r act i ng Of f i cer .   
Cont r act i ng Of f i cer  may accept  an " i nt er i m CQC Pl an"  under  a " condi t i onal  
accept ance"  f or  f i r st  30 days of  oper at i on when CQC Pl an f i r st  appl i cabl e 
def i nabl e f eat ur es of  wor k ar e accept abl e.   Cont r act or  shal l  f ur ni sh,  not  
l at er  t han 30 cal endar  days af t er  commencement  of  wor k,  an accept abl e 
over al l  CQC Pl an.

3. 2. 1   General

No l at er  t han 30 cal endar  days af t er  Not i ce t o pr oceed,  submi t  a wr i t t en 
CQC Pl an f or  r evi ew and accept ance by Cont r act i ng Of f i cer .   CQC Pl an 
submi t t al  wi l l  be r evi ewed by Cont r act i ng Of f i cer  and di scussed i n det ai l  
at  t he Coor di nat i on Meet i ng.   See par agr aph COORDI NATI ON MEETI NG bel ow.   
Ful l y descr i be pr oposed pr ocedur es t o i mpl ement  r equi r ement s of  Cl ause 
I NSPECTI ON OF CONSTRUCTI ON of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.   
CQC Pl an shal l  i dent i f y per sonnel ,  pr ocedur es,  cont r ol ,  i nst r uct i ons,  
t est s,  r ecor ds,  and f or ms t o be used.   Cont r act i ng Of f i cer  may accept  an 
" i nt er i m CQC Pl an"  under  a " condi t i onal  accept ance"  f or  f i r st  30 cal endar  
days of  oper at i on when const r uct i on qual i t y cont r ol  pl anni ng f or  f i r st  
def i nabl e f eat ur es of  wor k ar e accept abl e.   Cont r act or  shal l  f ur ni sh,  not  
l at er  t han 30 cal endar  days af t er  commencement  of  wor k,  an accept abl e 
over al l  CQC Pl an.

3. 2. 1. 1   CQC Pl an Resubmi t t al

No const r uct i on wi l l  be al l owed t o st ar t  unt i l  an " i nt er i m CQC Pl an"  i s 
" condi t i onal l y accept ed" .   When an " i nt er i m CQC Pl an"  i s " condi t i onal l y 
accept ed" ,  r evi se and r esubmi t  over al l  pr oj ect  CQC Pl an f or  Cont r act i ng 
Of f i cer ' s accept ance.   When Cont r act or  i s wor ki ng under  an " i nt er i m CQC 
Pl an" ,  unt i l  Cont r act or  submi t s an accept abl e f i nal  CQC Pl an,  Cont r act i ng 
Of f i cer  wi l l  r et ai n f unds f r om pr ogr ess payment s i n accor dance wi t h Cl ause 
PAYMENTS UNDER FI XED- PRI CE CONSTRUCTI ON CONTRACTS of  Sect i on 00700 
CONTRACT CLAUSES i n Vol ume 1.   When no accept abl e CQC Pl an i s r esubmi t t ed 
wi t hi n a r easonabl e t i me,  as det er mi ned by Cont r act i ng Of f i cer ,  
Cont r act i ng Of f i cer  may or der  Cont r act or  t o st op wor k unt i l  such t i me as a 
CQC Pl an i s accept ed.   Such a di r ect ed st op wor k or der  shal l  not  be 
consi der ed a suspensi on of  wor k under  Cl ause SUSPENSI ON OF WORK of  Sect i on 
00700 CONTRACT CLAUSES i n Vol ume 1.   No pay or  const r uct i on per i od 
adj ust ment s wi l l  be al l owed as a r esul t  of  a di r ect ed st op wor k or der  
based on Cont r act or  i nabi l i t y  t o pl an qual i t y cont r ol  i n a manner  
accept abl e t o Cont r act i ng Of f i cer .

3. 2. 1. 2   Failure

Fai l ur e t o compl y wi t h above r equi r ement s wi t hi n t i me pr escr i bed wi l l  be 
consi der ed a condi t i on endanger i ng cont r act  per f or mance and may be 
consi der ed gr ounds f or  t er mi nat i on of  cont r act  i n accor dance wi t h Cl ause 
DEFAULT ( FI XED- PRI CE CONSTRUCTI ON)  of  Sect i on 00700 CONTRACT CLAUSES i n 
Vol ume 1.

3. 2. 2   Cont ent  of  CQC Pl an

CQC Pl an shal l  cover  al l  const r uct i on oper at i ons,  bot h onsi t e and of f s i t e,  
i ncl udi ng wor k by subcont r act or s,  f abr i cat or s,  suppl i er s,  and pur chasi ng 
agents:

  a.   Descr i be Qual i t y Cont r ol  Or gani zat i on:   I ncl ude an Or gani zat i on 
Char t  wi t h l i nes of  aut hor i t y and r epor t i ng.   CQC St af f  shal l  i ncl ude 
a CQC Syst em Manager  who shal l  per f or m hi s dut i es.   For  CQC mat t er s,  
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CQC Syst em Manager  shal l  di r ect l y r epor t  t o Cont r act or  ot her  t han 
Pr oj ect  Manager / Si t e Super i nt endent .

  b.   Def i nabl e Feat ur es of  Wor k:   Al t hough each sect i on of  
speci f i cat i ons may gener al l y be consi der ed as a def i nabl e f eat ur e of  
wor k,  t her e ar e f r equent l y mor e t han one def i nabl e f eat ur es under  a 
par t i cul ar  sect i on.   A def i nabl e f eat ur e of  wor k l i s t  wi l l  be agr eed 
upon dur i ng t he Coor di nat i on Meet i ng.

  c.   CQC St af f  Qual i f i cat i ons:   Names,  qual i f i cat i ons ( i n r esume 
f or mat ) ,  dut i es,  r esponsi bi l i t i es,  and aut hor i t i es of  each per son 
assi gned a CQC f unct i on.   I f  i ncl uded,  see par agr aph LI MI TATI ONS ON 
SUBSTI TUTI ONS FOR CERTAI N POSI TI ONS AND/ OR SUBCONTRACTORS of  Sect i on 
00800 SPECI AL REQUI REMENTS i n Vol ume 1.

  d.   Let t er  of  Aut hor i t y:   Copy of  Let t er  of  Aut hor i t y t o CQC Syst em 
Manager .   CQC Syst em Manager  shal l  i ssue l et t er s of  di r ect i on t o ot her  
qual i t y cont r ol  st af f  descr i bi ng dut i es,  aut hor i t i es,  and 
responsibilities.

  e.   Submi t t al  Cont r ol :   Pr ocedur es f or  schedul i ng,  r evi ewi ng,  
cer t i f y i ng,  and managi ng submi t t al s,  i ncl udi ng submi t t al  i t ems f r om 
subcont r act or s,  of f s i t e f abr i cat or s,  suppl i er s,  and pur chasi ng 
agent s.   Pr ocedur es shal l  be i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES.

  f .   Test i ng:   Cont r ol ,  ver i f i cat i on,  and accept ance t est i ng 
pr ocedur es.   Pr ovi de a l i s t  of  speci f i c  t est s.   Pr ovi de i nf or mat i on 
i ncl udi ng t est  t ype or  t est i ng st andar d,  speci f i cat i on par agr aph 
r equi r i ng t est ,  f eat ur e of  wor k bei ng t est ed,  t est  f r equency,  and 
i dent i f y who ( i . e. ,  Cont r act or ,  subcont r act or ,  Test i ng Labor at or y)  i s 
r esponsi bl e f or  each t est  ( Labor at or y f aci l i t i es must  be appr oved by 
t he Cont r act i ng Of f i cer ) .

  g.   Thr ee- Phase Cont r ol :   Pr ocedur es t o i mpl ement  t hr ee- phase 
qual i t y cont r ol  syst em.   Pr ocedur es t o pl an and document  pr epar at or y,  
i ni t i al ,  and f ol l ow- up cont r ol  phases.

  h.   Def i c i ency Tr acki ng:   Pr ocedur es f or  t r acki ng const r uct i on 
def i c i enci es f r om i dent i f i cat i on t hr ough accept abl e cor r ect i ve 
act i on.   Est abl i sh pr ocedur es t hat  ver i f y def i c i enci es have been 
cor r ect ed and document  cor r ect i on.

  i .   Repor t s and For ms:   Repor t i ng pr ocedur es,  i ncl udi ng pr oposed 
r epor t i ng f or mat s and sampl e f or ms.

  j .   Tabl e of  Cont ent s:   Pages of  t he QC pl an shal l  be number ed,  
i ncl udi ng appendi ces.   Tabl e of  cont ent s shal l  be pr ovi ded.   Sect i ons 
of  t he pl an and al l  appendi ces shal l  be i ndexed i n t he t abl e of  
contents.

3. 2. 3   Accept ance of  Pl an

" Condi t i onal  accept ance"  of  a Cont r act or ' s " i nt er i m CQC Pl an"  i s r equi r ed 
pr i or  t o st ar t  of  const r uct i on.   Wi t hi n a speci f i ed per i od af t er  
commencement  of  wor k,  Cont r act or ' s over al l  CQC Pl an r equi r es Cont r act i ng 
Of f i cer ' s accept ance or  wor k i s subj ect  t o a st op wor k di r ect i ve.   
Cont r act i ng Of f i cer ' s accept ance i s condi t i onal  and i s cont i ngent  on 
sat i sf act or y per f or mance dur i ng t he const r uct i on.   Cont r act i ng Of f i cer  
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r eser ves t he r i ght  t o r equi r e Cont r act or  t o make changes i n hi s CQC Pl an 
and const r uct i on oper at i ons,  i ncl udi ng r emoval  of  per sonnel ,  i n or der  t o 
obt ai n r equi r ed cont r act  qual i t y.

3. 2. 4   Not i f i cat i on of  Changes

Submi t  t o t he Cont r act i ng Of f i cer  i n wr i t i ng a mi ni mum of  30 cal endar  days 
pr i or  t o CQC Pl an pr ocedur e changes.   Pr oposed changes ar e subj ect  t o 
Cont r act i ng Of f i cer  accept ance.

3. 3   COORDI NATI ON MEETI NG

Ref er  t o Sect i on 01 30 00 ADMI NI STRATI VE PROCEDURES.   Cont r act i ng Of f i cer  
wi l l  schedul e a Coor di nat i on Meet i ng wher e Cont r act or ,  CQC St af f ,  and 
Cont r act i ng Of f i cer  wi l l  devel op a mut ual  under st andi ng of  Cont r act or ' s 
CQC Pl an wi t h Cont r act i ng Of f i cer ' s Qual i t y Assur ance.   CQC Pl an wi l l  be 
di scussed i n det ai l ,  i ncl udi ng f or ms f or  r ecor di ng CQC oper at i ons,  cont r ol  
act i v i t i es,  t est i ng,  admi ni st r at i on of  t he syst em f or  bot h onsi t e and 
of f s i t e wor k.   Cont r act or ' s qual i t y cont r ol  bot h onsi t e and of f s i t e,  
saf et y and envi r onment al  pr ot ect i on and super vi s i on by Qual i t y Cont r ol  
per sonnel  wi l l  be di scussed.   Meet i ng mi nut es wi l l  be pr epar ed by 
Cont r act i ng Of f i cer  and si gned by bot h par t i es.   Mi nut es wi l l  become par t  
of  cont r act  f i l es.   Ther e may be occasi ons when subsequent  conf er ences 
wi l l  be cal l ed by ei t her  par t y t o r econf i r m mut ual  under st andi ngs or  
addr ess def i c i enci es i n CQC syst em or  pr ocedur es r equi r i ng cor r ect i ve 
action.

3. 4   QUALI TY CONTROL ORGANI ZATI ON

3. 4. 1   General

CQC Or gani zat i on shal l  have a CQC Syst em Manager ,  and suf f i c i ent  number  of  
addi t i onal  qual i f i ed per sonnel  t o ensur e cont r act  qual i t y cont r ol  f or  
wor kmanshi p and mat er i al s,  i ncl udi ng saf et y and envi r onment al  pr ot ect i on 
compl i ance.   Desi gnat e a Saf et y Of f i cer  who shal l  ser ve as a member  of  CQC 
St af f .   Per sonnel  i dent i f i ed i n ot her  cont r act  sect i ons as r equi r i ng 
speci al i zed ski l l s  t o assur e wor k i s per f or med pr oper l y shal l  al so be 
i ncl uded as par t  of  CQC Or gani zat i on.   Cont r act or ' s CQC St af f  shal l  be 
pr esent  onsi t e dur i ng wor k and shal l  have aut hor i t y and r esponsi bi l i t y  t o 
ensur e cont r act  compl i ance.   CQC St af f  shal l  be subj ect  t o accept ance by 
Cont r act i ng Of f i cer .   Pr ovi de of f i ce space,  f i l i ng syst ems and ot her  
r esour ces as necessar y t o mai nt ai n an ef f ect i ve and f unct i onal  CQC 
Or gani zat i on.   Compl et e r ecor ds of  l et t er s,  t r ansmi t t ed submi t t al  i t ems,  
shop dr awi ngs,  pr ogr ess schedul es,  changes t o cont r act  dr awi ngs,  t est  
r esul t s,  and ot her  pr oj ect  document at i on shal l  be gi ven pr ompt l y f ur ni shed 
t o CQC Or gani zat i on by Cont r act or .   CQC Or gani zat i on shal l  be r esponsi bl e 
t o mai nt ai n t hese document s and r ecor ds onsi t e,  unl ess ot her wi se appr oved 
by Cont r act i ng Of f i cer .

3. 4. 2   CQC Syst em Manager

Appoi nt  a CQC Syst em Manager ,  an i ndi v i dual  empl oyed by Cont r act or ,  wi t hi n 
onsi t e or gani zat i on who shal l  be r esponsi bl e f or  CQC management .   CQC 
Syst em Manager  shal l  have aut hor i t y t o act  i n al l  CQC mat t er s f or  
Cont r act or .   CQC Syst em Manager  shal l  be an exper i enced const r uct i on 
per son wi t h a mi ni mum of  5 year s i n r el at ed wor k or  a gr aduat e engi neer ,  
gr aduat e ar chi t ect ,  or  gr aduat e of  a col l ege l evel  const r uct i on management  
cour se of  st udy,  wi t h a mi ni mum of  3 year s const r uct i on exper i ence on 
const r uct i on s i mi l ar  t o t hi s cont r act .   I n t he CQC Pl an i dent i f y an 
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al t er nat e f or  CQC Syst em Manager  t o manage CQC dur i ng CQC Syst em Manager ' s 
absences.   Desi gnat ed al t er nat e shal l  be a const r uct i on per son wi t h a 
mi ni mum t hr ee year s exper i ence on si mi l ar  pr oj ect s and shal l  meet  CQM- C 
Tr ai ni ng r equi r ement  bel ow.   CQC Syst em Manager  or  desi gnat ed al t er nat e 
shal l  be onsi t e dur i ng const r uct i on.   CQC Syst em Manager  shal l  be assi gned 
no ot her  dut i es.

3. 4. 3   Qual i f i ed Schedul er

Pr ovi de a Qual i f i ed Schedul er  who wi l l  be r esponsi bl e f or  t he pr epar at i on 
of  t he schedul e and al l  r equi r ed updat i ng and pr epar at i on of  r epor t s.   The 
Qual i f i ed Schedul er  shal l  be par t  of  t he QC st af f .   The r esume of  t he 
Qual i f i ed Schedul er  shal l  be pr ovi ded as par t  of  t he CQC Pl an f or  
Gover nment  r evi ew and accept ance.   The schedul er  shal l  be exper i enced i n 
schedul i ng and have pr evi ousl y devel oped,  cr eat ed,  and mai nt ai ned at  l east  
2 el ect r oni c schedul es f or  pr oj ect s s i mi l ar  i n nat ur e and compl exi t y t o 
t hi s pr oj ect .   The schedul er  shal l  be exper i enced i n t he use of  schedul i ng 
sof t war e t hat  meet s t he r equi r ement s t hi s cont r act  and i s used by t he 
Contractor.

3. 4. 4   CQC Per sonnel

I n addi t i on t o CQC per sonnel  speci f i ed el sewher e i n cont r act ,  Cont r act or  
shal l  pr ovi de as par t  of  CQC Or gani zat i on speci al i zed per sonnel  t o assi st  
CQC Syst em Manager .   CQC St af f  shal l  be under  di r ect i on of  CQC Syst em 
Manager  t o per f or m CQC act i v i t i es.   CQC St af f  must  be of  suf f i c i ent  s i ze 
t o ensur e adequat e CQC cover age of  wor k phases,  wor k shi f t s,  and wor k 
cr ews i nvol ved i n const r uct i on.   Per sonnel  may per f or m ot her  dut i es,  but  
must  be f ul l y qual i f i ed by exper i ence and t echni cal  t r ai ni ng t o per f or m 
t hei r  assi gned CQC r esponsi bi l i t i es.   CQC per sonnel  shal l  be al l owed 
suf f i c i ent  t i me t o car r y out  CQC r esponsi bi l i t i es.   CQC Pl an shal l  
descr i be dut i es and r esponsi bi l i t i es of  CQC St af f  posi t i ons.

3. 4. 5   CQM- C Tr ai ni ng Requi r ement

CQC Syst em Manager  and al t er nat e shal l  have compl et ed U. S.  Ar my Cor ps of  
Engi neer s ( COE)  cour se " Const r uct i on Qual i t y Management  For  Cont r act or s"  
wi t hi n t he pr evi ous 5 year s.   A compl et i on cer t i f i cat e f r om any Cor ps 
Di st r i ct  or  Naval  Faci l i t i es Command i s accept abl e.   I n event  pr oposed CQC 
Syst em Manager  has not  compl et ed " Const r uct i on Qual i t y Management  f or  
Cont r act or s"  ( CQM- C)  t r ai ni ng,  he or  she shal l  compl et e t hi s cour se pr i or  
t o commencement  of  wor k.   The Cont r act or  wi l l  not  be per mi t t ed t o commence 
wor k unt i l  t hese t r ai ni ng r equi r ement s have been sat i sf i ed.   Any del ays 
at t r i but abl e t o t he Cont r act or ' s f ai l ur e t o compl y wi t h t hese pr e- wor k 
r equi r ement s shal l  be at  t he Cont r act or ' s expense and may be cause f or  
r emedi al  act i on by t he Cont r act i ng Of f i cer .   CQM- C i s per i odi cal l y of f er ed 
by Jacksonvi l l e Di st r i ct .   I nf or mat i on r egar di ng cour se can be obt ai ned by 
cont act i ng Chi ef ,  Qual i t y Assur ance Br anch at  904- 232- 1128.

3. 4. 6   Pr of essi onal  Sur veyor  and Mapper  ( PSM)

Cont r act  r equi r es sur vey qual i t y cont r ol  per f or med by PSM r egi st er ed i n 
St at e of  Fl or i da  Thi s per son shal l  di r ect l y super vi se l ayout  and 
post - const r uct i on sur vey.   PSM shal l  st amp f i el d not es,  comput at i ons,  and 
ot her  r ecor ds r el at i ng t o sur veys and l ayout  of  wor k.
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3. 4. 7   Or gani zat i onal  Changes

When CQC St af f  changes ar e needed,  r evi se CQC Or gani zat i on Char t  i n CQC 
Pl an t o r ef l ect  changes and submi t  changes t o Cont r act i ng Of f i cer  f or  
acceptance.

3. 5   SUBMI TTALS AND DELI VERABLES

Submi t t al s shal l  be pr epar ed and t r ansmi t t ed as speci f i ed i n Sect i on 
01 33 00 SUBMI TTAL PROCEDURES.   CQC Or gani zat i on shal l  cer t i f y submi t t al s 
compl y wi t h cont r act  r equi r ement s.   I t ems del i ver ed t o Cont r act i ng Of f i cer  
shal l  be cont r ol l ed,  packaged,  t r anspor t ed and st or ed i n a manner  t o 
pr event  damage or  l oss.   Del i ver abl es i ncl udi ng qual i t y cont r ol  
document at i on,  i nvoi ces,  cor r espondence shal l  be cont r ol l ed t o pr event  
l oss or  del ays.

3. 6   CONTROL

Cont r act or  Qual i t y Cont r ol  i s  t he means by whi ch Cont r act or  ensur es 
const r uct i on,  i ncl udi ng t hat  of  subcont r act or s and suppl i er s,  compl i es 
wi t h cont r act .   Conduct  Pr epar at or y Phase and I ni t i al  Phase meet i ngs f or  
each def i nabl e f eat ur e of  wor k ( Ref er  t o Sect i on 01 30 00 ADMI NI STRATI VE 
PROCEDURES) .   At  l east  t hr ee phases of  cont r ol  shal l  be conduct ed by t he 
CQC Syst em Manager  f or  each def i nabl e f eat ur e of  t he const r uct i on wor k as 
follows:

3. 6. 1   Pr epar at or y Phase

Pr epar at or y Phase shal l  be per f or med pr i or  t o begi nni ng wor k on each 
def i nabl e f eat ur e of  wor k.   Not i f y Cont r act i ng Of f i cer  at  l east  48 hour s 
i n advance of  begi nni ng pr epar at or y cont r ol  phase.   Ensur e pr oposed pl ans,  
act i v i t y hazar d anal yses,  per mi t s and submi t t al s,  ar e appr oved and copi es 
ar e onsi t e.   Conduct  a Pr epar at or y Phase meet i ng headed by CQC Syst em 
Manager  and at t ended by Super i nt endent ,  ot her  CQC per sonnel ,  and f or emen 
r esponsi bl e f or  super vi s i ng wor kmanshi p f or  def i nabl e f eat ur e of  wor k.   
Document  Pr epar at or y Phase act i ons usi ng " Pr epar at or y Phase Checkl i st "  and 
meet i ng mi nut es pr epar ed by CQC Syst em Manager .   At t ach checkl i st  and 
mi nut es t o Cont r act or ' s Qual i t y Cont r ol  ( CQC)  Repor t  ( sampl e CQC f or m i s 
on any of  t he web si t es i ndi cat ed at  t he end of  t hi s Sect i on) .   
Pr epar at or y Phase act i ons i ncl ude:

  a.   Revi ew each par agr aph of  speci f i cat i ons,  r ef er ence codes,  and 
st andar ds.   Revi ew copi es of  r ef er enced codes and st andar ds appl i cabl e 
t o wor k t o be accompl i shed.   Make copi es avai l abl e f or  use by 
Cont r act i ng Of f i cer  per sonnel  and Cont r act or  CQC St af f  at  Pr epar at or y 
Phase meet i ng.   Mai nt ai n copi es avai l abl e unt i l  f i nal  accept ance of  
work.

  b.   Revi ew of  cont r act  dr awi ngs.

  c.   Check t o assur e t hat  al l  mat er i al s and equi pment  have been 
t est ed,  submi t t ed,  and appr oved.

  d.   Revi ew pr ovi s i ons t hat  have been made t o pr ovi de r equi r ed 
cont r ol  i nspect i on and t est i ng.

  e.   Exami ne wor k ar ea t o assur e r equi r ed pr el i mi nar y wor k i s 
compl et e and i n compl i ance wi t h cont r act .
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  f .   I nspect  mat er i al s,  equi pment ,  and sampl e wor k t o assur e t hat  
t hey ar e on hand,  conf or m t o appr oved or  i nf or mat i on onl y submi t t al  
i t ems,  and ar e pr oper l y st or ed.

  g.   Revi ew of  act i v i t y hazar d anal ysi s t o assur e saf et y r equi r ement s 
ar e met .

  h.   Di scuss pr ocedur es f or  cont r ol l i ng qual i t y of  t he wor k i ncl udi ng 
pr event i ng r epet i t i ve def i c i enci es.   Document  const r uct i on t ol er ances 
and wor kmanshi p st andar ds f or  t hat  f eat ur e of  wor k.

  i .   Check t o ensur e t hat  por t i on of  pl an f or  wor k t o be per f or med 
has been accept ed by Cont r act i ng Of f i cer .

  j .   Di scuss i ni t i al  cont r ol  phase.

3. 6. 2   I ni t i al  Phase

Not i f y Cont r act i ng Of f i cer  at  l east  24 hour s i n advance of  begi nni ng t he 
I ni t i al  Phase.   I ni t i al  Phase i s wor kmanshi p or i ent ed and shal l  be 
accompl i shed at  t he begi nni ng of  physi cal  wor k on a def i nabl e f eat ur e of  
wor k.   CQC St af f ,  t est i ng per sonnel ,  f or emen,  wor ker s shal l  at t end an 
" I ni t i al  Phase Meet i ng"  conduct ed by CQC Syst em Manager .   Exact  l ocat i on 
of  I ni t i al  Phase act i ons shal l  be i ndi cat ed f or  f ut ur e r ef er ence and 
compar i son wi t h f ol l ow- up phases.   Document  " I ni t i al  Phase Meet i ng"  usi ng 
an I ni t i al  Phase Checkl i st  and mi nut es pr epar ed by CQC Syst em Manager .   
Sampl e I ni t i al  Phase Checkl i st  i s  on any of  t he web si t es i ndi cat ed at  t he 
end of  t hi s Sect i on.   At t ach checkl i st  and mi nut es t o Cont r act or ' s Qual i t y 
Cont r ol  ( CQC)  Repor t  ( sampl e CQC f or m i s on any of  t he web si t es i ndi cat ed 
at  t he end of  t hi s Sect i on) .   I ni t i al  Phase act i ons i ncl ude:

  a.   Check pr el i mi nar y wor k t o ensur e t hat  i t  compl i es wi t h 
cont r act .   Revi ew mi nut es of  pr epar at or y meet i ng.

  b.   Ver i f y adequacy of  cont r ol s t o ensur e f ul l  cont r act  compl i ance.   
Ver i f y r equi r ed cont r ol  i nspect i on and t est i ng.

  c.   Est abl i sh l evel  of  wor kmanshi p and ver i f y t hat  i t  meet s mi ni mum 
accept abl e cont r act  wor kmanshi p st andar ds.   Compar e wi t h r equi r ed 
sampl e panel s as appr opr i at e.

  d.   Resol ve al l  di f f er ences.

  e.   Check saf et y t o i ncl ude compl i ance wi t h and upgr adi ng of  t he 
saf et y pl an and act i v i t y hazar d anal ysi s.   Revi ew act i v i t y anal ysi s 
wi t h each wor ker .

  f .   I ni t i al  Phase shal l  be r epeat ed f or  new cr ews wor ki ng onsi t e,  
and when cont r act  wor kmanshi p qual i t y st andar ds ar e not  bei ng met .

3. 6. 3   Fol l ow- up Phase

Fol l ow- up Phase consi st s of  dai l y checks per f or med t o assur e qual i t y 
cont r ol  act i v i t i es,  i ncl udi ng t est i ng,  t o pr ovi de cont i nued compl i ance 
wi t h cont r act  r equi r ement s,  unt i l  f eat ur e of  wor k i s compl et e.   Recor d 
i nspect i on and check r esul t s i n CQC document at i on.   Compl et e f ol l ow- up 
checks and i nspect i ons and cor r ect  def i c i enci es pr i or  t o st ar t i ng f eat ur es 
of  wor k whi ch may be af f ect ed by def i c i ent  wor k.   No non- conf or mi ng wor k 
shal l  be conceal ed t o bui l d upon.

SECTI ON 01 45 04  Page 11
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

3. 6. 4   Addi t i onal  Pr epar at or y and I ni t i al  Phases

Addi t i onal  pr epar at or y and i ni t i al  phases shal l  be conduct ed on same 
def i nabl e f eat ur es of  wor k when:   qual i t y of  on- goi ng wor k i s 
unaccept abl e;  t her e ar e changes i n appl i cabl e CQC St af f ,  pr oduct i on 
super vi s i on or  wor k cr ews;  wor k on a def i nabl e f eat ur e i s r esumed af t er  a 
per i od of  i nact i v i t y;  or ,  when ot her  pr obl ems devel op.   Cont r act i ng 
Of f i cer  may di r ect  addi t i onal  phase meet i ngs as needed t o assur e cont r act  
compliance.

3. 7   TESTS

3. 7. 1   Test i ng Pr ocedur e

Per f or m speci f i ed or  r equi r ed t est s t o ver i f y t hat  cont r ol  measur es ar e 
adequat e and pr ovi de an end pr oduct  conf or mi ng t o cont r act .   When 
r equest ed,  Cont r act or  shal l  f ur ni sh Cont r act i ng Of f i cer  dupl i cat e sampl es 
of  t est  speci mens f or  possi bl e t est i ng by Cont r act i ng Of f i cer .   Test i ng 
i ncl udes oper at i on and accept ance t est s when speci f i ed.   The Cont r act or  
shal l  pr ocur e t he ser vi ces of  a Cor ps of  Engi neer s appr oved t est i ng 
l abor at or y or  est abl i sh an appr oved t est i ng l abor at or y at  t he pr oj ect  
s i t e.   The Cont r act or  shal l  per f or m t he f ol l owi ng act i v i t i es and r ecor d 
and pr ovi de t he f ol l owi ng dat a:

  a.   Ver i f y t hat  t est i ng pr ocedur es compl y wi t h cont r act  r equi r ement s.

  b.   Ver i f y t hat  f aci l i t i es and t est i ng equi pment  ar e avai l abl e and 
compl y wi t h t est i ng st andar ds.

  c.   Check t est  i nst r ument  cal i br at i on dat a agai nst  cer t i f i ed 
standards.

  d.   Ver i f y t hat  r ecor di ng f or ms and t est  i dent i f i cat i on cont r ol  
number  syst em,  i ncl udi ng al l  of  t he t est  document at i on r equi r ement s,  
have been pr epar ed.

  e.   For  ever y l abor at or y compact i on t est  t aken t he Cont r act or  shal l  
cr eat e a Cont r ol  Test  Number  ( CT)  i n RMS/ QCS.   At  a mi ni mum t he 
Cont r ol  Test  Number  ( CT)  descr i pt i on f or  each l abor at or y compact i on 
t est  shal l  cont ai n t he f ol l owi ng dat a:

( 1)   Dat e of  t he mat er i al  sampl i ng.
( 2)   Locat i on of  t he mat er i al  sampl i ng ( nor t hi ng,  east i ng,  
elevation).
( 3)   Vi sual  Cl assi f i cat i on/ t ype of  mat er i al  t est ed.
( 4)   Labor at or y Cl assi f i cat i on of  t he mat er i al .
( 5)   Appl i cabl e Test i ng St andar d.
( 6)   Test  Resul t s.
  ( i )   Mat er i al ' s  st andar d maxi mum dr ay densi t y det er mi ned by t he 
test.
  ( i i )   Mat er i al ' s  opt i mum moi st ur e cont ent  det er mi ned by t he t est .

  f .   For  ever y soi l  densi t y t est  t aken t he Cont r act or  shal l  cr eat e a 
Cont r ol  Test  Number  ( CT)  i n RMS/ QCS.   At  a mi ni mum t he Cont r ol  Test  
Number  ( CT)  descr i pt i on f or  each soi l  densi t y t est  shal l  cont ai n t he 
f ol l owi ng dat a:

( 1)   Dat e of  t he t est .
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( 2)   Locat i on of  t he t est  ( nor t hi ng,  east i ng,  el evat i on) .
( 3)   Vi sual  Cl assi f i cat i on/ t ype of  mat er i al  t est ed.
( 4)   Appl i cabl e Test i ng St andar d.
( 5)   Test  Resul t s.
  ( i )   Dr y densi t y det er mi ned by t he t est .
  ( i i )   Moi st ur e cont ent  det er mi ned by t he t es.
  ( i i i )  Per cent  compact i on det er mi ned by t he t est .
( 6)   Pr oct or  i nf or mat i on.
  ( i )   Cont r ol  Test  Number  ( CT)  of  pr oct or  ut i l i zed.
  ( i i )   Mat er i al ' s  opt i mum moi st ur e cont ent .
  ( i i i )   Mat er i al ' s  maxi mum densi t y.
( 7)   Di sposi t i on of  t est  ( Pass or  Fai l ) .

  g.   For  each concr et e t est  t aken t he cont r act or  shal l  cr eat e a 
Cont r ol  Test  Number  ( CT)  i n RMS/ QCS.   At  a mi ni mum t he Cont r ol  Test  
Number  ( CT)  descr i pt i on f or  each concr et e t est  shal l  cont ai n t he 
f ol l owi ng dat a:

( 1)   Dat e of  t he t est .
( 2)   Pl acement  desi gnat i on.
( 3)   St r uct ur e Number / Locat i on of  t he t est  ( nor t hi ng,  east i ng,  
elevation).
( 4)   Appi cabl e Test i ng St andar d.
( 5)   Test  Resul t s r epor t ed i n accor dance wi t h appl i cabl e t est i ng 
standard.
( 6)   Di sposi t i on of  t he t est  ( Pass or  Fai l ) .

  h.   For  ever y soi l  densi t y Cont r ol  Number  ( CT)  pr ovi de t he f ol l owi ng 
dat a r esul t s:  dat e,  l ocat i on ( nor t hi ng,  east i ng,  el evat i on) ,  t ype of  
mat er i al  t est ed ( Bent oni t e,  Fi l t er  Soi l ,  Embankment ) ,  t ype of  t est  
( nucl ear  or  sand- cone) ,  dr y densi t y f ound by t est ,  moi st ur e cont ent  
f ound by t est ,  Pr oct or  r ef er ence Cont r ol  Number - CT number ,  pr oct or  
opt i mum wat er  cont ent ,  pr oct or  maxi mum densi t y,  pass or  f ai l ,  and 
whet her  USACE per f or med cor r espondi ng Qual i t y Assur ance t est .

  i .   For  ever y concr et e pl acement  and associ at ed Cont r ol  Number  ( CT)  
pr ovi de t he f ol l owi ng Dat a Resul t s:  Dat e,  l ocat i on( Monol i t h Number ,  
Lakesi de Headwal l ,  l andsi de headwal l ,  wi ng wal l  - { NE, NW, SE, SW} ,  
mudmat ) ,  St ar t i ng El evat i on,  St oppi ng El evat i on,  Sl ump,  Ai r  Cont ent ,  
t emp,  t ot al  quant i t y of  concr et e pl aced at  t hat  st r uct ur e t hat  day,  
and r unni ng t al l y val ue.   I f  cyl i nder s t aken pr ovi de t abl e wi t h br eak 
dat a,  as r esul t s occur .

3. 7. 2   Test i ng Labor at or i es

The Cont r act or ' s pr oposed t est i ng l abs r equi r e Cont r act i ng Of f i cer  
appr oval .   Submi t  l abor at or y qual i f i cat i ons i ncl udi ng:

  a.   Labor at or y name,  addr ess,  poi nt  of  cont act  and phone number .
  b.   Exper i ence and backgr ound of  t echni cal  per sonnel  i n r esume 
format.
  c.   Pr ovi de most  r ecent  ext er nal  i nspect i on r epor t .

3. 7. 2. 1   Labor at or y Requi r ement s and Val i dat i ons

  a.   Mat er i al s Test i ng Labs:   Pr ovi de mat er i al  t est i ng l abor at or i es 
val i dat ed by Cor ps of  Engi neer s Mat er i al s Test i ng Cent er  i n accor dance 
with ER 1110- 1- 261.   Labs used f or  t est i ng soi l s,  concr et e,  asphal t ,  
and st eel  shal l  meet  cr i t er i a det ai l ed i n ASTM C1077, ASTM D3666, 
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ASTM D3740,  and ASTM E329.   A l i s t  of  cur r ent l y Cor ps val i dat ed 
mat er i al  l abor at or i es i s avai l abl e by accessi ng t he I nt er net  websi t e 
"http://www.erdc.usace.army.mil/Media/Fact-Sheets/Fact-Sheet-Article-View/
Ar t i c l e/ 476661/ mat er i al s- t est i ng- cent er / "  and cl i cki ng t he l i nk 
" Val i dat ed Labor at or i es" .   I f  t he Cont r act or  pr oposes a mat er i al  
t est i ng l ab not  cur r ent l y val i dat ed by Cor ps of  Engi neer s,  Cont r act or  
shal l  pay cost s f or  Cor ps l ab i nspect i on and val i dat i on.   Cost  wi l l  be 
deduct ed f r om cont r act  amount  due Cont r act or .   I nspect i on and 
val i dat i on f or  mat er i al  t est i ng l abs,  r equi r ed onsi t e i nspect i on,  and 
audi t  of  qual i t y cont r ol  r ecor ds cost s $5,500  per  l ab.   Val i dat i on 
pr ocess r equi r es l abs t o descr i be def i c i ency cor r ect i on and r espond 
wi t hi n 30 days af t er  r ecei v i ng i nspect i on r epor t .   Rei nspect i on cost s 
wi l l  be deduct ed f r om cont r act .

  b.   Onsi t e Labor at or y:   Onsi t e l abor at or y shal l  meet  i nspect i on 
val i dat i on r equi r ement s out l i ned above.   Cont r act i ng Of f i cer  r eser ves 
t he r i ght  t o use Cont r act or ' s onsi t e t est i ng l ab and equi pment  t o make 
qual i t y assur ance t est s,  check Cont r act or ' s t est i ng pr ocedur es,  
t echni ques,  and t est  r esul t s at  no addi t i onal  cost  t o t he Cont r act i ng 
Officer.

  c.   Wat er  Qual i t y Labs:   Wat er  t est i ng l abs usual l y onl y r equi r e 
qual i t y cont r ol  r ecor d i nspect i on t o assur e capabi l i t y  t o per f or m 
cont r act  t est s i n accor dance wi t h t est i ng st andar ds l i s t ed i n Appendi x 
A of  ER 1110- 1- 261.   Cont r act i ng Of f i cer  r eser ves r i ght  t o i nspect  
l ab,  equi pment  and per sonnel  qual i f i cat i ons i n pr oposed wat er  qual i t y 
l abs f or  compl i ance wi t h st andar ds speci f i ed i n cont r act  
speci f i cat i ons.   An i nspect i on wi l l  i ncl ude checki ng l ab t echni c i an' s 
t est i ng pr ocedur es and t echni ques.   Cont r act i ng Of f i cer  wi l l  pay f or  
f i r st  i nspect i on;  r ei nspect i on cost s wi l l  be deduct ed f r om cont r act .

3. 7. 3   Sampl es f or  Cont r act i ng Of f i cer  Test i ng

Cost s i nci dent al  t o obt ai ni ng and t r anspor t i ng sampl es and mat er i al s f or  
Cont r act i ng Of f i cer  t est i ng ar e Cont r act or ' s r esponsi bi l i t y .   Sampl es of  
mat er i al s f or  t est  ver i f i cat i on and accept ance t est i ng by Cont r act i ng 
Of f i cer  shal l  be del i ver ed t o l ab desi gnat ed by Cont r act i ng Of f i cer .   
Cont r act or  shal l  coor di nat e obt ai ni ng speci f i c  sampl es and del i ver y 
l ocat i on wi t h Cont r act i ng Of f i cer .   Rout i ne soi l ,  concr et e,  asphal t  
t est i ng i s usual l y done wi t hi n Florida .   Speci al  const r uct i on pr oduct s or  
component s ar e usual l y sent  t o a Cor ps of  Engi neer s l ab l ocat ed i n 
Vi cksbur g,  Mi ssi ssi ppi  or  Champai gn,  I l l i noi s.   Jacksonvi l l e Di st r i ct  
chemi cal  anal ysi s,  r ock pet r ogr aphi c,  met al l ur gy sampl es ar e usual l y sent  
t o At l ant a,  Geor gi a or  Jacksonvi l l e,  Fl or i da f or  t est i ng.

3. 8   COMPLETI ON I NSPECTI ONS

3. 8. 1   Punch- Out  I nspect i on

Near  end of  pr oj ect ,  or  phase of  wor k est abl i shed f or  benef i c i al  
occupancy,  Cont r act or  shal l  conduct  a " Punch- Out  I nspect i on"  j oi nt l y 
i nspect i ng compl et ed wor k wi t h subcont r act or s.   Cont r act or s shal l  devel op 
a " punch l i s t "  of  wor k whi ch does not  conf or m t o cont r act .   Pr ovi de punch 
l i s t  t o Cont r act i ng Of f i cer .   Punch l i s t  shal l  i ncl ude est i mat ed dat e by 
whi ch def i c i enci es wi l l  be cor r ect ed.   Cont r act or  shal l  make a second 
i nspect i on t o ensur e def i c i enci es have been cor r ect ed.   Once t hi s i s 
accompl i shed,  not i f y Cont r act i ng Of f i cer  t hat  wor k i s r eady f or  
Cont r act i ng Of f i cer  Pr e- Fi nal  I nspect i on.
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3. 8. 2   Pr e- Fi nal  I nspect i on

Cont r act i ng Of f i cer  wi l l  j oi nt l y per f or m a " Pr e- Fi nal  I nspect i on"  wi t h 
Cont r act or  t o ver i f y wor k i s compl et e and r eady f or  accept ance or  
occupancy.   New punch l i s t  i t ems may be devel oped as a r esul t  of  Pr e- Fi nal  
I nspect i on.   Cont r act or  shal l  ensur e i t ems on t hi s punch l i s t  have been 
cor r ect ed bef or e not i f y i ng Cont r act i ng Of f i cer  t o schedul e a Fi nal  
I nspect i on wi t h Owner .   I t ems on a Pr e- Fi nal  punch l i s t  shal l  be cor r ect ed 
i n a t i mel y manner .   Compl et e i nspect i ons and cor r ect  any def i c i enci es 
wi t hi n const r uct i on per i od f or  compl et i on of  wor k or  f or  a par t i cul ar  
phase of  wor k when cont r act  has separ at e compl et i on dat es.

3. 8. 3   Fi nal  Accept ance I nspect i on

Cont r act or ,  Pr oj ect  Manager / Super i nt endent ,  CQC Syst em Manager  shal l  
at t end Fi nal  I nspect i on.   Cont r act i ng Of f i cer ,  and addi t i onal  per sons 
i ncl udi ng,  but  not  l i mi t ed t o,  t hose f r om Sponsor ,  User ,  Cust omer ,  or  
Owner ,  and ot her  agenci es may al so at t end.   Fi nal  I nspect i on wi l l  be 
schedul ed by Cont r act i ng Of f i cer  based upon r esul t s of  t he Pr e- Fi nal  
I nspect i on.   Cont r act or  shal l  not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng 
when r eady f or  Fi nal  I nspect i on and pr opose a dat e f or  t he Fi nal  
I nspect i on.   Cont r act or  shal l  i ncl ude a st at ement  i n t he not i f i cat i on 
assur i ng t he Cont r act i ng Of f i cer  t hat  def i c i enci es wi l l  be cor r ect ed and 
wor k wi l l  be accept abl e by t he pr oposed Fi nal  I nspect i on dat e.   The 
Cont r act i ng Of f i cer  wi l l  schedul e a Fi nal  I nspect i on wi t hi n 14 wor ki ng 
days of  Cont r act or ' s not i f i cat i on.   Cont r act or ' s f ai l ur e t o cor r ect  
def i c i enci es and have wor k compl et e f or  Fi nal  I nspect i on wi l l  be cause f or  
Cont r act i ng Of f i cer  t o deduct  f r om Cont r act or  f or  Cont r act i ng Of f i cer ' s 
addi t i onal  r ei nspect i on cost  f r om cont r act  payment  i n accor dance wi t h 
Cl ause I NSPECTI ON OF CONSTRUCTI ON of  Sect i on 00 70 00 CONTRACT CLAUSES.

3. 9   DOCUMENTATION

Cont r act or  shal l  mai nt ai n r ecor ds f or  each const r uct i on day document i ng 
qual i t y cont r ol  act i v i t i es t hat  have been per f or med.   Recor ds shal l  
i ncl ude t est i ng r ecor d,  wor k of  subcont r act or s and suppl i er s.   A CQC 
r epor t  wi t h suppor t i ng at t achment s shal l  be pr epar ed dai l y on an 
accept abl e f or m t hat  i ncl udes t he f ol l owi ng i nf or mat i on:

  a.   Cont r act or / subcont r act or  and t hei r  ar ea of  r esponsi bi l i t y .

  b.   Equi pment  wi t h hour s wor ked,  i dl e,  or  down f or  r epai r .

  c.   Wor k per f or med each day,  gi v i ng l ocat i on,  descr i pt i on,  and by 
whom.   When Net wor k Anal ysi s ( NAS)  i s used,  i dent i f y each phase of  
wor k per f or med each day by NAS act i v i t y number  ( Ref er  t o Sect i on 
01 32 01 PROJECT SCHEDULE) .

  d.   Test i ng and cont r ol  act i v i t i es per f or med wi t h r esul t s and 
r ef er ences t o speci f i cat i ons or  dr awi ngs r equi r ement s.   I dent i f y 
cont r ol  phase ( Pr epar at or y,  I ni t i al ,  Fol l ow- up) .   Li st  def i c i enci es 
not ed,  al ong wi t h cor r ect i ve act i on.

  e.   Quant i t y of  mat er i al s r ecei ved at  t he s i t e wi t h st at ement  as t o 
accept abi l i t y ,  st or age,  and r ef er ence t o speci f i cat i ons or  dr awi ngs 
requirements.

  f .   Submi t t al s and del i ver abl es r evi ewed,  wi t h cont r act  r ef er ence,  
by whom,  and act i on t aken.
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  g.   Of f s i t e sur vei l l ance act i v i t i es,  i ncl udi ng act i ons t aken.

  h.   Job saf et y eval uat i ons st at i ng what  was checked,  r esul t s,  and 
i nst r uct i ons or  cor r ect i ve act i ons.

  i .   I nst r uct i ons gi ven or  r ecei ved and conf l i c t s i n pl ans or  
specifications.

  j .   Cont r act or ' s ver i f i cat i on st at ement .

Descr i be t r ades wor ki ng on t he pr oj ect ;  number  of  per sonnel  wor ki ng;  
weat her  condi t i ons encount er ed;  and del ays encount er ed.   Recor ds shal l  
cover  bot h conf or mi ng and def i c i ent  wor k and shal l  i ncl ude a st at ement  
t hat  equi pment  and mat er i al s i ncor por at ed i nt o wor k and wor kmanshi p compl y 
wi t h cont r act .   The or i gi nal  r ecor ds shal l  be f ur ni shed t o Cont r act i ng 
Of f i cer  dai l y wi t hi n 24 hour s af t er  t he dat e cover ed by r epor t .   A CQC 
dai l y r epor t  i s  r equi r ed f or  each cont r act  day,  i ncl udi ng days on whi ch no 
wor k i s per f or med.   On days when no wor k i s per f or med,  t he dai l y r epor t  
shal l  document  weat her  and not e possi bl e ef f ect s on r est ar t i ng wor k.   Al l  
cont r act  cal endar  days shal l  be account ed f or .   CQC Syst em Manager  or  
Al t er nat e shal l  s i gn and dat e r epor t s.   CQC Syst em Manager ' s dai l y r epor t s 
shal l  i ncl ude copi es of  t est  r epor t s,  meet i ng mi nut es,  saf et y i nspect i ons 
and i ssues,  i nspect or  not es,  copi es of  r epor t s pr epar ed by ot her  qual i t y 
cont r ol  per sonnel ,  mi nut es t o Pr epar at or y Phase meet i ngs hel d,  mi nut es t o 
I ni t i al  Phase meet i ngs hel d,  Fi nal  Fol l ow- up i nspect i on r esul t s,  and any 
ot her  document at i on of  const r uct i on pr ogr ess or  i ssues.   The dai l y r epor t s 
shal l  al so i ncl ude a r ecor d of  t he Fol l ow- up Phase checks per f or med on 
each def i nabl e f eat ur e of  wor k each day,  pr obl ems di scover ed,  and 
cor r ect i ve act i ons t aken.   The Cont r act i ng Of f i cer  may st i pul at e t he 
nar r at i ve t i t l es i n t he QC dai l y r epor t s.

3. 10   NOTI FI CATI ON OF NONCOMPLI ANCE

The Cont r act i ng Of f i cer  wi l l  not i f y t he Cont r act or  of  noncompl i ance wi t h 
cont r act  r equi r ement s.   Take cor r ect i ve act i on i mmedi at el y af t er  r ecei pt  
of  noncompl i ance not i f i cat i on.   Any Cont r act or  per sonnel  not i f i ed at  t he 
wor k s i t e i s suf f i c i ent  f or  t he pur pose of  Cont r act or  not i f i cat i on.   I f  
t he Cont r act or  f ai l s  t o compl y pr ompt l y,  t he Cont r act i ng Of f i cer  may i ssue 
an or der  st oppi ng al l  or  par t  of  wor k unt i l  sat i sf act or y cor r ect i ve act i on 
has been t aken.   Such st op or der s shal l  not  be made a basi s of  a 
Cont r act or ' s c l ai m f or  t i me ext ensi on or  ot her  damages.

3. 11   SAMPLE FORMS

See par agr aph RESI DENT MANAGEMENT SYSTEM ( RMS)  above f or  const r uct i on 
f or ms t o be compl et ed i n t he RMS pr ogr am.   For ms ar e avai l abl e f or  
Cont r act or  use at  t he f ol l owi ng web addr ess:
http://www.publications.usace.army.mil/

        - -  End of  Sect i on - -
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SECTI ON 01 50 02

TEMPORARY CONSTRUCTI ON FACI LI TI ES

PART 1   GENERAL

1. 1   SUMMARY

I n addi t i on t o Const r uct i on Faci l i t i es t hi s Sect i on cover s:

  Tempor ar y Ut i l i t i es
  Const r uct i on Ai ds
  Vehi cul ar  Access and Par ki ng
  Pr oj ect  I dent i f i cat i on

See Sect i on 01 57 20 ENVI RONMENTAL PROTECTI ON f or  r equi r ement s i ncl udi ng 
si l t  cont r ol ,  t r ai l er  pl acement ,  f uel i ng r est r i ct i ons,  dust  cont r ol ,  sol i d 
wast e,  and cl eanup.   Upon compl et i on of  pr oj ect ,  c l ean up and r est or e ar ea 
i n accor dance wi t h Cl ause CLEANI NG UP of  Sect i on 00700 CONTRACT CLAUSES i n 
Vol ume 1.

  a.   Const r uct i on Faci l i t i es i ncl ude,  but  ar e not  l i mi t ed t o,  t he 
following:

    ( 1)   Cont r act or  Of f i ces
    ( 2)   I nf or mat i on Bul l et i n Boar d
    ( 3)   Mat er i al  and Equi pment  St or age Ar ea
    ( 4)   Fuel i ng Ar ea
    ( 5)   Secur ed St or age Ar ea
    ( 6)   Empl oyee Par ki ng Ar ea
    ( 7)   Debr i s Cont ai ner  ( dumpst er )
    ( 8)   Const r uct i on Si gnage t o i ncl ude Pr oj ect  Si gn;  Saf et y 
Si gn;  and,  Const r uct i on War ni ng Si gns

  b.   Tempor ar y Ut i l i t i es i ncl ude,  but  ar e not  l i mi t ed t o,  t he 
following:

    ( 1)   Wat er
    ( 2)   El ect r i c
    ( 3)   Sewage
    ( 4)   Communi cat i ons
         ( i )   Tel ephone
         ( i i )  I nt er net  ( T- 1 l i ne wi t h 1. 5 MBS or  hi gher  speed)
    ( 5)   Li ght i ng

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o ext ent  
r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t ext  by basi c desi gnat i on 
only.

FLORI DA DEPARTMENT OF TRANSPORTATI ON ( FDOT)

FDOT Speci f i cat i ons ( 2015)  St andar d Speci f i cat i ons f or  Road 
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and Br i dge Const r uct i on

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 Saf et y and Heal t h Requi r ement s Manual

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   The 
f ol l owi ng shal l  be submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.   Submi t  t he f ol l owi ng pr econst r uct i on submi t t al  i t ems no l at er  
t han 30 cal endar  days af t er  Not i ce t o Pr oceed:

SD- 01 Pr econst r uct i on Submi t t al s

Mobi l i zat i on/ Demobi l i zat i on Pl an

  Pl an shal l  i ncl ude,  but  not  be l i mi t ed t o,  t he f ol l owi ng:

    a.   Mobi l i zat i on Requi r ement s:

        ( 1)   Met hods,  equi pment  and mat er i al s
        ( 2)   Connect i on of  ut i l i t i es
        ( 3)   Pl acement  of  s i t e f aci l i t i es and t empor ar y cont r ol s
        ( 4)   Const r uct i on of  f aci l i t i es

    b.   Demobi l i zat i on Requi r ement s ( met hods,  equi pment  and 
mat er i al s r equi r ed t o c l ean- up and r est or e s i t e at  pr oj ect  
conclusion):

        ( 1)   Col l ect i on,  r ecycl e and di sposal  of  sol i d wast e
        ( 2)   Cont r act - gener at ed mat er i al
        ( 3)   Ut i l i t y  di sconnect i on
        ( 4)   Removal  of  Cont r act or  f aci l i t i es
        ( 5)   Repai r  and r est or at i on of  s i t e ( i . e. ,  f ences,  r oads,  
or  per manent  f aci l i t i es)

Secur i t y Pl an

  Pr epar e a Secur i t y Pl an f or  Cont r act i ng Of f i cer  descr i bi ng s i t e 
secur i t y as f ol l ows:

    a.   Day and ni ght  secur i t y
    b.   Weekend and hol i day secur i t y
    c.   Gener al  secur i t y dut i es
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SD- 02 Shop Dr awi ngs

Cont r act or ' s Tempor ar y Faci l i t i es

  Gener al  l ayout  sket ch of  t empor ar y s i t e f aci l i t i es shal l  
i ncl ude,  but  not  be l i mi t ed t o,  t he f ol l owi ng:

    a.   Tr ai l er  l ocat i ons
    b.   Par ki ng ar eas
    c.   Mat er i al  st or age
    d.   Equi pment  l ay down ar ea
    e.   Ar eas f or  gr avel
    f .   Fuel  ar eas
    g.   Suppl ement al  or  ot her  st agi ng ar ea
    h.   Tempor ar y wel l ,  wat er  suppl y
    i .   Sept i c f i el d or  hol di ng t anks,  por t - a- l et s
    j .   Cont ami nat ed wat er  handl i ng
    k.   Concr et e c l eani ng ar ea and met hods of  di sposal
    l .   Fences - -  l ocat i on and di mensi ons,  ent r ance and exi t  
poi nt s,  and det ai l s of  i nst al l at i on
    m.   Ut i l i t i es ( pol es,  connect i ons and ser vi ces)
    n.   Expl osi ves st or age

Tempor ar y El ect r i c Dr awi ngs

  El ect r i c i t y suppl y and l i ght i ng -  f r om t r ansf or mer  sour ce sket ch 
l ayout  l ocat i ons,  f i x t ur es,  and mat er i al s,  t o i ncl ude out door  
l i ght i ng as descr i bed i n subpar agr aph " El ect r i c Power "  bel ow.

1. 4   EXI STI NG UTI LI TI ES

The Cont r act or  i s r esponsi bl e f or  i nvest i gat i ng t he avai l abi l i t y  of  
ut i l i t i es at  t he pr oj ect  s i t e.   Cont r act or  shal l  pr ovi de pot abl e wat er ,  
sani t ar y sewer ,  el ect r i c i t y f r om t r ansf or mer ,  communi cat i ons and opt i onal  
ut i l i t i es t he Cont r act or  may r equi r e at  t he pr oj ect  s i t e.   Pr ovi de T- 1 or  
equi val ent  connect i v i t y capabl e i nt er net  ser vi ces wi t h 1. 5 MBS mi ni mum 
speed and wi r el ess capabi l i t i es t o t he Cont r act or ' s Fi el d Of f i ce compl ex.

1. 4. 1   Water

I n addi t i on t o t he above,  t he Cont r act or  shal l  pr ovi de and mai nt ai n at  hi s 
own expense an adequat e suppl y of  wat er  f or  hi s use f or  const r uct i on,  and 
t o i nst al l  and mai nt ai n necessar y suppl y connect i ons and pi pi ng f or  same,  
but  onl y at  such l ocat i ons and i n such manner  as may be appr oved by t he 
Cont r act i ng Of f i cer .   The Cont r act or  shal l  al so pr ovi de and mai nt ai n hi s 
own t empor ar y t oi l et  and washi ng f aci l i t i es.   Toi l et  and washi ng 
f aci l i t i es shal l  be i nst al l ed and mai nt ai ned i n a l ocat i on appr oved by t he 
Cont r act i ng Of f i cer .   Ref er  t o par agr aph AVAI LABI LI TY AND USE OF UTI LI TY 
SERVI CES bel ow.

1. 4. 2   Electricity

I n addi t i on t o t he above,  al l  el ect r i c cur r ent  r equi r ed by t he Cont r act or  
shal l  be f ur ni shed at  hi s own expense.   Al l  t empor ar y l i nes wi l l  be 
f ur ni shed,  i nst al l ed,  connect ed,  and mai nt ai ned by t he Cont r act or  i n a 
wor kmanl i ke manner  sat i sf act or y t o t he Cont r act i ng Of f i cer  and shal l  be 
r emoved by t he Cont r act or  i n l i ke manner  at  hi s expense pr i or  t o 
compl et i on of  t he const r uct i on.   Ref er  t o par agr aph AVAI LABI LI TY AND USE 
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OF UTI LI TY SERVI CES bel ow.

PART 2   PRODUCTS

2. 1   CONSTRUCTI ON PROJECT SI GNS

Ref er  t o par agr aph BULLETI N BOARD,  PROJECT SI GN,  AND PROJECT SAFETY SI GN 
bel ow and t he web si t e i ndi cat ed i n par agr aph CONSTRUCTI ON FORMS AND 
DETAI LS bel ow.

2. 1. 1   Haul  Road Tr af f i c  and Const r uct i on War ni ng Si gns

1/ 2 i nch HDO pl ywood,  or  al umi num sheet ,  conf or mi ng t o FDOT Speci f i cat i ons 
Sect i on 700 Uni f or m Tr af f i c  Manual  St andar d Si gns,  non- st andar d s i gnage 
hi gh vi s i bi l i t y  or ange wi t h bl ack l et t er i ng.   Or ange f abr i c mesh 
accept abl e f or  t empor ar y sur vey cr ew use.

2. 2   STORAGE CONTAI NERS

Wel ded st eel  const r uct i on,  l ocki ng,  shi ppi ng cont ai ner s or  equal .

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

3. 1. 1   I dent i f i cat i on of  Empl oyees

The Cont r act or  shal l  be r esponsi bl e f or  f ur ni shi ng t o each empl oyee,  and 
f or  r equi r i ng each empl oyee engaged on t he wor k t o di spl ay,  i dent i f i cat i on 
as appr oved and di r ect ed by t he Cont r act i ng of f i cer .   Pr escr i bed 
i dent i f i cat i on shal l  i mmedi at el y be del i ver ed t o t he Cont r act i ng Of f i cer  
f or  cancel l at i on upon r el ease of  any empl oyee.   When r equi r ed,  t he 
Cont r act or  shal l  obt ai n and pr ovi de f i nger pr i nt s of  per sons empl oyed on 
t he pr oj ect .   Cont r act or  and subcont r act or  per sonnel  shal l  wear  
i dent i f y i ng mar ki ngs on har d hat s c l ear l y i dent i f y i ng t he company f or  whom 
t he empl oyee wor ks.

3. 1. 2   Empl oyee Par ki ng

  a.   Par k empl oyee' s vehi c l es i n ar eas desi gnat ed by Cont r act or ,  away 
f r om const r uct i on t r af f i c ,  wi t hi n r easonabl e wal k i ng di st ance of  
s i t e.   Mai nt ai n ar ea f r ee of  r ut s,  mud hol es and puddl es.   Pl ace 
gr avel  wher e r equi r ed by det er i or at ed condi t i ons.

  b.   Cont r act or  shoul d pr ot ect  unat t ended equi pment  as i t  may be 
subj ect  t o vandal i sm.

  c.   St or age t r ai l er s and st or age ar ea wi t h Gover nment  mat er i al  
shoul d be l ocki ng t ype wi t h l i ght i ng.

3. 1. 3   Onsi t e I nf or mat i on

Keep copy of  cont r act  dr awi ngs,  speci f i cat i ons,  and ot her  cont r act  
document s at  Cont r act or ' s Of f i ce onsi t e,  avai l abl e f or  use at  al l  t i mes.

3. 1. 4   Jani t or i al  Ser vi ces

  a.   Dai l y - -  Sweep;  empt y wast ebasket s;  ser vi ce t oi l et s
  b.   Weekl y - -  Mop f l oor s;  sani t i ze t oi l et  seat s
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  c.   Mont hl y - -  Wash f l oor s,  wi ndows ( i nsi de and out )
  d.   Cut  gr ass as needed t o keep bel ow 3 i nches hi gh

3. 2   AVAI LABI LI TY AND USE OF UTI LI TY SERVI CES

I nst al l  t empor ar y f aci l i t i es and ut i l i t i es i n accor dance wi t h I EEE C2, 
EM 385- 1- 1, NFPA 70.   Obt ai n necessar y const r uct i on,  bui l di ng,  zoni ng,  or  
soi l  er osi on and sedi ment  cont r ol  appr oval s r equi r ed by l ocal  aut hor i t i es 
and ut i l i t y  compani es.   Equi p t r ai l er ( s)  wi t h wi nd t i e downs i n accor dance 
wi t h l ocal  wi nd and bui l di ng code r equi r ement s.

3. 2. 1   Lighting

El ect r i c l i ght ,  non- gl ar e t ype l umi nar i es t o pr ovi de a mi ni mum 
i l l umi nat i on,  l evel  of  30- f oot  candl es at  desk hei ght  l evel .   Compl y wi t h 
t empor ar y l i ght i ng,  wi r i ng and Gr ound Faul t  Ci r cui t  I nt er r upt er  ( GFCI )  
r equi r ement s f ound i n EM 385- 1- 1.

3. 2. 2   Heat i ng and Cool i ng

Adequat e equi pment  t o mai nt ai n i nt er nal  ambi ent  ai r  t emper at ur e of  75 
degr ees F i n 105 degr ees F and 70 degr ees F i n 30 degr ees F.   Equi p 
t r ai l er ( s)  wi t h smoke al ar ms.   I f  bot t l ed gas i s used t o heat ,  equi p 
t r ai l er ( s)  wi t h car bon monoxi de al ar ms.

3. 2. 3   Water

Non- pot abl e wel l  wat er  may be used t o f l ush t oi l et s,  and f or  di sh and hand 
washi ng.   Pr ovi de bul k pot abl e wat er  i n st or age t anks or  bot t l ed wat er  f or  
drinking.

3. 2. 4   Fi r e Ext i ngui sher

Ref er  t o EM 385- 1- 1.   Non- t oxi c,  dr y chemi cal ,  f i r e ext i ngui sher  meet i ng 
Under wr i t er s Labor at or i es,  I nc. ,  appr oval  f or  Cl ass A,  Cl ass B,  and Cl ass 
C f i r es wi t h a mi ni mum r at i ng of  2A;  10B;  and 10C.

3. 2. 5   Ut i l i t y  Li nes

I nst al l ,  connect  and modi f y t empor ar y l i nes as coor di nat ed wi t h owni ng 
ut i l i t y .   Conf or m r equi r ement s i n accor dance wi t h I EEE C2 and NFPA 70 f or  
Tempor ar y El ect r i c Li nes.   Remove t empor ar y l i ne at  compl et i on of  pr oj ect .

3. 2. 6   El ect r i c Power

Pr ovi de el ect r i cal  ser vi ce and t r ansf or mer s suf f i c i ent  t o oper at e 
heat i ng/ ai r  condi t i oni ng uni t s.   El ect r i cal  power  shal l  be pur chased 
di r ect l y by Cont r act or .

3. 3   BULLETI N BOARD,  PROJECT SI GN,  AND PROJECT SAFETY SI GN

3. 3. 1   Bul l et i n Boar d

I mmedi at el y upon begi nni ng of  wor k,  t he Cont r act or  shal l  pr ovi de a 
weat her pr oof  gl ass- cover ed bul l et i n boar d not  l ess t han 36 by 48 i nches i n 
s i ze f or  di spl ayi ng t he Equal  Empl oyment  Oppor t uni t y post er ,  a copy of  t he 
wage deci s i on cont ai ned i n t he cont r act ,  Wage Rat e I nf or mat i on post er ,  and 
ot her  i nf or mat i on appr oved by t he Cont r act i ng Of f i cer .   The bul l et i n boar d 
shal l  be l ocat ed at  t he pr oj ect  s i t e i n a conspi cuous pl ace easi l y 

SECTI ON 01 50 02  Page 7
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

accessi bl e t o al l  empl oyees,  as appr oved by t he Cont r act i ng Of f i cer .   
Legi bl e copi es of  t he af or ement i oned dat a shal l  be di spl ayed unt i l  wor k i s 
compl et ed.   Upon compl et i on of  wor k t he bul l et i n boar d shal l  be r emoved by 
and r emai n t he pr oper t y of  t he Cont r act or .

3. 3. 2   Pr oj ect  and Saf et y Si gns

The r equi r ement s f or  t he s i gns,  t hei r  cont ent ,  and l ocat i on shal l  be as 
i ndi cat ed on t he web si t e pr ovi ded i n par agr aph CONSTRUCTI ON FORMS AND 
DETAI LS bel ow.   On t he Saf et y Per f or mance Si gn,  r epl ace t he Saf et y Gr een 
Fi r st  Ai d Logo wi t h t he Saf et y Pays Logo i ndi cat ed on t he web si t e 
pr ovi ded i n par agr aph CONSTRUCTI ON FORMS AND DETAI LS bel ow wi t h t he col or  
pat t er n as shown.   The Saf et y Pays Logo shal l  have a bot t om wi dt h of  8 
i nches,  and be pl aced 2 i nches f r om t he t op of  t he s i gn and cent er ed 
bet ween Legend Gr oup 1 and t he r i ght  edge.   The si gns shal l  be er ect ed 
wi t hi n 15 days af t er  r ecei pt  of  t he Not i ce t o Pr oceed.   The dat a r equi r ed 
by t he saf et y s i gn shal l  be cor r ect ed dai l y,  wi t h l i ght  col or ed met al l i c  
or  non- met al l i c  numer al s.   Upon compl et i on of  t he pr oj ect ,  t he s i gns shal l  
be r emoved f r om t he si t e.

3. 4   PROTECTI ON AND MAI NTENANCE OF TRAFFI C

Dur i ng const r uct i on t he Cont r act or  shal l  pr ovi de access and t empor ar y 
r el ocat ed r oads as necessar y t o mai nt ai n t r af f i c .   The Cont r act or  shal l  
mai nt ai n and pr ot ect  t r af f i c  on al l  af f ect ed r oads dur i ng t he const r uct i on 
per i od except  as ot her wi se speci f i cal l y di r ect ed by t he Cont r act i ng 
Of f i cer .   Measur es f or  t he pr ot ect i on and di ver si on of  t r af f i c ,  i ncl udi ng 
t he pr ovi s i on of  wat chmen and f l agmen,  er ect i on of  bar r i cades,  pl aci ng of  
l i ght s ar ound and i n f r ont  of  equi pment  and t he wor k,  and t he er ect i on and 
mai nt enance of  adequat e war ni ng,  danger ,  and di r ect i on s i gns,  shal l  be as 
r equi r ed by t he St at e and l ocal  aut hor i t i es havi ng j ur i sdi ct i on.   The 
t r avel i ng publ i c shal l  be pr ot ect ed f r om damage t o per son and pr oper t y.   
The Cont r act or ' s t r af f i c  on r oads sel ect ed f or  haul i ng mat er i al  t o and 
f r om t he si t e shal l  i nt er f er e as l i t t l e as possi bl e wi t h publ i c t r af f i c .   
The Cont r act or  shal l  i nvest i gat e t he adequacy of  exi st i ng r oads and t he 
al l owabl e l oad l i mi t  on t hese r oads.   The Cont r act or  shal l  be r esponsi bl e 
f or  t he r epai r  of  any damage t o r oads caused by const r uct i on oper at i ons.

3. 4. 1   Barricades

The Cont r act or  shal l  er ect  and mai nt ai n t empor ar y bar r i cades t o l i mi t  
publ i c access t o hazar dous ar eas.   Such bar r i cades shal l  be r equi r ed 
whenever  saf e publ i c access t o paved ar eas such as r oads,  par ki ng ar eas or  
s i dewal ks i s pr event ed by const r uct i on act i v i t i es or  as ot her wi se 
necessar y t o ensur e t he saf et y of  bot h pedest r i an and vehi cul ar  t r af f i c .   
Bar r i cades shal l  be secur el y pl aced,  c l ear l y v i s i bl e wi t h adequat e 
i l l umi nat i on t o pr ovi de suf f i c i ent  v i sual  war ni ng of  t he hazar d dur i ng 
bot h day and ni ght .

3. 5   HAUL AND ACCESS ROADS

The Cont r act or  shal l ,  at  i t s  own expense,  const r uct  access and haul  r oads 
necessar y f or  pr oper  pr osecut i on of  t he wor k under  t hi s cont r act .   Haul  
r oads shal l  be const r uct ed wi t h sui t abl e gr ades and wi dt hs;  shar p cur ves,  
bl i nd cor ner s,  and danger ous cr oss t r af f i c  shal l  be avoi ded.   The 
Cont r act or  shal l  pr ovi de necessar y l i ght i ng,  s i gns,  bar r i cades,  and 
di st i nct i ve mar ki ngs f or  t he saf e movement  of  t r af f i c .   The met hod of  dust  
cont r ol  shal l  be adequat e t o ensur e saf e oper at i on at  al l  t i mes.   
Locat i on,  gr ade,  wi dt h,  and al i gnment  of  const r uct i on and haul i ng r oads 
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shal l  be subj ect  t o appr oval  by t he Cont r act i ng Of f i cer .   Li ght i ng shal l  
be adequat e t o assur e f ul l  and cl ear  v i s i bi l i t y  f or  f ul l  wi dt h of  haul  
r oad and wor k ar eas dur i ng any ni ght  wor k oper at i ons.   Upon compl et i on of  
t he wor k and as di r ect ed by t he Cont r act i ng Of f i cer ,  r emove and di spose of  
por t i ons of  any cont r act or  const r uct ed access and haul  r oads.   The 
Cont r act i ng Of f i cer  wi l l  r equi r e r emoval  of  r oad segment s whi ch,  i n hi s 
det er mi nat i on,  i mpede pr oper  f unct i on or  mai nt enance of  t he per manent  
pr oj ect  f eat ur es;  adver sel y i mpact  l ocal  st or mwat er  dr ai nage;  or  adver sel y 
i mpact  envi r onment al l y sensi t i ve ar eas.   The access and haul  r oad por t i ons 
r emoved shal l  be gr aded t o appr oxi mat el y mat ch t he or i gi nal  gr ound 
contours.

Wher e haul  r oads t r aver se an envi r onment al l y sensi t i ve ar ea or  i f  l ocat ed 
on t he cr est  of  an ear t hen embankment ,  one- way haul  r oads ar e pr ef er r ed.   
Haul  r oads bui l t  and mai nt ai ned f or  t hi s wor k shal l  compl y wi t h t he 
following:

  a.   One- way haul  r oads f or  of f - t he- r oad equi pment ;  e. g. ,  bel l y 
dumps,  scr aper s,  and of f - t he- r oad t r ucks shal l  have a mi ni mum usabl e 
wi dt h of  25 f t .   One- way haul  r oads f or  over - t he- r oad haul age 
equi pment  onl y ( e. g. ,  dump t r ucks,  et c. )  may be r educed t o a usabl e 
wi dt h of  15 f eet .   When t he Cont r act i ng Of f i cer  det er mi nes t hat  i t  i s  
i mpr act i cal  t o obt ai n t he r equi r ed wi dt h f or  one- way haul  r oads ( e. g. ,  
a r oad on t op of  a l evee) ,  a usabl e wi dt h of  not  l ess t han 10 f eet  may 
be appr oved by t he Cont r act i ng Of f i cer ,  pr ovi ded a posi t i ve means of  
t r af f i c  cont r ol  i s  i mpl ement ed.   Such posi t i ve means shal l  be s i gns,  
s i gnal s,  and/ or  s i gnal man and an ef f ect i ve means of  speed cont r ol .

  b.   Two- way haul  r oads f or  of f - t he- r oad haul age equi pment  shal l  have 
a usabl e wi dt h of  60 f eet .   Two- way haul  r oads f or  over - t he- r oad 
haul age equi pment  onl y may be r educed t o a usabl e wi dt h of  30 f eet .

  c.   Ver t i cal  and hor i zont al  cur vat ur e,  and si ght  di st ance shal l  be 
desi gned i n accor dance wi t h AASHTO desi gn cr i t er i a.   When condi t i ons 
make i t  i mpr act i cal  t o obt ai n t he r equi r ed desi gn cr i t er i a,  a posi t i ve 
means of  t r af f i c  cont r ol  shal l  be i mpl ement ed.   Al l  r equi r ement s of   
EM 385- 1- 1 concer ni ng access and haul  r oads shal l  appl y.

  d.   Dust  abat ement  shal l  per mi t  obser vat i on of  obj ect s on t he 
r oadway at  a mi ni mum di st ance of  300 f eet .

  e.   Haul  r oads shal l  have t he edges of  t he usabl e por t i on mar ked 
wi t h post s at  i nt er val s of  50 f eet  on cur ves and 200 f eet  maxi mum 
el sewher e.   Such mar ker s shal l  ext end 6 f eet  above t he r oad sur f ace,  
and f or  ni ght t i me haul age,  be pr ovi ded wi t h r ef l ect or s i n bot h 
directions.

3. 6   MAI NTENANCE OF HAUL AND ACCESS ROADS

The Cont r act or  shal l  be r esponsi bl e f or  pr ovi di ng and mai nt ai ni ng saf e and 
passabl e means of  i ngr ess and egr ess t o t he s i t e and t o al l  pr oj ect  
f eat ur es on t he si t e f or  Cont r act or ,  Gover nment ,  and t hi r d par t y 
ent i t i es.   Requi r ement s her ei n shal l  appl y t o haul  and access r oads t hat  
ar e bot h new and exi st i ng.   Haul  and access r oads shal l  be r epai r ed and 
r e- gr aded as necessar y.   Roadway dr ai nage shal l  be mai nt ai ned,  i ncl udi ng 
mai nt ai ni ng r oadway cr own and pr of i l e and keepi ng dr ai nage di t ches cl ear .   
Pot hol es,  mud hol es,  r ut s,  and/ or  depr essi ons of  6 i nches deep or  mor e 
shal l  be r epai r ed wi t hi n 24 hour s of  di scover y.   Condi t i on of  haul  and 
access r oads shal l  be checked at  l east  weekl y and af t er  any sever e weat her  
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event .   Al l  r equi r ement s of  EM 385- 1- 1 concer ni ng access and haul  r oads 
al so appl y,  see sect i on 04. B.

3. 7   CONTRACTOR' S TEMPORARY FACI LI TI ES

The Cont r act or ' s f i el d of f i ces,  st agi ng ar eas,  st ockpi l e st or age,  and 
t empor ar y bui l di ngs shal l  be pl aced i n ar eas as di r ect ed by t he 
Cont r act i ng Of f i cer  i n accor dance wi t h Sect i on 01 57 20 ENVI RONMENTAL 
PROTECTI ON.   Tempor ar y movement  or  r el ocat i on of  Cont r act or  f aci l i t i es 
shal l  be made when appr oved by t he Cont r act i ng Of f i cer .

3. 7. 1   Cont r act or  Fi el d Of f i ce

Pr ovi de on- si t e f i el d of f i ce of  suf f i c i ent  s i ze and st af f  capabi l i t y  t o 
manage pr oj ect  act i v i t i es.   Pr ovi de communi cat i ons and comput er  
capabi l i t i es t o manage t he wor k,  i ncl udi ng i mpl ement i ng RMS,  f acsi mi l e,  
el ect r oni c mai l ,  r epr oduct i on,  t o t r ack schedul e and cost .   Cont r act or ' s 
f i el d of f i ce shoul d i ncl ude a conf er ence ar ea wi t h t abl e and chai r s t o 
accommodat e a mi ni mum of  8 peopl e.   Pr ovi de handi cap access wi t h a 1 on 12 
r amp and gr avel  par ki ng spot  mar ked wi t h handi cap par ki ng si gn.   Pr ovi de 
mi ni mum T- 1 capabl e i nt er net  ser vi ces ( 1. 5 MBS or  hi gher  speed)  and 
wi r el ess capabi l i t i es t o t he f i el d of f i ce f aci l i t i es/ compound t o 
f aci l i t at e RMS,  Shar epoi nt  ( f i l e t r ansf er )  and vi s i t or  usage.

3. 7. 2   Appear ance of  Tr ai l er ( s)

Tr ai l er ( s) ,  used f or  bot h of f i ce and mat er i al  st or age pur poses,  shal l  be 
c l ean,  neat  ext er i or  appear ance and i n good r epai r .   Tr ai l er ( s)  r equi r i ng 
ext er i or  pai nt i ng or  mai nt enance wi l l  not  be al l owed on si t e unt i l  
det er mi ned sat i sf act or y by Cont r act i ng Of f i cer .

3. 7. 3   St or age Ar ea

Pr ovi de t empor ar y s i x- f oot  hi gh chai n l i nk f ence f or  st or age cont ai ner s,  
t r ai l er s or  sheds cont ai ni ng Gover nment  pr oper t y.   Fence post s may be 
dr i ven.   Gr ound chai n l i nk f ence agai nst  l i ght ni ng.   St or e Cont r act i ng 
Of f i cer ' s pr oper t y,  owned mat er i al s and equi pment  wi t hi n f enced st or age 
ar ea.   St or e smal l  s i ze Gover nment  pr oper t y,  equi pment ,  t ool s,  mat er i al s 
i n l ocked st eel  cont ai ner s.   No Gover nment  pr oper t y and mat er i al s shal l  be 
st ockpi l ed out si de f ence i n pr epar at i on f or  next  day' s wor k.   Par k mobi l e 
equi pment ,  t r act or s,  wheel ed l i f t i ng equi pment ,  cr anes,  t r ucks,  and l i ke 
equi pment ,  wi t hi n f enced ar eas on weekends.

3. 7. 3. 1   Mai nt enance of  St or age Ar ea

Fenci ng shal l  be kept  i n a st at e of  good r epai r  and pr oper  al i gnment .   
Shoul d t he Cont r act or  el ect  t o t r aver se,  wi t h const r uct i on equi pment  or  
ot her  vehi c l es,  gr assed or  unpaved ar eas whi ch ar e not  est abl i shed 
r oadways,  such ar eas shal l  be cover ed wi t h a l ayer  of  gr avel  as necessar y 
t o pr event  r ut t i ng and t he t r acki ng of  mud ont o paved or  est abl i shed 
r oadways;  gr avel  gr adat i on shal l  be at  t he Cont r act or ' s di scr et i on.   Gr ass 
l ocat ed wi t hi n t he boundar i es of  t he const r uct i on s i t e shal l  be mowed f or  
t he dur at i on of  t he pr oj ect .   Gr ass and veget at i on al ong f ences,  
bui l di ngs,  under  t r ai l er s,  and i n ar eas not  accessi bl e t o mower s shal l  be 
edged or  t r i mmed neat l y.

3. 7. 4   Wast e St or age

Pr ovi de dumpst er s or  sui t abl e debr i s cont ai ner s.   Pr event  wi ndbl own t r ash;  
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cover  as needed.   Di spose of  of f s i t e when needed.   Ref er  t o Sect i on 
01 57 20ENVI RONMENTAL PROTECTI ON.

3. 7. 5   Fuel  St or age and Fuel i ng Oper at i ons

Ref er  t o Sect i on 01 57 20 ENVI RONMENTAL PROTECTI ON.   Pr ovi de l i ght  when 
f uel i ng at  ni ght .

3. 8   SECURI TY PLAN

Pr ovi de si t e secur i t y per son at  al l  t i mes when t her e ar e no on- si t e 
act i v i t i es.   Mai nt ai n 24- hour  secur i t y dur i ng weekends and hol i days.   Si t e 
secur i t y shal l  i ncl ude,  but  not  be l i mi t ed,  t o:

  a.   Li mi t  vehi cul ar  access t o aut hor i zed vehi c l es and per sonnel  onl y.

  b.   Li mi t  publ i c access t o t r avel  al ong access r oad onl y.   Access 
r oad shal l  be kept  c l osed at  al l  t i mes except  f or  passage of  
aut hor i zed per sonnel  and vehi c l es.

  c.   Mai nt ai n a l i s t  of  aut hor i zed per sonnel  and subcont r act or s 
avai l abl e at  s i t e of f i ces.

  d.   Mai nt ai n a s i gn- i n l og document i ng v i s i t or s,  del i ver i es,  and 
secur i t y i nci dent s.   I ncl ude dat e,  name,  addr ess,  company,  t i me i n and 
t i me out  f or  each empl oyee and vi s i t or .

  e.   Check f enced ar eas,  equi pment ,  t r ai l er s on a dai l y basi s.   I f  
damage i s obser ved or  vandal i sm i s f ound r epor t  t o Cont r act i ng Of f i cer .

3. 8. 1   Visitors

No vi s i t or s wi l l  be al l owed on si t e wi t hout  knowl edge of  Cont r act or  and 
per mi ssi on of  Cont r act i ng Of f i cer .   Di r ect  v i s i t or s t o r epor t  upon ar r i val  
t o Cont r act or ' s Fi el d Of f i ce f or  s i t e saf et y and acci dent  pr event i on 
br i ef i ng.   Pr ovi de vi s i t or s appr opr i at e pr ot ect i ve equi pment  ( i . e. ,  ear  
pl ugs,  saf et y gl asses,  et c. ) .

3. 9   TEMPORARY PROJECT SAFETY FENCI NG

As soon as pr act i cabl e,  but  not  l at er  t han 15 days af t er  t he dat e 
est abl i shed f or  commencement  of  wor k,  t he Cont r act or  shal l  f ur ni sh and 
er ect  t empor ar y pr oj ect  saf et y f enci ng at  t he wor k s i t e.   The saf et y 
f enci ng shal l  be a hi gh vi s i bi l i t y  or ange col or ed,  hi gh densi t y 
pol yet hyl ene gr i d or  appr oved equal ,  a mi ni mum of  42 i nches hi gh,  
suppor t ed and t i ght l y secur ed t o st eel  post s l ocat ed on maxi mum 10 f oot  
cent er s,  const r uct ed at  t he appr oved l ocat i on.   The saf et y f enci ng shal l  
be mai nt ai ned by t he Cont r act or  dur i ng t he l i f e of  t he cont r act  and,  upon 
compl et i on and accept ance of  t he wor k,  shal l  become t he pr oper t y of  t he 
Cont r act or  and shal l  be r emoved f r om t he wor k s i t e.

3. 10   CONSTRUCTI ON FENCI NG AND DANGER SI GNS

  a.   The Cont r act or  shal l  f ur ni sh,  i nst al l ,  and mai nt ai n bar bed wi r e 
f enci ng al ong t he ent i r e r i ght - of - way l i nes.   The f ence shal l  be 
i nst al l ed pr i or  t o const r uct i on.   The f ence shal l  cont ai n a mi ni mum of  
f our  st r ands of  bar bed wi r e and be at  l east  4 f eet  i n hei ght .   Access 
gat es ( s i ze and quant i t y det er mi ned by t he Cont r act or )  shal l  be 
pr ovi ded t o per mi t  movement  of  machi ner y and equi pment .   The f ence 
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shal l  be gr ounded t o r educe possi bi l i t i es of  el ect r i cal  shock.   The 
f ence shal l  be mai nt ai ned t o r est r ai n t he publ i c unt i l  compl et i on of  
construction.

  b.   The Cont r act or  shal l  f ur ni sh 28 danger  s i gns,  as i ndi cat ed on 
t he sket ch on t he web si t e i ndi cat ed i n par agr aph CONSTRUCTI ON FORMS 
AND DETAI LS bel ow,  and post  t hem on t he f ence at  l ocat i ons di r ect ed by 
t he Cont r act i ng Of f i cer .   The si gns shal l  be of  t he f or mat ,  st y l e,  and 
mi ni mum si ze i ndi cat ed,  shal l  be neat l y and st ur di l y const r uct ed,  and 
shal l  be secur el y er ect ed i n a wor kmanl i ke manner  t o suppor t  t he s i gn 
pr oper l y f or  t he l i f e of  t he cont r act .   

  c.   Upon compl et i on of  const r uct i on and when so di r ect ed by t he 
Cont r act i ng Of f i cer ,  t he f enci ng and si gns shal l  be r emoved by t he 
Cont r act or  dur i ng t he f i nal  c l eanup pr ocess.   The f enci ng and si gns 
shal l  be di sposed of  by t he Cont r act or  i n a manner  sat i sf act or y t o t he 
Cont r act i ng Of f i cer .

3. 11   CLEANUP

Const r uct i on debr i s,  wast e mat er i al s,  packagi ng mat er i al  and t he l i ke 
shal l  be r emoved f r om t he wor k s i t e dai l y.   Any di r t  or  mud whi ch i s 
t r acked ont o paved or  sur f aced r oadways shal l  be c l eaned away.   Mat er i al s 
r esul t i ng f r om demol i t i on act i v i t i es whi ch ar e sal vageabl e shal l  be st or ed 
wi t hi n t he f enced ar ea descr i bed above or  at  t he suppl ement al  st or age 
ar ea.   St or ed mat er i al  not  i n t r ai l er s,  whet her  new or  sal vaged,  shal l  be 
neat l y st acked when st or ed.   Ref er  t o Sect i on 01 57 20 ENVI RONMENTAL 
PROTECTI ON f or  sol i d wast e and post  const r uct i on c l eanup.

3. 12   RESTORATI ON OF STORAGE AREA

Upon compl et i on of  t he pr oj ect  and af t er  r emoval  of  t r ai l er s,  mat er i al s,  
and equi pment  f r om wi t hi n t he f enced ar ea,  t he f ence shal l  be r emoved and 
wi l l  become t he pr oper t y of  t he Cont r act or .   Ar eas used by t he Cont r act or  
f or  t he st or age of  equi pment  or  mat er i al ,  or  ot her  use,  shal l  be r est or ed 
t o t he or i gi nal  or  bet t er  condi t i on.   Gr avel  used t o t r aver se gr assed 
ar eas shal l  be r emoved and t he ar ea r est or ed t o i t s or i gi nal  condi t i on,  
i ncl udi ng t op soi l  and seedi ng as necessar y.

3. 13   CONSTRUCTI ON FORMS AND DETAI LS

See t he " Const r uct i on For ms & Det ai l s"  modul e at  t he f ol l owi ng web 
address: 
http://www.saj.usace.army.mil/About/Divisions-Offices/Engineering/Design-Branch/
Specifications-Section/

        - -  End of  Sect i on - -
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SECTI ON 01 52 10

CONTRACTI NG OFFI CER' S FI ELD OFFI CE

PART 1   GENERAL

1. 1   SUMMARY

Thi s sect i on cover s t he r equi r ement s r egar di ng t he Cont r act i ng Of f i cer ' s 
Fi el d Of f i ce.   See Sect i on 01 50 02 TEMPORARY CONSTRUCTI ON FACI LI TI ES and 
Section 01 57 20 ENVI RONMENTAL PROTECTI ON f or  r equi r ement s i ncl udi ng si l t  
cont r ol ,  por t abl e of f i ce pl acement ,  f uel i ng r est r i ct i ons,  dust  cont r ol ,  
sol i d wast e,  and cl eanup.   Upon compl et i on of  pr oj ect ,  c l ean up and 
r est or e ar ea i n accor dance wi t h Cl ause CLEANI NG UP of  Sect i on 00700 
CONTRACT CLAUSES i n Vol ume 1.   Ser vi ces r equi r ed i n t hi s sect i on wi l l  be 
pai d f or  by separ at e l i ne i t em ( See Sect i on 01 22 00 MEASUREMENT AND 
PAYMENT).

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   Wi t hi n 
10 cal endar  days f ol l owi ng dat e of  r ecei pt  of  Not i ce t o Pr oceed and pr i or  
t o mobi l i zat i on t o s i t e submi t  f ol l owi ng i n accor dance wi t h Sect i on 
01 33 00SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Cont r act i ng Of f i cer ' s Fi el d Of f i ce

  Submi t  suppl i er  or  manuf act ur er  scal e dr awi ngs of  of f i ce f l oor  
pl ans and si t e pl an f or  Cont r act i ng Of f i cer ' s Fi el d Of f i ce wi t h 
r equi r ement  i ndi cat ed i n par agr aph CONTRACTI NG OFFI CER' S FI ELD 
OFFI CE bel ow.

1. 3   EXI STI NG UTI LI TI ES

See Sect i on 01 50 02 TEMPORARY CONSTRUCTI ON FACI LI TI ES.

1. 4   TEMPORARY SERVI CES

Fur ni sh f ol l owi ng ser vi ces f or  Cont r act i ng Of f i cer ' s Fi el d Of f i ce:

  a.   Jani t or i al  ser vi ce.
  b.   Lawn ser vi ce.
  c.   Wast e r emoval .
  d.   Pest  Cont r ol .
  e.   Pot abl e wat er  by t he most  economi c means avai l abl e.

PART 2   PRODUCTS

2. 1   CONTRACTI NG OFFI CER' S FI ELD OFFI CE

Pr ovi de a por t abl e of f i ce i n good wor ki ng condi t i on t hat  has,  at  a 
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mi ni mum,  heat  and ai r  condi t i oni ng,  r unni ng wat er ,  r est r oom f aci l i t i es,  a 
mi ni mum of  1,200  squar e f eet ,  and accommodat es equi pment  r equi r ed bel ow 
and I T equi pment  t o be i nst al l ed by t he Gover nment .   See par agr aph FI ELD 
OFFI CE bel ow.   A sui t abl e of f i ce r epl acement  f or  t he por t abl e of f i ce may 
be accept ed at  t he Cont r act i ng Of f i cer ' s di scr et i on.

PART 3   EXECUTI ON

3. 1   GENERAL REQUI REMENTS

I nst al l  Cont r act i ng Of f i cer ' s Fi el d Of f i ce r eady f or  use no l at er  t han 30 
cal endar  days af t er  Not i ce t o Pr oceed.

3. 1. 1   Parking

Pr ovi de Cont r act i ng Of f i cer  twelve  gr avel  par ki ng spaces at  Cont r act i ng 
Of f i cer ' s Fi el d Of f i ce.   Pl ace par ki ng si gns r eser ved f or  use of  
Cont r act i ng Of f i cer  and vi s i t or s.   Cont r act or  shal l  mai nt ai n t hese spaces 
cl ear  of  ot her  vehi c l es.   Desi gnat e one par ki ng spot  wi t h s i gn f or  
handi cap use onl y.   The Cont r act or  shal l  compl y wi t h al l  ADA par ki ng 
r equi r ement s f or  s i ze and accessi bi l i t y .

3. 1. 2   Jani t or i al  Ser vi ce

On a dai l y basi s,  r est ock c l eani ng suppl i es and t oi l et r i es such as,  but  
not  l i mi t ed t o,  hand soap,  hand sani t i zer ,  paper  t owel s and t oi l et  paper .

3. 2   AVAI LABI LI TY AND USE OF UTI LI TY SERVI CES

See Sect i on 01 50 02 TEMPORARY CONSTRUCTI ON FACI LI TI ES.   Pr ovi de 
Cont r act i ng Of f i cer ' s Fi el d Of f i ce suf f i c i ent  cont i nuous power  and 
el ect r i c suppl y t o assur e oper at i on of  syst ems,  i ncl udi ng comput er ,  l i ght  
and HVAC.   Pr ovi de one 20 amp dedi cat ed ci r cui t  t o suppor t  copi er / pr i nt er  
l ocat i on and communi cat i ons r ack l ocat ed i n 6'  x 6'  I T/ st or age cl oset .   
Dedi cat ed ci r cui t  wal l  t er mi nat i on shal l  be at  t he cent r al  l ocat i on wher e 
Gover nment  equi pment  wi l l  be i nst al l ed.

3. 3   FI ELD OFFI CE

Suppl y and mai nt ai n l ockabl e f i el d of f i ce separ at e f r om Cont r act or  f or  use 
by Cont r act i ng Of f i cer .

3. 3. 1   Por t abl e Of f i ce

  a.   An al l  met al  ext er i or ,  s i des and r oof ;  doubl e- i nsul at ed wal l s,  
f l oor ,  and r oof ;  sel f - cont ai ned,  bui l t - i n heat  and ai r  condi t i oni ng;  
and 110 vol t  wal l  out l et s.

  b.   Secur i t y guar d scr eens,  scr eens,  and bl i nds f or  al l  wi ndows.

  c.   Toi l et  f aci l i t y  - -  A separ at el y encl osed r oom pr oper l y 
vent i l at ed and compl yi ng wi t h appl i cabl e sani t ar y codes i ncl udi ng hot  
and col d r unni ng wat er  and oper abl e f l ush t ype t oi l et .

  d.   I nst al l ed dur i ng s i t e mobi l i zat i on.

  e.   Cont r act or  shal l  make t he por t abl e of f i ce handi cap accessi bl e 
and compl y wi t h al l  ADA r equi r ement s.
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  f .   Por t abl e of f i ce shal l  have four  of f i ces,  two  on each end,  wi t h a 
cent r al  meet i ng ar ea i n bet ween.   I ndi v i dual  of f i ces shal l  be l ockabl e.

  g.   Por t abl e of f i ce shal l  be pr ewi r ed wi t h net wor k and phone dr ops 
i n each of f i ce and t he mai n conf er ence ar ea.   Coor di nat e wi t h t he 
Cont r act i ng Of f i cer  t he quant i t y and l ocat i on of  dr ops.   I nst al l  
net wor k dr ops usi ng Cat 6,  pl enum cabl e f r om t he of f i ce I T c l oset  t o 
t he end user  l ocat i ons,  t o i ncl ude a Cat 6 24 por t  pat ch panel  wi t h 
wal l  mount i ng br acket s,  and any necessar y condui t  boxes,  f ace pl at es 
and j acks f or  a compl et e cabl e i nst al l at i on.   I nst al l  phone dr ops 
usi ng st andar d 4- pai r  cabl i ng t o suppor t  POTS,  pl enum cabl e f r om t he 
of f i ce I T c l oset  t o t he end user / devi ce l ocat i ons.   Pr e- wi r i ng shal l  
i ncl ude 2"  condui t  and CAT6 wi r e f r om t he DMARK ( ut i l i t y  pol e)  t o t he 
CSU/ DSU l ocat i on ( i nsi de t he 6' x6'  I T/ St or age Cl oset ) .   Por t abl e 
of f i ce shal l  be l ocat ed wi t hi n 100 f eet  of  ut i l i t y  ser vi ces 
( communi cat i on l ocat i on) .   I f  t her e ar e no such ut i l i t i es wi t hi n 100 
f eet ,  t he Cont r act or  shal l  pr ovi de t he ser vi ces t o meet  t hi s 
r equi r ement .   Tr ai l er  i nst al l at i on shal l  meet  al l  f eder al ,  st at e and 
l ocal  codes,  and appl i cabl e I T st andar ds.

  h.   Of f i ce t r ai l er  shal l  be t i ed down per  l ocal  wi nd and bui l di ng 
codes.

3. 3. 2   Of f i ce Equi pment

Pr ovi de f ol l owi ng f ur ni shi ngs:

8 -  Of f i ce desks wi t h f i ve l ockabl e dr awer s ( 60 i nches by 30 i nches,  
l ami nat ed t op) ,  swi vel  chai r  and power  st r i p f or  each ( desks shoul d be 
desi gned f or  use wi t h PCs) .
1 -  Conf er ence Tabl e wi t h t en chai r s.
1 -  16- uni t  f i r st  ai d k i t ,  wal l  mount ed.
1 -  Fi r e r esi st ant ,  f i ve dr awer ,  l egal  s i ze l ockabl e f i l i ng cabi net .
6 -  Fi ve dr awer ,  l et t er  s i ze l ockabl e f i l i ng cabi net s.
1 -  Tabl e t o suppor t  FAX and pr i nt er .
2 shel f  set s -  Four  shel ves hi gh by 12 i nches deep by 3 f eet  l ong 
( at t achabl e t o wal l ) .
6 -  3'  x 6'  Cor k Bul l et i n Boar ds.
6 -  3'  x 6'  Dr y Er ase Boar ds.
7 -  13- gal l on wast e basket s,  one f or  each of f i ce and bat hr oom,  and 2 
i n cent r al  meet i ng r oom.
1 -  Pl an Tabl e i nst al l ed i n a l ocat i on di r ect ed by t he Cont r act i ng 
Of f i cer  ( may be bui l t  i n)  wi t h a mi ni mum wor ki ng sur f ace of  4 f eet  by 
6 f eet ,  and dr af t sman st ool .
1 -  Ver t i cal  f i l i ng pl an r ack suf f i c i ent  f or  f ul l  s i ze cont r act  
drawings.
1 -  24"  x 24"  x 3/ 4"  pi ece of  f i r e- r et ar dant  backboar d t o be i nst al l ed 
i n t he 6'  x 6'  I T/ st or age cl oset .
1 -  Wal l  mount  r ack encl osur e c l oset ,  10 U ( Uni t ) ,  19"  deep,  l ocki ng 
on al l  s i des ( Exampl e:  Tr i pp Li t e- SRW10US or  equal  as appr oved by t he 
Cont r act i ng Of f i cer ) .
1 -  7- cubi c f oot  r ef r i ger at or .
1 -  1. 5- cubi c f oot  mi cr owave oven.

        - -  End of  Sect i on - -
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SECTI ON 01 57 20

ENVI RONMENTAL PROTECTI ON

PART 1   GENERAL

1. 1   SCOPE

Thi s Sect i on cover s pr event i on of  envi r onment al  damage as t he r esul t  of  
const r uct i on oper at i ons under  t hi s cont r act  and f or  t hose measur es set  
f or t h i n ot her  Techni cal  Requi r ement s of  t hese speci f i cat i ons.   For  t he 
pur pose of  t hi s speci f i cat i on,  envi r onment al  damage i s def i ned as t he 
pr esence of  hazar dous,  physi cal ,  chemi cal ,  or  bi ol ogi cal  el ement s or  
agent s whi ch adver sel y af f ect  human heal t h or  wel f ar e;  unf avor abl y al t er  
ecol ogi cal  bal ances;  af f ect  ot her  speci es,  bi ol ogi cal  communi t i es,  or  
ecosyst ems;  or  degr ade t he qual i t y of  t he envi r onment  f or  aest het i c,  
cul t ur al ,  and/ or  hi st or i cal  pur poses.   The cont r ol  of  envi r onment al  damage 
r equi r es consi der at i on of  l and,  wat er ,  and ai r ,  and i ncl udes management  of  
v i sual  aest het i cs,  noi se,  sol i d wast e,  r adi ant  ener gy and r adi oact i ve 
mat er i al s,  as wel l  as ot her  pol l ut ant s.

1. 2   REFERENCES

1. 2. 1   Mi scel l aneous Envi r onment al  Laws And Regul at i ons

Ther e ar e numer ous envi r onment al  l aws and r egul at i ons.   At  t he Feder al  
l evel ,  t he appl i cabl e l aws and r egul at i ons i ncl ude compl i ance wi t h t he 
Cl ean Wat er  Act  ( CWA) ;  Cl ean Ai r  Act  ( CAA) ;  Coast al  Zone Management  Act  
( CZMA) ;  Compr ehensi ve Envi r onment al  Response,  Compensat i on,  and Li abi l i t y  
Act  ( CERCLA) ;  Endanger ed Speci es Act  ( ESA) ;  Fi sh and Wi l dl i f e Coor di nat i on 
Act  ( FWCA) ;  Mar i ne Pr ot ect i on,  Resear ch,  and Sanct uar i es Act  ( MPRSA) ;  
Magnuson- St evens Fi sher y Conser vat i on and Management  Act  ( MSFCMA) ;  
Nat i onal  Envi r onment al  Pol i cy Act  ( NEPA) ;  Nat i onal  Hi st or i c Pr eser vat i on 
Act  ( NHPA) ;  Nat i onal  Pol l ut i on Di schar ge El i mi nat i on Syst em ( NPDES) ;  
Resear ch and Sanct uar i es Act ;  Nat i ve Amer i can Gr aves Pr ot ect i on and 
Repat r i at i on Act  ( NAGPRA) ;  Resour ce Conser vat i on and Recover y Act  ( RCRA) ;  
Ri ver s and Har bor s Act  ( R&H) ;  Saf e Dr i nki ng Wat er  Act  ( SDWA) ;  Toxi c 
Subst ance Cont r ol  Act  ( TSCA) ;  Wi l d and Sceni c Ri ver s Act  ( WSRA) ;  Feder al  
I nsect i c i de,  Fungi c i de,  and Rodent i c i de Act  ( FI FRA) ;  Mar i ne Mammal  
Pr ot ect i on Act  ( MMPA) ;  Code of  Feder al  Regul at i ons ( CFRs) ;  Execut i ve 
Or der s;  and,  Envi r onment al  Pr ot ect i on Agency ( EPA)  r equi r ement s.   NEPA 
compl i ance measur es speci f i ed i n an Envi r onment al  Assessment  ( EA)  or  
Envi r onment al  I mpact  St at ement s ( EI S)  ar e al so appl i cabl e wi t h r egar d t o 
compliance.

1. 2. 2   Publ i cat i on Ref er ence( s)

The publ i cat i on( s)  l i s t ed bel ow f or m( s)  a par t  of  t hi s speci f i cat i on t o 
t he ext ent  r ef er enced.   The publ i cat i on( s)  ar e r ef er r ed t o i n t he t ext  by 
basi c desi gnat i on onl y.

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE EM 385- 1- 1 U. S.  Ar my Cor ps of  Engi neer s Saf et y and 
Heal t h Requi r ement s Manual
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COE EM 1110- 1- 1003 ( 1996)  NAVSTAR Gl obal  Posi t i oni ng Syst em 
Surveying

COE ER 1110- 1- 5 ( 1984)  Pl ant  Pest  Quar ant i ned Ar eas and 
For ei gn Soi l  Sampl es

1. 3   QUALI TY CONTROL

The Cont r act or  shal l  est abl i sh and mai nt ai n qual i t y cont r ol  f or  
envi r onment al  pr ot ect i on of  al l  i t ems set  f or t h her ei n.   The Cont r act or  
shal l  r ecor d on dai l y qual i t y cont r ol  r epor t s or  at t achment s t her et o,  any 
pr obl ems i n compl yi ng wi t h l aws,  r egul at i ons and or di nances,  and 
cor r ect i ve act i on t aken.

1. 4   PERMI TS AND AUTHORI ZATI ONS

The Cont r act or  shal l  obt ai n al l  needed per mi t s or  l i censes i ncl udi ng t he 
Nat i onal  Pol l ut ant  Di schar ge El i mi nat i on Syst em ( NPDES)  per mi t  f or  
Const r uct i on Act i v i t i es Exceedi ng 1 Acr e.   The Gover nment  wi l l  not  obt ai n 
any per mi t s f or  t hi s pr oj ect ;  see Cl ause PERMI TS AND RESPONSI BI LI TI ES of  
Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

The Cont r act or  i s r esponsi bl e f or  obt ai ni ng NPDES St or mwat er  Const r uct i on 
Gener i c Per mi t  t o pr ovi de cover age under  t he Nat i onal  Pol l ut ant  Di schar ge 
El i mi nat i on Syst em ( NPDES)  Gener i c Per mi t  f or  St or mwat er  Di schar ges f r om 
Const r uct i on Act i v i t i es ( CGP)  pur suant  t o Rul e 62- 621. 300( 4) ,  F. A. C.   The 
Cont r act or  i s advi sed t o cont act  FDEP' s NPDES St or mwat er  Pr ogr am at  ( 850)  
245- 7522 or  t ol l  f r ee at  ( 866)  336- 6312,  or  t o downl oad appl i cat i on 
i nf or mat i on f r om 
http://www.dep.state.fl.us/water/stormwater/npdes/construction1.htm
pr i or  t o commencement  of  const r uct i on.

I n addi t i on t o t he above,  t he Cont r act or  shal l  compl y wi t h al l  
r equi r ement s under  t he t er ms and condi t i ons set  out  i n t he f ol l owi ng 
per mi t ( s)  and aut hor i zat i on( s)  obt ai ned by t he Cor ps of  Engi neer s l i s t ed 
below.

  a.   Fl or i da Depar t ment  of  Envi r onment al  Pr ot ect i on Per mi t  Number  
0234604- 021,  i ssued on May 2,  2014 and expi r es on May 2,  2019;  and 
Modi f i cat i on 0234604- 032 i ssued Januar y 10,  2018 and expi r es May 2,  
2019.

  b.   Envi r onment al  Sur veys f or  Bur r owi ng Owl s and gopher  t or t oi ses 
may r equi r e addi t i onal  per mi t s f or  r emoval  or  t aki ng of  l i s t ed speci es 
f r om t he Fl or i da Fi sh and Wi l dl i f e Conser vat i on Commi ssi on pr i or  t o 
commencement  of  const r uct i on.   The Cont r act or  i s r esponsi bl e f or  
obt ai ni ng,  and shal l  be bound t o t he condi t i ons of  such per mi t s.

  c.   I f  bal d eagl es nest  wi t hi n 660 f eet  f r om a const r uct i on zone,  
t he Cont r act or  shal l  be r equi r ed t o obt ai n t he appl i cabl e di st ur bance 
per mi t s f r om USFWS and FFWCC.

The above per mi t s i ndi cat e i ssui ng agency appr oval  of  wor k r equi r ed by 
t hi s cont r act .   Per mi t s and envi r onment al  compl i ance document s ar e 
avai l abl e at  t he f ol l owi ng web addr ess:
http://www.saj.usace.army.mil/About/Divisions-Offices/Planning/Environmental-Branch/
Environmental-Compliance/
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The Cont r act or  shal l  compl y wi t h al l  r equi r ement s under  t he t er ms and 
condi t i ons set  out  i n al l  per mi t ( s)  i n accor dance wi t h t he Cl ause PERMI TS 
AND RESPONSI BI LI TI ES of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

1. 5   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   
Submi t  t he f ol l owi ng pr econst r uct i on submi t t al  i t ems no l at er  t han 30 
cal endar  days af t er  Not i ce t o Pr oceed.

SD- 01 Pr econst r uct i on Submi t t al s

I nvasi ve and Nui sance Speci es Tr ansf er  Pr event i on Pl an; G,  DO

Envi r onment al  Pr ot ect i on Pl an; G,  DO

  The Cont r act or  shal l  submi t  an Envi r onment al  Pr ot ect i on Pl an f or  
r evi ew and accept ance by t he Cont r act i ng Of f i cer .   Accept ance of  
t he Cont r act or ' s pl an shal l  not  r el i eve t he Cont r act or  of  hi s 
r esponsi bi l i t y  f or  adequat e and cont i nui ng cont r ol  of  pol l ut ant s 
and ot her  envi r onment al  pr ot ect i on measur es.   Accept ance of  t he 
pl an i s condi t i onal  and pr edi cat ed on sat i sf act or y per f or mance 
dur i ng const r uct i on.   The Gover nment  r eser ves t he r i ght  t o r equi r e 
t he Cont r act or  t o make changes t o t he Envi r onment al  Pr ot ect i on 
Pl an or  oper at i ons i f  t he Cont r act i ng Of f i cer  det er mi nes t hat  
envi r onment al  pr ot ect i on r equi r ement s ar e not  bei ng met .   No 
physi cal  wor k at  t he s i t e shal l  begi n pr i or  t o accept ance of  t he 
Cont r act or ' s pl an or  an i nt er i m pl an cover i ng t he wor k t o be 
per f or med.   The Envi r onment al  Pr ot ect i on Pl an shal l  i ncl ude but  
not  be l i mi t ed t o t he f ol l owi ng:

    a.   A l i s t  of  Feder al ,  St at e,  and l ocal  l aws,  r egul at i ons,  and 
per mi t s concer ni ng envi r onment al  pr ot ect i on,  pol l ut i on cont r ol ,  
and abat ement  t hat  ar e appl i cabl e t o t he Cont r act or ' s pr oposed 
oper at i ons and t he r equi r ement s i mposed by t hose l aws,  
r egul at i ons,  and per mi t s.

    b.   Met hods f or  pr ot ect i on of  f eat ur es t o be pr eser ved wi t hi n 
aut hor i zed wor k ar eas.   The Cont r act or  shal l  pr epar e a l i s t i ng of  
met hods t o pr ot ect  r esour ces needi ng pr ot ect i on,  i . e. ,  t r ees,  
shr ubs,  v i nes,  gr asses and gr ound cover ,  l andscape f eat ur es,  ai r  
and wat er  qual i t y,  f i sh and wi l dl i f e,  soi l ,  hi st or i cal ,  
ar cheol ogi cal ,  and cul t ur al  r esour ces.

    c.   Pr ocedur es t o be i mpl ement ed t o pr ovi de t he r equi r ed 
envi r onment al  pr ot ect i on and t o compl y wi t h t he appl i cabl e l aws 
and r egul at i ons.   The Cont r act or  shal l  pr ovi de wr i t t en assur ance 
t hat  i mmedi at e cor r ect i ve act i on wi l l  be t aken t o cor r ect  
pol l ut i on of  t he envi r onment  due t o acci dent ,  nat ur al  causes,  or  
f ai l ur e t o f ol l ow t he pr ocedur es set  out  i n accor dance wi t h t he 
envi r onment al  pr ot ect i on pl an.

    d.   A per mi t  or  l i cense f or  and t he l ocat i on of  t he sol i d 
wast e di sposal  ar ea.
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    e.   Dr awi ngs showi ng l ocat i ons of  any pr oposed t empor ar y 
excavat i ons or  embankment s f or  haul  r oads,  st r eam cr ossi ng,  
mat er i al  st or age ar eas,  st r uct ur es,  sani t ar y f aci l i t i es,  and 
st ockpi l es of  excess or  spoi l  mat er i al s.

    f .   Envi r onment al  moni t or i ng pl ans f or  t he j ob s i t e,  i ncl udi ng 
l and,  wat er ,  ai r ,  speci es,  and noi se moni t or i ng.

    g.   Tr af f i c  cont r ol  pl an.

    h.   Met hods of  pr ot ect i ng sur f ace and gr ound wat er  dur i ng 
const r uct i on act i v i t i es.

    i .   Spi l l  pr event i on.   The Cont r act or  shal l  speci f y al l  
pot ent i al l y  hazar dous subst ances t o be used on t he j ob s i t e and 
i nt ended act i ons t o pr event  acci dent al  or  i nt ent i onal  i nt r oduct i on 
of  such mat er i al s i nt o t he ai r ,  gr ound,  wat er ,  wet l ands,  or  
dr ai nage ar eas.   The pl an shal l  speci f y t he Cont r act or ' s 
pr ovi s i ons t o be t aken t o meet  Feder al ,  St at e,  and l ocal  l aws and 
r egul at i ons r egar di ng l abel i ng,  st or age,  r emoval ,  t r anspor t ,  and 
di sposal  of  pot ent i al l y  hazar dous subst ances.

    j .   Spi l l  cont i ngency pl an f or  hazar dous,  t oxi c,  or  pet r ol eum 
material.

    k.   Wor k ar ea pl an showi ng t he pr oposed act i v i t y i n each 
por t i on of  t he ar ea and i dent i f y i ng t he ar eas of  l i mi t ed use or  
nonuse.   Pl an shoul d i ncl ude measur es f or  mar ki ng t he l i mi t s of  
use ar eas.

    l .   Pl an of  bor r ow ar ea( s) .

    m.   A st at ement  as t o t he per son who shal l  be r esponsi bl e f or  
i mpl ement at i on of  t he Envi r onment al  Pr ot ect i on Pl an.   The 
Cont r act or  per sonnel  r esponsi bl e shal l  r epor t  di r ect l y t o t he 
Cont r act or ' s t op management  and shal l  have t he aut hor i t y t o act  
f or  t he Cont r act or  i n al l  envi r onment al  pr ot ect i on mat t er s.

    n.   Recycl i ng and Wast e Management  Pl an.   Execut i ve Or der  
12873 of  20 Oct ober  1993 r equi r es a number  of  consi der at i ons i n 
pl anni ng a pr oj ect .   Fal l en t r ees shoul d not  be bur ned or  bur i ed.   
Mul chi ng,  compost i ng,  and ot her  uses f or  t r ees shoul d be 
consi der ed.   Al so,  r ecover y of  met al s at  t he j ob s i t e,  i ncl udi ng 
al umi num cans,  shoul d be consi der ed wi t h pr oceeds t o be r et ai ned 
by t he Cont r act or .   Non- Feder al  r ecycl i ng and wast e mi ni mi zat i on 
ef f or t s shal l  al so be i ncor por at ed i nt o t hi s pl an.

    o.   Const r uct i on act i v i t i es shal l  be conduct ed i n a manner  as 
not  t o i mpact  mi gr at or y bi r ds or  i nduce t hei r  nest i ng.

    p.   St eps t o be t aken t o const r uct  t he pr oj ect  i n such a 
manner  as not  t o i mpact  gopher  t or t oi ses.

    q.   A pr ot ect i on and educat i on pl an f or  t he Okeechobee Gour d.

    r .   A pr ot ect i on and educat i on pl an t o achi eve pr ot ect i on of  
Bal d Eagl es dur i ng const r uct i on.

    s.   A pr ot ect i on and educat i on pl an t o achi eve pr ot ect i on of  
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Bur r owi ng Owl s and t hei r  nest s dur i ng const r uct i on.

    t .   A pr ot ect i on and educat i on pl an f or  t he East er n I ndi go 
Snake.

    u.   A pr ot ect i on and educat i on pl an f or  t he Fl or i da Bonnet ed 
Bat.

    v.   A pr ot ect i on and educat i on pl an f or  t he Ever gl ades Snai l  
Kite.

    w.   A pr ot ect i on and educat i on pl an f or  Audubon' s Cr est ed 
Caracara.

    x.   A pr ot ect i on and educat i on pl an f or  t he Wood St or k.

    y.   A pr ot ect i on and educat i on pl an f or  t he Gopher  Tor t oi se.

    z.   A pr ot ect i on and educat i on pl an f or  Manat ees.

    aa.   Nui sance Speci es Decont ami nat i on Pl an.

SD- 07 Cer t i f i cat es

Bi r d Moni t or i ng Qual i f i cat i ons; G,  DO

  No l at er  t han 30 cal endar  days af t er  Not i ce t o Pr oceed,  t he 
Cont r act or  shal l  f ur ni sh t o t he Cont r act i ng Of f i cer  f or  appr oval ,  
t he qual i f i cat i ons of  t he bi r d moni t or / obser ver .   Appr opr i at e 
qual i f i cat i ons f or  bi r d moni t or / obser ver  shal l  be a demonst r at ed 
abi l i t y  t o f i nd and/ or  i dent i f y bi r d speci es,  nest i ng behavi or ,  
eggs and nest s,  and habi t at  r equi r ement s.   I n addi t i on,  r ef er ences 
shal l  be pr ovi ded t o ver i f y non- educat i onal  exper i ence.   The 
Cont r act or  shal l  consul t  wi t h and coor di nat e al l  moni t or i ng pl ans 
and act i v i t i es wi t h t he Pr oj ect  Bi ol ogi st .

East er n I ndi go Snake Obser ver ; G,  DO

  No l at er  t han 30 cal endar  days af t er  Not i ce t o Pr oceed,  t he 
Cont r act or  shal l  f ur ni sh t o t he Cont r act i ng Of f i cer  f or  appr oval ,  
t he qual i f i cat i ons of  t he east er n i ndi go snake obser ver .

Fl or i da Bonnet ed Bat  Qual i f i cat i ons; G,  DO

  Wi t hi n 30 cal endar  days af t er  Not i ce t o Pr oceed,  t he Cont r act or  
shal l  f ur ni sh t o t he Cont r act i ng Of f i cer  f or  appr oval ,  t he 
qual i f i cat i on of  t he Fl or i da Bonnet ed Bat  sur veyor ( s) .

SD- 11 Cl oseout  Submi t t al s

Logs/ Fi nal  Summar y Repor t

  Cont r act or  shal l  submi t  as speci f i ed,  l ogs and f i nal  summar y 
r epor t  of  s i ght i ngs and i nci dent s wi t h endanger ed speci es.

East er n I ndi go Snake Moni t or i ng Repor t

  Cont r act or  shal l  submi t  an East er n i ndi go snake moni t or i ng 
r epor t  t o t he appr opr i at e U. S.  Fi sh and Wi l dl i f e ( FWS)  Fi el d 
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Of f i ce wi t hi n 60 days of  t he concl usi on of  c l ear i ng phases.   The 
r epor t  shal l  be submi t t ed whet her  or  not  East er n i ndi go snakes ar e 
obser ved.   The r epor t  shal l  cont ai n any si ght i ngs of  East er n 
i ndi go snakes,  summar i es of  any r el ocat ed snakes i f  r el ocat i on was 
appr oved f or  t he pr oj ect  ( e. g. ,  l ocat i ons of  wher e and when t hey 
wer e f ound and r el ocat ed) ,  and ot her  obl i gat i ons r equi r ed by t he 
St at e t hat  may or  may not  be st i pul at ed i n t he per mi t .

Pr oj ect  Envi r onment al  Summar y Sheet

  Cont r act or  shal l  submi t  wi t hi n 30 days f ol l owi ng compl et i on of  
t he pr oj ect ,  a wr i t t en r epor t  of  t he absence or  occur r ence of  
envi r onment al  i nci dent s.   I n addi t i on,  f or  const r uct i on act i v i t i es 
whose ant i c i pat ed dur at i on i s mor e t han one cal endar  year ,  t he 
Cont r act or  shal l  compl et e a sheet  each May 31st  ( pl us/ mi nus 14 
days).

Logs/ Summar y of  Bi r d Nest i ng Moni t or i ng

  Cont r act or  shal l  submi t  as speci f i ed,  l ogs and summar y of  
moni t or i ng det ai l i ng nest i ng and nest i ng success.

Compr ehensi ve Fi nal  Repor t

  Cont r act or  shal l  submi t  as speci f i ed,  a compi l at i on of  al l  dat a 
and maps pr epar ed dur i ng t he sur veys and al l  i nf or mat i on r egar di ng 
r el ocat i on of  gopher  t or t oi ses.

1. 6   SUBCONTRACTORS

Assur ance of  compl i ance wi t h t hi s sect i on by subcont r act or s shal l  be t he 
r esponsi bi l i t y  of  t he Cont r act or .

1. 7   NOTIFICATION

The Cont r act i ng Of f i cer  wi l l  not i f y t he Cont r act or  i n wr i t i ng of  any 
obser ved noncompl i ance wi t h t he af or ement i oned Feder al ,  St at e,  or  l ocal  
l aws or  r egul at i ons,  per mi t s and ot her  el ement s of  t he Cont r act or ' s 
envi r onment al  pr ot ect i on pl an.   The Cont r act or  shal l ,  af t er  r ecei pt  of  
such not i ce,  i nf or m t he Cont r act i ng Of f i cer  of  pr oposed cor r ect i ve act i on 
and t ake such act i on as may be appr oved.   I f  t he Cont r act or  f ai l s  t o 
compl y pr ompt l y,  t he Cont r act i ng Of f i cer  may i ssue an or der  st oppi ng al l  
or  par t  of  t he wor k unt i l  sat i sf act or y cor r ect i ve act i on has been t aken.   
No t i me ext ensi ons shal l  be gr ant ed or  cost s or  damages al l owed t o t he 
Cont r act or  f or  any such suspensi on.

Addi t i onal l y,  t he Cont r act or  shal l  not i f y t he Cont r act i ng Of f i cer ,  i n 
wr i t i ng,  of  t he absence or  occur r ence of  envi r onment al  i nci dent s,  as 
r equi r ed on t he Pr oj ect  Envi r onment al  Summar y Sheet ,  copy on t he web si t e 
i ndi cat ed i n par agr aph CONSTRUCTI ON FORMS AND DETAI LS bel ow.   Ref er  t o 
par agr aph SUBMI TTALS above.

1. 8   CONTRACTOR PERSONNEL QUALI FI CATI ONS I N POLLUTI ON CONTROL

The Cont r act or ' s per sonnel  shal l  be qual i f i ed t o per f or m al l  phases of  
envi r onment al  pr ot ect i on,  i ncl udi ng met hods of  det ect i ng and avoi di ng 
pol l ut i on,  f ami l i ar i zat i on wi t h pol l ut i on st andar ds,  bot h st at ut or y and 
cont r act ual ,  and car ef ul  i nst al l at i on and moni t or i ng of  t he pr oj ect  t o 
ensur e adequat e and cont i nuous envi r onment al  pol l ut i on cont r ol .   Qual i t y 
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Cont r ol  and super vi sor y per sonnel  shal l  be t hor oughl y knowl edgeabl e of  
Feder al ,  St at e,  and l ocal  l aws,  r egul at i ons,  and per mi t s as l i s t ed i n t he 
Envi r onment al  Pr ot ect i on Pl an submi t t ed by t he Cont r act or .   Qual i t y 
Cont r ol  per sonnel  wi l l  be i dent i f i ed i n t he Qual i t y Cont r ol  Pl an submi t t ed 
i n accor dance wi t h Sect i on 01 45 04 CONTRACTOR QUALI TY CONTROL.

PART 2   PRODUCTS   ( NOT APPLI CABLE)

PART 3   EXECUTI ON

3. 1   PROTECTI ON OF ENVI RONMENTAL RESOURCES

For  cont r act  wor k,  t he Cont r act or  shal l  compl y wi t h al l  appl i cabl e 
Feder al ,  St at e,  or  l ocal  l aws and r egul at i ons.   The envi r onment al  
r esour ces wi t hi n t he pr oj ect  boundar i es and t hose af f ect ed out si de t he 
l i mi t s of  per manent  wor k under  t hi s cont r act  shal l  be pr ot ect ed at  l east  
dur i ng t he ent i r e per i od of  t hi s cont r act .   The Cont r act or  shal l  conf i ne 
hi s act i v i t i es t o ar eas def i ned by t he dr awi ngs and speci f i cat i ons.   
Devi at i ons f r om dr awi ngs or  speci f i cat i ons ( e. g. ,  pr oposed al t er nat e 
bor r ow ar eas,  di sposal  ar eas,  st agi ng ar eas,  and al t er nat e access r out es)  
coul d r esul t  i n t he need f or  t he Gover nment  t o r eanal yze and r e- appr ove 
t he pr oj ect  f r om an envi r onment al  st andpoi nt .   Envi r onment al  pr ot ect i on 
shal l  be as st at ed i n t he f ol l owi ng subpar agr aphs.

3. 1. 1   Gener al  Pr oj ect  Envi r onment al  Desi gn and I nst al l at i on Cr i t er i a

Some pr oj ect  s i t es have f eat ur es t hat  shal l  not  be i mpact ed i n any way,  
i ncl udi ng cul t ur al ,  hi st or i c,  or  ar cheol ogi cal  f eat ur es.   At  al l  s i t es,  
t he Cont r act or  shal l  mi ni mi ze di st ur bance t o exi st i ng f eat ur es at  t he s i t e 
t o t he ext ent  possi bl e,  i ncl udi ng veget at i ve,  t opogr aphi c,  and dr ai nage 
pat t er n f eat ur es.   Wet l and i mpact s ( t empor ar y access,  det our s,  st agi ng 
ar eas,  and ot her  wor k ar ea i mpact s)  t o pr oj ect  s i t es shoul d be avoi ded and 
may r equi r e separ at e per mi t t i ng act i on.   Any wet l ands t empor ar i l y  i mpact ed 
shal l  have i t s soi l  r est or ed upon pr oj ect  compl et i on.   Expansi on of  
pr evi ousl y per mi t t ed pr oj ect  f oot pr i nt s may l i kewi se r equi r e separ at e 
per mi t t i ng act i on.

I n al l  cases,  t he desi gn and/ or  i nst al l at i on of  pr oj ect  syst em shal l  
pr ovi de f or  pr ot ect i on of  t he envi r onment  dur i ng handl i ng,  i nst al l i ng,  
st or i ng,  ut i l i z i ng,  t r anspor t i ng,  ser vi c i ng,  t est i ng,  r ef i l l i ng,  
t r ansf er r i ng,  pumpi ng,  pr ocessi ng,  r emovi ng wast e pr oduct s,  r epai r i ng and 
mai nt ai ni ng syst ems and t hei r  component s.   Necessar y desi gn pr ot ect i on 
shal l  al so be consi der ed t hat  woul d pr event  cont ami nat i on of  t he 
envi r onment  f r om i mpact s t o t he syst em caused by st or m wat er  r unof f  and 
f l oodi ng.   Ret r of i t  of  connect ed syst ems on pr oj ect  s i t es t o moder n 
envi r onment al  pr ot ect i on desi gn st andar ds shal l  al so be consi der ed.

I n t he event  envi r onment al  pr ot ect i on measur es f ai l ,  t he Cont r act or  shal l  
i mpl ement  pr ocedur es t o cont r ol  and cor r ect  envi r onment al  damage.

3. 1. 1. 1   Pet r ol eum- Based Syst ems Envi r onment al  Desi gn and I nst al l at i on 
Criteria

For  pet r ol eum- based syst ems,  a st at ement  of  s i t e sui t abi l i t y  shal l  be 
pr ovi ded and shal l  i ncl ude what  woul d be necessar y t o pr event  adver se 
i mpact  t o wat er  qual i t y;  nat ur al  r esour ces;  habi t at ;  hi st or i c,  cul t ur al ,  
and ar cheol ogi cal  s i t es;  and f r agi l e l ocal  r esour ces i n t he event  of  a 
f uel  spi l l .   Human er r or  and mechani cal / el ect r i cal  f ai l ur e of  component s 
wi t hout  human i nt er vent i on shal l  al so be consi der ed i n t he desi gn wi t h 
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r egar d t o spi l l s .   Addi t i onal l y,  appr opr i at e noi se and emi ssi ons cont r ol s 
shal l  be i ncor por at ed i nt o t he desi gn,  i ncl udi ng vapor  and exhaust  
controls.

At  a mi ni mum,  envi r onment al  pr ot ect i on desi gn r equi r ement s shal l  al so 
i ncl ude t he f ol l owi ng:   ( 1)  st at i onar y t anks and pi pi ng shal l  have 
secondar y cont ai nment  f eat ur es;  ( 2)  appr oved mat er i al s and cor r osi on 
pr ot ect i on syst ems shal l  be ut i l i zed;  ( 3)  syst em l eaks shal l  be r eadi l y 
det ect ed and cont ai ned wi t hout  human i nt er vent i on;  and,  ( 4)  over f i l l  
cont ai nment  syst ems shal l  be pr ovi ded.

Appl i cabl e Feder al ,  St at e,  and l ocal  codes and r equi r ement s shal l  be 
st r i ct l y adher ed t o i n t he desi gn,  i ncl udi ng t hose of  t he U. S.  
Envi r onment al  Pr ot ect i on Agency ( EPA) ,  t he St at e of  Fl or i da,  t he Sout h 
Fl or i da Wat er  Management  Di st r i ct  ( SFWMD) ,  and ot her  l ocal  gover ni ng 
agenci es such as t hose of  count i es and muni ci pal i t i es.   I n t he case of  t he 
St at e,  r equi r ement s i ncl ude Chapt er  of  t he Fl or i da Admi ni st r at i ve Code 
( FAC)  such as 62- 17 ( Appr oved Mat er i al s) ,  62- 252 ( Vapor  Emi ssi ons) ,  62- 296 
( Emi ssi ons) ,  62- 761 ( Under gr ound St or age Tanks) ,  and 62- 762 ( Abovegr ound 
Tanks) .   Not e t hat  Chapt er s 62- 761 and 62- 762 of  t he FAC may be combi ned 
i nt o one Chapt er .   Best  Management  Pr act i ces f r om t he appl i cabl e agenci es 
shal l  al so be adher ed t o i n t he desi gn.

3. 1. 1. 2   Sewage- Based Syst ems Envi r onment al  Desi gn and I nst al l at i on Cr i t er i a

I n gener al ,  t her e shal l  be no wast e or  debr i s di schar ges of  any k i nd f or  a 
pr oj ect  unl ess aut hor i zed by t he Cont r act i ng Of f i cer .   Thi s shal l  i ncl ude 
t he Cont r act or ' s pr ovi di ng suf f i c i ent  t empor ar y sani t ar y equi pment  and 
f aci l i t i es f or  t he pr oj ect .   The desi gn and/ or  i nst al l at i on of  t empor ar y 
or  per manent  sewage syst ems shal l  ensur e t hat  wat er s wi l l  be f r ee of  
ef f ect s of  sewage di schar ges.   Appl i cabl e Feder al ,  St at e,  or  l ocal  codes 
and r equi r ement s r egar di ng sewage shal l  be st r i ct l y adher ed t o i n t he 
desi gn,  such as t hose of  t he EPA and,  i n t he case of  t he St at e,  Chapt er  
62- 620 ( Wast ewat er  Faci l i t i es)  of  t he FAC.   Best  Management  Pr act i ces f r om 
t he appl i cabl e agenci es shal l  al so be adher ed t o i n t he desi gn.

3. 1. 2   Pr ot ect i on of  Land Resour ces

Pr i or  t o t he begi nni ng of  any const r uct i on,  t he Cont r act or  shal l  i dent i f y 
al l  l and r esour ces t o be pr eser ved or  avoi ded wi t hi n t he Cont r act or ' s wor k 
ar ea.   Mat er i al s di spl aced i nt o uncl ear ed ar eas shal l  be r emoved.   The 
Cont r act or  shal l  not  r emove,  cut ,  def ace,  i nj ur e,  or  dest r oy l and 
r esour ces i ncl udi ng t r ees,  shr ubs,  v i nes,  gr asses,  t opsoi l ,  and l and f or ms 
wi t hout  speci al  per mi ssi on f r om t he Cont r act i ng Of f i cer .   The Cont r act or  
shal l  engage a qual i f i ed t r ee sur geon t o per f or m al l  t r ee sur ger y.   The 
Cont r act or  shal l  be r esponsi bl e t o r epai r  i nj ur i es t o bar k,  t r unk,  
br anches,  and r oot s of  pr ot ect ed t r ees by dr essi ng,  cut t i ng,  and pai nt i ng 
as speci f i ed f or  Cl ass I  Fi ne Pr uni ng,  of  t he Nat i onal  Ar bor i st  
Associ at i on Pr uni ng St andar ds f or  Shade Tr ee or  as per  St at e' s 
Agr i cul t ur al  Ext ensi on Agency Gui del i nes,  i mmedi at el y as occur r ences 
ar i se.   No r opes,  cabl es,  or  guys shal l  be f ast ened t o or  at t ached t o any 
t r ees f or  anchor age unl ess speci f i cal l y aut hor i zed.   Wher e such speci al  
emer gency use i s per mi t t ed,  t he Cont r act or  shal l  pr ovi de ef f ect i ve 
pr ot ect i on f or  l and and veget at i on r esour ces at  al l  t i mes as def i ned i n 
t he f ol l owi ng subpar agr aphs.

3. 1. 2. 1   Wor k Ar ea Li mi t s

Pr i or  t o any const r uct i on,  t he Cont r act or  shal l  mar k t he ar eas t hat  ar e 
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not  r equi r ed t o accompl i sh al l  wor k t o be per f or med under  t hi s cont r act .   
I sol at ed ar eas wi t hi n t he gener al  wor k ar ea whi ch ar e t o be saved and 
pr ot ect ed shal l  al so be mar ked or  f enced.   The Cont r act or  shal l  pr ot ect  
f r om damage al l  exi st i ng t r ees desi gnat ed t o r emai n.   Pr ot ect i on of  t r ee 
r oot s shal l  be pr ovi ded agai nst  noxi ous mat er i al s i n sol ut i on caused by 
r un- of f  or  spi l l age.   Fi r es shal l  be l ocat ed out si de t he canopy of  
pr ot ect ed t r ees.   No mat er i al s,  t r ai l er s,  or  equi pment  shal l  be st or ed 
wi t hi n t he dr i p l i ne of  any pr ot ect ed t r ee.   Monument s and mar ker s shal l  
be pr ot ect ed bef or e const r uct i on oper at i ons commence.   Wher e const r uct i on 
oper at i ons ar e t o be conduct ed dur i ng dar kness,  t he mar ker s shal l  be 
v i s i bl e.   The Cont r act or  shal l  convey t o hi s per sonnel  t he pur pose of  
mar ki ng and/ or  pr ot ect i on of  al l  necessar y obj ect s.

The Cont r act or  shal l  t hor oughl y c l ean al l  const r uct i on equi pment  and t ool s 
at  t he pr i or  j ob s i t e i n a manner  t hat  ensur es al l  r esi dual  soi l  i s  
r emoved and t hat  egg deposi t s f r om pl ant  pest s ar e not  pr esent .   The 
Cont r act or  shal l  consul t  wi t h t he U. S.  Depar t ment  of  Agr i cul t ur e ( USDA)  
r egar di ng addi t i onal  c l eani ng r equi r ement s t hat  may be necessar y.   I n 
addi t i on,  i f  t hi s cont r act  i nvol ves t he i dent i f i cat i on,  shi ppi ng,  st or age,  
t est i ng,  or  di sposal  of  soi l s f r om such a quar ant i ned ar ea,  t he Cont r act or  
agr ees t o compl y wi t h t he pr ovi s i ons of  COE ER 1110- 1- 5 and at t achment s.   
The Cont r act or  agr ees t o assur e compl i ance wi t h t hi s obl i gat i on by al l  
subcontractors.

3. 1. 2. 2   Pr ot ect i on of  Landscape

Tr ees and t hei r  r oot s,  shr ubs,  v i nes,  gr asses,  l and f or ms,  and ot her  
l andscape f eat ur es shal l  be c l ear l y i dent i f i ed and pr ot ect ed by f enci ng or  
any ot her  appr oved t echni ques.   Pr ot ect i on of  t r ees shal l  be as 
i l l ust r at ed i n t he Tr ee Pr ot ect i on Pl an Det ai l  on t he web si t e i ndi cat ed 
i n t he par agr aph CONSTRUCTI ON FORMS AND DETAI LS bel ow.   Tr ee pr ot ect i on 
f enci ng shal l  be pl aced bef or e excavat i on or  gr adi ng i s begun and 
mai nt ai ned i n pl ace unt i l  const r uct i on i s compl et e.   Br anches of  pr ot ect ed 
t r ees,  i f  r equi r ed,  shal l  be r emoved t o c l ear  f or  const r uct i on and pr uni ng 
shal l  subsequent l y be per f or med t o r est or e t he nat ur al  shape of  t he ent i r e 
t r ee.   Br anches or  r oot s,  i f  r equi r ed,  shal l  be cut  wi t h shar p pr uni ng 
i nst r ument s and not  br oken or  chopped.   Pr ot ect ed t r ees shal l  be 
f er t i l i zed t o compensat e f or  r oot  l oss wi t h 6- 6- 6 as per  manuf act ur er ' s 
appl i cat i on di r ect i on.   Any damage t o t r ee cr owns or  r oot s shal l  be 
r epai r ed pr ompt l y af t er  damage occur s.

  a.   Tr ench or  Bor e Under  Tr ees:   Wher e t r enchi ng f or  ut i l i t i es i s 
r equi r ed wi t hi n t r ee dr i pl i nes,  t he Cont r act or  shal l  hand di g under  
and ar ound r oot s or  bor e under  t hem.   The Cont r act or  shal l  pr ot ect  
r oot s f r om dr yi ng and cover  exposed r oot s wi t hi n an hour  as speci f i ed 
i n subpar agr aph " Excavat i on f or  St r uct ur es"  bel ow.   No l at er al  r oot s 
whi ch i nt er f er e wi t h new const r uct i on shal l  be cut .   Bor i ng i s 
permitted.

  b.   Excavat i on f or  St r uct ur es:   Wher e excavat i ng f or  new 
const r uct i on i s r equi r ed wi t hi n t r ee dr i p l i nes,  t he Cont r act or  shal l  
hand excavat e t o mi ni mi ze damage t o r oot  syst ems.   The Cont r act or  
shal l  use nar r ow t i ne pi t chf or ks and comb soi l  t o expose r oot s.   The 
Cont r act or  shal l  r el ocat e r oot s i n backf i l l  ar eas.   I f  l ar ge,  mai n 
l at er al  r oot s ar e encount er ed t hat  ar e exposed beyond t he excavat i on 
l i mi t s,  t he Cont r act or  shal l  bend and r el ocat e t hese r oot s wi t hout  
br eaki ng or  gi r dl i ng.   I f  r oot s ar e encount er ed i mmedi at el y adj acent  
t o new const r uct i on such t hat  r el ocat i on i s not  pr act i cal ,  t he 
Cont r act or  shal l  saw r oot s appr oxi mat el y 3"  back f r om t he new 
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const r uct i on,  seal  wi t h t r ee wound dr essi ng,  and pr ot ect  any exposed 
embankment  of  r oot s f r om dr yi ng by cover i ng wi t h st r aw and bl ack 
pl ast i c.   The Cont r act or  shal l  i r r i gat e af f ect ed ar eas dai l y unt i l  
f i nal  gr ade condi t i ons ar e est abl i shed and t he exposed r oot s ar e 
backf i l l ed pr oper l y f or  cont i nued pl ant  gr owt h.

  c.   Repl acement :   The Cont r act or  shal l  r emove dead or  damaged 
pr ot ect ed t r ees det er mi ned,  by t he Gover nment ,  t o be i ncapabl e of  
r est or at i on t o nor mal  heal t h gr owt h.   The Cont r act or  shal l  r epl ace 
each r emoved t r ee up t o 4"  cal i per  wi t h t r ee of  equal  speci e and 
si ze.   For  each t r ee r emoved l ar ger  t han a 4"  cal i per ,  t he Cont r act or  
shal l  r epl ace t he t r ee wi t h one 4"  cal i per  t r ee per  4"  cal i per  
i ncr ement  or  f r act i on t her eof .

3. 1. 2. 2. 1   Red Bay Tr ee

Ther e i s t he pot ent i al  f or  t he pr esence of  t he r ed bay t r ee ( Per sea 
bor boni a)  wi t hi n and/ or  adj acent  t o t he pr oposed access r oads and r amps 
f or  t hi s cont r act .   A sur vey was compl et ed by USACE st af f  on 29 Oct ober  
2013 i n whi ch r ed bay t r ees wer e not  obser ved wi t hi n t he pr oposed access 
r oad f oot pr i nt s.   The r ed bay t r ee i s a cul t ur al l y s i gni f i cant  pl ant  
wi t hi n t he Semi nol e Tr i be.   A sur vey shal l  be compl et ed pr i or  t o 
const r uct i on of  t he access r oads and r amps t o t he s i t e t o ensur e t he 
absence of  t he r ed bay t r ee.   I f  r ed bay t r ees ar e di scover ed,  t he 
Cont r act or  shal l  cont act  t he Cont r act i ng Of f i cer  pr i or  t o r emoval  of  t r ees 
t o al l ow f or  coor di nat i on wi t h t he Semi nol e Tr i be.  

3. 1. 2. 3   Unpr ot ect ed Er odi bl e Soi l s

Ear t hwor k br ought  t o f i nal  gr ade shal l  be f i ni shed as i ndi cat ed.   Si de 
sl opes and back sl opes shal l  be pr ot ect ed as soon as pr act i cabl e upon 
compl et i on of  r ough gr adi ng.   Al l  ear t hwor k shal l  be pl anned and conduct ed 
t o mi ni mi ze t he dur at i on of  exposur e of  unpr ot ect ed soi l s.   Except  i n 
i nst ances wher e t he const r uct ed f eat ur e obscur es bor r ow ar eas,  quar r i es,  
and wast e mat er i al  ar eas,  t hese ar eas shal l  not  i ni t i al l y  be t ot al l y 
c l ear ed.   Cl ear i ng of  such ar eas shal l  pr ogr ess i n r easonabl y s i zed 
i ncr ement s as needed t o use t he ar eas devel oped as appr oved by t he 
Cont r act i ng Of f i cer .

3. 1. 2. 4   Di st ur bed Ar eas

The Cont r act or  shal l  ef f ect i vel y pr event  er osi on and cont r ol  sedi ment at i on 
t hr ough appr oved met hods i ncl udi ng,  but  not  l i mi t ed t o,  t he f ol l owi ng:

  a.   Ret ar dat i on and Cont r ol  of  Runof f :   Runof f  f r om t he const r uct i on 
s i t e or  f r om st or ms shal l  be cont r ol l ed,  r et ar ded,  and di ver t ed t o 
pr ot ect ed dr ai nage cour ses by means of  di ver si on di t ches,  benches,  and 
by any measur es r equi r ed by ar ea wi de pl ans appr oved under  par agr aph 
208 of  t he Cl ean Wat er  Act .

  b.   Er osi on and Sedi ment at i on Cont r ol  Devi ces:   The Cont r act or  shal l  
const r uct  or  i nst al l  t empor ar y and per manent  er osi on and sedi ment at i on 
cont r ol  f eat ur es as di r ect ed by t he Cont r act i ng Of f i cer .   Tempor ar y 
vel oci t y di ssi pat i on devi ces shal l  be pl aced al ong dr ai nage cour ses so 
as t o pr ovi de f or  non- er osi ve f l ows.   Tempor ar y er osi on and sedi ment  
cont r ol  measur es such as ber ms,  di kes,  dr ai ns,  sedi ment  t r aps,  
sedi ment at i on basi ns,  gr assi ng,  mul chi ng,  bal ed hay or  st r aw,  and si l t  
f ences shal l  be mai nt ai ned unt i l  per manent  dr ai nage and er osi on 
cont r ol  f aci l i t i es ar e compl et ed and oper at i ve.   For  s i l t  f ences,  t he 
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f i l t er  f abr i c i s t o be of  nyl on,  pol yest er ,  pr opyl ene,  or  et hyl ene 
yar n of  at  l east  50 l b/ i n st r engt h and abl e t o wi t hst and a f l ow r at e 
of  at  l east  0. 3 gal / f t  sq/ mi nut e.   The f abr i c shoul d cont ai n 
ul t r avi ol et  r ay i nhi bi t or s and st abi l i zer s and be a mi ni mum of  36 
i nches i n wi dt h.   The t oe of  t he f ence shal l  be bur i ed at  l east  8 
i nches deep t o pr event  under cut t i ng and shal l  be secur ed t o post s by 
sui t abl e st apl es,  t i e wi r e,  or  hog r i ngs.   Post s shal l  have a cr oss 
sect i on of  at  l east  2" x4"  sof t wood or  1. 5" x1. 5"  har dwood,  and a 
mi ni mum l engt h of  4 f eet .   Fence shal l  be over l apped t o t he next  post  
i f  f abr i c j oi nt s ar e necessar y.

  c.   Sedi ment  Basi ns:   Sedi ment  f r om const r uct i on ar eas shal l  be 
t r apped i n t empor ar y or  per manent  sedi ment  basi ns.   The basi ns shal l  
accommodat e t he r unof f  of  a l ocal  24- hour  st or m.   Af t er  each st or m,  
t he basi ns shal l  be pumped dr y and accumul at ed sedi ment  shal l  be 
r emoved as necessar y t o mai nt ai n basi n ef f ect i veness.   Over f l ow shal l  
be cont r ol l ed by paved wei r  or  by ver t i cal  over f l ow pi pe,  dr ai ni ng 
f r om t he sur f ace.   The col l ect ed t opsoi l  sedi ment  shal l  be r eused f or  
f i l l  on t he const r uct i on s i t e,  and/ or  conser ved ( st ockpi l ed)  f or  use 
at  anot her  s i t e( s) .   The Cont r act or  shal l  i nst i t ut e ef f l uent  qual i t y 
moni t or i ng pr ogr ams as r equi r ed by St at e and l ocal  envi r onment al  
agencies.

3. 1. 2. 5   Cont r act or  Faci l i t i es and Ot her  Wor k Ar eas

Locat e f aci l i t i es,  st agi ng and ot her  wor k ar eas as i ndi cat ed i n Sect i on 
01 50 02 TEMPORARY CONSTRUCTI ON FACI LI TI ES,  and i n compl i ance wi t h per mi t s 
l i s t ed i n t he par agr aph PERMI TS AND AUTHORI ZATI ONS above and obt ai ned f or  
per f or mance of  wor k.   Bor r ow ar eas shal l  be managed t o mi ni mi ze er osi on 
and t o pr event  sedi ment  f r om ent er i ng near by wat er cour ses,  wet l ands,  or  
l akes.   Spoi l  ar eas shal l  be managed and cont r ol l ed t o l i mi t  spoi l  
i nt r usi on i nt o ar eas desi gnat ed on t he dr awi ngs and t o pr event  er osi on of  
soi l  or  sedi ment  f r om ent er i ng near by wat er cour ses,  wet l ands,  or  l akes.   
Spoi l  ar eas shal l  be devel oped i n accor dance wi t h t he gr adi ng pl an 
i ndi cat ed on t he dr awi ngs.   Tempor ar y excavat i on and embankment s f or  pl ant  
and/ or  wor k ar eas shal l  be cont r ol l ed t o pr ot ect  adj acent  ar eas f r om 
despoi l ment .   I f  t her e i s suspi c i on t hat  sedi ment  may be unsui t abl e f or  
di sposal  at  a speci f i ed l ocat i on,  t he Cont r act or  shal l  i mmedi at el y t ake 
measur es t o cont ai n t he suspect  sedi ment  and not i f y t he Cont r act i ng 
Officer.

3. 1. 2. 6   Sol i d Wast es

Sol i d wast es ( excl udi ng cl ear i ng debr i s)  shal l  be pl aced i n cont ai ner s 
whi ch ar e empt i ed on a r egul ar  schedul e.   Sol i d wast es shal l  not  be st or ed 
f or  l onger  t han 30 days on- si t e ( see DEP ERP per mi t  condi t i ons) .   Al l  
handl i ng and di sposal  shal l  be conduct ed t o pr event  cont ami nat i on.   Sol i d 
wast e mat er i al s shal l  be haul ed t o an appr oved sol i d wast e di sposal  s i t e 
desi gnat ed by t he Cont r act i ng Of f i cer .   The Cont r act or  shal l  compl y wi t h 
Feder al ,  St at e,  and l ocal  r egul at i ons per t ai ni ng t o t he use of  t he sol i d 
wast e di sposal  s i t e.

3. 1. 2. 7   Fuel ,  Oi l ,  and Lubr i cant s

Fuel ,  oi l ,  and l ubr i cant s shal l  be managed so as t o pr event  spi l l s  and 
evapor at i on.   To pr event  spi l l s ,  f uel  di spenser s shal l  have a 4- f oot  
squar e,  16- gauge met al  pan wi t h bor der s banded up and wel ded at  cor ner s 
r i ght  bel ow t he bi bb.   Edges of  t he pans shal l  be 8- i nch mi ni mum i n dept h 
t o ascer t ai n t hat  no cont ami nat i on of  t he gr ound t akes pl ace.   Pans shal l  
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be cl eaned by an appr oved met hod i mmedi at el y af t er  ever y di spensi ng of  
f uel  and wast es di sposed of  of f s i t e i n an appr oved ar ea.   Shoul d any 
spi l l i ng of  f uel  occur ,  t he Cont r act or  shal l  i mmedi at el y r ecover  t he 
cont ami nat ed gr ound and di spose of  i t  of f s i t e i n an appr oved ar ea.   
Pet r ol eum wast e gener at ed shal l  be st or ed i n mar ked cor r osi on- r esi st ant  
cont ai ner s and r ecycl ed or  di sposed of  i n accor dance wi t h 40 CFR 279,  
St at e,  and l ocal  r egul at i ons.

3. 1. 2. 8   Hazar dous Wast e

Hazar dous wast es ar e def i ned i n 40 CFR 261.   The Cont r act or  shal l  ensur e 
t hat  hazar dous wast es ar e st or ed and di sposed of  i n accor dance wi t h 40 CFR 
261 and St at e and l ocal  r egul at i ons.   The Cont r act or  shal l  ensur e t hat  
hazar dous wast es ar e packed,  l abel ed,  and t r anspor t ed i n accor dance wi t h 
49 CFR 173 and St at e and l ocal  r egul at i ons.

3. 1. 2. 9   Hazar dous Mat er i al s

The Cont r act or  shal l  ensur e t hat  hazar dous mat er i al s ar e l abel ed,  st or ed,  
and t r anspor t ed i n accor dance wi t h 49 CFR 173,  St at e,  and l ocal  
regulations.

3. 1. 3   Pr eser vat i on and Recover y of  Hi st or i c,  Ar cheol ogi cal ,  and Cul t ur al  
Resources

3. 1. 3. 1   Appl i cabl e Law

A number  of  Feder al  l aws r equi r e pr ot ect i on of  cul t ur al  r esour ces.    One 
l aw,  i n par t i cul ar ,  can be pot ent i al l y  i nvol ved wi t h  const r uct i on 
act i v i t i es:   ( 1)  t he Nat i onal  Hi st or i c Pr eser vat i on Act ,  as amended.

3. 1. 3. 2   Known Resour ces

I f  known hi st or i c,  ar cheol ogi cal  and cul t ur al  r esour ces wi t hi n t he 
Cont r act or ' s wor k ar ea( s)  ar e pr esent ,  i t  wi l l  be desi gnat ed as a 
" envi r onment al l y sensi t i ve ar ea"  on t he cont r act  dr awi ngs or  ot her  
document s.   I f  so desi gnat ed,  t he Cont r act or  shal l  i nst al l  pr ot ect i on f or  
t hese r esour ces and shal l  be r esponsi bl e f or  t hei r  pr eser vat i on dur i ng t he 
cont r act ' s dur at i on.   The Cont r act or  shal l  not  di st r i but e maps or  ot her  
i nf or mat i on on t hese r esour ce l ocat i ons except  f or  di st r i but i on among t he 
Cont r act or ' s st af f  wi t h a " need t o know"  t echni cal  r esponsi bi l i t y  f or  
pr ot ect i ng t he r esour ces.

3. 1. 3. 3   I nadver t ent  Di scover i es

I f ,  dur i ng const r uct i on act i v i t i es,  t he Cont r act or  obser ves i t ems t hat  may 
have hi st or i c or  ar cheol ogi cal  or i gi n,  such obser vat i ons shal l  be r epor t ed 
i mmedi at el y t o t he Cont r act i ng Of f i cer  so t hat  t he appr opr i at e Cor ps st af f  
may be not i f i ed and a det er mi nat i on f or  what ,  i f  any,  addi t i onal  act i on i s 
needed.   Exampl es of  hi st or i c,  ar cheol ogi cal  and cul t ur al  r esour ces ar e 
bones,  human r emai ns,  ar t i f act s,  shel l ,  mi dden,  modi f i ed r ocks or  cor al ,  
const r uct ed f eat ur es,  and char coal  or  ot her  deposi t s.   The Cont r act or  
shal l  cease al l  act i v i t i es t hat  may r esul t  i n t he dest r uct i on of  t hese 
r esour ces and shal l  pr event  hi s empl oyees f r om f ur t her  r emovi ng,  or  
ot her wi se damagi ng,  such r esour ces.

Once r epor t ed,  t he Cor ps st af f  wi l l  i ni t i at e coor di nat i on wi t h t he 
appr opr i at e f eder al ,  t r i bal  and st at e agenci es t o det er mi ne i f  
ar chaeol ogi cal  i nvest i gat i on i s r equi r ed.   Addi t i onal  wor k i n t he ar ea of  
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t he di scover y wi l l  be suspended at  t he s i t e unt i l  al l  f eder al  and st at e 
r egul at i ons have been successf ul l y compl et ed and t he Cor ps st af f  member s 
pr ovi de f ur t her  di r ect i ve.   Pr oj ect  act i v i t i es i n t he v i c i ni t y of  t he 
di scover y may not  r esume unt i l  t he Cont r act i ng Of f i cer  appr oves wor k t o 
pr oceed.  No i nt er vi ew or  ot her  cont act  wi t h t he medi a shal l  occur  wi t hout  
c l ear  aut hor i zat i on f r om t he Cont r act i ng Of f i cer .

3. 1. 3. 4   Cl ai ms f or  Downt i me due t o I nadver t ent  Di scover i es

Upon di scover y and subsequent  r epor t i ng of  a possi bl e i nadver t ent  
di scover y of  cul t ur al  r esour ces,  t he Cont r act or  shal l  seek t o cont i nue 
wor k wel l  away f r om,  or  ot her wi se pr ot ect i vel y avoi di ng,  t he ar ea of  
i nt er est ,  or  i n some ot her  manner  t hat  st r i ves t o cont i nue pr oduct i ve 
act i v i t i es i n keepi ng wi t h t he cont r act .   Shoul d an i nadver t ent  di scover y 
be of  t he nat ur e t hat  subst ant i al  i mpact ( s)  t o t he wor k schedul e ar e 
evi dent ,  such del ays shal l  be coor di nat ed wi t h t he Cont r act i ng Of f i cer .   
Cont r act  adj ust ment s r esul t i ng f r om compl i ance wi t h t hi s par agr aph shal l  
be det er mi ned i n accor dance wi t h Cl ause DI FFERI NG SI TE CONDI TI ONS of  
Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

3. 1. 3. 5   Pr ot ect i on of  Tr ees Si gni f i cant  t o Semi nol e Br i ght on Reser vat i on

The r ed bay t r ee i s a cul t ur al l y s i gni f i cant  pl ant  wi t hi n t he Semi nol e 
Br i ght on Reser vat i on near  t he Har ney Pond ( HP)  cul ver t s.   Fol l ow t he 
pr ocedur es i ndi cat ed i n subpar agr aph " Red Bay Tr ee"  above pr i or  t o 
construction.

3. 1. 4   Pr ot ect i on of  Wat er  Resour ces

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o avoi d pol l ut i on of  sur f ace,  gr ound wat er s,  and 
wet l ands.   The Cont r act or  shal l  pl an hi s oper at i on and per f or m al l  wor k 
necessar y t o mi ni mi ze adver se i mpact  or  v i ol at i on of  t he wat er  qual i t y 
st andar d.   Speci al  management  t echni ques as set  out  bel ow shal l  be 
i mpl ement ed t o cont r ol  wat er  pol l ut i on by t he l i s t ed const r uct i on 
act i v i t i es whi ch ar e i ncl uded i n t hi s cont r act .   The Cont r act or ' s 
const r uct i on met hods shal l  pr ot ect  wet l and and sur f ace wat er  ar eas f r om 
damage due t o mechani cal  gr adi ng,  er osi on,  sedi ment at i on and t ur bi d 
di schar ges.   Ther e shal l  be no st or age or  st ockpi l i ng of  equi pment ,  t ool s,  
or  mat er i al s wi t hi n wet l ands or  al ong t he shor el i ne wi t hi n t he l i t t or al  
zone unl ess speci f i cal l y aut hor i zed.

3. 1. 4. 1   Washi ng and Cur i ng Wat er

Wast e wat er s di r ect l y der i ved f r om const r uct i on act i v i t i es shal l  not  be 
al l owed t o ent er  wat er  ar eas.   These wast e wat er s shal l  be col l ect ed and 
pl aced i n r et ent i on ponds wher e suspended mat er i al s can be set t l ed out  or  
t he wat er  evapor at es so t hat  pol l ut ant s ar e separ at ed f r om t he wat er .   
Anal ysi s shal l  be per f or med and r esul t s r evi ewed and appr oved by Cor ps 
st af f  bef or e wat er  i n r et ent i on ponds i s di schar ged.

3. 1. 4. 2   St r eam Cr ossi ngs

St r eam cr ossi ngs shal l  be cont r ol l ed dur i ng const r uct i on.   Cr ossi ngs shal l  
pr ovi de movement  of  mat er i al s or  equi pment  wi t hout  v i ol at i ng wat er  
pol l ut i on cont r ol  st andar ds of  t he Feder al ,  St at e,  or  l ocal  gover nment .
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3. 1. 4. 3   Moni t or i ng of  Wat er  Ar eas

Moni t or i ng of  wat er  ar eas af f ect ed by const r uct i on act i v i t i es shal l  be t he 
r esponsi bi l i t y  of  t he Cont r act or .   Al l  wat er  ar eas af f ect ed by 
const r uct i on act i v i t i es shal l  be moni t or ed by t he Cont r act or .

3. 1. 4. 4   Turbidity

See Sect i on 01 57 25 TURBI DI TY AND DI SPOSAL MONI TORI NG

3. 1. 4. 5   Oi l ,  Fuel ,  and Hazar dous Subst ance Spi l l  Pr event i on and Mi t i gat i on

The Cont r act or  shal l  pr event  oi l ,  f uel ,  or  ot her  hazar dous subst ances f r om 
ent er i ng t he ai r ,  gr ound,  dr ai nage,  l ocal  bodi es of  wat er ,  or  wet l ands.   
Thi s shal l  be accompl i shed by desi gn and pr ocedur al  cont r ol s.   I n t he 
event  t hat  a spi l l  occur s despi t e t he desi gn and pr ocedur al  cont r ol s,  t he 
f ol l owi ng shal l  occur :

    ( 1)   I mmedi at e act i on shal l  be t aken t o cont ai n and cl eanup 
any spi l l  of  oi l ,  f uel  or  ot her  hazar dous subst ance.

    ( 2)   Spi l l s  shal l  be i mmedi at el y r epor t ed t o t he Cont r act i ng 
Officer.

    ( 3)   Spi l l  cont i ngency pl anni ng shal l  be st r i ct l y i n 
accor dance wi t h t he cr i t er i a of  40 CFR,  Par t  109.

    ( 4)   To cont r ol  t he spr ead of  any pot ent i al  spi l l ,  absor bent  
mat er i al s shal l  be r eadi l y avai l abl e and capabl e of  absor bi ng t he 
cont ent s of  t he s i ngl e l ar gest  t ank.

    ( 5)   To cont r ol  t he spr ead of  any pot ent i al  spi l l ,  t he 
Cont r act or  shal l  pr ovi de a wr i t t en cer t i f i cat i on of  commi t ment  of  
manpower ,  equi pment ,  and mat er i al s r equi r ed t o expedi t i ousl y 
c l eanup and di spose of  spi l l  mat er i al s.

  a.   Spi l l  Pr event i ve Syst ems:   Syst em desi gn and i nst al l at i on 
r equi r ement s have been di scussed at  t he begi nni ng of  t hi s Sect i on.   
Tempor ar y or  por t abl e t anks shal l  conf or m t o appl i cabl e Feder al ,  
St at e,  and l ocal  codes and r equi r ement s and shal l  not  be pl aced wher e 
t hey may be af f ect ed by st or m,  f l oodi ng,  or  washout .   Di ver si onar y 
st r uct ur es f or  spi l l s  shal l  be put  i n pl ace i n advance wher e 
pr act i cal .   Bot h spi l l  pr event i ve syst ems and any devi at i ons f r om 
associ at ed r equi r ement s must  be appr oved by t he Cont r act i ng Of f i cer  
pr i or  t o i mpl ement at i on.

  b.   Li abi l i t i es:   The Cont r act or  shal l  be l i abl e i n t he amount s 
est abl i shed i n 40 CFR,  Par t  113 when i t  can be shown t hat  oi l  was 
di schar ged as a r esul t  of  wi l l f ul  negl i gence or  wi l l f ul  mi sconduct .   
The penal t y f or  f ai l ur e t o r epor t  t he di schar ge of  oi l  shal l  be i n 
accor dance wi t h t he pr ovi s i on of  33 CFR,  Par t  153.

3. 1. 5   Pr ot ect i on of  Fi sh and Wi l dl i f e Resour ces

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o mi ni mi ze i nt er f er ence wi t h,  di st ur bance t o,  and 
damage of  f i sh and wi l dl i f e.   Speci es t hat  r equi r e speci f i c  at t ent i on 
al ong wi t h measur es f or  t hei r  pr ot ect i on shal l  be l i s t ed i n t he 
Cont r act or ' s Envi r onment al  Pr ot ect i on Pl an pr i or  t o t he begi nni ng of  
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const r uct i on oper at i on.

I n t he event  t hat  a t hr eat ened or  endanger ed speci es i s har med as a r esul t  
of  const r uct i on act i v i t i es,  t he Cont r act or  shal l  cease al l  wor k and not i f y 
t he Cont r act i ng Of f i cer .   The or der  of  cont act  wi t hi n t he Cor ps of  
Engi neer s shal l  be as f ol l ows:

Or der  of  Cont act  of  Cor ps Per sonnel

                                                  Tel ephone Number
      Title                                   Wor k Hour s       Af t er  Hour s

Cor ps,  I nspect or                            On si t e        Lodgi ng Locat i on
Ar ea Engi neer ,  Sout h Fl or i da Ar ea Of f i ce
  ( CESAJ- CD- W)                              561- 626- 8143          *
Chi ef ,  Envi r onment al  Br anch
  Pl anni ng Di vi s i on ( CESAJ- PD- E)            904- 232- 2336          *
Chi ef ,  Const r uct i on Di v i s i on
           ( CESAJ- CD)                       904- 232- 1118          *

*  Tel ephone number s wi l l  be pr ovi ded i n t he Pr econst r uci t on Conf er ence.

3. 1. 5. 1   Endanger ed Speci es Pr ot ect i on

The Cont r act or  shal l  i nst r uct  al l  per sonnel  associ at ed wi t h t he pr oj ect  of  
t he pot ent i al  pr esence of  West  I ndi an ( Fl or i da)  Manat ee,  East er n I ndi go 
Snakes,  Bal d Eagl es,  Gopher  Tor t oi se,  Snai l  Ki t e,  Car acar a,  Fl or i da 
Bonnet ed Bat ,  Wood St or k,  Bur r owi ng Owl s and Okeechobee Gour d pl ant s i n 
t he ar ea,  and t he need t o avoi d col l i s i ons wi t h and har mi ng t hese ani mal s 
and pl ant s.   The Cont r act or  shal l  be hel d r esponsi bl e f or  any of  t he above 
ment i oned ani mal s and pl ant s har med,  har assed,  or  k i l l ed as a r esul t  of  
const r uct i on act i v i t i es.   I n t he event  t hat  a t hr eat ened or  endanger ed 
speci es i s har med as a r esul t  of  const r uct i on act i v i t i es,  t he Cont r act or  
shal l  cease wor k and not i f y t he Cont r act i ng Of f i cer .

  a.   The Cont r act or  shal l  conduct  pr econst r uct i on sur veys f or  
pr ot ect ed speci es,  maki ng not e of  sui t abl e nest i ng habi t at  wi t h and 
adj acent  t o t he pr oj ect  wor k l i mi t s,  pr i or  t o t he st ar t  of  
const r uct i on act i v i t i es.

  b.   Ther e ar e many t r ees ( such as cypr ess and pal ms)  wi t hi n and 
adj acent  t o t he pr oj ect  wor k l i mi t s t hat  may pr ovi de sui t abl e nest i ng 
habi t at  f or  pr ot ect ed speci es.   I n addi t i on,  nest i ng pl at f or ms coul d 
be pr esent  wi t hi n t he pr oj ect  wor k l i mi t s.

3. 1. 5. 2   Repor t  Submi ssi on

The Cont r act or  shal l  mai nt ai n a l og det ai l i ng al l  i nci dent s,  i ncl udi ng 
si ght i ngs,  col l i s i ons wi t h,  i nj ur i es,  or  k i l l i ng of  Manat ees,  East er n 
I ndi go Snakes,  Bur r owi ng Owl s,  Gopher  Tor t oi se,  Snai l  Ki t e,  Car acar a,  Wood 
St or k,  Bal d Eagl es and Okeechobee Gour d occur r i ng dur i ng t he cont r act  
per i od.   The dat a shal l  be r ecor ded on f or ms pr ovi ded by t he Cont r act i ng 
Of f i cer  ( sampl e f or ms ar e on t he web si t e i ndi cat ed i n par agr aph 
CONSTRUCTI ON FORMS AND DETAI LS bel ow) .   Al l  dat a i n or i gi nal  f or m shal l  be 
f or war ded di r ect l y t o Chi ef ,  Envi r onment al  Br anch,  P.  O.  Box 4970,  
Jacksonvi l l e,  Fl or i da,  32232- 0019,  wi t hi n 10 days of  col l ect i on and copi es 
of  t he dat a shal l  be suppl i ed t o t he Cont r act i ng Of f i cer .   Fol l owi ng 
pr oj ect  compl et i on,  a r epor t  summar i z i ng t he above i nci dent s and si ght i ngs 
shal l  be submi t t ed t o t he f ol l owi ng:
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        Fl or i da Fi sh and Wi l dl i f e Conser vat i on Commi ssi on
        I mper i l ed Speci es Management  Sect i on
        620 Sout h Mer i di an St r eet ,  Mai l  St op 6A
        Tal l ahassee,  Fl or i da  32399- 1600

        Chi ef ,  Envi r onment al  Br anch
        U. S.  Ar my Cor ps of  Engi neer s ( CESAJ- PD- E)
        P. O.  Box 4970
        Jacksonvi l l e,  Fl or i da  32232- 0019

        Ar ea Engi neer ,  Sout h Fl or i da Ar ea Of f i ce
        U. S Ar my Cor ps of  Engi neer s ( CESAJ- CD- W)
        4400 PGA Boul evar d,  Sui t e 203
        Pal m Beach Gar dens,  Fl or i da  33410

        U. S.  Fi sh and Wi l dl i f e Ser vi ce
        1339 20t h St r eet
        Ver o Beach,  Fl or i da   32960- 3559

3. 1. 5. 3   Pr ot ect i on of  Mi gr at or y Bi r d Speci es

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o pr event  i mpact s t o mi gr at or y bi r ds and t hei r  
nest s.   Al l  const r uct i on per sonnel  shal l  be advi sed t hat  mi gr at or y bi r ds 
ar e pr ot ect ed by t he Fl or i da Endanger ed and Thr eat ened Speci es Act  of  
1977,  Ti t l e XXVI I I ,  Chapt er  372. 072,  and t he U. S.  Fi sh and Wi l dl i f e 
Ser vi ce pur suant  t o t he Mi gr at or y Bi r d Tr eat y Act  of  1918 and t he 
Endanger ed Speci es Act  of  1973,  as amended.   The Cont r act or  may be hel d 
r esponsi bl e f or  har mi ng or  har assi ng t he bi r ds,  t hei r  eggs or  t hei r  nest s 
as a r esul t  of  t he const r uct i on.   The Cont r act or  shal l  conduct  
pr econst r uct i on sur veys f or  pr ot ect ed speci es,  maki ng not e of  sui t abl e 
nest i ng habi t at  wi t hi n and adj acent  t o t he pr oj ect  wor k l i mi t s,  pr i or  t o 
t he st ar t  of  const r uct i on act i v i t i es.

  a.   Moni t or i ng of  Const r uct i on Ar ea:   I n or der  t o meet  t hese 
r esponsi bi l i t i es,  t he Cont r act or  shal l  conduct  moni t or i ng of  t he 
const r uct i on ar ea begi nni ng 1 Apr i l  t hr ough 31 August ,  i f  const r uct i on 
act i v i t i es occur  dur i ng t hat  per i od.   Dai l y moni t or i ng usi ng t he Dai l y 
Bi r d Moni t or i ng Repor t  shal l  be conduct ed dur i ng t he dawn or  dusk t i me 
f r ames by a bi r d moni t or  appr oved by t he Cont r act i ng Of f i cer .   
( Caut i on shal l  be t aken by t he moni t or  t o avoi d di st ur bance t o t he 
nest i ng bi r ds. )   The Cont r act or  shal l  mai nt ai n a dai l y l og det ai l i ng 
moni t or i ng and nest i ng act i v i t y ( not  al l  bi r d speci es ar e l i s t ed) .   
Sampl e moni t or i ng r epor t  and qual i f i cat i on sheet  ar e on t he web si t e 
i ndi cat ed i n par agr aph CONSTRUCTI ON FORMS AND DETAI LS bel ow.   Wi t hi n 
30 days af t er  compl et i on of  const r uct i on,  a summar y of  moni t or i ng 
shal l  be submi t t ed t o t he Cor ps det ai l i ng nest i ng and nest i ng 
success/ f ai l ur e i ncl udi ng speci es,  number  of  nest s cr eat ed,  l ocat i on,  
number  of  eggs,  number  of  of f spr i ng gener at ed dur i ng t he pr oj ect  and 
r easons f or  nest i ng success or  f ai l ur e,  i f  known.

  b.   Nest i ng Act i v i t y Not i f i cat i on:   Any nest i ng act i v i t y obser ved by 
t he Cont r act or  shal l  be r epor t ed i mmedi at el y t o t he Cont r act i ng 
Of f i cer  who shal l  have sol e aut hor i t y f or  any wor k st oppages,  cr eat i on 
of  t he buf f er  ar ea,  or  r est ar t  of  const r uct i on act i v i t i es.   I n 
addi t i on,  not i f y t he per sonnel  i ndi cat ed i n t he t abl e " Or der  of  
Cont act  of  Cor ps Per sonnel "  above,  and FWC Regi onal  Di r ect or  at  ( 561)  
625-5122.
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  c.   Pr esence/ Absence Sur vey:   At  l east  3 v i s i t s must  be made t o each 
si t e dur i ng Apr i l - Jul y.   A 6- mi nut e poi nt  count  ( var i abl e c i r cul ar  
pl ot )  shoul d be conduct ed bet ween sunr i se and 3 hour s af t er  or  1 hour  
pr i or  t o sunset .   I f  br eedi ng bi r ds ar e encount er ed,  nest s shal l  be 
l ocat ed and obser ved wi t hout  di st ur bance t o t he nest i ng act i v i t y.   
Nest s shal l  be mar ked and vi s i t ed ever y 3- 5 days t o det er mi ne f at e.

  d.   Nest i ng Wi t hi n Const r uct i on Ar ea:

    ( 1)   Shoul d nest i ng begi n wi t hi n t he const r uct i on ar ea,  a 
t empor ar y,  200- f oot  buf f er  shal l  be cr eat ed ar ound t he nest s and 
mar ked t o avoi d ent r y ( t he Cont r act i ng Of f i cer  wi l l  pr ovi de 
si gns) .   The ar ea shal l  be l ef t  undi st ur bed unt i l  nest i ng i s 
compl et ed or  t er mi nat ed,  and t he chi cks f l edge.   The deci s i on t o 
al l ow const r uct i on i n a f or mer  nest i ng s i t e wi l l  be det er mi ned by 
t he Cont r act i ng Of f i cer  i n consul t at i on wi t h t he U. S.  Fi sh and 
Wi l dl i f e Ser vi ce and t he FF&WCC.   Access t o t he nest i ng s i t es by 
humans ( except  l i mi t ed access when accompani ed by t he bi r d moni t or  
or  Cont r act i ng Of f i cer ) ,  equi pment  or  pet s under  cont r ol  of  t he 
Cont r act or  i s pr ohi bi t ed.

    ( 2)   I f  nest i ng occur s wi t hi n t he const r uct i on ar ea,  a 
bul l et i n boar d shal l  be pl aced and mai nt ai ned by t he Cont r act or  i n 
t he cont r act i ng shed wi t h t he l ocat i on map of  t he const r uct i on 
s i t e showi ng t he bi r d nest i ng ar eas and a war ni ng,  c l ear l y 
v i s i bl e,  st at i ng t hat  " BI RD NESTI NG AREAS ARE PROTECTED BY THE 
FLORI DA THREATENED AND ENDANGERED SPECI ES ACT AND THE FEDERAL 
MI GRATORY BI RD TREATY ACT" .

    ( 3)   Bi r ds wi l l  f i nd t he t op of  t he di ke or  t he f l at  i nt er i or  
desi r abl e nest i ng habi t at .   I f  const r uct i on act i v i t y ceases f or  
any per i od of  t i me,  nest i ng may occur  bef or e wor k can r esume.   Any 
st oppage of  act i v i t y coul d i nduce nest i ng,  subsequent l y,  
const r uct i on coul d be al t er ed or  st opped t o avoi d i mpact i ng t he 
bi r ds.   Ar eas whi ch ar e pot ent i al l y  sui t abl e f or  nest i ng can be 
al t er ed t o make t he ar ea undesi r abl e.   One appr oved met hod i s t he 
pl acement  of  st akes at  10-  t o 15- f oot  i nt er val s and t i e f l aggi ng 
bet ween t he st akes i n a web f ashi on.   Thi s may di ssuade bi r d 
nest i ng unt i l  const r uct i on can be r esumed.   I n addi t i on,  t he 
di sposal  ar ea basi n can be f l ooded pr i or  t o t he begi nni ng of  
nest i ng season t o t he el evat i on r equi r ed f or  di spl acement  f r om t he 
di sposal  of  dr edged mat er i al  i n or der  t o make t he basi n 
undesi r abl e f or  bi r d nest i ng.

    ( 4)   Nest i ng pl at f or ms ar e pr esent  wi t hi n,  and adj acent  t o,  
t he pr oj ect  wor k l i mi t s.   Ospr ey and ot her  pr ot ect ed speci es have 
nest ed on t hese pl at f or ms hi st or i cal l y.   I n addi t i on,  t her e ar e 
many t r ees pr ot ect ed ( such as cypr ess and pal ms)  wi t hi n t he 
pr oj ect  wor k l i mi t s t hat  may pr ovi de sui t abl e nest i ng habi t at  f or  
pr ot ect ed speci es.   I f  an i nact i ve bi r d nest  i s pr esent  wi t hi n t he 
pr oj ect  wor k l i mi t s,  t he Cont r act or  may appl y f or  a nest  r emoval  
per mi t  f r om FFWCC at  http://myfwc.com/license/wildlife/#nest 
removal  t o r emove t he i nact i ve nest  t o pr event  i mpact s t o 
const r uct i on.   I f  t he Cont r act or  r emoves any nest i ng pl at f or m( s) ,  
t he Cont r act or  shal l  r epl ace t he pl at f or m( s)  pr i or  t o compl et i on 
of  wor k.

  e.   Bi r d Moni t or i ng Qual i f i cat i ons:   The Cont r act or ' s Envi r onment al  
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Pr ot ect i on Pl an shal l  cont ai n t he qual i f i cat i ons of  t he bi r d moni t or  
and t he st eps t o be t aken t o const r uct  t he pr oj ect  i n such a manner  as 
not  t o i mpact  mi gr at or y bi r ds or  i nduce t hei r  nest i ng.   The 
qual i f i cat i ons of  t he bi r d moni t or  ar e a demonst r at ed abi l i t y  t o 
i dent i f y bi r d speci es,  gener al  and nest i ng behavi or  char act er i st i cs,  
nest s and eggs,  and a knowl edge of  habi t at  r equi r ement s.   I n addi t i on,  
r ef er ences must  be pr ovi ded t o ver i f y non- educat i onal  exper i ence.   The 
qual i f i cat i ons shal l  be submi t t ed on t he Bi r d Moni t or i ng Qual i f i cat i on 
Sheet.

  f .   Wor k Del ay:   Del ays i n wor k due t o t he f aul t  of  negl i gence of  
t he Cont r act or  or  t he Cont r act or ' s f ai l ur e t o compl y wi t h t hi s 
speci f i cat i on shal l  not  be compensabl e.   Any adj ust ment s t o t he 
cont r act  per f or mance per i od or  pr i ce t hat  ar e r equi r ed as a r esul t  of  
compl i ance wi t h t hi s sect i on shal l  be made i n accor dance wi t h t he 
Cl ause SUSPENSI ON OF WORK of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 
1.

3. 1. 5. 4   Bal d Eagl e ( Haliaeetus leucocephalus)

A sur vey f or  bal d eagl es'  nest s shal l  be conduct ed pr i or  t o any 
const r uct i on act i v i t i es.   A pr el i mi nar y sur vey has been conduct ed by t he 
Government.

  a.   A 660- f oot  no act i v i t y buf f er  zone shal l  be mai nt ai ned ar ound 
t he nest  under  t he f ol l owi ng condi t i ons:  ( a)  bui l di ng const r uct i on at  
any hei ght ,  and ( b)  wher e t he pr oj ect  f oot pr i nt  i s  any s i ze,  and ( c)  
t he act i v i t y wi l l  be v i s i bl e f r om t he nest ,  and ( d)  i f  t her e i s no 
si mi l ar  act i v i t y wi t hi n 1 mi l e of  t he nest .

    ( 1)   I f  t her e i s exi st i ng t ol er at ed act i v i t y f or  s i mi l ar  scope 
cl oser  t han 1 mi l e f r om t he nest ,  t he buf f er  zone may be adj ust ed 
t o t he same di st ance as t hat  act i v i t y or  st r uct ur e occur s wi t hi n 
t he 660 f eet .

  b.   A 330- f oot  no act i v i t y buf f er  zone shal l  be mai nt ai ned ar ound 
t he nest  under  t he f ol l owi ng condi t i ons:  ( a)  bui l di ng const r uct i on of  
any hei ght ,  and ( b)  pr oj ect  f oot pr i nt  i s  0. 5 acr e or  l ess,  and ( c)  t he 
act i v i t y wi l l  not  be v i s i bl e f r om t he nest ,  and ( d)  t her e i s no 
si mi l ar  act i v i t y wi t hi n 1 mi l e of  t he nest .

    ( 1)   I f  t her e i s exi st i ng t ol er at ed act i v i t y of  s i mi l ar  scope 
cl oser  t han 1 mi l e f r om t he nest ,  t he buf f er  zone may be adj ust ed 
t o t he same di st ance as t hat  act i v i t y or  st r uct ur e occur s wi t hi n 
t he 330 f eet  f or  any pr oj ect  f oot pr i nt  l ar ger  t han 0. 5 acr e.

  c.   I f  bal d eagl es nest  wi t hi n 660 f eet  of  a const r uct i on zone,  t he 
Cont r act or  shal l  be r equi r ed t o obt ai n t he appl i cabl e di st ur bance 
per mi t s f r om USFWS and FF&WCC.

The Ser vi ce and FWC r ecommend bi ol ogi cal  moni t or i ng of  t he nest i ng 
t er r i t or y i f  new devel opment ,  speci f i cal l y r esi dent i al ,  commer ci al ,  and 
/ or  i ndust r i al  const r uct i on,  i s  pr oposed t o occur  wi t hi n 660 f eet  of  t he 
nest  t r ee dur i ng t he nest i ng season ( Oct ober  1- May 15,  Ser vi ce 1987) .   I f  
wor k wi l l  occur  dur i ng nest i ng season,  t he Cont r act or  shal l  obt ai n a t ake 
per mi t  under  t he Bal d & Gol den Eagl e Pr ot ect i on Act  f r om USFWS.   I n 
addi t i on,  t he Cont r act or  shal l  obt ai n a di st ur bance per mi t  f r om FFWCC.   I f  
t he hat chl i ngs f l edge pr i or  t o t he May 15 dat e,  act i v i t y wi t hi n t he 660 
f oot  buf f er  woul d be al l owed.   Ther e ar e l i mi t ed except i ons wher e 
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i ndi v i dual  const r uct i on pr oj ect s may be gr ant ed cl oser  access t o nest s;  
t hi s wi l l  be det er mi ned by USFWS Fl or i da Ecol ogi cal  Fi el d Of f i ces ( FEFO)  
st af f .   I n t he event  t hat  const r uct i on wi t hi n t he i nt er i or  of  t he buf f er  
i s unavoi dabl e wi t hi n nest i ng season,  t he Bal d Eagl e Moni t or  Gui del i nes,  
Sept ember ,  2006,  wi l l  be i mpl ement ed accor di ngl y.

3. 1. 5. 5   Pr ot ect i on of  The Fl or i da Bur r owi ng Owl  ( Athene cunicularia 
floridana)

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o pr event  i mpact s t o bur r owi ng owl s and t hei r  
nest s.   Al l  const r uct i on per sonnel  shal l  be advi sed t hat  bur r owi ng owl s 
ar e pr ot ect ed by t he U. S.  Fi sh and Wi l dl i f e Ser vi ce under  t he Feder al  
Mi gr at or y Bi r d Tr eat y Act .   Bur r owi ng owl s ar e l i s t ed as a Speci es of  
Speci al  Concer n by t he St at e of  Fl or i da,  and t her ef or e i t  i s  i l l egal  t o 
t ake ( pur sue,  hunt ,  capt ur e,  mol est ,  or  k i l l )  t hem and t hei r  nest  bur r ows 
or  eggs wi t hout  a per mi t  i ssued by t he Execut i ve Di r ect or  of  t he 
Commi ssi on.   The Cont r act or  may be hel d r esponsi bl e f or  har mi ng or  
har assi ng t he bi r ds,  t hei r  eggs,  or  t hei r  nest s as a r esul t  of  t he 
construction.

  a.   Moni t or i ng of  Const r uct i on Ar ea:   I n or der  t o meet  t hese 
r esponsi bi l i t i es,  t he Cont r act or  shal l  conduct  moni t or i ng of  t he 
const r uct i on ar ea begi nni ng 15 Febr uar y t hr ough 10 Jul y,  i f  
const r uct i on act i v i t i es occur  dur i ng t hat  per i od.   Dai l y moni t or i ng 
usi ng t he Dai l y Bi r d Moni t or i ng Repor t  shal l  be conduct ed dur i ng t he 
dawn or  dusk t i me f r ames by a bi r d moni t or  appr oved by t he Cont r act i ng 
Of f i cer .   Caut i on shal l  be t aken by t he moni t or  t o avoi d di st ur bance 
t o t he nest i ng bi r ds.   The Cont r act or  shal l  mai nt ai n a dai l y l og 
det ai l i ng moni t or i ng and nest i ng act i v i t y ( not  al l  bi r d speci es ar e 
l i s t ed) .   Sampl e moni t or i ng r epor t  and qual i f i cat i on sheet  ar e on t he 
web si t e i ndi cat ed i n t he par agr aph CONSTRUCTI ON FORMS AND DETAI LS 
bel ow.   Wi t hi n 30 days af t er  compl et i on of  const r uct i on,  a summar y of  
moni t or i ng shal l  be submi t t ed t o t he Cor ps det ai l i ng nest i ng and 
nest i ng success/ f ai l ur e i ncl udi ng speci es,  number  of  nest s cr eat ed,  
l ocat i on,  number  of  eggs,  number  of  of f spr i ng gener at ed dur i ng t he 
pr oj ect  and r easons f or  nest i ng success or  f ai l ur e,  i f  known.

  b.   Nest i ng Wi t hi n Const r uct i on Ar ea:

    ( 1)   Shoul d nest i ng begi n wi t hi n t he const r uct i on ar ea,  a 
t empor ar y,  150- f oot  buf f er  shal l  be cr eat ed ar ound t he nest s and 
mar ked t o avoi d ent r y ( t he Cont r act i ng Of f i cer  wi l l  pr ovi de 
si gns) .   The ar ea shal l  be l ef t  undi st ur bed unt i l  nest i ng i s 
compl et ed or  t er mi nat ed,  and t he chi cks f l edge.   The deci s i on t o 
al l ow const r uct i on i n a f or mer  nest i ng s i t e wi l l  be det er mi ned by 
t he Cont r act i ng Of f i cer  i n consul t at i on wi t h t he U. S.  Fi sh and 
Wi l dl i f e Conser vat i on Commi ssi on.   Access t o t he nest i ng s i t es by 
humans ( except  l i mi t ed access when accompani ed by t he bi r d moni t or  
or  Cont r act i ng Of f i cer ) ,  equi pment  or  pet s under  cont r ol  of  t he 
Cont r act or  i s pr ohi bi t ed.

    ( 2)   I f  a t empor ar y buf f er  i s i nf easi bl e,  a t ake per mi t  can be 
r equest ed by submi t t i ng an appl i cat i on packet  t o t he Pr ot ect ed 
Speci es Per mi t  Coor di nat or ,  Bur eau of  Wi l dl i f e Di ver si t y 
Conser vat i on,  Fl or i da Fi sh and Wi l dl i f e Conser vat i on Commi ssi on,  
620 S.  Mer i di an St . ,  Mai l  St at i on WLD- BLX,  Tal l ahassee,  FL 
32399- 1600,  ( 850)  921- 5990,  ext  17310.
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  c.   Bi r d Moni t or i ng Qual i f i cat i ons:   The Cont r act or ' s Envi r onment al  
Pr ot ect i on Pl an shal l  cont ai n t he qual i f i cat i ons of  t he bi r d moni t or  
and st eps t o be t aken t o const r uct  t he pr oj ect  i n such a manner  as not  
t o i mpact  mi gr at or y bi r ds or  i nduce t hei r  nest i ng.   The qual i f i cat i ons 
of  t he bi r d moni t or  ar e a demonst r at ed abi l i t y  t o i dent i f y bi r d 
speci es,  gener al  and nest i ng behavi or  char act er i st i cs,  nest s and eggs,  
and a knowl edge of  habi t at  r equi r ement s.   I n addi t i on,  r ef er ences must  
be pr ovi ded t o ver i f y non- educat i onal  exper i ence.

  d.   Wor k Del ay:   Del ays i n wor k due t o t he f aul t  or  negl i gence of  
t he Cont r act or  or  t he Cont r act or ' s f ai l ur e t o compl y wi t h t hi s 
speci f i cat i on shal l  not  be compensabl e.   Any adj ust ment s t o t he 
cont r act  per f or mance per i od or  pr i ce t hat  ar e r equi r ed as a r esul t  of  
compl i ance wi t h t hi s sect i on shal l  be made i n accor dance wi t h t he 
Cl ause SUSPENSI ON OF WORK of  Sect i on 00700 CONTRACT CLAUSES.

3. 1. 5. 6   Pr ot ect i on of  Ever gl ade Snai l  Ki t e ( Rostrhamus sociabilis plumbeus)

No act i v i t i es wi l l  be conduct ed wi t hi n 1, 640 f eet  of  Ever gl ade snai l  k i t e 
nest s dur i ng t he br eedi ng season ( Januar y t hr ough June)  or  ar ound r oost i ng 
s i t es t hr oughout  t he year .   I f  t he snai l  k i t e i s document ed on si t e,  
pr oj ect  act i v i t i es shal l  be modi f i ed t o not  di st ur b t he bi r ds.   I f  pr oj ect  
act i v i t i es i n snai l  k i t e habi t at  dur i ng t hi s br eedi ng season ar e 
unavoi dabl e,  t hen a knowl edgeabl e s i t e moni t or  wi l l  be used t o det er mi ne 
when act i v i t i es ar e di st ur bi ng t he bi r ds.   Pr oj ect  act i v i t i es wi l l  cease 
i f  t he snai l  k i t es ar e di st ur bed,  and t he Cont r act i ng Of f i cer  and 
Envi r onment al  Br anch Chi ef  shal l  be cont act ed.   I f  di st ur bance i s expect ed 
t hen an i nci dent al  t ake per mi t  i s  needed,  and shal l  be acqui r ed by t he 
Contractor.

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o pr event  i mpact s t o Ever gl ade snai l  k i t es and 
t hei r  nest s.   Al l  const r uct i on per sonnel  shal l  be advi sed t hat  Ever gl ade 
snai l  k i t es ar e pr ot ect ed by t he U. S.  Fi sh and Wi l dl i f e Ser vi ce pur suant  
t o t he Endanger ed Speci es Act  of  1973,  as amended ( 87 St at .  884:  16 U. S. C.  
1531 et  seq. ) .   Speed l i mi t s ar e l i mi t ed t o 30 t o 35 mph wher e t r af f i c  i s  
not  common ( behi nd gat es)  dur i ng t he day.   At  dawn and dusk,  speed l i mi t s 
wi l l  be l i mi t ed f r om 15- 25 mph wher e t r af f i c  i s  not  common ( behi nd 
gat es) .   The Cont r act or  may be hel d r esponsi bl e f or  har mi ng or  har assi ng 
t he bi r ds,  t hei r  eggs or  t hei r  nest s as a r esul t  of  t he const r uct i on.   The 
Cont r act or  must  f ol l ow t he Ter ms and Condi t i ons out l i ned by U. S.  Fi sh and 
Wi l dl i f e Ser vi ce as out l i ned i n t he Pr oj ect  Concur r ence Let t er .   
Requi r ement s i ncl ude:

a.   Moni t or i ng of  Const r uct i on Ar ea.   I n or der  t o meet  t hese 
r esponsi bi l i t i es,  t he Cont r act or  shal l  conduct  moni t or i ng wi t hi n 1, 640 
f eet  of  t he const r uct i on ar ea Januar y t hr ough June,  and i mmedi at el y 
pr i or  t o const r uct i on.   Sur veys wi l l  f ol l ow t he appr opr i at e pr ocedur es 
out l i ned i n t he Management  Gui del i nes f or  Ever gl ade snai l  k i t es f r om 
t he USFWS.

b.   Sur vey.   Pr e- nest i ng sur veys shal l  be conduct ed bet ween sunr i se 
and about  1100 hour s or  bet ween about  1600 hour s and sunset .   At  l east  
one pr e- nest i ng sur vey shal l  be conduct ed weekl y begi nni ng December  
1.   Pr e- nest i ng sur veys shal l  cover  an ar ea at  l east  1, 640 f eet  
sur r oundi ng al l  pr oj ect  act i v i t i es,  whi ch i ncl ude but  mi ght  not  be 
l i mi t ed t o access r oads,  channel s,  or  ot her  r out es;  equi pment  st or age 
f aci l i t i es;  and const r uct i on s i t es.
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c.   Moni t or i ng.   A knowl edgeabl e bi ol ogi st  wi l l  moni t or  act i ve snai l  
k i t e nest s dur i ng al l  pr oj ect  act i v i t i es wi t hi n 1, 640 f eet  of  act i ve 
snai l  k i t e nest s.   Nest  moni t or s wi l l  r ecor d snai l  k i t e and pr oj ect  
act i v i t i es suf f i c i ent l y t o obser ve i f / when pr oj ect  act i v i t i es di st ur b 
snai l  k i t es.   Snai l  k i t e di st ur bance behavi or s i ncl ude,  but  mi ght  not  
be l i mi t ed t o,  r esponsi ve movement ,  agi t at i on,  or  f l ushi ng.   I f  
di st ur bance behavi or s ar e obser ved,  pr oj ect  act i v i t i es shal l  cease.   
The nest  moni t or s shal l  r epor t  di st ur bance behavi or s t o t he Cor ps,  who 
i n consul t at i on wi t h t he USFWS wi l l  det er mi ne whi ch act i v i t i es ar e 
al l owed t o r esume.

d.   Pr oj ect  Modi f i cat i ons.   I f  t he nest i ng snai l  k i t es ar e document ed,  
pr oj ect  act i v i t i es shal l  be modi f i ed t o avoi d di st ur bance.   No 
act i v i t i es shal l  be conduct ed wi t hi n 425 f eet  of  t he nest s dur i ng 
br eedi ng season or  ar ound r oost i ng s i t es t hr oughout  t he year .   
Di st ur bance wi l l  be avoi ded wi t hi n a 425- f oot  zone est abl i shed ar ound 
act i ve nest s.   Habi t at  di st ur bances,  such as ant hr opogeni c wat er  l evel  
changes and veget at i ve al t er at i ons shal l  be avoi ded wi t hi n a 
1, 640- f oot  ar ea sur r oundi ng act i ve nest s dur i ng t he br eedi ng season 
( Januar y t o June) .

e.   I nj ur ed or  Dead Snai l  Ki t e.   I f  a dead,  i nj ur ed,  or  s i ck snai l  
k i t e i s f ound i n t he pr oj ect  f oot pr i nt  or  al ong access r oads t o t he 
pr oj ect  s i t e,  not i f i cat i on shal l  be made t o t he Cont r act i ng Of f i cer  
and Chi ef  of  t he Envi r onment al  Br anch i n t he Jacksonvi l l e Di st r i ct  
Of f i ce,  and t o U. S.  Fi sh and Wi l dl i f e Ser vi ce Law Enf or cement  Of f i ce  
Rober t  Regi st er ,  Speci al  Agent ,  1339 20t h St r eet ,  Ver o Beach,  Fl or i da 
32960;  772- 562- 3909,  ext ensi on 224.   Not i f i cat i on shal l  al so be made 
t o t he Fl or i da Fi sh and Wi l dl i f e Conser vat i on Commi ssi on,  Sout h 
Regi on,  3900 Dr ane Fi el d Road,  Lakel and,  FL 33811,  Wi l dl i f e Al er t  
Number  1- 800- 404- 3922.   A dead speci men shal l  be bagged and f r ozen.   
I n conj unct i on wi t h t he car e of  s i ck or  i nj ur ed snai l  k i t e or  
pr eser vat i on of  bi ol ogi cal  mat er i al  f r om a dead ani mal ,  t he f i nder  
al so has t he r esponsi bi l i t y  t o car r y out  i nst r uct i ons pr ovi ded by t he 
U. S.  Fi sh and Wi l dl i f e Ser vi ce Law Enf or cement  of f i ce t o ensur e t hat  
evi dence i nt r i nsi c t o t he speci men i s not  unnecessar i l y  di st ur bed.

3. 1. 5. 7   Pr ot ect i on of  Wood St or k ( Mycteria americana)

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o pr event  i mpact s t o wood st or ks and t hei r  
nest s.   Speed l i mi t s ar e l i mi t ed t o 30 t o 35 mph wher e t r af f i c  i s  not  
common ( behi nd gat es)  dur i ng t he day.   At  dawn and dusk,  speed l i mi t s wi l l  
be l i mi t ed f r om 15- 25 mph wher e t r af f i c  i s  not  common ( behi nd gat es) .   Al l  
const r uct i on per sonnel  shal l  be advi sed t hat  wood st or ks ar e pr ot ect ed by 
t he U. S.  Fi sh and Wi l dl i f e Ser vi ce pur suant  t o t he Endanger ed Speci es Act  
of  1973,  as amended.   The Cont r act or  may be hel d r esponsi bl e f or  har mi ng 
or  har assi ng t he bi r ds,  t hei r  eggs or  t hei r  nest s as a r esul t  of  t he 
const r uct i on.   The Cont r act or  must  f ol l ow t he Ter ms and Condi t i ons 
out l i ned by t he U. S.  Fi sh and Wi l dl i f e Ser vi ce as out l i ned i n t he Pr oj ect  
Concur r ence Let t er .   Requi r ement s i ncl ude:

a.   Moni t or i ng of  Const r uct i on Ar ea.   I n or der  t o meet  t hese 
r esponsi bi l i t i es,  t he Cont r act or  shal l  conduct  moni t or i ng wi t hi n 
1, 000- 1, 500 f eet  of  t he const r uct i on ar ea Januar y t hr ough June,  and 
i mmedi at el y pr i or  t o const r uct i on.   Sur veys shal l  f ol l ow t he 
appr opr i at e pr ocedur es out l i ned i n t he wood st or k Habi t at  Management  
Gui del i nes f r om t he USFWS.
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b.   Sur vey.   Sur veys shal l  be conduct ed bet ween sunr i se and about  1100 
hour s or  bet ween about  1600 hour s and sunset .   Wood st or ks ar e most  
act i vel y nest  bui l di ng,  f or agi ng,  or  f eedi ng young bet ween sunr i se and 
about  1100 hour s,  and agai n bet ween about  1600 hour s and sunset .   Wood 
st or ks ar e r ar el y act i ve dur i ng t he heat  of  mi dday,  especi al l y i n t he 
summer  mont hs.

c.   Moni t or i ng.   A knowl edgeabl e bi ol ogi st  shal l  moni t or  act i ve wood 
st or k nest s dur i ng al l  pr oj ect  act i v i t i es wi t hi n 1, 000 f eet  of  act i ve 
wood st or k nest s.   Nest  moni t or s wi l l  r ecor d snai l  k i t e and pr oj ect  
act i v i t i es suf f i c i ent l y t o obser ve i f / when pr oj ect  act i v i t i es di st ur b 
wood st or ks.   Wood st or k di st ur bance behavi or s i ncl ude but  mi ght  not  
be l i mi t ed t o r esponsi ve movement ,  agi t at i on,  or  f l ushi ng.   I f  
di st ur bance behavi or s ar e obser ved,  pr oj ect  act i v i t i es shal l  cease.   
The nest  moni t or s shal l  r epor t  di st ur bance behavi or s t o t he Cor ps,  who 
i n consul t at i on wi t h t he USFWS wi l l  det er mi ne whi ch act i v i t i es ar e 
al l owed t o r esume.

d.   Pr oj ect  Modi f i cat i ons.   I f  t he nest i ng wood st or ks ar e document ed,  
pr oj ect  act i v i t i es shal l  be modi f i ed t o avoi d di st ur bance.   No 
act i v i t i es shal l  be conduct ed wi t hi n 1, 000 f eet  of  t he nest s dur i ng 
br eedi ng season or  ar ound r oost i ng s i t es t hr oughout  t he year .    
Di st ur bance wi l l  be avoi ded wi t hi n a 1, 000- f oot  zone est abl i shed 
ar ound act i ve nest s.   Habi t at  di st ur bances,  such as ant hr opogeni c 
wat er  l evel  changes and veget at i ve al t er at i ons shal l  be avoi ded wi t hi n 
a 1, 500- f oot  ar ea sur r oundi ng act i ve nest s dur i ng t he br eedi ng season 
( Januar y t o June) .

e.   I nj ur ed or  Dead Wood St or k.   I f  a dead,  i nj ur ed,  or  s i ck wood 
st or k i s f ound i n t he pr oj ect  f oot pr i nt  or  al ong access r oads t o t he 
pr oj ect  s i t e,  not i f i cat i on shal l  be made t o t he Cont r act i ng Of f i cer  
and Chi ef  of  t he Envi r onment al  Br anch i n t he Jacksonvi l l e Di st r i ct  
Of f i ce,  and t o t he U. S.  Fi sh and Wi l dl i f e Ser vi ce Law Enf or cement  
Of f i ce Rober t  Regi st er ,  Speci al  Agent ,  1339 20t h St r eet ,  Ver o Beach,  
Fl or i da 32960,  772- 562- 3909,  ext ensi on 224.   Not i f i cat i on shal l  al so 
be made t o t he Fl or i da Fi sh and Wi l dl i f e Conser vat i on Commi ssi on,  
Sout h Regi on,  3900 Dr ane Fi el d Road,  Lakel and,  Fl or i da 33811,  Wi l dl i f e 
Al er t  Number  1- 800- 404- 3922.   A dead speci men shal l  be bagged and 
f r ozen.   I n conj unct i on wi t h t he car e of  s i ck or  i nj ur ed wood st or k or  
pr eser vat i on of  bi ol ogi cal  mat er i al  f r om a dead ani mal ,  t he f i nder  
al so has t he r esponsi bi l i t y  t o car r y out  i nst r uct i ons pr ovi ded by t he 
U. S.  Fi sh and Wi l dl i f e Ser vi ce Law Enf or cement  of f i ce t o ensur e t hat  
evi dence i nt r i nsi c t o t he speci men i s not  unnecessar i l y  di st ur bed.

3. 1. 5. 8   Pr ot ect i on of  Audubon' s Cr est ed Car acar a ( Polyborus plancus 
audubonii)

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o pr event  i mpact s t o car acar a and t hei r  nest s.   
Speed l i mi t s ar e l i mi t ed t o 30 t o 35 mph wher e t r af f i c  i s  not  common 
( behi nd gat es)  dur i ng t he day.   At  dawn and dusk,  speed l i mi t s shal l  be 
l i mi t ed f r om 15- 25 mph wher e t r af f i c  i s  not  common ( behi nd gat es) .   Al l  
const r uct i on per sonnel  shal l  be advi sed t hat  car acar a ar e pr ot ect ed by t he 
U. S.  Fi sh and Wi l dl i f e Ser vi ce pur suant  t o t he Endanger ed Speci es Act  of  
1973,  as amended.   The Cont r act or  may be hel d r esponsi bl e f or  har mi ng or  
har assi ng t he bi r ds,  t hei r  eggs or  t hei r  nest s as a r esul t  of  t he 
const r uct i on.   The Cont r act or  must  f ol l ow t he Ter ms and Condi t i ons 
out l i ned by U. S.  Fi sh and Wi l dl i f e Ser vi ce as out l i ned i n t he Pr oj ect  
Concur r ence Let t er .   Requi r ement s i ncl ude:
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a.   Moni t or i ng of  Const r uct i on Ar ea.   I n or der  t o meet  t hese 
r esponsi bi l i t i es,  t he Cont r act or  shal l  conduct  moni t or i ng wi t hi n 
985- 4, 920 f eet  of  t he const r uct i on ar ea bet ween Januar y and Apr i l ,  and 
i mmedi at el y pr i or  t o const r uct i on.   Sur veys shal l  f ol l ow t he 
appr opr i at e pr ocedur es out l i ned i n t he Sur vey Pr ot ocol  f or  car acar a 
Ter r i t or i es f r om t he USFWS.

b.   Sur veys ar e best  conduct ed ear l y i n t he mor ni ng or  l at e i n t he 
af t er noon.   Car acar as ar e most  act i vel y nest  bui l di ng,  f or agi ng,  or  
f eedi ng young bet ween sunr i se and about  1100 hour s,  and agai n bet ween 
about  1600 hour s and sunset .   Car acar as ar e r ar el y act i ve dur i ng t he 
heat  of  mi dday,  especi al l y i n t he summer  mont hs.

c.   Moni t or i ng.   A knowl edgeabl e bi ol ogi st  wi l l  moni t or  act i ve 
car acar a nest s dur i ng al l  pr oj ect  act i v i t i es wi t hi n 985 f eet  of  act i ve 
car acar a nest s.   Nest  moni t or s wi l l  r ecor d car acar a and pr oj ect  
act i v i t i es suf f i c i ent l y t o obser ve i f / when pr oj ect  act i v i t i es di st ur b 
car acar a.   Car acar a di st ur bance behavi or s i ncl ude,  but  mi ght  not  be 
l i mi t ed t o r esponsi ve movement ,  agi t at i on,  or  f l ushi ng.   I f  
di st ur bance behavi or s ar e obser ved,  pr oj ect  act i v i t i es shal l  cease.   
The nest  moni t or s shal l  r epor t  di st ur bance behavi or s t o t he Cor ps,  who 
i n consul t at i on wi t h t he USFWS shal l  det er mi ne whi ch act i v i t i es ar e 
al l owed t o r esume.

d.   Pr oj ect  modi f i cat i ons.   I f  nest i ng car acar as ar e document ed,  
pr oj ect  act i v i t i es shal l  be modi f i ed t o avoi d di st ur bance.   No 
act i v i t i es shal l  be conduct ed wi t hi n 985 f eet  of  t he nest s dur i ng 
br eedi ng season or  ar ound r oost i ng s i t es t hr oughout  t he year .   
Di st ur bance shal l  be avoi ded wi t hi n a 985- f oot  zone est abl i shed ar ound 
act i ve nest s.   Habi t at  di st ur bance,  such as ant hr opogeni c wat er  l evel  
changes and veget at i ve al t er at i ons,  shal l  be avoi ded wi t hi n a 
4, 920- f oot  ar ea sur r oundi ng act i ve nest s dur i ng t he br eedi ng season 
( Januar y t o June) .

e.   I nj ur ed or  Dead Car acar a.   I f  a dead,  i nj ur ed,  or  s i ck car acar a i s 
f ound i n t he pr oj ect  f oot pr i nt  or  al ong access r oads t o t he pr oj ect  
s i t e,  not i f i cat i on shoul d be made t o t he Cont r act i ng Of f i cer  and Chi ef  
of  t he Envi r onment al  Br anch i n t he Jacksonvi l l e Di st r i ct  Of f i ce,  and 
t o U. S.  Fi sh and Wi l dl i f e Ser vi ce Law Enf or cement  Of f i ce Rober t  
Regi st er ,  Speci al  Agent ,  1339 20t h St r eet ,  Ver o Beach,  Fl or i da 32960;  
772- 562- 3909,  ext ensi on 224.   Not i f i cat i on shoul d al so be made t o t he 
Fl or i da Fi sh and Wi l dl i f e Conser vat i on Commi ssi on;  Sout h Regi on;  3900 
Dr ane Fi el d Road;  Lakel and,  Fl  33811;  Wi l dl i f e Al er t  Number  
1- 800- 404- 3922.   A dead speci men shoul d be bagged and f r ozen.   I n 
conj unct i on wi t h t he car e of  s i ck or  i nj ur ed car acar a or  pr eser vat i on 
of  bi ol ogi cal  mat er i al  f r om a dead ani mal ,  t he f i nder  al so has t he 
r esponsi bi l i t y  t o car r y out  i nst r uct i ons pr ovi ded by t he U. S.  Fi sh and 
Wi l dl i f e Ser vi ce Law Enf or cement  of f i cer  t o ensur e t hat  evi dence 
i nt r i nsi c t o t he speci men i s not  unnecessar i l y  di st ur bed.

3. 1. 5. 9   Pr ot ect i on of  Gopher  Tor t oi se ( GT)  Popul at i ons ( Gopherus polyphemus
)

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o pr event  i mpact s t o GTs and t hei r  bur r ows.   Al l  
const r uct i on per sonnel  shal l  be advi sed t hat  GTs ar e l i s t ed by t he St at e 
of  Fl or i da as a Speci es of  Speci al  Concer n and pr ot ect ed by t he FAC,  
Chapt er  39027. 002( 4) .   The Cont r act or  may be hel d r esponsi bl e f or  t aki ng,  
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har mi ng,  or  har assi ng t he t or t oi ses,  t hei r  eggs or  t hei r  bur r ows as a 
r esul t  of  t he const r uct i on.   The dest r uct i on of  GT bur r ows const i t ut es 
t aki ng under  t hi s l aw except  as aut hor i zed by speci f i c  per mi t .

a.   Gener al .   I n or der  t o meet  t hese r esponsi bi l i t i es,  t he Cont r act or  
shal l  conduct  GT sur veys pr i or  t o t he begi nni ng of  const r uct i on 
act i v i t i es.   The sur veys shal l  be conduct ed by a qual i f i ed GT 
bi ol ogi st .   A l i s t  of  qual i f i ed i ndi v i dual s may be obt ai ned f r om t he 
FF&WCC.   The Cont r act or  shal l  st ay at  l east  25 f eet  f r om ent r ances of  
i ndi v i dual  bur r ows.

b.   St at e Per mi t  Appl i cat i ons.   Pur suant  t o t he r equi r ement s of  Rul es 
68- 25. 002 and 68- 27. 002 of  t he Wi l dl i f e Code of  t he St at e of  Fl or i da 
( Ti t l e 68A,  FAC) ,  a per mi t  f or  a GT capt ur e/ r el ocat i on r el ease pr oj ect  
must  be secur ed f r om t he FF&WCC pr i or  t o i ni t i at i ng any r el ocat i on 
wor k.   Appl i cat i ons shal l  be submi t t ed at  l east  30 days pr i or  t o t he 
t i me needed f r om Of f i ce of  Envi r onment al  Ser vi ces,  Di v i s i on of  
Wi l dl i f e,  Fl or i da Fi sh and Wi l dl i f e Conser vat i on Commi ssi on,  620 S 
Mer i di an St r eet ,  Tal l ahassee,  Fl or i da 32399- 1600,  ATTN:   Mr .  Ri ck 
McCann,  Endanger ed Speci es Coor di nat or ,  t el ephone 850- 488- 6661.   
Per mi t s t o capt ur e and r el ease GTs on si t e wi l l  be i ssued by r egi onal  
Di v i s i on of  Wi l dl i f e or  Of f i ce of  Envi r onment al  Ser vi ces per sonnel  
based on t el ephone r equest s ( f i el d ver i f i cat i ons may be conduct ed by 
FF&WCC per sonnel  i f  deemed necessar y) .

c.   Appl i cat i on I nf or mat i on.   The appl i cat i on wi l l  cont ai n,  but  not  be 
l i mi t ed t o,  aer i al  phot ogr aphy of  t he donor  and r eci pi ent  s i t es,  a 
det ai l ed map showi ng t he l ocat i on of  t he act i ve and i nact i ve bur r ow 
si t es,  t he l ocat i on and number  of  acr es of  GT habi t at ,  t he car r y i ng 
capaci t y of  t he r eci pi ent  s i t e and any management  pl ans f or  t he 
r eci pi ent  s i t e.

d.   Appl i cant  Qual i f i cat i ons.   Appl i cant s f or  r el ocat i on per mi t s shal l  
be sui t abl y t r ai ned or  exper i enced i n such wor k.   Copi es of  appl i cant  
cr edent i al s demonst r at i ng such shal l  be appended t o appl i cat i ons.   A 
l i s t  of  qual i f i ed i ndi v i dual s may be obt ai ned f r om t he FF&WCC.

3. 1. 5. 10   Pr ot ect i on of  East er n I ndi go Snake ( Drymachon couperi)

  a.   Moni t or i ng of  Const r uct i on Ar ea:   The Cont r act or  shal l  
coor di nat e wi t h t he Jacksonvi l l e Di st r i ct  Cor ps of  Engi neer s,  
Envi r onment al  Br anch,  Sout h Fl or i da Sect i on ( CESAJ- PD- ES)  and t he U. S.  
Fi sh and Wi l dl i f e Ser vi ce' s ( FWS)  Sout h Fl or i da Fi el d Of f i ce dur i ng 
t he est abl i shment  and i mpl ement at i on of  an i ndi go snake 
pr ot ect i on/ educat i on pl an.

  b.   Qual i f i ed Obser ver :   A qual i f i ed obser ver  shal l  be pr esent  on 
si t e t o wat ch f or  i ndi go snakes dur i ng al l  const r uct i on phases,  
i ncl udi ng cl ear i ng phases of  t he pr oj ect .   The name( s)  and 
qual i f i cat i ons of  t he pr oposed obser ver  shal l  be submi t t ed t o t he 
Cont r act i ng Of f i cer  f or  appr oval .   The i nf or mat i on submi t t ed shoul d 
i ndi cat e what  exper i ence t he i ndi v i dual  has t hat  woul d qual i f y t he 
per son t o act  as an i ndi go snake obser ver .

  c.  I ndi go Snake Pr ot ect i on/ Educat i on Pl an:   An i ndi go snake 
pr ot ect i on/ educat i on pl an shal l  be devel oped f or  al l  const r uct i on 
cr ews t o f ol l ow.   The pl an shal l  be pr ovi ded t o t he Cont r act i ng 
Of f i cer  f or  r evi ew and appr oval  at  l east  30 days pr i or  t o any 
const r uct i on or  c l ear i ng act i v i t i es.   The educat i onal  mat er i al s f or  
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t he pl an coul d consi st  of  a combi nat i on of  post er s or  v i deos,  
pamphl et s,  and l ect ur es and shoul d i ncl ude t he f ol l owi ng i nf or mat i on:

    ( 1)   Descr i pt i on of  t he i ndi go snake,  i t s habi t s,  and 
pr ot ect i on under  Feder al  Law;

    ( 2)   I nst r uct i ons not  t o i nj ur e,  har m,  har ass or  k i l l  t hi s 
species;

    ( 3)   Di r ect i ons t o not i f y t he qual i f i ed obser ver ( s)  i f  an 
i ndi go snake i s s i ght ed;

    ( 4)   Di r ect i ons t o cease const r uct i on act i v i t y,  not i f y t he 
qual i f i ed obser ver ,  and al l ow t he i ndi go snake suf f i c i ent  t i me t o 
move away f r om t he si t e on i t s own bef or e r esumi ng const r uct i on 
( onl y a qual i f i ed i ndi v i dual ,  who has been ei t her  aut hor i zed by a 
Sect i on 10( a) ( 1) ( A)  per mi t  i ssued by t he FWS,  or  desi gnat ed as an 
agent  of  t he St at e of  Fl or i da by t he FF&WCC f or  such act i v i t i es,  
i s  per mi t t ed t o come i n cont act  wi t h an i ndi go snake) ;

    ( 5)   Tel ephone number s of  per t i nent  agenci es t o be cont act ed 
i f  a dead i ndi go snake i s encount er ed;  and,

    ( 6)   I nst r uct i ons t hat ,  i f  necessar y,  i ndi go snakes shal l  be 
hel d i n capt i v i t y onl y l ong enough t o t r anspor t  t hem t o a r el ease 
si t e;  at  no t i me shal l  t wo snakes be kept  i n t he same cont ai ner  
dur i ng t r anspor t at i on.

3. 1. 5. 11   Pr ot ect i on of  t he West  I ndi an ( Fl or i da)  Manat ee ( Trichechus 
manatus latirostris)

  a.   Ci v i l  and Cr i mi nal  Penal t i es:   Al l  const r uct i on per sonnel  shal l  
be advi sed t hat  t her e ar e c i v i l  and cr i mi nal  penal t i es f or  har mi ng,  
har assi ng,  or  k i l l i ng manat ees whi ch ar e pr ot ect ed under  t he Mar i ne 
Mammal  Pr ot ect i on Act  of  1972,  t he Endanger ed Speci es Act  of  1973,  and 
t he Fl or i da Manat ee Sanct uar y Act .   The Cont r act or  may be hel d 
r esponsi bl e f or  any manat ee har med,  har assed,  or  k i l l ed as a r esul t  of  
const r uct i on act i v i t i es.

  b.   Si l t at i on Bar r i er s:   I f  s i l t at i on bar r i er s ar e used,  t hey shal l  
be made of  mat er i al  i n whi ch manat ees cannot  become ent angl ed,  ar e 
pr oper l y secur ed,  and ar e r egul ar l y moni t or ed t o avoi d manat ee 
ent r apment .   Bar r i er s must  not  bl ock manat ee ent r y t o or  exi t  f r om 
essent i al  habi t at .

  c.   Vessel / Boat  Oper at i on:   Al l  vessel s associ at ed wi t h t he pr oj ect  
shal l  oper at e at  " no wake/ i dl e"  speeds at  al l  t i mes whi l e i n wat er s 
wher e t he dr af t  of  t he vessel  pr ovi des l ess t han a f our - f oot  c l ear ance 
f r om t he bot t om,  and vessel s shal l  f ol l ow r out es of  deep wat er  
whenever  possi bl e.   Boat s used t o t r anspor t  per sonnel  shal l  be 
shal l ow- dr af t  vessel s,  pr ef er abl y of  t he l i ght - di spl acement  cat egor y,  
wher e navi gat i onal  saf et y per mi t s.   Moor i ng bumper s shal l  be pl aced on 
al l  bar ges,  t ugs,  and si mi l ar  l ar ge vessel s wher ever  and whenever  
t her e i s a pot ent i al  f or  manat ees t o be cr ushed bet ween t wo moor ed 
vessel s.   The bumper s shal l  pr ovi de a mi ni mum st and- of f  di st ance of  4 
feet.

  d.   Pr i or  t o const r uct i on,  measur es t o pr event  manat ees f r om 
accessi ng t he canal  syst em must  be i n pl ace and r emai n t hr oughout  
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pr oj ect  compl et i on.  I n t he event  a Fl or i da manat ee becomes st r anded or  
ent r apped i n t he encl osed canal  syst em,  t he FWC shal l  be not i f i ed by 
cal l i ng t he Hot l i ne at  1- 888- 404- 3922,  and by emai l  t o 
I mper i l edSpeci es@myf wc. com t o i ni t i at e r escue or  r ecover y.  The 
per mi t t ee shal l  i ni t i at e any cor r ect i ve act i ons t hat  may be needed as 
appr oved and coor di nat ed wi t h t he FWC/ I SM as soon as pr act i cal .

  e.   Manat ee Si ght i ng:   I f  a manat ee( s)  i s s i ght ed wi t hi n 100 yar ds 
of  t he pr oj ect  ar ea,  al l  appr opr i at e pr ecaut i ons shal l  be i mpl ement ed 
by t he Cont r act or  t o ensur e pr ot ect i on of  t he manat ee.   These 
pr ecaut i ons shal l  i ncl ude t he oper at i on of  al l  movi ng equi pment  no 
cl oser  t han 50 f eet  of  a manat ee.   I f  a manat ee i s c l oser  t han 50 f eet  
t o movi ng equi pment  or  t he pr oj ect  ar ea,  t he equi pment  shal l  be shut  
down and al l  const r uct i on act i v i t i es shal l  cease wi t hi n t he wat er way 
t o ensur e pr ot ect i on of  t he manat ee.   Const r uct i on act i v i t i es shal l  
not  r esume unt i l  t he manat ee has depar t ed t he pr oj ect  ar ea.   I f  
const r uct i on act i v i t y shal l  cease,  not i f y t he Cont r act i ng Of f i cer .

  f .   Manat ee Si gns:   Pr i or  t o commencement  of  const r uct i on,  each 
vessel  i nvol ved i n const r uct i on act i v i t i es shal l  di spl ay at  t he vessel  
cont r ol  st at i on or  i n a pr omi nent  l ocat i on,  v i s i bl e t o al l  empl oyees 
oper at i ng t he vessel ,  a t empor ar y s i gn at  l east  8- 1/ 2"  x 11"  r eadi ng,  
" CAUTI ON:   MANATEE HABI TAT/ I DLE SPEED I S REQUI RED I N CONSTRUCTI ON 
AREA. "   I n t he absence of  a vessel ,  a t empor ar y 3'  x 4'  s i gn r eadi ng 
" CAUTI ON:   MANATEE AREA"  wi l l  be post ed adj acent  t o t he i ssued 
const r uct i on per mi t .   A second t empor ar y s i gn measur i ng 8- 1/ 2"  x 11"  
r eadi ng " CAUTI ON:   MANATEE HABI TAT.   EQUI PMENT MUST BE SHUTDOWN 
I MMEDI ATELY I F A MANATEE COMES WI THI N 50 FEET OF OPERATI ON"  shal l  be 
post ed at  t he dr edge oper at or  cont r ol  st at i on and at  a l ocat i on 
pr omi nent l y adj acent  t o t he i ssued const r uct i on per mi t .   The 
Cont r act or  shal l  r emove t he si gns upon compl et i on of  const r uct i on.   
Sampl e Manat ee Caut i on Si gns ar e on t he f i r st  web si t e i ndi cat ed i n 
par agr aph CONSTRUCTI ON FORMS AND DETAI LS bel ow.

  g.   Manat ee Si ght i ng Repor t s:   Any col l i s i ons wi t h a manat ee or  
s i ght i ng of  any i nj ur ed or  i ncapaci t at ed manat ee shal l  be r epor t ed 
i mmedi at el y t o t he Cor ps of  Engi neer s by not i f y i ng t he per sonnel  
i ndi cat ed i n t he t abl e " Or der  of  Cont act  of  Cor ps Per sonnel "  above.    
The Cont r act or  shal l  al so i mmedi at el y r epor t  any col l i s i on wi t h and/ or  
i nj ur y t o a manat ee t o t he Fl or i da Wi l dl i f e Conser vat i on Commi ssi on 
" Manat ee Hot l i ne"  1- 888- 404- FWCC ( 3922)  as wel l  as t he U. S.  Fi sh and 
Wi l dl i f e Ser vi ce,  Ver o Beach Fi el d Of f i ce at  772- 562- 3909 f or  Sout h 
Florida.

3. 1. 5. 12   Okeechobee Gour d Pr ot ect i on Measur es ( Cucurbita okeechobeensis 
ssp. okeechobeensis)

The Cont r act or  shal l  be awar e of  t he pot ent i al  pr esence of  t he Okeechobee 
Gour d.   A qual i f i ed bot ani st  shal l  sur vey and f l ag t he l ocat i on of  t he 
Okeechobee Gour d wi t hi n t he const r uct i on ar ea pr i or  t o commencement  of  
const r uct i on act i v i t i es.   I f  t he gour d i s f ound,  t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve and t he U. S.  Fi sh and Wi l dl i f e Ser vi ce shal l  be not i f i ed 
f or  management  measur es.

3. 1. 5. 13   Pr ot ect i on of  Fl or i da Bonnet ed Bat  ( FBB)  Popul at i ons

Bef or e const r uct i on or  any devel opment  begi ns t he FBBs wi l l  be sur veyed by 
t he Const r uct i on Cont r act or  wi t hi n t he pr oj ect  f oot pr i nt  f ol l owi ng USFWS 
sur vey pr ot ocol  ( at t achment )  t o i dent i f y pot ent i al  r oost s and i f  t hey ar e 
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occupi ed.   Because of  t he di f f i cul t y i n det ect i ng t hi s speci es,  negat i ve 
sur vey r esul t s wi l l  not  equat e t o speci es absence.   The r esul t s of  t he 
sur veys wi l l  pr ovi de i nf or mat i on t hat  can hel p gui de t he consul t at i on 
pr ocess and appr opr i at e conser vat i on measur es.   Thi s pr ot ocol  i s  desi gned 
t o be i mpl ement ed pr i or  t o pot ent i al  i mpact s f r om const r uct i on or  
devel opment  pr oj ect s.   FBB ar e known t o r oost  i n bot h nat ur al  and 
ar t i f i c i al  st r uct ur es.   Pot ent i al  nat ur al  r oost  st r uct ur es i ncl ude t r ee 
cavi t i es,  caves,  r ock cr evi ces,  and f ol i age;  ar t i f i c i al  r oost  st r uct ur es 
i ncl ude bui l di ngs,  br i dges,  and bat  houses const r uct ed speci f i cal l y t o 
at t r act  r oost i ng bat s.

FBB r oost  sur veys shoul d be per f or med by per sonnel  exper i enced i n 
management  and moni t or i ng of  bat  speci es and must  be appr oved by USACE 
Pr oj ect  bi ol ogi st .

The const r uct i on cont r act or  shal l  keep const r uct i on act i v i t i es under  
sur vei l l ance,  management ,  and cont r ol  t o pr event  i mpact s t o FBB and r oost s 
t hat  may est abl i sh af t er  const r uct i on begi ns.   Al l  const r uct i on per sonnel  
shal l  be advi sed t hat  FBBs ar e l i s t ed by t he St at e of  Fl or i da as 
cr i t i cal l y endanger ed.

The USFWS Pr ot ocol  f or  Fl or i da Bonnet ed Bat  Roost  Sur veys i s pr ovi ded i n 
At t achment .   

Cont r act or  shal l  submi t  as speci f i ed,  a compi l at i on of  al l  dat a and maps 
pr epar ed dur i ng t he sur veys and al l  i nf or mat i on r egar di ng FBB and FBB 
roosts.

The f ol l owi ng st eps shal l  be f ol l owed by t he Cont r act or :

a.   Gener al :   I f  any FBB' s ar e encount er ed dur i ng const r uct i on 
act i v i t i es,  t he Cont r act or  shal l  not i f y t he Pr oj ect  Bi ol ogi st .

b.   Taki ng:   I f  const r uct i on wor k k i l l s  FBBs,  i t  wi l l  be t he 
Cont r act or ' s r esponsi bi l i t y  t o obt ai n an emer gency t ake per mi t  and pay 
t he f i ne associ at ed wi t h t he per mi t .   I f  t aki ng occur s,  t he Cont r act or  
shal l  not i f y t he Pr oj ect  Bi ol ogi st .

c.   Repor t i ng:   Any FBB mor t al i t y or  debi l i t at i ng i nj ur y occur r i ng 
dur i ng const r uct i on act i v i t i es and mobi l i zat i on ar e t o be r epor t ed t o:

Or der  of  Cont act  of  Cor ps Per sonnel  t o Repor t  Fl or i da Bonnet ed Bat  Act i v i t i es

                                                  Tel ephone Number
      Title                                   Wor k Hour s       Af t er  Hour s

Saxby Ander son,  Resi dent  Engi neer
  ( CESAJ- CD- WH)                             561- 762- 5319          *
Chi ef ,  Envi r onment al  Br anch
  Pl anni ng Di vi s i on ( CESAJ- PD- E)            904- 232- 2336          *
Fl or i da Fi sh and Wi l dl i f e
Conser vat i on Commi ssi on                    850- 410- 0656          *

*  Tel ephone number s wi l l  be pr ovi ded i n t he Pr econst r uci t on Conf er ence.

d.   Qual i f i cat i ons:   The Cont r act or ' s Envi r onment al  Pr ot ect i on Pl an 
shal l  cont ai n t he st eps t o be t aken t o const r uct  t he pr oj ect  i n such a 
manner  as not  t o i mpact  FBBs.
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e.   Wor k Del ay:   Del ays i n wor k due t o t he f aul t  or  negl i gence of  t he 
Cont r act or  or  t he Cont r act or ' s f ai l ur e t o compl y wi t h t hese 
speci f i cat i ons shal l  not  be compensabl e.   Any adj ust ment s t o t he 
cont r act  per f or mance per i od or  pr i ce t hat  ar e r equi r ed as a r esul t  of  
t he compl i ance wi t h t hi s sect i on shal l  be made i n accor dance wi t h t he 
pr ovi s i ons of  t he c l ause SUSPENSI ON OF WORK of  Sect i on 00700 CONTRACT 
CLAUSES.

3. 1. 6   Pr ot ect i on of  Ai r  Resour ces

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance,  
management ,  and cont r ol  t o mi ni mi ze pol l ut i on of  ai r  r esour ces.   Al l  
act i v i t i es,  equi pment ,  pr ocesses and wor k oper at ed or  per f or med by t he 
Cont r act or  i n accompl i shi ng t he speci f i ed const r uct i on shal l  be i n st r i ct  
accor dance wi t h t he appl i cabl e ai r  pol l ut i on st andar ds of  t he St at e of  
Fl or i da ( Fl or i da St at ut e,  Chapt er  403 and ot her s and Chapt er s 200 ser i es 
of  t he FAC)  and al l  Feder al  emi ssi on and per f or mance l aws and st andar ds,  
i ncl udi ng t he U. S.  Envi r onment al  Pr ot ect i on Agency' s Ambi ent  Ai r  Qual i t y 
St andar ds.   I nf or mat i on r egar di ng Fl or i da St at ut es can be obt ai ned f r om 
t he f ol l owi ng web si t e:   ht t p: / / www. dep. st at e. f l . us.

3. 1. 6. 1   Particulates

Par t i cul at es,  such as dust ,  shal l  be cont r ol l ed at  al l  t i mes,  i ncl udi ng 
weekends,  hol i days,  and hour s when wor k i s not  i n pr ogr ess.   The 
Cont r act or  shal l  mai nt ai n excavat i ons,  st ockpi l es,  haul  r oads,  per manent  
and t empor ar y access r oads,  pl ant  s i t es,  spoi l  ar eas,  bor r ow ar eas,  and 
wor k ar eas wi t hi n or  out si de t he pr oj ect  boundar i es f r ee f r om par t i cul at es 
t hat  woul d cause ai r  pol l ut i on st andar ds t o be exceeded or  t hat  woul d 
cause a hazar d or  nui sance.   The Cont r act or  shal l  have t he necessar y 
equi pment  and appr oved met hods t o cont r ol  par t i cul at es as t he wor k 
pr oceeds and bef or e a pr obl em devel ops.

3. 1. 6. 2   Burning

Al l  bur ni ng shal l  be subj ect  t o St at e and l ocal  r equi r ement s,  i ncl udi ng 
r equi r ement s f or  bur n per mi t s and bans dur i ng cer t ai n condi t i ons such as 
droughts.

3. 1. 6. 3   Odors

Odor s shal l  be cont r ol l ed at  al l  t i mes f or  al l  const r uct i on act i v i t i es.

3. 1. 7   Pr ot ect i on of  Sound I nt r usi ons

The Cont r act or  shal l  keep const r uct i on act i v i t i es under  sur vei l l ance and 
cont r ol  t o mi ni mi ze damage t o t he envi r onment  by noi se.

3. 2   POSTCONSTRUCTI ON CLEANUP

The Cont r act or  shal l  c l ean up any ar ea( s)  used f or  const r uct i on.

3. 3   PRESERVATI ON AND RESTORATI ON OF LANDSCAPE AND MARI NE VEGETATI ON DAMAGES

The Cont r act or  shal l  r est or e al l  l andscape f eat ur es and mar i ne veget at i on 
damaged or  dest r oyed dur i ng const r uct i on oper at i ons out si de t he l i mi t s of  
t he appr oved wor k ar eas.   Such r est or at i on shal l  be a par t  of  t he 
Envi r onment al  Pr ot ect i on Pl an as def i ned i n subpar agr aph " Envi r onment al  
Pr ot ect i on Pl an"  of  par agr aph SUBMI TTALS above.   Thi s wor k shal l  be 

SECTI ON 01 57 20  Page 30
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

accompl i shed at  t he Cont r act or ' s expense.

3. 4   I NVASI VE AND NUI SANCE SPECI ES

3. 4. 1   Pr event i on of  I nvasi ve and Nui sance Speci es Tr ansf er

The Cont r act or  shal l  t hor oughl y c l ean equi pment  pr i or  t o and f ol l owi ng 
wor k on t he pr oj ect  s i t e t o ensur e t hat  i t ems/ mat er i al s i ncl udi ng,  but  not  
l i mi t ed t o,  soi l ,  veget at i ve debr i s,  eggs,  mol l usk l ar vae,  seeds,  and 
veget at i ve pr opagul es ar e not  t r anspor t ed f r om a pr evi ous wor k l ocat i on t o 
t hi s pr oj ect  s i t e,  nor  t r anspor t ed f r om t hi s pr oj ect  s i t e t o anot her  
l ocat i on.   Pr event i on pr ot ocol s r equi r e c l eani ng al l  equi pment  sur f aces,  
i ncl udi ng but  not  l i mi t ed t o,  under car r i ages,  t i r es,  and sheet  met al .   Al l  
equi pment ,  i ncl udi ng but  not  l i mi t ed t o,  heavy equi pment ,  vehi c l es,  
t r ai l er s,  ATV' s,  and chi pper s must  be cl eaned.   Smal l er  equi pment ,  
i ncl udi ng,  but  not  l i mi t ed t o,  chai nsaws,  l opper s,  shovel s,  and backpack 
spr ayer s,  must  be cl eaned and i nspect ed t o ensur e t hey ar e f r ee of  eggs,  
veget at i ve debr i s,  veget at i ve pr opagul es,  et c.   The Cont r act or  may ut i l i ze 
any met hod accept ed by t he Gover nment ;  common accept ed met hods i ncl ude 
pr essur e washi ng and st eam cl eani ng/ washi ng equi pment .   Pr event i on 
pr ot ocol s shoul d al so addr ess c l ot hi ng and per sonal  pr ot ect i ve equi pment .   

Pr i or  t o t he commencement  of  wor k,  t he Cont r act or  shal l  compl et e and 
pr ovi de an i nvasi ve and nui sance speci es t r ansf er  pr event i on pl an t o t he 
Cor ps f or  appr oval .   Thi s pl an shal l  be par t  of  t he Envi r onment al  
Pr ot ect i on Pl an as def i ned i n subpar agr aph " Envi r onment al  Pr ot ect i on Pl an"  
of  par agr aph SUBMI TTALS ( Par t  1. 5)  above.   The i nvasi ve and nui sance 
speci es t r ansf er  pr event i on pl an shal l  i dent i f y speci f i c  t r ansf er  
pr event i on pr ocedur es and desi gnat ed cl eani ng si t es/ l ocat i ons.   Pr event i on 
pr ot ocol s may var y dependi ng upon t he nat ur e of  t he pr oj ect  s i t e.   I t  wi l l  
be t he r esponsi bi l i t y  of  t he Cont r act or  t o ensur e al l  equi pment  comi ng 
ont o and l eavi ng t he pr oj ect  s i t e i s i nspect ed and not  har bor i ng mat er i al s 
t hat  woul d spr ead,  or  pot ent i al l y  spr ead,  i nvasi ve and nui sance speci es 
ont o or  of f  t he pr oj ect  s i t e.   The Cont r act or  shal l  pr ovi de a r epor t  
ver i f y i ng equi pment  br ought  on si t e was cl eaned and shal l  pr ovi de a r epor t  
ver i f y i ng equi pment  was cl eaned pr i or  t o r emoval  f r om t he pr oj ect  s i t e.   

Wor k del ays due t o t he f aul t  and/ or  negl i gence of  t he Cont r act or  or  t he 
Cont r act or ' s f ai l ur e t o compl y wi t h t hi s speci f i cat i on shal l  not  be 
compensabl e.   Any adj ust ment s t o t he cont r act  per f or mance per i od or  pr i ce 
t hat  ar e r equi r ed as a r esul t  of  compl i ance wi t h t hi s sect i on shal l  be 
made i n accor dance wi t h t he Cl ause SUSPENSI ON OF WORK of  Sect i on 00700 
CONTRACT CLAUSES i n Vol ume 1.

3. 4. 2   I nvasi ve and Nui sance Speci es Repor t i ng

The Cont r act or  shal l  r epor t  s i ght i ngs of  i nvasi ve and nui sance speci es not  
i dent i f i ed and document ed i n t he pr e- const r uct i on condi t i on wi t hi n 24 
hour s.   The r epor t i ng shal l  i ncl ude t he dat e,  t i me,  l ocat i on ( l at i t ude and 
l ongi t ude pr ef er r ed) ,  envi r onment al  condi t i ons,  c i r cumst ances sur r oundi ng 
t he si ght i ng,  di sposi t i on/ behavi or  of  t he speci es,  and any ot her  not abl e 
obser vat i ons.   Pi ct ur es of  t he r epor t ed speci es ar e desi r abl e.   Repor t i ng 
shal l  be made t o t he Jacksonvi l l e Di st r i ct  Cor ps of  Engi neer s:

Pl anni ng Di vi s i on,  Envi r onment al  Br anch

Oper at i ons Di v i s i on,  I nvasi ve Speci es Management  Br anch
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Poi nt s of  cont act  wi l l  be pr ovi ded i n t he Pr econst r uct i on Conf er ence.

3. 4. 3   Moni t or i ng f or  Exot i c,  Nui sance,  and I nvasi ve Speci es

Upon r emoval  of  t he l akesi de cof f er dam at  S- 286 ( HP- 1) ,  t he Cont r act or  
shal l  moni t or  t he i mpact  ar ea.   Exot i c,  nui sance,  and i nvasi ve aquat i c 
pl ant  speci es shal l  be r emoved t o al l ow f or  nat ur al  r ecr ui t ment  of  bul r ush 
and ot her  nat i ve emer gent  aquat i c veget at i on.   Moni t or i ng and r emoval  
shal l  occur  f or  s i x ( 6)  mont hs or  unt i l  accept ance of  wor k by t he 
Gover nment ,  whi chever  occur s ear l i er .   Upon compl et i on of  moni t or i ng,  
per cent  cover  of  exot i c,  nui sance,  and i nvasi ve speci es shal l  be no 
gr eat er  t han t he or i gi nal  document ed si t e condi t i on.   See subpar agr aph 
" Pr ot ect i on of  Wet l and and/ or  Emer gent  Aquat i c Veget at i on"  above.

3. 5   MAI NTENANCE OF POLLUTI ON CONTROL FACI LI TI ES

The Cont r act or  shal l  mai nt ai n al l  const r uct ed f aci l i t i es and pol l ut i on 
cont r ol  f aci l i t i es and devi ces f or  t he dur at i on of  t he cont r act  or  f or  
t hat  l engt h of  t i me const r uct i on act i v i t i es cr eat e t he par t i cul ar  
pollutant.

3. 6   CONSTRUCTI ON FORMS AND DETAI LS

See t he " Const r uct i on For ms & Det ai l s"  modul e at  t he f ol l owi ng web 
address: 
http://www.saj.usace.army.mil/About/Divisions-Offices/Engineering/Design-Branch/
Specifications-Section/

        - -  End of  Sect i on - -
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SECTI ON 01 57 25

TURBI DI TY AND DI SPOSAL MONI TORI NG

PART 1   GENERAL

1. 1   SCOPE

The wor k cover ed by t hi s sect i on consi st s of  f ur ni shi ng al l  l abor ,  
mat er i al s,  and equi pment ,  and per f or mi ng al l  wor k r equi r ed t o obt ai n,  
anal yze,  and r epor t  t he r esul t s of  t ur bi di t y and di sposal  moni t or i ng.

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Cal i br at i on St andar d

  The Cont r act or  shal l  f ur ni sh t o t he Cont r act i ng Of f i cer  a copy 
of  t he oper at i ng i nst r uct i ons and st andar ds used i n cal i br at i ng 
equi pment  used i n col l ect i ng sampl es f or  t ur bi di t y.

SD- 06 Test  Repor t s

Tur bi di t y Moni t or i ng

  Al l  r equi r ed t ur bi di t y t est  r epor t s shal l  be submi t t ed ( by 
el ect r oni c mai l  i n Excel  f or mat )  t o t he Cont r act i ng Of f i cer  and 
t he Envi r onment al  Br anch ( CESAJ- PD- E)  wi t hi n 7 days af t er  
compl et i on of  each t est ,  and t o t he Fl or i da Depar t ment  of  
Envi r onment al  Pr ot ect i on ( FDEP)  on a quar t er l y basi s as r equi r ed 
by per mi t  condi t i ons.

PART 2   PRODUCTS   ( NOT APPLI CABLE)

PART 3   EXECUTI ON

3. 1   MONI TORI NG REQUI REMENTS

3. 1. 1   General

Wat er  sampl es shal l  be obt ai ned and anal yzed f or  t ur bi di t y.   Sampl i ng 
shal l  be conduct ed i n accor dance wi t h t echni ques descr i bed i n t he l at est  
edi t i on of  " St andar d Met hods"  publ i shed by t he Amer i can Publ i c Heal t h 
Associ at i on ( APHA) ,  Amer i can Wat er wor ks Associ at i on ( AWWA) ,  and Wat er  
Pol l ut i on Cont r ol  Feder at i on ( WPCF) ,  and ot her  cur r ent  t echni ques 
r ecogni zed by t he sci ent i f i c  communi t y and appr oved by t he Jacksonvi l l e 
Di st r i ct ,  Cor ps of  Engi neer s.   Sampl es obt ai ned f or  t ur bi di t y anal ysi s 
shal l  be anal yzed wi t hi n 30 mi nut es of  col l ect i on.   Sampl es shal l  be t aken 
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wi t h a sampl er  obt ai ni ng sampl es uncont ami nat ed by wat er  f r om any ot her  
depth.

3. 1. 1. 1   Tur bi di t y Moni t or i ng Equi pment

Moni t or i ng r equi r ed f or  t ur bi di t y shal l  be measur ed i n Nephel omet r i c 
Tur bi di t y Uni t s ( NTU)  usi ng a st andar d Nephel omet er .   Gl obal  Posi t i oni ng 
Syst em ( GPS)  i s al so r equi r ed t o r ecor d sampl i ng st at i ons.   The Cont r act or  
shal l  pr ovi de t he Gover nment  wi t h a cer t i f i cat i on,  at t est i ng t o t he 
accur acy of  hi s t est i ng equi pment  and pr ocedur e.   The Cont r act or  shal l  
al so pr ovi de t he Cont r act i ng Of f i cer  wi t h a dupl i cat e of  t he st andar d used 
t o cal i br at e hi s t est i ng i nst r ument  as wel l  as a compl et e set  of  oper at i ng 
i nst r uct i ons f or  t he t ur bi di t y t est i ng equi pment .   The Cont r act or  and t he 
Cont r act i ng Of f i cer  wi l l  use t hi s st andar d t hr oughout  t he pr oj ect  t o 
mai nt ai n t he cal i br at i on of  t he equi pment .

3. 1. 2   Moni t or i ng Fr equency and Locat i ons

Rout i ne moni t or i ng shal l  occur  at  t he f ol l owi ng l ocat i ons:

3. 1. 2. 1   Moni t or i ng Fr equency

Sampl es t o be anal yzed f or  t ur bi di t y shal l  be t aken t wi ce dai l y ( one 
bet ween t he hour s of  12 mi dni ght  and 12 noon and t he ot her  bet ween 12 noon 
and 12 mi dni ght )  at  l east  4 hour s apar t  at  sur f ace and mi d- dept h at  t he 
f ol l owi ng l ocat i ons.   Addi t i onal  sampl i ng shal l  be per f or med when t he 
Cont r act i ng Of f i cer  det er mi nes t hat  t her e may be non- compl i ance wi t h wat er  
qual i t y st andar ds.

3. 1. 2. 2   Moni t or i ng Locat i ons

  a.   Backgr ound Sampl e( s) :   One backgr ound sampl e st at i on i n t he 
l andwar d t oe di t ch and anot her  backgr ound sampl e st at i on i n t he Lake,  
at  l east  150 met er s up- cur r ent  of  t he wor k ar ea( s) ,  col l ect ed out si de 
of  cont ai nment  bar r i er s,  and out si de any vi s i bl e pl ume gener at ed by t he
const r uct i on;  and

  b.   Compl i ance Sampl e( s) :  One moni t or i ng st at i on l ocat ed i n ei t her  
t he l andwar d t oe di t ch or  l at er al  canal  adj acent  t o t he wor k ar ea and 
one moni t or i ng st at i on i n t he Lake,  no gr eat er  t han 150 met er s 
down- cur r ent  f r om t he wor k ar ea( s)  wi t hi n t he densest  por t i on of  any 
v i s i bl e pl ume gener at ed by const r uct i on.  I f  t he di schar ge i s occur r i ng 
at  a t empor ar y di t ch dam t hat  i s wi t hi n 150 met er s of  t he i nt er sect i on 
of  t he l andwar d t oe di t ch wi t h a l at er al  wat er  suppl y canal ,  or  i f  a 
v i s i bl e t ur bi di t y pl ume i s wi t hi n 150 met er s of  a l at er al  canal ,  t hen 
a compl i ance sampl e wi l l  be t aken i n t he l at er al  canal .  I f  t her e ar e 
mul t i pl e wor k zones wher e t he const r uct i on cr ew i s cr eat i ng a v i s i bl e 
t ur bi di t y pl ume at  mor e t han one l ocat i on,  each wor k zone shal l  be 
moni t or ed separ at el y.

3. 2   TURBI DI TY TESTS

3. 2. 1   Testing

Whenever  t her e i s doubt  as t o t he adequacy of  t he t est i ng or  val i di t y of  
t he r esul t s,  t he Cont r act i ng Of f i cer  may di r ect  t hat  addi t i onal  t est s be 
per f or med at  no addi t i onal  cost  t o t he Gover nment .
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3. 2. 2   Reporting

The moni t or i ng dat a shal l  be r ecor ded on summar y f or ms t hat  cont ai n t he 
per t i nent  i nf or mat i on i n t he f ol l owi ng par agr aphs.   Exampl e f or ms ar e on 
t he web si t e i ndi cat ed i n par agr aph CONSTRUCTI ON FORMS AND DETAI LS bel ow.   
Ot her  dat a shal l  be submi t t ed i n t he f or m suppl i ed by t he l abor at or y 
chosen t o do t he anal ysi s.   Al l  dat a shal l  be f or war ded ( el ect r oni cal l y)  
t o t he Cont r act i ng Of f i cer  and Envi r onment al  Br anch ( CESAJ- PD- E)  wi t hi n 7 
days of  col l ect i on and t o t he Fl or i da Depar t ment  of  Envi r onment al  
Pr ot ect i on ( FDEP)  on a quar t er l y basi s as r equi r ed by per mi t  condi t i ons.   
El ect r oni c mai l  addr esses of  t he Cor ps and FDEP per sonnel  t o r ecei ve t hese 
r epor t s ar e pr ovi ded bel ow.   Repor t s shal l  be pr ovi ded i n Excel  
Spr eadsheet  ( . x l s)  f i l es.

     NAME              ORGANI ZATI ON               E- MAI L ADDRESS

      *                  USACE ACO                     *
       *                CESAJ- PD- E POC                  *

FDEP Compl i ance Of f i cer    FDEP              RPPS_comp@dep. st at e. f l . us

*  Names and e- mai l  addr esses wi l l  be pr ovi ded i n t he Pr econst r uct i on 
Conf er ence.   CESAJ- PD- E POC may al so be i ndi cat ed i n t he Envi r onment al  
Compl i ance Mat r i x ( ECM) .   See Sect i on 01 57 20 ENVI RONMENTAL PROTECTI ON.

3. 2. 2. 1   Repor t  Cont ent s

  a.   Per mi t  appl i cat i on number .
  b.   Dat es of  sampl i ng and anal ysi s.
  c.   A st at ement  descr i bi ng t he met hods used i n col l ect i on,  handl i ng,  
st or age,  and qual i t y cont r ol  met hods used i n t he anal ysi s of  t he 
samples.
  d.   A map i ndi cat i ng t he sampl i ng l ocat i on and pl ume conf i gur at i on,  
i f  any.
  e.   A st at ement  by t he i ndi v i dual  r esponsi bl e f or  i mpl ement at i on of  
t he sampl i ng pr ogr am concer ni ng t he aut hent i c i t y,  pr eci s i on,  l i mi t s of  
det ect i on,  and accur acy of  t he dat a.
  f .   Resul t s of  t he anal yses.
  g.   A descr i pt i on of  any f act or s i nf l uenci ng t he const r uct i on 
oper at i on or  t he sampl i ng pr ogr am.   Repor t s shal l  be f ur ni shed dai l y 
even when no sampl i ng i s conduct ed.   When sampl i ng i s not  conduct ed,  a 
br i ef  st at ement  shal l  be gi ven i n t he r epor t  expl ai ni ng t he r eason f or  
not  conduct i ng t he sampl i ng.
  h.   St at e pl ane coor di nat es ( x and y)  shal l  be pr ovi ded f or  al l  
sampl i ng st at i ons f or  each sampl i ng event  t o demonst r at e compl i ance 
wi t h t he st at ed sampl i ng di st ances.

3. 2. 2. 2   Moni t or i ng Repor t s

Moni t or i ng r epor t s shal l  al so i ncl ude t he f ol l owi ng i nf or mat i on f or  each 
day t hat  sampl es ar e t aken:

  a.   Ti me of  day and dat e sampl es wer e t aken.
  b.   Dept h of  wat er  body.
  c.   Dept h of  sampl e.
  d.   Ant ecedent  weat her  condi t i ons.
  e.   Wat er  st age and di r ect i on of  f l ow.
  f .   Sal i ni t y ( pr ovi ded f or  heavy met al  and ammoni a anal ysi s onl y) .
  g.   pH ( pr ovi ded f or  heavy met al  and ammoni a anal ysi s onl y) .
  h.   Wat er  t emper at ur e,  C degr ees ( heavy met al  and ammoni a anal ysi s 
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only).
  i .   Si t e l ocat i on ( st at i on l ocat i on and map) .
  j .   Wat er  sampl e l ocat i on.
  k.   Wi nd di r ect i on and vel oci t y.

3. 2. 2. 3   Notification

I f  t ur bi di t y exceeds backgr ound l evel s by mor e t han 29 NTU,  t he Cont r act or  
shal l  i mmedi at el y not i f y Chi ef ,  Envi r onment al  Br anch at  904- 232- 2336 and 
t he Cont r act i ng Of f i cer ,  or  on t he mor ni ng of  t he f ol l owi ng wor k day i f  i t  
occur s af t er  nor mal  wor k hour s.   I n addi t i on,  al l  const r uct i on act i v i t y 
shal l  cease i mmedi at el y and al l  measur es t o r educe t ur bi di t y shal l  be 
t aken.   Const r uct i on shal l  not  r esume unt i l  cor r ect i ve measur es have been 
t aken and t ur bi di t y has r et ur ned t o accept abl e l evel s as det er mi ned by 
pr oper  t est i ng descr i bed i n subpar agr aph " Moni t or i ng Locat i ons"  above.

3. 3   WORK DELAY

Del ays i n wor k due t o t he f aul t  or  negl i gence of  t he Cont r act or  or  t he 
Cont r act or ' s f ai l ur e t o compl y wi t h t hi s speci f i cat i on shal l  not  be 
compensabl e.   Any adj ust ment s t o t he cont r act  per f or mance per i od or  pr i ce 
t hat  ar e r equi r ed as a r esul t  of  compl i ance wi t h t hi s sect i on shal l  be 
made i n accor dance wi t h t he pr ovi s i ons of  t he Cl ause SUSPENSI ON OF WORK of  
Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

3. 4   CONSTRUCTI ON FORMS AND DETAI LS

See t he " Const r uct i on For ms & Det ai l s"  modul e at  t he f ol l owi ng web 
address: 
http://www.saj.usace.army.mil/About/Divisions-Offices/Engineering/Design-Branch/
Specifications-Section/

        - -  End of  Sect i on - -
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SECTI ON 01 57 50

DRI LLI NG PROGRAM PLAN

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ER 1110- 1- 1807 ( 2014)  Engi neer i ng and Desi gn - -  Dr i l l i ng 
i n Ear t h Embankment  Dams and Levees

1. 2   SYSTEM DESCRI PTI ON

The wor k speci f i ed i n t hi s sect i on consi st s of  t he r equi r ement s of  t he 
Cont r act or  t o devel op a Dr i l l i ng Pr ogr am Pl an,  i n t he event  t hat  any 
met hod of  subsur f ace expl or at i on i s r equi r ed t o const r uct  t he pr oj ect ,  or  
any ot her  dr i l l i ng r equest ed by t he Cont r act or  on,  t hr ough or  ar ound t he 
embankment  and f oundat i on.

The Cont r act or  shal l  pr opose met hods f or  bor i ng advancement ,  
i nst r ument at i on i nst al l at i on,  c l osur e and abandonment ,  consi st ent  wi t h t he 
l ocal  geol ogy.   The pr oposed met hods shal l  be chosen t o el i mi nat e or  
r educe r i sk t o t he embankment  or  st r uct ur e.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Dr i l l i ng Pr ogr am Pl an; G,  DO

  The Dr i l l i ng Pr ogr am Pl an shal l  be submi t t ed t o t he Gover nment  
at  l east  30 cal endar  days pr i or  t o t he begi nni ng of  any i n- s i t u 
f i el d wor k t hat  does not  i ncl ude t he use of  dr i l l  f l ui ds.   A 
Dr i l l i ng Pr ot ect i on Pl an t hat  pr oposes t he advancement  of  bor i ngs,  
i ncl udi ng j et t i ng,  wi t h f l ui ds whi ch i ncl udes bot h ai r  and/ or  
wat er  shal l  be submi t t ed at  l east  90 cal endar  days pr i or  t o any 
f i el d wor k as i t  wi l l  r equi r e a mor e compl ex r evi ew pr ocess.   
Revi s i ons t o t he Dr i l l i ng Pr ogr am Pl an shal l  be handl ed t hr ough 
t he submi t t al  pr ocess.   See par agr aph DRI LLI NG PROGRAM PLAN ( DPP)  
below.

1. 4   DRI LLI NG PROGRAM PLAN ( DPP)

A wr i t t en Dr i l l i ng Pr ogr am Pl an ( DPP)  shal l  be submi t t ed by t he Cont r act or  

SECTI ON 01 57 50  Page 2
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

pr i or  t o any i nvasi ve subsur f ace dr i l l i ng pr ogr am i nt o,  i n c l ose pr oxi mi t y 
t o,  or  t hr ough t he embankment  and f oundat i on.   The subsur f ace dr i l l i ng 
pr ogr ams i ncl ude bor ehol e advancement ,  j et t i ng,  subsur f ace t est i ng,  
i nst r ument at i on i nst al l at i on,  pi ezomet er ,  moni t or i ng wel l s,  dewat er i ng 
wel l s,  bor ehol e compl et i on,  and bor i ng/ wel l  abandonment .    Ver i f i cat i on 
dr i l l i ng f or  a cement i t i ous cut of f  wal l  i s  excl uded f r om t hi s pl an.   The 
DPP shal l  i ncl ude but  not  l i mi t ed t o t he f ol l owi ng i nf or mat i on:

  a.   Obj ect i ve and j ust i f i cat i on f or  dr i l l i ng:   Thi s i s t o expl ai n 
t he pur pose and r easoni ng f or  per f or mi ng t hi s wor k.

  b.   Expl or at i on t eam who devel ops t he DPP:   Pr ovi de a l i s t i ng of  t he 
cont r act or s ( pr i mar y and subs)  expl or at i on t eam of  engi neer s and 
geol ogi st s,  wi t h year s of  exper i ence,  who devel oped t he DPP.

  c.   Summar y of  exi st i ng i nf or mat i on r evi ew:   A summar i zed l i s t i ng of  
i nf or mat i on r evi ewed t o under st and t he si t e condi t i ons,  and possi bl e 
r i sks associ at ed wi t h dr i l l i ng on t he si t e.

  d.   Essent i al  geol ogi c and engi neer i ng dr awi ngs t o suppor t  dr i l l i ng 
pr ogr am:   Geol ogi c and engi neer i ng dr awi ngs depi ct i ng t he cur r ent  
under st andi ng of  t he subsur f ace condi t i ons based on i nf or mat i on 
pr ovi ded i n t he cont r act  document s,  as t hey r el at e t o t he pr oposed 
dr i l l i ng whi ch shal l  i ncl ude a pl an and cr oss sect i onal  v i ew of  t he 
s i t e dr i l l i ng pl an/ desi gn.

  e.   Dr i l l i ng scope and bor i ng abandonment  f or  dr i l l i ng pr ogr am:   A 
det ai l ed dr i l l i ng scope and met hodol ogy i ncl udi ng met hod of  
advancement ,  t ool i ng,  equi pment  t o be used,  i nst r ument at i on i nst al l ed 
i ncl udi ng compl et i on,  abandonment  pr ocedur es,  and names and year s of  
exper i ence of  f i el d per sonnel .

  f .   Ri sk eval uat i on of  dr i l l i ng pl an.   A r i sk eval uat i on based on 
i nf or mat i on pr ovi ded i n t he cont r act  document s demonst r at i ng what  
measur es wi l l  be used t o r educe or  el i mi nat e t he r i sk of  hydr aul i c 
f r act ur i ng,  er osi on,  cont ami nat i on of  dr ai nage f eat ur es,  heave,  or  any 
ot her  damage.

For  addi t i onal  i nf or mat i on on t he pr ocedur e and r equi r ed det ai l  t o be 
i ncl uded i n t he DPP,  r ef er  t o ER 1110- 1- 1807.   No dr i l l i ng shal l  be 
per f or med unt i l  t hi s pl an has been appr oved and no devi at i on f r om t he 
appr oved pl an wi l l  be per mi t t ed wi t hout  pr i or  appr oval  by t he Cont r act i ng 
Officer.

PART 2   PRODUCTS ( NOT APPLI CABLE)

PART 3   EXECUTI ON ( NOT APPLI CABLE)

       - -  End of  Sect i on - -
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SECTI ON 01 78 02

CLOSEOUT SUBMI TTALS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ERDC/ I TL TR- 12- 6 ( 2016)  A/ E/ C CADD St andar d,  Rel ease 6. 0
Obt ai n f r om t he f ol l owi ng web si t e:  
ht t ps: / / cadbi mcent er . er dc. dr en. mi l /  under  
t he l i nks " CAD"  t hen " A/ E/ C St andar ds"

ERDC/ I TL TR- 12- 1 ( 2015)  A/ E/ C Gr aphi cs St andar d,  Rel ease 2. 0

Di st r i ct  PPM ( 2013)  Pl ans Pr epar at i on Manual ,  
Jacksonvi l l e Di st r i ct ,  Desi gn Br anch;   
Obt ai n f r om t he web si t e bel ow:

http://www.saj.usace.army.mil/About/Divisions-Offices/Engineering/Design-Branch/
CADD-Management-Support/

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   For  each submi t t al  
i dent i f i ed i n t hi s sect i on an equal  number  of  el ect r oni c copi es shal l  be 
submi t t ed on CD- ROM medi a i n Adobe Acr obat  f or mat ,  most  r ecent  ver si on.   
The f ol l owi ng shal l  be submi t t ed i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

As-Builts ; G,RO

  Submi t  as i ndi cat ed i n par agr aph PROJECT RECORD DOCUMENTS 
bel ow.   Al l  dr awi ng r evi s i ons and as- bui l t s wi l l  be checked f or  
compl i ance wi t h ERDC/ I TL TR- 12- 6, ERDC/ I TL TR- 12- 1 and Di st r i ct  PPM.

SD- 03 Pr oduct  Dat a

As- Bui l t  Recor d of  Equi pment  and Mat er i al s; G,RO

  Si x copi es of  t he r ecor d l i s t i ng t he as- bui l t  mat er i al s and 
equi pment  as appr oved dur i ng shop dr awi ng submi t t al ,  r evi ew and 
appr oval  pr ocess,  i ncor por at ed i nt o t he const r uct i on of  t he 
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project.

War r ant y Management  Pl an; G,RO

  Si x set s of  t he war r ant y management  pl an cont ai ni ng i nf or mat i on 
r el evant  t o t he war r ant y of  mat er i al s and equi pment  i ncor por at ed 
i nt o t he const r uct i on pr oj ect ,  i ncl udi ng t he st ar t i ng dat e of  
war r ant y of  const r uct i on.   The Cont r act or  shal l  f ur ni sh wi t h each 
war r ant y t he name,  addr ess,  and t el ephone number  of  each of  t he 
guar ant or ' s r epr esent at i ves near est  t o t he pr oj ect  l ocat i on.

War r ant y Tags; G,RO

  Si x r ecor d copi es of  t he war r ant y t ags showi ng t he l ayout  and 
design.

Fi nal  Cl eani ng; G,RO

  Si x copi es of  t he l i s t i ng of  compl et ed f i nal  c l ean- up i t ems.

1. 3   PROJECT RECORD DOCUMENTS

1. 3. 1   Definitions

1. 3. 1. 1   Desi gn Fi l es

Desi gn f i l es ar e t he l at est  ver si on el ect r oni c CADD f i l es.

1. 3. 1. 2   Wor ki ng As- Bui l t  Dr awi ngs

Wor ki ng as- bui l t  dr awi ngs ar e f ul l - s i zed cont r act  dr awi ngs ( har d copy)  
mar ked up i n r ed t o i ndi cat e as- bui l t  condi t i ons.

1. 3. 1. 3   Compl et ed As- Bui l t  Dr awi ngs

Compl et ed as- bui l t  dr awi ngs ar e t he f i nal  f ul l - s i zed cont r act  dr awi ngs 
( har d copy)  pr epar ed by t he Cont r act or .   They show,  i n r ed i nk,  on- si t e 
changes t o t he or i gi nal  const r uct i on document s.

1. 3. 1. 4   Recor d Dr awi ngs

Recor d dr awi ngs ar e cor r ect ed desi gn f i l es ( CADD)  showi ng t he 
as- const r uct ed condi t i on and r ef l ect  on- si t e changes t he Cont r act or  not ed 
i n t he compl et ed as- bui l t  dr awi ngs.   Recor d dr awi ngs ar e pr oduced by 
maki ng changes t o t he desi gn f i l es usi ng CADD.

1. 3. 1. 5   As-Builts

As- bui l t s ar e t he compl et e set ,  as i ndi cat ed bel ow,  i ncl udi ng r ecor d 
dr awi ngs ( CADD)  and compl et ed as- bui l t  dr awi ngs i n har d copy and 
el ect r oni c f or mat .

1. 3. 1. 6   As- Bui l t  Shop Dr awi ngs

As- bui l t  shop dr awi ngs ar e det ai l ed shop dr awi ngs of  component s 
i ncor por at ed i nt o t he compl et ed wor k i ndi cat i ng as- bui l t  condi t i ons.
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1. 3. 1. 7   Compl et ed As- bui l t  Dr awi ngs

Compl et ed as- bui l t  dr awi ngs ar e t he f i nal  compl et ed wor ki ng as- bui l t  
dr awi ngs ( har d copy)  f or  a compl et ed f eat ur e accept ed by t he Gover nment .

1. 3. 2   Pr epar at i on of  As- Bui l t s and Recor d Dr awi ngs

Thi s par agr aph cover s obt ai ni ng compl et ed as- bui l t  dr awi ngs and r ecor d 
dr awi ngs ( CADD) ,  as a r equi r ement  of  t he cont r act .   These as- bui l t s ar e 
par t  of  t he per manent  r ecor ds of  t hi s pr oj ect  and wi l l  be r et ai ned by t he 
Cont r act i ng Of f i cer  af t er  appr oval  by t he Gover nment .   Any dr awi ngs 
damaged or  l ost  by t he Cont r act or  shal l  be sat i sf act or i l y  r epl aced by t he 
Cont r act or  at  no expense t o t he Gover nment .

1. 3. 2. 1   Gover nment - Fur ni shed Mat er i al s

One set  of  el ect r oni c CADD f i l es ( desi gn f i l es)  i n t he speci f i ed sof t war e
and f or mat  r evi sed t o r ef l ect  al l  bi d amendment s wi l l  be pr ovi ded by t he
Gover nment  at  t he Pr econst r uct i on Conf er ence f or  pr oj ect s r equi r i ng CADD
f i l e as- bui l t  dr awi ngs ( as- bui l t  f i l es) .

1. 3. 2. 2   Wor ki ng As- Bui l t  and Compl et ed As- Bui l t  Dr awi ngs

The Cont r act or  shal l  r evi se 2 set s of  paper  dr awi ngs by r ed- l i ne pr ocess 
t o show t he as- bui l t  condi t i ons dur i ng t he pr osecut i on of  t he pr oj ect .   
These wor ki ng as- bui l t  dr awi ngs shal l  be kept  cur r ent  on a weekl y basi s 
and at  l east  one set  shal l  be avai l abl e on t he j obsi t e at  al l  t i mes.   
Changes f r om t he cont r act  pl ans whi ch ar e made i n t he wor k or  addi t i onal  
i nf or mat i on whi ch mi ght  be uncover ed i n t he cour se of  const r uct i on shal l  
be accur at el y and neat l y r ecor ded as t hey occur  by means of  det ai l s and 
not es.   Al l  mechani cal  and el ect r i cal  changes due t o f i el d Request  f or  
I nf or mat i on ( RFI )  pr ocess,  equi pment  shop dr awi ngs r ef l ect i ng modi f i ed 
dat a due t o submi t t al  and appr oval  pr ocess,  and cont r act  f i el d and desi gn 
modi f i cat i ons shal l  be i ncor por at ed i n t he wor ki ng as- bui l t  dr awi ngs.   
Compl et ed as- bui l t  dr awi ngs shal l  be pr epar ed af t er  t he compl et i on of  each 
def i nabl e f eat ur e of  wor k as l i s t ed i n t he Cont r act or  Qual i t y Cont r ol  Pl an 
( Foundat i ons,  Ut i l i t i es,  St r uct ur al  St eel ,  et c. ,  as appr opr i at e f or  t he 
pr oj ect ) .   The wor ki ng as- bui l t  dr awi ngs and compl et ed as- bui l t  dr awi ngs 
wi l l  be j oi nt l y r evi ewed f or  accur acy and compl et eness by t he Cont r act i ng 
Of f i cer  and t he Cont r act or  pr i or  t o submi ssi on of  each mont hl y pay 
est i mat e.   The wor ki ng as- bui l t  dr awi ngs and compl et ed as- bui l t  dr awi ngs 
shal l  show,  but  shal l  not  be l i mi t ed t o,  t he f ol l owi ng i nf or mat i on:

  a.   The act ual  l ocat i on,  k i nds and si zes of  al l  subsur f ace ut i l i t y  
lines.

  b.   Dr awi ngs shal l  depi ct  act ual  l ocat i on of  al l  under gr ound and 
above gr ound wat er ,  wast ewat er ,  and r ecl ai med wat er  i mpr ovement s and 
r el at ed appur t enances.

  c.   Dr awi ngs shal l  c l ear l y depi ct  al l  det ai l s not  on t he or i gi nal  
cont r act  dr awi ngs,  but  const r uct ed i n t he f i el d.   The l ocat i on of  al l  
equi pment  and pi pi ng r el ocat i on shal l  be accur at el y depi ct ed t o scal e.

  d.   The l ocat i on of  exi st i ng ut i l i t i es wher e cr ossed or  uncover ed 
dur i ng t he cour se of  t he wor k shal l  be depi ct ed.

  e.   Di mensi ons bet ween al l  manhol es shal l  be f i el d ver i f i ed and 
depi ct ed.   The i nver t s and gr ade el evat i ons of  al l  l i nes ent er i ng and 
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l eavi ng manhol es shal l  be depi ct ed.   Sewer  l at er al s shal l  be 
accur at el y l ocat ed and depi ct ed.

  f .   The dept h f r om f i ni sh gr ade t o t he t op of  pot abl e wat er  mai ns,  
r ecl ai med wat er  mai ns and sewer  f or ce mai ns shal l  be i ndi cat ed at  al l  
val ve and f i t t i ng l ocat i ons.

  g.   I n or der  t hat  t he l ocat i on of  t hese l i nes and appur t enances may 
be det er mi ned i n t he event  t he sur f ace openi ngs or  i ndi cat or s become 
cover ed over  or  obscur ed,  t hese dr awi ngs shal l  show,  by of f set  
di mensi ons t o t wo per manent l y f i xed sur f ace f eat ur es,  t he end of  each 
r un i ncl udi ng each change i n di r ect i on.   Val ves,  spl i ce boxes and 
si mi l ar  appur t enances shal l  be l ocat ed by di mensi oni ng al ong t he 
ut i l i t y  r un f r om a r ef er ence poi nt .

  h.   The l ocat i on,  di mensi ons,  and f i ni shed f l oor  el evat i ons of  t he 
bui l di ng st r uct ur es i nst al l ed or  af f ect ed as par t  of  t he pr oj ect  
construction.

  i .   As- bui l t  gr ade,  el evat i ons,  cr oss sect i ons,  or  al i gnment  of  
canal s,  l evees,  r oads,  ear t hwor k,  st r uct ur es or  ut i l i t i es,  i ncl udi ng 
any changes t hat  wer e made f r om cont r act  pl ans.   Cr oss sect i ons shal l  
be pr ovi ded at  i ncr ement s of  100 f eet .

  j .   Changes i n det ai l s of  desi gn or  addi t i onal  i nf or mat i on obt ai ned 
f r om shop dr awi ngs speci f i ed t o be pr epar ed and/ or  f ur ni shed by t he 
Cont r act or ;  i ncl udi ng but  not  l i mi t ed t o f abr i cat i on,  er ect i on,  
i nst al l at i on pl ans and pl aci ng det ai l s,  pi pe s i zes,  i nsul at i on 
mat er i al ,  di mensi ons of  equi pment  f oundat i ons,  et c.

  k.   The t opogr aphy,  i nver t  el evat i ons,  pi pe si zes,  and gr ades of  
dr ai nage i nst al l ed or  af f ect ed as par t  of  t he pr oj ect  const r uct i on.

  l .   The i nver t  el evat i ons f or  al l  wat er  cont r ol  st r uct ur es 
( i ncl udi ng wei r  cr est  el evat i ons,  cul ver t s,  et c. ) .   The compl et ed 
as- bui l t  dr awi ngs shal l  depi ct  al l  el evat i ons at  NAVD 88 and NGVD 29.   
The NGVD 29 el evat i on shal l  be i t al i c i zed,  br acket ed and under scor ed.

  m.   Changes or  modi f i cat i ons whi ch r esul t  f r om t he f i nal  i nspect i on.

  n.   Wher e cont r act  dr awi ngs or  speci f i cat i ons pr esent  opt i ons,  onl y 
t he opt i on sel ect ed f or  const r uct i on shal l  be shown on t he compl et ed 
wor ki ng as- bui l t  dr awi ngs,  or  as an al t er nat i ve,  opt i ons not  
const r uct ed shal l  be boxed,  dr awn over  wi t h an " X"  ( cor ner  t o cor ner ) ,  
and l abel ed wi t h a not e st at i ng " Opt i on Not  Exer ci sed" .

  o.   Syst ems desi gned or  enhanced by t he Cont r act or ;  such as,  but  not  
l i mi t ed t o,  HVAC cont r ol s,  f i r e al ar m,  f i r e spr i nkl er ,  i r r i gat i on 
syst ems,  pumpi ng equi pment ,  hydr aul i c oper at i ng syst em,  f uel  syst em,  
el ect r i cal  cont r ol s,  one- l i ne di agr am t el emet r y and SCADA syst em,  
condui t  and pi pi ng l ayout ,  et c.

  p.   Modi f i cat i ons ( change or der  pr i ce shal l  i ncl ude t he Cont r act or ' s 
cost  t o change wor ki ng as- bui l t  dr awi ngs and compl et ed as- bui l t  
dr awi ngs t o r ef l ect  modi f i cat i ons)  and compl i ance wi t h t he f ol l owi ng 
procedures.

    ( 1)   Di r ect i ons i n t he modi f i cat i on f or  post i ng descr i pt i ve 
changes shal l  be f ol l owed.
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    ( 2)   A r evi s i on symbol  shal l  be pl aced at  t he l ocat i on of  each 
deletion.

    ( 3)   For  new det ai l s or  sect i ons whi ch ar e added t o a dr awi ng,  
a r evi s i on symbol  shal l  be pl aced by t he det ai l  or  sect i on t i t l e.

    ( 4)   For  mi nor  changes,  a r evi s i on symbol  shal l  be pl aced by 
t he ar ea changed on t he dr awi ng ( each l ocat i on) .

    ( 5)   For  maj or  changes t o a dr awi ng,  a r evi s i on symbol  shal l  
be pl aced by t he t i t l e of  t he af f ect ed pl an,  sect i on,  or  det ai l  at  
each l ocat i on.

    ( 6)   For  changes t o schedul es or  dr awi ngs,  a r evi s i on symbol  
shal l  be pl aced ei t her  by t he schedul e headi ng or  by t he change i n 
t he schedul e.

    ( 7)   The r evi s i on symbol  shown on pl an shal l  be 1. 5 t i mes 
l ar ger  t han t he cor r espondi ng r evi s i on symbol  shown i n t he 
r evi s i on bl ock.

  q.   I f  bor r ow mat er i al  f or  t hi s pr oj ect  i s  f r om sour ces on 
Gover nment  pr oper t y,  or  i f  Gover nment  pr oper t y i s used as a spoi l  
ar ea,  t he Cont r act or  shal l  f ur ni sh a cont our  map of  t he f i nal  bor r ow 
pi t / spoi l  ar ea el evat i ons.

1. 3. 2. 3   Recor d Dr awi ng Pr epar at i on

The r ecor d dr awi ngs ( CADD)  shal l  cor r ect l y show t he f eat ur es of  t he 
pr oj ect  as i t  has been const r uct ed by br i ngi ng t he cont r act  desi gn f i l es 
i nt o agr eement  wi t h appr oved compl et ed as- bui l t  dr awi ngs,  and addi ng such 
addi t i onal  dr awi ngs as may be necessar y.   The compl et ed r ecor d dr awi ngs 
shal l  be neat ,  l egi bl e and accur at e.   Recor d dr awi ngs ( CADD)  shal l  r emai n 
i n t he or i gi nal l y pr ovi ded desi gn f i l e di gi t al  f i l e f or mat .

1. 3. 2. 4   El ect r oni c Recor d Dr awi ngs

Onl y per sonnel  pr of i c i ent  i n t he pr epar at i on of  CADD dr awi ngs shal l  be 
empl oyed t o modi f y t he desi gn f i l es and pr epar e addi t i onal  new dr awi ngs 
f i l es when pr epar i ng t he r ecor d dr awi ngs.

  a.   Al l  dr awi ng r evi s i ons shal l  be per f or med and conf or m t o 
ERDC/ I TL TR- 12- 6, ERDC/ I TL TR- 12- 1 and Di st r i ct  PPM.

  b.   Addi t i ons and cor r ect i ons t o t he cont r act  desi gn f i l es shal l  be 
equal  i n qual i t y and det ai l  t o t hat  of  t he or i gi nal  f i l es.   Li ne 
col or s,  l i ne wei ght s,  l et t er i ng,  and symbol s shal l  be t he same as t he 
or i gi nal  l i ne col or s,  l i ne wei ght s,  l et t er i ng,  and symbol s.   I f  
addi t i onal  dr awi ngs ar e r equi r ed i n t he r ecor d dr awi ngs,  t hey shal l  be 
pr epar ed usi ng t he speci f i ed el ect r oni c f i l e f or mat  appl y i ng t he same 
gr aphi c st andar ds speci f i ed f or  or i gi nal  dr awi ngs.   The t i t l e bl ock 
and dr awi ng bor der  t o be used f or  any new dr awi ngs i n t he r ecor d 
dr awi ngs shal l  be i dent i cal  t o t hat  used on t he desi gn f i l e dr awi ngs.   
Addi t i ons and cor r ect i ons t o t he r ecor d dr awi ngs shal l  be accompl i shed 
usi ng CADD pr ogr am/ syst em t o pr epar e t he desi gn f i l es.   The Cont r act or  
wi l l  be f ur ni shed Mi cr ost at i on desi gn f i l es.   The el ect r oni c f i l es 
wi l l  be suppl i ed on compact  di sc,  r ead- onl y memor y ( CD- ROM) .   The 
Cont r act or  shal l  use t he el ect r oni c desi gn f i l es pr ovi ded by t he 
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Gover nment  at  t he Pr econst r uct i on Conf er ence t o pr epar e changes and 
addi t i ons t o t he el ect r oni c r ecor d dr awi ngs.   New dr awi ngs added t o 
t he or i gi nal  set  of  dr awi ngs shal l  be pr epar ed i n CADD f or mat .   The 
Cont r act or  shal l  be r esponsi bl e f or  pr ovi di ng al l  pr ogr ams and 
har dwar e necessar y t o pr epar e t he r ecor d dr awi ngs.   The Cont r act or  
shal l  pr ovi de a di gi t al  t o- scal e ver si on of  t he r ecor d dr awi ngs i n 
Por t abl e Document  For mat  ( PDF)  t o t he Cont r act i ng Of f i cer  f or  r evi ew.   
The Cont r act or  shal l  make r equi r ed cor r ect i ons,  changes,  addi t i ons,  
and del et i ons as i ndi cat ed by t he Cont r act i ng Of f i cer .

  c.   Recor d dr awi ngs shal l  be cr eat ed by appendi ng an upper case R t o 
t he desi gn f i l e name i n t he f i r st  user  def i nabl e char act er .   For  a 
pr evi ousl y amended or  modi f i ed desi gn f i l e,  r epl ace an exi st i ng A 
i dent i f i er  or  M i dent i f i er  i n t he desi gn f i l e name wi t h an upper case R 
i n t he f i r st  user  def i nabl e char act er .   The r enamed f i l es cor r ect ed t o 
r ef l ect  t he " as- bui l t "  condi t i on ar e her eaf t er  r ef er r ed t o as " r ecor d 
drawings".

1. 3. 2. 5   Compl et i on of  As- Bui l t s

The compl et ed as- bui l t  dr awi ngs ( har d copy)  and r ecor d dr awi ngs ( CADD)  
shal l  be compl et ed as f ol l ows:

  a.   When f i nal  r evi s i ons have been compl et ed,  t he cover  sheet  
dr awi ng shal l  show t he wor di ng " COMPLETED AS- BUI LT"  f ol l owed by t he 
name of  t he Cont r act or  i n l et t er s at  l east  3/ 16 i nch hi gh.   Al l  ot her  
compl et ed as- bui l t  dr awi ngs and r ecor d dr awi ngs shal l  be mar ked ei t her  
" AS- BUI LT"  dr awi ng denot i ng no r evi s i ons on t he sheet  or  " REVI SED 
AS- BUI LT"  denot i ng one or  mor e r evi s i ons.   Al l  compl et ed as- bui l t  
dr awi ngs and r ecor d dr awi ngs r equi r i ng r evi s i ons on t he sheet  shal l  
have an ent r y ent er ed i nt o t he r evi s i on bl ock.   The Cont r act or  shal l  
s i gn t he cover  sheet  of  t he compl et ed as- bui l t  dr awi ngs i n t he 
f ol l owi ng manner :   " I  CERTI FY THAT THESE CORRECTED AS- BUI LT DRAWI NGS 
I NDI CATE CONSTRUCTI ON AS ACTUALLY PERFORMED AND ARE AN ACCURATE 
REPRESENTATI ON OF THE SPECI FI ED WORK.   THESE COMPLETED AS- BUI LT 
DRAWI NGS ARE APPROVED FOR PREPARATI ON OF RECORD CONSTRUCTI ON DRAWI NGS. "

  b.   Wi t hi n 10 days af t er  Gover nment  appr oval  of  al l  of  t he compl et ed 
wor ki ng as- bui l t  dr awi ngs f or  a phase of  wor k,  t he Cont r act or  shal l  
pr epar e t he r ecor d dr awi ngs ( CADD)  f or  t hat  phase of  wor k and submi t  
t wo set s of  pr i nt s of  t hese dr awi ngs al ong wi t h a di gi t al  copy i n PDF 
f or mat  on a CD f or  Gover nment  r evi ew and appr oval .   The Gover nment  
wi l l  pr ompt l y r et ur n one set  of  pr i nt s annot at ed wi t h any necessar y 
cor r ect i ons.   Wi t hi n 7 days,  t he Cont r act or  shal l  r evi se t he r ecor d 
dr awi ngs accor di ngl y at  no addi t i onal  cost  and submi t  one set  of  f i nal  
pr i nt s and one di gi t al  copy i n PDF f or mat  on a CD f or  t he compl et ed 
phase of  wor k t o t he Gover nment .   Wi t hi n 10 days of  subst ant i al  
compl et i on of  al l  phases of  wor k,  t he Cont r act or  shal l  submi t  t he 
f i nal  r ecor d dr awi ngs  f or  t he ent i r e pr oj ect .   The submi t t al  shal l  
consi st  of  4 set s of  CADD- gener at ed r ecor d dr awi ngs i n PDF f or mat  on 
compact  di sc( s) ,  4 set s of  r ecor d dr awi ng CADD f i l es on compact  
di sc( s) ;  2 set s of  f ul l  s i ze r ecor d dr awi ng pr i nt s,  2 set s of  t he 
compl et ed appr oved wor ki ng as- bui l t  dr awi ngs;  and 2 set s of  t he 
compl et ed appr oved wor ki ng as- bui l t  dr awi ngs scanned and saved i nt o 
PDF f or mat  on compact  di sc( s) .   Compact  di scs shal l  be r ead- onl y 
memor y ( CD- ROM) .   They shal l  be compl et e i n al l  det ai l s and i dent i cal  
i n f or m and f unct i on t o t he desi gn f i l es suppl i ed by t he Gover nment .   
The . PDF f i l es pr oduced f r om t he appr oved compl et ed wor ki ng as- bui l t  
dr awi ngs shal l  be of  hi gh r esol ut i on and qual i t y,  and easi l y 
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r eadabl e.   Any t r ansact i ons or  adj ust ment s necessar y t o accompl i sh 
t hi s i s t he r esponsi bi l i t y  of  t he Cont r act or .   The Gover nment  r eser ves 
t he r i ght  t o r ej ect  any dr awi ng f i l es i t  deems i ncompat i bl e.   Paper  
pr i nt s and st or age medi a submi t t ed wi l l  become t he pr oper t y of  t he 
Gover nment  upon f i nal  appr oval .   Fai l ur e t o submi t  as- bui l t s and 
r ecor d dr awi ngs as speci f i ed shal l  be cause f or  wi t hhol di ng any 
payment  due t he Cont r act or  as r et ai nage under  t he c l ause PAYMENTS 
UNDER FI XED- PRI CE CONSTRUCTI ON CONTRACTS of  Sect i on 00700 CONTRACT 
CLAUSES i n Vol ume 1.   Appr oval  and accept ance of  as- bui l t s and r ecor d 
dr awi ngs shal l  be accompl i shed bef or e f i nal  payment  i s made t o t he 
Contractor.

1. 3. 3   As- Bui l t  Recor d of  Equi pment  and Mat er i al s

The Cont r act or  shal l  f ur ni sh Two copi es of  pr el i mi nar y r ecor d of  equi pment  
and mat er i al s used on t he pr oj ect  15 days pr i or  t o f i nal  i nspect i on.   Thi s 
pr el i mi nar y submi t t al  wi l l  be r evi ewed and r et ur ned 2 days af t er  f i nal  
i nspect i on wi t h Gover nment  comment s.   Si x set s of  f i nal  r ecor d of  
equi pment  and mat er i al s shal l  be submi t t ed 10 days af t er  f i nal  
i nspect i on.   The desi gnat i ons shal l  be keyed t o t he r el at ed ar ea depi ct ed 
on t he cont r act  dr awi ngs.   The r ecor d shal l  l i s t  t he f ol l owi ng dat a:

RECORD OF DESI GNATED EQUI PMENT AND MATERI ALS DATA

  Descr i pt i on      Speci f i cat i on     Manuf act ur er       Composi t i on     Wher e
                   Sect i on           and Cat al og,       and Si ze        Used
                                     Model ,  and
                                     Ser i al  Number  

1. 3. 4   Recor d Dr awi ngs

The Cont r act or  shal l  f ur ni sh f i nal  appr oved as- bui l t  shop dr awi ngs wi t hi n 
30 days af t er  t r ansf er  of  t he compl et ed f aci l i t y .

1. 3. 5   Real  Pr oper t y Equi pment

The Cont r act or  shal l  f ur ni sh a l i s t  of  i nst al l ed equi pment  f ur ni shed under  
t hi s cont r act .   The l i s t  shal l  i ncl ude al l  i nf or mat i on usual l y l i s t ed on 
manuf act ur er ' s name pl at e.   The " EQUI PMENT- I N- PLACE LI ST"  shal l  i ncl ude,  
as appl i cabl e,  t he f ol l owi ng f or  each pi ece of  equi pment  i nst al l ed:   
descr i pt i on of  i t em,  l ocat i on ( by r oom number ) ,  model  number ,  ser i al  
number ,  capaci t y,  name and addr ess of  manuf act ur er ,  name and addr ess of  
equi pment  suppl i er ,  condi t i on,  spar e par t s l i s t ,  manuf act ur er ' s cat al og,  
and war r ant y.   A dr af t  l i s t  shal l  be f ur ni shed at  t i me of  t r ansf er .   The 
f i nal  l i s t  shal l  be f ur ni shed 30 days af t er  t r ansf er  of  t he compl et ed 
facility.

1. 4   WARRANTY MANAGEMENT

1. 4. 1   War r ant y Management  Pl an

The Cont r act or  shal l  devel op a War r ant y Management  Pl an whi ch shal l  
cont ai n i nf or mat i on r el evant  t o t he Cl ause WARRANTY OF CONSTRUCTI ON of  
Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.   At  l east  30 days bef or e t he 
pl anned pr e- war r ant y conf er ence,  t he Cont r act or  shal l  submi t  t he War r ant y 
Management  Pl an f or  Gover nment  appr oval .   The War r ant y Management  Pl an 
shal l  i ncl ude al l  r equi r ed act i ons and document s t o assur e t hat  t he 
Gover nment  r ecei ves al l  war r ant i es t o whi ch i t  i s  ent i t l ed.   The Pl an 
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shal l  be i n nar r at i ve f or m and cont ai n suf f i c i ent  det ai l  t o r ender  i t  
sui t abl e f or  use by f ut ur e mai nt enance and r epai r  per sonnel ,  whet her  
t r adesmen,  or  of  engi neer i ng backgr ound,  not  necessar i l y  f ami l i ar  wi t h 
t hi s cont r act .   The t er m " st at us"  as i ndi cat ed bel ow shal l  i ncl ude due 
dat e and whet her  i t em has been submi t t ed or  was accompl i shed.   War r ant y 
i nf or mat i on made avai l abl e dur i ng t he const r uct i on phase shal l  be 
submi t t ed t o t he Cont r act i ng Of f i cer  f or  appr oval  pr i or  t o each mont hl y 
pay est i mat e.   Appr oved i nf or mat i on shal l  be assembl ed i n a bi nder  and 
shal l  be t ur ned over  t o t he Gover nment  upon accept ance of  t he wor k.   The 
const r uct i on war r ant y per i od shal l  begi n on t he dat e of  pr oj ect  accept ance 
and shal l  cont i nue f or  t he f ul l  pr oduct  war r ant y per i od.   A j oi nt  4 mont h 
and 9 mont h war r ant y i nspect i on shal l  be conduct ed,  measur ed f r om t i me of  
accept ance,  by t he Cont r act or ,  Cont r act i ng Of f i cer  and t he Cust omer  
Repr esent at i ve.   I nf or mat i on cont ai ned i n t he War r ant y Management  Pl an 
shal l  i ncl ude,  but  shal l  not  be l i mi t ed t o,  t he f ol l owi ng:

  a.   Rol es and r esponsi bi l i t i es of  al l  per sonnel  associ at ed wi t h t he 
war r ant y pr ocess,  i ncl udi ng poi nt s of  cont act  and t el ephone number s 
wi t hi n t he or gani zat i ons of  t he Cont r act or s,  subcont r act or s,  
manuf act ur er s or  suppl i er s i nvol ved.

  b.   Li st i ng and st at us of  del i ver y of  al l  Cer t i f i cat es of  War r ant y 
f or  ext ended war r ant y i t ems,  t o i ncl ude r oof s,  HVAC bal anci ng,  pumps,  
mot or s,  t r ansf or mer s,  and f or  al l  commi ssi oned syst ems such as f i r e 
pr ot ect i on and al ar m syst ems,  spr i nkl er  syst ems,  l i ght ni ng pr ot ect i on 
syst ems,  et c.

  c.   A l i s t  f or  each war r ant ed equi pment ,  i t em,  f eat ur e of  
const r uct i on or  syst em i ndi cat i ng:

    1.   Name of  i t em.
    2.   Model  and ser i al  number s.
    3.   Locat i on wher e i nst al l ed.
    4.   Name and phone number s of  manuf act ur er s or  suppl i er s.
    5.   Names,  addr esses and t el ephone number s of  sour ces of  spar e 
parts.
    6.   War r ant i es and t er ms of  war r ant y.   Thi s shal l  i ncl ude 
one- year  over al l  war r ant y of  const r uct i on.   I t ems whi ch have 
ext ended war r ant i es shal l  be i ndi cat ed wi t h separ at e war r ant y 
expi r at i on dat es.
    7.   Cr oss- r ef er ence t o war r ant y cer t i f i cat es as appl i cabl e.
    8.   St ar t i ng poi nt  and dur at i on of  war r ant y per i od.
    9.   Summar y of  mai nt enance pr ocedur es r equi r ed t o cont i nue t he 
war r ant y i n f or ce.
    10.  Cr oss- r ef er ence t o speci f i c  per t i nent  Oper at i on and 
Mai nt enance Manual s.
    11.  Or gani zat i on,  names and phone number s of  per sons t o cal l  
f or  war r ant y ser vi ce.
    12.  Typi cal  r esponse t i me and r epai r  t i me expect ed f or  var i ous 
war r ant ed equi pment .

  d.   The Cont r act or ' s pl ans f or  at t endance at  t he 4 and 9 mont h 
post - const r uct i on war r ant y i nspect i ons conduct ed by t he Gover nment .

  e.   Pr ocedur e and st at us of  t aggi ng of  al l  equi pment  cover ed by 
ext ended war r ant i es.

  f .   Copi es of  i nst r uct i ons t o be post ed near  sel ect ed pi eces of  
equi pment  wher e oper at i on i s cr i t i cal  f or  war r ant y and/ or  saf et y 
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reasons.

  g.   The Cont r act or  shal l  mai nt ai n RMS capabi l i t i es dur i ng t he 
war r ant y per i od t o cor r espond wi t h t he Gover nment  r egar di ng t he 
cor r ect i on of  war r ant y i t ems.

1. 4. 2   Per f or mance Bond

The Cont r act or ' s Per f or mance Bond shal l  r emai n ef f ect i ve t hr oughout  t he 
const r uct i on per i od.

  a.   I n t he event  t he Cont r act or  f ai l s  t o commence and di l i gent l y 
pur sue any const r uct i on war r ant y wor k r equi r ed,  t he Cont r act i ng 
Of f i cer  wi l l  have t he wor k per f or med by ot her s,  and af t er  compl et i on 
of  t he wor k,  wi l l  char ge t he r emai ni ng const r uct i on war r ant y f unds of  
expenses i ncur r ed by t he Gover nment  whi l e per f or mi ng t he wor k,  
i ncl udi ng,  but  not  l i mi t ed t o admi ni st r at i ve expenses.

  b.   I n t he event  suf f i c i ent  f unds ar e not  avai l abl e t o cover  t he 
const r uct i on war r ant y wor k per f or med by t he Gover nment  at  t he 
Cont r act or ' s expense,  t he Cont r act i ng Of f i cer  wi l l  have t he r i ght  t o 
r ecoup expenses f r om t he bondi ng company.

  c.   Fol l owi ng or al  or  wr i t t en not i f i cat i on of  r equi r ed const r uct i on 
war r ant y r epai r  wor k,  t he Cont r act or  shal l  r espond i n a t i mel y 
manner .   Wr i t t en ver i f i cat i on wi l l  f ol l ow or al  i nst r uct i ons.   Fai l ur e 
of  t he Cont r act or  t o r espond wi l l  be cause f or  t he Cont r act i ng Of f i cer  
t o pr oceed agai nst  t he Cont r act or .

1. 4. 3   Pr e- War r ant y Conf er ence

Pr i or  t o cont r act  compl et i on,  and at  a t i me desi gnat ed by t he Cont r act i ng 
Of f i cer ,  t he Cont r act or  shal l  meet  wi t h t he Cont r act i ng Of f i cer  t o devel op 
a mut ual  under st andi ng wi t h r espect  t o t he r equi r ement s of  t hi s sect i on.   
Communi cat i on pr ocedur es f or  Cont r act or  not i f i cat i on of  const r uct i on 
war r ant y def ect s,  pr i or i t i es wi t h r espect  t o t he t ype of  def ect ,  
r easonabl e t i me r equi r ed f or  Cont r act or  r esponse,  and ot her  det ai l s deemed 
necessar y by t he Cont r act i ng Of f i cer  f or  t he execut i on of  t he const r uct i on 
war r ant y shal l  be est abl i shed/ r evi ewed at  t hi s meet i ng.   I n connect i on 
wi t h t hese r equi r ement s and at  t he t i me of  t he Cont r act or ' s qual i t y 
cont r ol  compl et i on i nspect i on,  t he Cont r act or  shal l  f ur ni sh t he name,  
t el ephone number  and addr ess of  a l i censed and bonded company whi ch i s 
aut hor i zed t o i ni t i at e and pur sue const r uct i on war r ant y wor k act i on on 
behal f  of  t he Cont r act or .   Thi s poi nt  of  cont act  wi l l  be l ocat ed wi t hi n 
t he l ocal  ser vi ce ar ea of  t he war r ant ed const r uct i on,  shal l  be 
cont i nuousl y avai l abl e,  and shal l  be r esponsi ve t o Gover nment  i nqui r y on 
war r ant y wor k act i on and st at us.   Thi s r equi r ement  does not  r el i eve t he 
Cont r act or  of  any of  i t s  r esponsi bi l i t i es i n connect i on wi t h ot her  
por t i ons of  t hi s pr ovi s i on.

1. 4. 4   Cont r act or ' s Response t o Const r uct i on War r ant y Ser vi ce Requi r ement s

Fol l owi ng or al  or  wr i t t en not i f i cat i on by t he Cont r act i ng Of f i cer ,  t he 
Cont r act or  shal l  r espond t o const r uct i on war r ant y ser vi ce r equi r ement s i n 
accor dance wi t h t he " Const r uct i on War r ant y Ser vi ce Pr i or i t y Li st "  and t he 
t hr ee cat egor i es of  pr i or i t i es l i s t ed bel ow.   The Cont r act or  shal l  submi t  
a r epor t  on any war r ant y i t em t hat  has been r epai r ed dur i ng t he war r ant y 
per i od.   The r epor t  shal l  i ncl ude t he cause of  t he pr obl em,  dat e r epor t ed,  
cor r ect i ve act i on t aken,  and when t he r epai r  was compl et ed.   I f  t he 
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Cont r act or  does not  per f or m t he const r uct i on war r ant y wi t hi n t he t i me 
f r ames speci f i ed,  t he Gover nment  wi l l  per f or m t he wor k and back char ge t he 
const r uct i on war r ant y payment  i t em est abl i shed.

  a.   Fi r st  Pr i or i t y Code 1.   Per f or m onsi t e i nspect i on t o eval uat e 
s i t uat i on,  and det er mi ne cour se of  act i on wi t hi n 4 hour s,  i ni t i at e 
wor k wi t hi n 6 hour s and wor k cont i nuousl y t o compl et i on or  r el i ef .

  b.   Second Pr i or i t y Code 2.   Per f or m onsi t e i nspect i on t o eval uat e 
s i t uat i on,  and det er mi ne cour se of  act i on wi t hi n 8 hour s,  i ni t i at e 
wor k wi t hi n 24 hour s and wor k cont i nuousl y t o compl et i on or  r el i ef .

  c.   Thi r d Pr i or i t y Code 3.   Al l  ot her  wor k t o be i ni t i at ed wi t hi n 3 
wor k days and wor k cont i nuousl y t o compl et i on or  r el i ef .

  d.   The " Const r uct i on War r ant y Ser vi ce Pr i or i t y Li st "  i s  as f ol l ows:

Code 1- Ai r  Condi t i oni ng Syst ems
  ( 1)   Recr eat i onal  suppor t .
  ( 2)   Ai r  condi t i oni ng l eak i n par t  of  bui l di ng,  i f  causi ng 
damage.
  ( 3)   Ai r  condi t i oni ng syst em not  cool i ng pr oper l y.

Code 1- Door s
  ( 1)   Over head door s not  oper at i onal ,  causi ng a secur i t y,  f i r e,  
or  saf et y pr obl em.
  ( 2)   I nt er i or ,  ext er i or  per sonnel  door s or  har dwar e,  not  
f unct i oni ng pr oper l y,  causi ng a secur i t y,  f i r e,  or  saf et y pr obl em.

Code 3- Door s
  ( 1)   Over head door s not  oper at i onal .
  ( 2)   I nt er i or / ext er i or  per sonnel  door s or  har dwar e not  
f unct i oni ng pr oper l y.

Code 1- El ect r i cal
  ( 1)   Power  f ai l ur e ( ent i r e ar ea or  any bui l di ng oper at i onal  
af t er  1600 hour s) .
  ( 2)   Secur i t y l i ght s.
  ( 3)   Smoke det ect or s.

Code 2- El ect r i cal
  ( 1)   Power  f ai l ur e ( no power  t o a r oom or  par t  of  bui l di ng) .
  ( 2)   Recept acl e and l i ght s ( i n a r oom or  par t  of  bui l di ng) .

Code 3- El ect r i cal
  St r eet  l i ght s.

Code 1- Gas
  ( 1)   Leaks and br eaks.
  ( 2)   No gas t o f ami l y housi ng uni t  or  cant onment  ar ea.

Code 1- Heat
  ( 1)   Ar ea power  f ai l ur e af f ect i ng heat .
  ( 2)   Heat er  i n uni t  not  wor ki ng.

Code 2- Ki t chen Equi pment
  ( 1)   Di shwasher  not  oper at i ng pr oper l y.
  ( 2)   Al l  ot her  equi pment  hamper i ng pr epar at i on of  a meal .
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Code 1- Pl umbi ng
  ( 1)   Hot  wat er  heat er  f ai l ur e.
  ( 2)   Leaki ng wat er  suppl y pi pes.

Code 2- Pl umbi ng
  ( 1)   Fl ush val ves not  oper at i ng pr oper l y.
  ( 2)   Fi xt ur e dr ai n,  suppl y l i ne t o commode,  or  any wat er  pi pe 
leaking.
  ( 3)   Commode l eaki ng at  base.

Code 3- Pl umbi ng
  Leaky f aucet s.

Code 3- I nt er i or
  ( 1)   Fl oor s damaged.
  ( 2)   Pai nt  chi ppi ng or  peel i ng.
  ( 3)   Casewor k.

Code 1- Roof  Leaks
  Tempor ar y r epai r s wi l l  be made wher e maj or  damage t o pr oper t y i s 
occurring.

Code 2- Roof  Leaks
  Wher e maj or  damage t o pr oper t y i s not  occur r i ng,  check f or  
l ocat i on of  l eak dur i ng r ai n and compl et e r epai r s on a Code 2 
basis.

Code 2- Wat er  ( Ext er i or )
  No wat er  t o f aci l i t y .

Code 2- Wat er  ( Hot )
  No hot  wat er  i n por t i on of  bui l di ng l i s t ed.

Code 3- Al l  ot her  wor k not  l i s t ed above.

1. 4. 5   War r ant y Tags

At  t he t i me of  i nst al l at i on,  each war r ant ed i t em shal l  be t agged wi t h a 
dur abl e,  oi l  and wat er  r esi st ant  t ag appr oved by t he Cont r act i ng Of f i cer .   
Each t ag shal l  be at t ached wi t h a copper  wi r e and shal l  be spr ayed wi t h a 
s i l i cone wat er pr oof  coat i ng.   The dat e of  accept ance and t he QC si gnat ur e 
shal l  r emai n bl ank unt i l  pr oj ect  i s  accept ed f or  benef i c i al  occupancy.   
The t ag shal l  show t he f ol l owi ng i nf or mat i on.

     a.   Type of  pr oduct / mat er i al _____________________________________.

     b.   Model  number _________________________________________________.

     c.   Ser i al  number ________________________________________________.

     d.   Cont r act  number ______________________________________________.

     e.   War r ant y per i od___________f r om___________t o__________________.

     f .   I nspect or ' s s i gnat ur e________________________________________.

     g.   Const r uct i on Cont r act or ______________________________________.

         Addr ess______________________________________________________.
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         Tel ephone number _____________________________________________.

     h.   War r ant y cont act _____________________________________________.

         Addr ess______________________________________________________.

         Tel ephone number _____________________________________________.

     i .   War r ant y r esponse t i me pr i or i t y code_________________________.

     j .   WARNI NG -  PROJECT PERSONNEL TO PERFORM ONLY OPERATI ONAL MAI NTENANCE 
DURI NG THE WARRANTY PERI OD.

1. 5   MECHANI CAL TESTI NG,  ADJUSTI NG,  BALANCI NG,  AND COMMI SSI ONI NG

Pr i or  t o f i nal  i nspect i on and t r ansf er  of  t he compl et ed f aci l i t y ;  al l  
r epor t s,  st at ement s,  cer t i f i cat es,  and compl et ed checkl i st s f or  t est i ng,  
adj ust i ng,  bal anci ng,  and commi ssi oni ng of  mechani cal  syst ems shal l  be 
submi t t ed t o and appr oved by t he Cont r act i ng Of f i cer  as speci f i ed i n 
appl i cabl e t echni cal  speci f i cat i on sect i ons.

1. 6   OPERATI ON AND MAI NTENANCE MANUALS

Oper at i on manual s and mai nt enance manual s shal l  be submi t t ed as 
speci f i ed.   Oper at i on manual s and mai nt enance manual s pr ovi ded i n a common 
vol ume shal l  be c l ear l y di f f er ent i at ed and shal l  be separ at el y i ndexed.   
Ref er  t o Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

1. 7   FI NAL CLEANI NG

The pr emi ses shal l  be l ef t  br oom cl ean.  St ai ns,  f or ei gn subst ances,  and
t empor ar y l abel s shal l  be r emoved f r om sur f aces.  Equi pment  and f i xt ur es
shal l  be c l eaned t o a sani t ar y condi t i on.  Fi l t er s of  oper at i ng equi pment  
shal l  be r epl aced.  Debr i s shal l  be r emoved f r om r oof s,  dr ai nage syst ems,
gut t er s,  and downspout s.  Paved ar eas shal l  be swept  and l andscaped ar eas
shal l  be r aked cl ean.  The si t e shal l  have wast e,  sur pl us mat er i al s,  and
r ubbi sh r emoved.  The pr oj ect  ar ea shal l  have t empor ar y st r uct ur es,
bar r i cades,  pr oj ect  s i gns,  and const r uct i on f aci l i t i es r emoved.  A l i s t  of
compl et ed cl ean- up i t ems shal l  be submi t t ed on t he day of  f i nal  i nspect i on.

PART 2   PRODUCTS ( NOT USED)

PART 3   EXECUTI ON ( NOT USED)

          - -  End of  Sect i on - -
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SECTI ON 01 78 23

OPERATI ON AND MAI NTENANCE DATA

PART 1   GENERAL

1. 1   SUBMI SSI ON OF OPERATI ON AND MAI NTENANCE DATA

Submi t  Oper at i on and Mai nt enance ( O&M)  Dat a/ Manual s speci f i cal l y 
appl i cabl e t o t hi s cont r act  and a compl et e and conci se depi ct i on of  t he 
pr ovi ded equi pment ,  pr oduct ,  or  syst em.   Or gani ze and pr esent  i nf or mat i on 
i n suf f i c i ent  det ai l  t o c l ear l y expl ai n O&M r equi r ement s at  t he syst em,  
equi pment ,  component ,  and subassembl y l evel .   I ncl ude an i ndex pr ecedi ng 
each submi t t al .   Submi t  i n accor dance wi t h t hi s Sect i on and Sect i on 
01 33 00SUBMI TTAL PROCEDURES.

1. 1. 1   Quantity

Submi t  f i ve copi es and one r epr oduci bl e or i gi nal  f or  t ot al  of  s i x copi es 
of  t he suppl i er / manuf act ur er s '  O&M i nf or mat i on speci f i ed her ei n f or  t he 
component s,  assembl i es,  subassembl i es,  at t achment s,  and accessor i es.   
Submi t  s i x el ect r oni c copi es of  t he above submi t t al  i n Abode Acr obat  
( . pdf )  f or mat  on CD- ROM medi a.   The i t ems f or  whi ch O&M Dat a/ Manual s ar e 
r equi r ed ar e l i s t ed i n t he Techni cal  Sect i ons whi ch speci f i es t hose 
par t i cul ar  i t ems.

1. 1. 2   Package Qual i t y

Document s must  be f ul l y l egi bl e.   Poor  qual i t y copi es and mat er i al  wi t h 
hol e punches obl i t er at i ng t he t ext  or  dr awi ngs wi l l  not  be accept ed.

1. 1. 3   Package Cont ent

Dat a package cont ent  shal l  be as shown i n t he par agr aph SCHEDULE OF 
OPERATI ON AND MAI NTENANCE DATA PACKAGES bel ow.   Compl y wi t h t he dat a 
package r equi r ement s speci f i ed i n t he i ndi v i dual  Techni cal  Sect i ons,  
i ncl udi ng t he cont ent  of  t he packages and addr essi ng each pr oduct ,  
component ,  and syst em desi gnat ed f or  dat a package submi ssi on.

1. 1. 4   Delivery

Submi t  O&M Dat a Manual s t o t he Cont r act i ng Of f i cer  f or  r evi ew and 
accept ance;  submi t  dat a speci f i ed f or  a gi ven i t em wi t hi n 30 cal endar  days 
af t er  t he i t em i s del i ver ed t o t he cont r act  s i t e.

  a.   I n t he event  t he Cont r act or  f ai l s  t o del i ver  O&M Dat a/ Manual s 
wi t hi n t he t i me l i mi t s set  f or t h above,  t he Cont r act i ng Of f i cer  may 
wi t hhol d f r om pr ogr ess payment s t he r et ai ned per cent age f or  t he 
cont r act  i n accor dance wi t h Cl ause PAYMENTS UNDER FI XED- PRI CE 
CONSTRUCTI ON CONTRACTS of  Sect i on 00700 CONTRACT CLAUSES i n Vol ume 1.

1. 1. 5   Changes t o Submi t t al s

Manuf act ur er - or i gi nat ed changes or  r evi s i ons t o submi t t ed dat a shal l  be 
f ur ni shed by t he Cont r act or  i f  a component  of  an i t em i s so af f ect ed 
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subsequent  t o accept ance of  t he O&M Dat a.   Changes,  addi t i ons,  or  
r evi s i ons r equi r ed by t he Cont r act i ng Of f i cer  f or  f i nal  accept ance of  
submi t t ed dat a,  shal l  be submi t t ed wi t hi n 30 cal endar  days of  t he 
not i f i cat i on of  t hi s change r equi r ement .

1. 2   TYPES OF I NFORMATI ON REQUI RED I N O&M DATA PACKAGES

1. 2. 1   Oper at i ng I nst r uct i ons

I ncl ude speci f i c  i nst r uct i ons,  pr ocedur es,  and i l l ust r at i ons f or  t he 
f ol l owi ng phases of  oper at i on:

1. 2. 1. 1   Saf et y Pr ecaut i ons

Li st  per sonnel  hazar ds and equi pment  or  pr oduct  saf et y pr ecaut i ons f or  al l  
oper at i ng condi t i ons.

1. 2. 1. 2   Oper at or  Pr est ar t

I ncl ude pr ocedur es r equi r ed t o set  up and pr epar e each syst em f or  use.

1. 2. 1. 3   St ar t up,  Shut down,  and Post  shut down Pr ocedur es

Pr ovi de nar r at i ve descr i pt i on f or  st ar t up,  shut down,  and post  shut down 
oper at i ng pr ocedur es i ncl udi ng t he cont r ol  sequence f or  each.

1. 2. 1. 4   Nor mal  Oper at i ons

Pr ovi de nar r at i ve descr i pt i on of  Nor mal  Oper at i ng Pr ocedur es.   I ncl ude 
Cont r ol  Di agr ams wi t h dat a t o expl ai n oper at i on and cont r ol  of  syst ems and 
speci f i c  equi pment .

1. 2. 1. 5   Emer gency Oper at i ons

I ncl ude Emer gency Pr ocedur es f or  equi pment  mal f unct i ons t o per mi t  a shor t  
per i od of  cont i nued oper at i on or  t o shut down t he equi pment  t o pr event  
f ur t her  damage t o syst em and equi pment .   I ncl ude Emer gency Shut down 
I nst r uct i ons f or  f i r e,  expl osi on,  spi l l s ,  or  ot her  f or eseeabl e 
cont i ngenci es.   Pr ovi de gui dance and pr ocedur es f or  emer gency oper at i on of  
al l  ut i l i t y  syst ems i ncl udi ng r equi r ed val ve posi t i ons,  val ve l ocat i ons 
and zones or  por t i ons of  syst ems cont r ol l ed.

1. 2. 1. 6   Oper at or  Ser vi ce Requi r ement s

I ncl ude i nst r uct i ons f or  ser vi ces t o be per f or med by t he oper at or  such as 
l ubr i cat i on,  adj ust ment ,  i nspect i on,  and r ecor di ng gage r eadi ngs.

1. 2. 1. 7   Envi r onment al  Condi t i ons

I ncl ude a l i s t  of  Envi r onment al  Condi t i ons ( t emper at ur e,  humi di t y,  and 
ot her  r el evant  dat a)  t hat  ar e best  sui t ed f or  t he oper at i on of  each 
pr oduct ,  component  or  syst em.   Descr i be condi t i ons under  whi ch t he i t em of  
equi pment  shoul d not  be al l owed t o r un.

1. 2. 2   Pr event i ve Mai nt enance

I ncl ude t he f ol l owi ng i nf or mat i on f or  pr event at i ve and schedul ed 
mai nt enance t o mi ni mi ze cor r ect i ve mai nt enance and r epai r .
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1. 2. 2. 1   Lubr i cat i on Dat a

I ncl ude pr event at i ve mai nt enance l ubr i cat i on dat a,  i n addi t i on t o 
i nst r uct i ons f or  l ubr i cat i on i n accor dance wi t h subpar agr aph " Oper at or  
Ser vi ce Requi r ement s"  above:

  a.   A t abl e showi ng r ecommended l ubr i cant s f or  speci f i c  t emper at ur e 
r anges and appl i cat i ons.

  b.   Char t s wi t h a schemat i c di agr am of  t he equi pment  showi ng 
l ubr i cat i on poi nt s,  r ecommended t ypes and gr ades of  l ubr i cant s,  and 
capacities.

  c.   A Lubr i cat i on Schedul e showi ng ser vi ce i nt er val  f r equency.

1. 2. 2. 2   Pr event i ve Mai nt enance Pl an and Schedul e

I ncl ude manuf act ur er ' s schedul e f or  r out i ne pr event i ve mai nt enance 
i nspect i ons,  t est s and adj ust ment s r equi r ed t o ensur e pr oper  and 
economi cal  oper at i on and t o mi ni mi ze cor r ect i ve mai nt enance.   Pr ovi de 
manuf act ur er ' s pr oj ect i on of  pr event i ve mai nt enance wor k- hour s on a dai l y,  
weekl y,  mont hl y,  and annual  basi s i ncl udi ng cr af t  r equi r ement s by t ype of  
cr af t .   For  per i odi c cal i br at i ons,  pr ovi de manuf act ur er ' s speci f i ed 
f r equency and pr ocedur es f or  each separ at e oper at i on.

1. 2. 3   Cor r ect i ve Mai nt enance ( Repai r )

I ncl ude manuf act ur er ' s r ecommended pr ocedur es and i nst r uct i ons f or  
cor r ect i ng pr obl ems and maki ng r epai r s.

1. 2. 3. 1   Tr oubl eshoot i ng Gui des and Di agnost i c Techni ques

I ncl ude st ep- by- st ep pr ocedur es t o pr ompt l y i sol at e t he cause of  t ypi cal  
mal f unct i ons.   Descr i be c l ear l y why t he checkout  i s per f or med and what  
condi t i ons ar e t o be sought .   I dent i f y t est s or  i nspect i ons and t est  
equi pment  r equi r ed t o det er mi ne whet her  par t s and equi pment  may be r eused 
or  r equi r e r epl acement .

1. 2. 3. 2   Wi r i ng Di agr ams and Cont r ol  Di agr ams

Wi r i ng di agr ams and cont r ol  di agr ams shal l  be poi nt - t o- poi nt  dr awi ngs of  
wi r i ng and cont r ol  c i r cui t s i ncl udi ng f act or y- f i el d i nt er f aces.   Pr ovi de a 
compl et e and accur at e depi ct i on of  t he act ual  j ob speci f i c  wi r i ng and 
cont r ol  wor k.   On di agr ams,  number  el ect r i cal  and el ect r oni c wi r i ng and 
pneumat i c cont r ol  t ubi ng and t he t er mi nal s f or  each t ype,  i dent i cal l y t o 
act ual  i nst al l at i on number i ng.

1. 2. 3. 3   Mai nt enance and Repai r  Pr ocedur es

I ncl ude i nst r uct i ons and a l i s t  t ool s r equi r ed t o r epai r  or  r est or e t he 
pr oduct  or  equi pment  t o pr oper  condi t i on or  oper at i ng st andar ds.

1. 2. 3. 4   Removal  and Repl acement  I nst r uct i ons

I ncl ude st ep- by- st ep pr ocedur es and a l i s t  of  r equi r ed t ool s and suppl i es 
f or  r emoval ,  r epl acement ,  di sassembl y and assembl y of  component s,  
assembl i es,  subassembl i es,  accessor i es,  and at t achment s.   Pr ovi de 
t ol er ances,  di mensi ons,  set t i ngs and adj ust ment s r equi r ed.   I nst r uct i ons 
shal l  i ncl ude a combi nat i on of  t ext  and i l l ust r at i ons.
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1. 2. 3. 5   Spar e Par t s and Suppl y Li st s

I ncl ude l i s t s of  spar e par t s and suppl i es r equi r ed f or  mai nt enance and 
r epai r  t o ensur e cont i nued ser vi ce or  oper at i on wi t hout  unr easonabl e 
del ays.   Par t s l i s t s shal l  i ncl ude t he i dent i f i cat i ons,  nomencl at ur e,  par t  
number s,  r equi r ed number  of  par t s,  r ecommended l i s t  of  spar e par t s t o be 
st ocked at  t he pr oj ect ,  and act ual  spar e par t s suppl i ed.   Al l  dat a shal l  
mat ch t he act ual  equi pment  f ur ni shed,  and st andar d cat al og sheet s,  cut s,  
and di agr ams wi l l  not  be accept abl e unl ess al l  i r r el evant  par t s ar e mar ked 
out  and r el evant  par t s ar e i dent i f i ed by heavy ar r ows at  each si de of  t he 
appl i cabl e dat a.   Speci al  consi der at i on i s r equi r ed f or  f aci l i t i es at  
r emot e l ocat i ons.   Li st  spar e par t s and suppl i es t hat  have a l ong l ead 
t i me t o obt ai n.

1. 2. 3. 6   Cor r ect i ve Mai nt enance Wor k- Hour s

I ncl ude manuf act ur er ' s pr oj ect i on of  cor r ect i ve mai nt enance wor k- hour s 
i ncl udi ng r equi r ement s by t ype of  cr af t .   Cor r ect i ve mai nt enance t hat  
r equi r es compl et i on or  par t i c i pat i on of  t he equi pment  manuf act ur er  shal l  
be i dent i f i ed and t abul at ed separ at el y.

1. 2. 4   Appendices

Pr ovi de i nf or mat i on r equi r ed bel ow and i nf or mat i on not  speci f i ed i n t he 
pr ecedi ng par agr aphs but  per t i nent  t o t he mai nt enance or  oper at i on of  t he 
pr oduct  or  equi pment .   I ncl ude t he f ol l owi ng:

1. 2. 4. 1   Par t s I dent i f i cat i on

Pr ovi de i dent i f i cat i on and cover age f or  al l  par t s of  each component ,  
assembl y,  subassembl y,  and accessor y of  t he end i t ems subj ect  t o 
r epl acement .   I ncl ude speci al  har dwar e r equi r ement s,  such as r equi r ement  
t o use hi gh- st r engt h bol t s and nut s.   I dent i f y par t s by make,  model ,  
ser i al  number ,  and sour ce of  suppl y t o al l ow r eor der i ng wi t hout  f ur t her  
i dent i f i cat i on.   Pr ovi de cl ear  and l egi bl e i l l ust r at i ons,  dr awi ngs,  and 
expl oded vi ews t o enabl e easy i dent i f i cat i on of  t he i t ems.   When 
i l l ust r at i ons omi t  t he par t  number s and descr i pt i on,  bot h t he 
i l l ust r at i ons and separ at e l i s t i ng shal l  show t he i ndex,  r ef er ence,  or  key 
number  whi ch wi l l  cr oss- r ef er ence t he i l l ust r at ed par t  t o t he l i s t ed 
par t .   Par t s shown i n t he l i s t i ngs shal l  be gr ouped by component s,  
assembl i es,  and subassembl i es i n accor dance wi t h t he manuf act ur er ' s 
st andar d pr act i ce.   Par t s dat a may cover  mor e t han one model  or  ser i es of  
equi pment ,  component s,  assembl i es,  subassembl i es,  at t achment s,  or  
accessor i es,  such as t ypi cal l y shown i n a mast er  par t s cat al og.

1. 2. 4. 2   War r ant y I nf or mat i on

Li st  and expl ai n t he var i ous war r ant i es and i ncl ude t he ser vi c i ng and 
t echni cal  pr ecaut i ons pr escr i bed by t he manuf act ur er s or  cont r act  
document s i n or der  t o keep war r ant i es i n f or ce.   I ncl ude war r ant y 
i nf or mat i on f or  pr i mar y component s such as el ect r i c mot or  act uat or  f or  
l i f t  gat es.

1. 2. 4. 3   Per sonnel  Tr ai ni ng Requi r ement s

Pr ovi de i nf or mat i on avai l abl e f r om t he manuf act ur er s t hat  i s  needed f or  
use i n t r ai ni ng desi gnat ed per sonnel  t o pr oper l y oper at e and mai nt ai n t he 
equi pment  and syst ems.
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1. 2. 4. 4   Test i ng Equi pment  and Speci al  Tool  I nf or mat i on

I ncl ude i nf or mat i on on t est  equi pment  r equi r ed t o per f or m speci f i ed t est s 
and on speci al  t ool s needed f or  t he oper at i on,  mai nt enance,  and r epai r  of  
components.

1. 2. 4. 5   Cont r act or  I nf or mat i on

Pr ovi de a l i s t  t hat  i ncl udes t he name,  addr ess,  and t el ephone number  of  
t he Gener al  Cont r act or  and each Subcont r act or  who i nst al l ed t he pr oduct  or  
equi pment ,  or  syst em.   For  each i t em,  al so pr ovi de t he name,  addr ess,  and 
t el ephone number  of  t he manuf act ur er ' s r epr esent at i ves and ser vi ce 
or gani zat i on most  conveni ent  t o t he pr oj ect  s i t e.   Pr ovi de t he name,  
addr ess,  and t el ephone number  of  t he pr oduct ,  equi pment ,  and syst em 
manufacturers.

1. 3   SCHEDULE OF OPERATI ON AND MAI NTENANCE DATA PACKAGES

Fur ni sh t he O&M Dat a Package speci f i ed i n i ndi v i dual  Techni cal  Sect i ons.   
The r equi r ed i nf or mat i on f or  each O&M Dat a Package i s as f ol l ows:

1. 3. 1   Dat a Package 1

  a.   Saf et y pr ecaut i ons

  b.   Mai nt enance and r epai r  pr ocedur es

  c.   War r ant y i nf or mat i on

  d.   Cont r act or  i nf or mat i on

  e.   Spar e par t s and suppl y l i s t

1. 3. 2   Dat a Package 2

  a.   Saf et y pr ecaut i ons

  b.   Nor mal  oper at i ons

  c.   Envi r onment al  condi t i ons

  d.   Lubr i cat i on dat a

  e.   Pr event i ve mai nt enance pl an and schedul e

  f .   Mai nt enance and r epai r  pr ocedur es

  g.   Removal  and r epl acement  i nst r uct i ons

  h.   Spar e par t s and suppl y l i s t

  i .   Par t s i dent i f i cat i on

  j .   War r ant y i nf or mat i on

  k.   Cont r act or  i nf or mat i on
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1. 3. 3   Dat a Package 3

  a.   Saf et y pr ecaut i ons

  b.   Nor mal  oper at i ons

  c.   Emer gency oper at i ons

  d.   Envi r onment al  condi t i ons

  e.   Lubr i cat i on dat a

  f .   Pr event i ve mai nt enance pl an and schedul e

  g.   Tr oubl eshoot i ng gui des and di agnost i c t echni ques

  h.   Wi r i ng di agr ams and cont r ol  di agr ams

  i .   Mai nt enance and r epai r  pr ocedur es

  j .   Removal  and r epl acement  i nst r uct i ons

  k.   Spar e par t s and suppl y l i s t

  l .   Par t s i dent i f i cat i on

  m.   War r ant y i nf or mat i on

  n.   Test i ng equi pment  and speci al  t ool  i nf or mat i on

  o.   Cont r act or  i nf or mat i on

1. 3. 4   Dat a Package 4

  a.   Saf et y pr ecaut i ons

  b.   Oper at or  pr est ar t

  c.   St ar t up,  shut down,  and post  shut down pr ocedur e

  d.   Nor mal  oper at i ons

  e.   Emer gency oper at i ons

  f .   Oper at or  ser vi ce r equi r ement s

  g.   Envi r onment al  condi t i ons

  h.   Lubr i cat i on dat a

  i .   Pr event i ve mai nt enance pl an and schedul e

  j .   Tr oubl eshoot i ng gui des and di agnost i c t echni ques

  k.   Wi r i ng di agr ams and cont r ol  di agr ams

  l .   Mai nt enance and r epai r  pr ocedur es

  m.   Removal  and r epl acement  i nst r uct i ons
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  n.   Spar e par t s and suppl y l i s t

  o.   Cor r ect i ve mai nt enance man- hour s

  p.   Par t s i dent i f i cat i on

  q.   War r ant y i nf or mat i on

  r .   Per sonnel  t r ai ni ng r equi r ement s

  s.   Test i ng equi pment  and speci al  t ool  i nf or mat i on

  t .   Cont r act or  i nf or mat i on

1. 3. 5   Dat a Package 5

  a.   Saf et y pr ecaut i ons

  b.   Oper at or  pr est ar t

  c.   St ar t up,  shut down,  and post  shut down pr ocedur es

  d.   Nor mal  oper at i ons

  e.   Envi r onment al  condi t i ons

  f .   Pr event i ve mai nt enance pl an and schedul e

  g.   Tr oubl eshoot i ng gui des and di agnost i c t echni ques

  h.   Wi r i ng and cont r ol  di agr ams

  i .   Mai nt enance and r epai r  pr ocedur es

  j .   Spar e par t s and suppl y l i s t

  k.   Test i ng equi pment  and speci al  t ool s

  l .   War r ant y i nf or mat i on

  m.   Cont r act or  i nf or mat i on

PART 2   PRODUCTS   ( NOT APPLI CABLE)

PART 3   EXECUTI ON

3. 1   DATA PACKAGE SUBMI TTALS

The f ol l owi ng O&M Manual s shal l  be f ur ni shed f or  t he i dent i f i ed Dat a 
Packages,  i n addi t i on t o t he r equi r ement s speci f i ed i n Techni cal  Sect i on 
of  t he speci f i cat i ons.   The O&M Manual s not  l i s t ed her e shal l  be f ur ni shed 
as r equi r ed under  each Techni cal  Sect i on of  t he speci f i cat i ons.

                        I t em                                   Dat a Package

El ect r i c Mot or  Act uat or  ( Per  Sect i on 26 29 10 ELECTRI C MOTOR
  ACTUATOR FOR LI FT GATES)                                            3

SECTI ON 01 78 23  Page 9
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

Ai r  Condi t i oni ng Uni t  ( Per  El ect r i cal  Dr awi ngs)                       3

Remot e Ter mi nal  Uni t  ( Per  Sect i on 25 31 01 STRUCTURE REMOTE
  TERMI NAL UNI T ( RTU)                                                 5

Gat e Oper at i ng Uni t  ( Per  Sect i on 35 20 16 VERTI CAL LI FT SLI DE
  GATES)                                                              3

Sol ar  Phot ovol t ai c ( PV)  Component s ( Per  Sect i on 26 31 00 SOLAR
  PHOTOVOLTAI C ( PV)  COMPONENTS)                                       5

3. 2   PACKAGE FORMAT REQUI REMENTS

I n addi t i on t o t he above r equi r ement s,  t he above dat a f or  each gr oup or  
t ype of  equi pment  shal l  be assembl ed i n a dur abl e pl ast i c or  l eat her et t e 
bi nder .   Bi nder s shal l  be f or  8- 1/ 2 by 11- i nch sheet s wi t h s l i de bi ndi ng 
or  f ast eni ng wi t h scr ewpost s ( wi t h suf f i c i ent  l engt h f or  f ut ur e expansi on 
t o add addi t i onal  sheet s)  enabl i ng r eady r epl acement  of  sheet s.   An 
i dent i f y i ng t i t l e shal l  be pr ovi ded,  whi ch shal l  be v i s i bl e f r om t he f r ont  
cover ,  gi v i ng t he name of  pr oj ect ,  equi pment  or  syst em t i t l e,  cont r act  
number  and bi d i t em number .   Ri ng- t ype l oose l ead bi nder s wi l l  not  be 
accept abl e.   Shop dr awi ngs,  assembl y dr awi ngs or  speci al l y pr epar ed 
dr awi ngs f or  t hese manual s or  par t s cat al ogs shal l  be of  a s i ze t hat  
r equi r es f ol di ng onl y i n l ef t - t o- r i ght  coor di nat es as t he manual  or  
cat al og i s opened.   A per manent  f i l m or  c l ot h r epr oduci bl e shal l  be 
f ur ni shed f or  al l  dr awi ngs speci al l y pr epar ed and of  speci al  s i zes as 
speci f i ed i n t he pr ecedi ng sent ences.   Thi s per manent  r epr oduci bl e shal l  
be i n addi t i on t o t he dr awi ngs r equi r ed t o pr ovi de t he f i ve compl et e 
copi es speci f i ed above.   Each sheet  i n t he bi nder  shal l  be number ed and an 
i ndex pr ovi ded f or  r eady r ef er ence t o t he dat a.   Al l  st andar d cat al og 
cut s,  manuf act ur er ' s pr i nt ed dat a or  descr i pt i ve l i t er at ur e par t s sheet s,  
or  i l l ust r at i ons,  shal l  be ei t her  or i gi nal  manuf act ur er  sheet  or  
r epr oduced copi es equal  i n c l ar i t y and dur abi l i t y  t o t he or i gi nal  copi es.   
At  l east  one copy of  such manual  shal l  cont ai n al l  or i gi nal  copi es of  such 
dat a.   Ther mof ax and si mi l ar  nonper manent  copi es ar e not  accept abl e.   Al l  
non- appl i cabl e dat a,  such as descr i pt i ve l i t er at ur e f or  ot her  dr awi ngs,  
sket ches,  or  dat a,  t hat  dat a shal l  be i ncl uded or  t he r ef er enced mar ked 
out .   The f i nal  sect i on of  each manual  shal l  consi st  of  a l i s t  of  
equi pment  cover ed by t he manual ,  t he equi pment  manuf act ur er  and t he name,  
addr ess and t el ephone number  of  t he l ocal  manuf act ur er ' s r epr esent at i ve or  
equi pment  suppl i er .   The pr ocur ement  or der  number  of  t he equi pment  f or  
t hi s cont r act  shal l  al so be l i s t ed.   El ect r oni c copi es of  t he above 
package shal l  be submi t t ed on CD- ROM medi a i n Adobe Acr obat  ( . pdf )  f or mat ,  
l at est  ver si on.   For  el ect r oni c ver si ons,  bookmar k each sect i on i n a t abl e 
of  cont ent s t o f aci l i t at e easi er  navi gat i on.   El ect r oni c ver si on must  be 
r eadabl e t ext  such t hat  t he document  i s sear ch- abl e wi t hi n Adobe Acr obat .   
I mages of  t ext  ar e not  per mi t t ed.

        - -  End of  Sect i on - -
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SECTI ON 02 41 00

DEMOLITION

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF SAFETY ENGI NEERS ( ASSE/ SAFE)

ASSE/ SAFE A10. 6 ( 2006)  Saf et y Requi r ement s f or  Demol i t i on 
Operations

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 Saf et y and Heal t h Requi r ement s Manual

The most  r ecent  USACE EM 385- 1- 1 can be vi ewed at  t he web si t e i ndi cat ed 
i n Sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS.

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

40 CFR 61 Nat i onal  Emi ssi on St andar ds f or  Hazar dous 
Ai r  Pol l ut ant s

1. 2   PROJECT DESCRI PTI ON

1. 2. 1   Demol i t i on/ Deconst r uct i on Pl an

Pr epar e a Demol i t i on Pl an and submi t  pr oposed demol i t i on and r emoval  
pr ocedur es f or  appr oval  bef or e wor k i s st ar t ed.   Ref er  t o const r uct i on and 
r esour ce dr awi ngs.   I ncl ude i n t he pl an pr ocedur es f or  car ef ul  r emoval  and 
di sposi t i on of  mat er i al s speci f i ed t o be sal vaged,  coor di nat i on wi t h ot her  
wor k i n pr ogr ess,  a det ai l ed descr i pt i on of  met hods and equi pment  t o be 
used f or  each oper at i on and of  t he sequence of  oper at i ons.   I dent i f y 
component s and mat er i al s t o be sal vaged f or  r eused or  r ecycl i ng wi t h 
r ef er ence t o subpar agr aph " Exi st i ng Faci l i t i es t o be Removed" .   Append 
t r acki ng f or ms f or  al l  r emoved mat er i al s i ndi cat i ng t ype,  quant i t i es,  
condi t i on,  dest i nat i on,  and end use.   Coor di nat e wi t h Wast e Management  
Pl an.   Pr ovi de pr ocedur es f or  saf e conduct  of  t he wor k i n accor dance wi t h 
EM 385- 1- 1.   Pl an shal l  be appr oved by t he Cont r act i ng Of f i cer  pr i or  t o 
wor k begi nni ng.

1. 2. 2   Gener al  Requi r ement s

Do not  begi n demol i t i on unt i l  aut hor i zat i on i s r ecei ved f r om t he 
Cont r act i ng Of f i cer .   Remove r ubbi sh and debr i s f r om t he pr oj ect  s i t e;  do 
not  al l ow accumul at i ons.   The wor k i ncl udes demol i t i on,  sal vage of  
i dent i f i ed i t ems and mat er i al s,  and r emoval  of  r esul t i ng r ubbi sh and 
debr i s.   Remove r ubbi sh and debr i s f r om Gover nment  pr oper t y dai l y,  unl ess 
ot her wi se di r ect ed.   St or e mat er i al s t hat  cannot  be r emoved dai l y i n ar eas 
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speci f i ed by t he Cont r act i ng Of f i cer .   I n t he i nt er est  of  occupat i onal  
saf et y and heal t h,  per f or m t he wor k i n accor dance wi t h EM 385- 1- 1,  Sect i on 
23,  Demol i t i on,  and ot her  appl i cabl e Sect i ons.

1. 3   BURNING

Compl y wi t h Sect i on 01 57 20 ENVI RONMENTAL PROTECTI ON.

1. 4   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Demol i t i on Pl an; G,  RO

1. 5   QUALI TY ASSURANCE

Submi t  t i mel y not i f i cat i on of  demol i t i on pr oj ect s t o Feder al ,  St at e,  
r egi onal ,  and l ocal  aut hor i t i es i n accor dance wi t h 40 CFR 61,  Subpar t  M.   
Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng 10 wor ki ng days pr i or  t o t he 
commencement  of  wor k i n accor dance wi t h 40 CFR 61,  Subpar t  M.   Compl y wi t h 
f eder al ,  st at e,  and l ocal  haul i ng and di sposal  r egul at i ons.   I n addi t i on 
t o t he r equi r ement s of  t he " Cont r act  Cl auses, "  conf or m t o t he saf et y 
r equi r ement s cont ai ned i n ASSE/ SAFE A10. 6.   Use of  expl osi ves wi l l  not  be 
permitted.

1. 5. 1   Dust  and Debr i s Cont r ol

Pr event  t he spr ead of  dust  and debr i s and avoi d t he cr eat i on of  a nui sance 
or  hazar d i n t he sur r oundi ng ar ea.   Do not  use wat er  i f  i t  r esul t s i n 
hazar dous or  obj ect i onabl e condi t i ons such as,  but  not  l i mi t ed t o,  i ce,  
f l oodi ng,  or  pol l ut i on.

1. 6   PROTECTION

1. 6. 1   Pr ot ect i on of  Per sonnel

Bef or e,  dur i ng and af t er  t he demol i t i on wor k,  cont i nuousl y eval uat e t he 
condi t i on of  t he st r uct ur e bei ng demol i shed and t ake i mmedi at e act i on t o 
pr ot ect  al l  per sonnel  wor ki ng i n and ar ound t he pr oj ect  s i t e.   No ar ea,  
sect i on,  or  component  of  f l oor s,  r oof s,  wal l s,  col umns,  pi l ast er s,  or  
ot her  st r uct ur al  el ement  wi l l  be al l owed t o be l ef t  st andi ng wi t hout  
suf f i c i ent  br aci ng,  shor i ng,  or  l at er al  suppor t  t o pr event  col l apse or  
f ai l ur e whi l e wor kmen r emove debr i s or  per f or m ot her  wor k i n t he i mmedi at e 
area.

PART 2   PRODUCTS

2. 1   FI LL MATERI AL

a.   Compl y wi t h excavat i ng,  backf i l l i ng,  and compact i ng pr ocedur es f or  
soi l s used as backf i l l  mat er i al  t o f i l l  voi ds,  depr essi ons or  
excavat i ons r esul t i ng f r om demol i t i on of  st r uct ur es.
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b.   Fi l l  mat er i al  shal l  conf or m t o Sect i on 35 41 00 EMBANKMENT 
CONSTRUCTION.

PART 3   EXECUTI ON

3. 1   EXI STI NG FACI LI TI ES TO BE REMOVED

I nspect  and eval uat e exi st i ng st r uct ur es onsi t e,  and r evi ew const r uct i on 
and r esour ce dr awi ngs.   Exi st i ng const r uct i on schedul ed t o be r emoved f or  
sal vage shal l  be di sassembl ed.   Di smant l ed and r emoved mat er i al s ar e t o be 
separ at ed,  set  asi de,  and pr epar ed as speci f i ed,  and st or ed or  del i ver ed 
t o a col l ect i on poi nt  f or  r euse,  r emanuf act ur e,  r ecycl i ng,  or  ot her  
di sposal ,  as speci f i ed.

3. 1. 1   Structures

a.   Remove exi st i ng st r uct ur es above excavat i on gr ades shown on 
const r uct i on dr awi ngs,  except  t hose i t ems t o be sal vaged.

b.   Demol i sh st r uct ur es i n a syst emat i c manner  f r om t he t op of  t he 
st r uct ur e t o t he gr ound.   Demol i sh concr et e i n smal l  sect i ons.

c.   Locat e demol i t i on equi pment  t hr oughout  t he st r uct ur e and r emove 
mat er i al s so as t o not  i mpose excessi ve l oads t o suppor t i ng member s.

3. 1. 2   Chai n Li nk Fenci ng

Sal vage exi st i ng chai n l i nk f enci ng i n a manner  t o pr event  damage.   
Tr anspor t  f enci ng and component s t o a desi gnat ed ar ea as di r ect ed by t he 
Cont r act i ng Of f i cer .   Scr ap met al  shal l  become t he Cont r act or ' s pr oper t y.

3. 1. 3   Concrete

Saw or  br eak concr et e and di spose of f  s i t e.

3. 1. 4   St r uct ur al  St eel

Di smant l e and r emove st r uct ur al  st eel  sheet  pi l e at  f i el d connect i ons and 
i n a manner  t hat  wi l l  pr event  bendi ng or  damage.   Exi st i ng sheet  pi l e may 
have t i e backs and anchor s.   Sal vage f or  r euse or  r ecycl e st r uct ur al  st eel  
sheet  pi l e,  cap,  t i e r ods and dead man anchor s.   Fl ame- cut t i ng t or ches ar e 
per mi t t ed when ot her  met hods of  di smant l i ng ar e not  pr act i cal .   Tr anspor t  
st r uct ur al  st eel  shapes t o a desi gnat ed ar ea as di r ect ed by t he 
Cont r act i ng Of f i cer ,  st acked accor di ng t o s i ze,  t ype of  member  and l engt h,  
and st or ed of f  t he gr ound,  pr ot ect ed f r om t he weat her .

3. 1. 5   Stone

Remove exi st i ng st one r i pr ap and st ockpi l e onsi t e.

3. 2   DI SPOSI TI ON OF MATERI AL

3. 2. 1   Ti t l e t o Mat er i al s

Except  f or  sal vaged i t ems speci f i ed i n r el at ed Sect i ons,  and f or  mat er i al s 
or  equi pment  schedul ed f or  sal vage,  al l  mat er i al s and equi pment  r emoved 
and not  r eused or  sal vaged,  shal l  become t he pr oper t y of  t he Cont r act or  
and shal l  be r emoved f r om Gover nment  pr oper t y.   Ti t l e t o mat er i al s 
r esul t i ng f r om demol i t i on and deconst r uct i on,  and mat er i al s and equi pment  
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t o be r emoved,  i s vest ed i n t he Cont r act or  upon appr oval  by t he 
Cont r act i ng Of f i cer  of  t he Cont r act or ' s demol i t i on,  deconst r uct i on,  and 
r emoval  pr ocedur es,  and aut hor i zat i on by t he Cont r act i ng Of f i cer  t o begi n 
demol i t i on and deconst r uct i on.   The Gover nment  wi l l  not  be r esponsi bl e f or  
t he condi t i on or  l oss of ,  or  damage t o,  such pr oper t y af t er  cont r act  
awar d.   Showi ng f or  sal e or  sel l i ng mat er i al s and equi pment  on si t e i s 
prohibited.

3. 2. 2   Sal vaged Mat er i al s and Equi pment

Remove mat er i al s and equi pment  t hat  ar e i ndi cat ed i n t he dr awi ngs and 
speci f i ed her ei n t o be r emoved by t he Cont r act or  and t hat  ar e t o r emai n 
t he pr oper t y of  t he Gover nment ,  and del i ver  t o a st or age si t e,  as di r ect ed 
wi t hi n 45 mi l es of  t he wor k s i t e.

a.   Sal vage i t ems and mat er i al  t o t he maxi mum ext ent  possi bl e.

b.   St or e al l  mat er i al s sal vaged f or  t he Cont r act or  as appr oved by t he 
Cont r act i ng Of f i cer  and r emove f r om Gover nment  pr oper t y bef or e 
compl et i on of  t he cont r act .   On si t e sal es of  sal vaged mat er i al  i s  
prohibited.

c.   Remove sal vaged i t ems t o r emai n t he pr oper t y of  t he Gover nment  i n 
a manner  t o pr event  damage,  and pack or  cr at e t o pr ot ect  t he i t ems 
f r om damage whi l e i n st or age or  dur i ng shi pment .   I t ems damaged dur i ng 
r emoval  or  st or age must  be r epai r ed or  r epl aced t o mat ch exi st i ng 
i t ems.   Pr oper l y i dent i f y t he cont ent s of  cont ai ner s.   Del i ver  t he 
f ol l owi ng i t ems r eser ved as pr oper t y of  t he Gover nment  t o t he ar eas 
designated:

( 1)   Exi st i ng r i pr ap shal l  be st ockpi l ed f or  r euse by t he Sout h 
Fl or i da Oper at i ons Of f i ce.  

( 2)   Cul ver t  f l ap gat es,  wi nch assembl y i ncl udi ng cabl es,  hoi st s,  
and sheaves.   Del i ver  t o Sout h Fl or i da Oper at i ons Of f i ce ( SFOO) .

( 3)   Coor di nat e wi t h t he Cont r act i ng Of f i cer  and t he Sout h Fl or i da 
Wat er  Management  Di st r i ct  f or  r emoval  of  t he cont r ol  bui l di ng.

( 4)   Cul ver t  s l i de gat es,  gat e f r ame,  act uat or s,  associ at ed 
t el emet er  and i nst r ument at i on,  and associ at ed cont r ol  equi pment .   
Coor di nat e wi t h t he Cont r act i ng Of f i cer  f or  del i ver y l ocat i on.

3. 2. 3   Unsal vageabl e and Non- Recycl abl e Mat er i al

Di spose of  unsal vageabl e and non- r ecycl abl e mat er i al  of f  t he s i t e i n 
accor dance wi t h f eder al ,  st at e and l ocal  l aws and r egul at i ons.

3. 3   CLEANUP

Remove debr i s and r ubbi sh f r om excavat i ons.   Remove and t r anspor t  t he 
debr i s i n a manner  t hat  pr event s spi l l age on st r eet s or  adj acent  ar eas.   
Appl y l ocal  r egul at i ons r egar di ng haul i ng and di sposal .

3. 4   DI SPOSAL OF REMOVED MATERI ALS

3. 4. 1   Regul at i on of  Removed Mat er i al s

Di spose of  debr i s,  r ubbi sh,  scr ap,  and ot her  nonsal vageabl e mat er i al s 
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r esul t i ng f r om r emoval  oper at i ons of f  t he s i t e i n accor dance wi t h f eder al ,  
st at e and l ocal  l aws and r egul at i ons.   St or age of  r emoved mat er i al s on t he 
pr oj ect  s i t e i s pr ohi bi t ed.

3. 4. 2   Bur ni ng on Gover nment  Pr oper t y

Bur ni ng of  mat er i al s r emoved f r om demol i shed and deconst r uct ed st r uct ur es 
wi l l  not  be per mi t t ed on Gover nment  pr oper t y.

3. 4. 3   Removal  f r om Gover nment  Pr oper t y

Tr anspor t  wast e mat er i al s r emoved f r om demol i shed and deconst r uct ed 
st r uct ur es,  except  wast e soi l ,  f r om Gover nment  pr oper t y f or  l egal  
di sposal .   Di spose of  wast e soi l  as di r ect ed by t he Cont r act i ng Of f i cer  
and i n accor dance wi t h Sect i on 01 57 20 ENVI RONMENTAL PROTECTI ON.

3. 5   REUSE OF SALVAGED I TEMS

Recondi t i on sal vaged mat er i al s and equi pment  desi gnat ed f or  r euse bef or e 
i nst al l at i on.   Repl ace i t ems damaged dur i ng r emoval  and sal vage oper at i ons 
or  r est or e t hem as necessar y t o usabl e condi t i on.

       - -  End of  Sect i on - -
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SECTI ON 03 11 13

STRUCTURAL CAST- I N- PLACE CONCRETE FORMI NG

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  347 ( 2004;  Er r at a 2008;  Er r at a 2012)  Gui de t o 
For mwor k f or  Concr et e

APA -  THE ENGI NEERED WOOD ASSOCI ATI ON ( APA)

APA PS 1 ( 2009)  St r uct ur al  Pl ywood ( wi t h Typi cal  
APA Tr ademar ks)

ASTM I NTERNATI ONAL ( ASTM)

ASTM C1077 ( 2017)  St andar d Pr act i ce f or  Agenci es 
Test i ng Concr et e and Concr et e Aggr egat es 
f or  Use i n Const r uct i on and Cr i t er i a f or  
Test i ng Agency Eval uat i on

ASTM C31/ C31M ( 2017)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he Fi el d

ASTM C39/ C39M ( 2017b)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Cyl i ndr i cal  
Concr et e Speci mens

1. 2   SYSTEM DESCRI PTI ON

The design ,  engi neer i ng,  and const r uct i on of  t he f or mwor k i s t he 
r esponsi bi l i t y  of  t he Cont r act or .   Desi gn f or mwor k i n accor dance wi t h 
met hodol ogy of  ACI  347 f or  ant i c i pat ed l oads,  l at er al  pr essur es,  and 
st r esses,  and capabl e of  wi t hst andi ng t he pr essur es r esul t i ng f r om 
pl acement  and vi br at i on of  concr et e.   Compl y wi t h t he t ol er ances speci f i ed 
i n Sect i on 03 31 01 CAST- I N- PLACE STRUCTURAL CONCRETE FOR CI VI L WORKS,  
par agr aph CONSTRUCTI ON TOLERANCES.   However ,  f or  sur f aces wi t h an ACI  
Cl ass A sur f ace desi gnat i on,  l i mi t  t he al l owabl e def l ect i on f or  f aci ng 
mat er i al  bet ween st uds,  f or  st uds bet ween wal er s and wal er s bet ween 
br aci ng t o 0. 0025 t i mes t he span.   Desi gn t he f or mwor k as a compl et e 
syst em wi t h consi der at i on gi ven t o t he ef f ect s of  cement i t i ous mat er i al s 
and mi xt ur e addi t i ves such as f l y  ash,  cement  t ype,  pl ast i c i zer s,  
accel er at or s,  r et ar der s,  ai r  ent r ai nment ,  and ot her s.   Moni t or  t he 
adequacy of  f or mwor k desi gn and const r uct i on pr i or  t o and dur i ng concr et e 
pl acement  as par t  of  t he Cont r act or ' s appr oved Qual i t y Cont r ol  Pl an.   
Submi t  desi gn anal ysi s and cal cul at i ons f or  f or m desi gn and met hodol ogy 
used i n t he desi gn.   Cal cul at i ons and dr awi ngs shal l  be seal ed by a 
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r egi st er ed pr of essi onal  engi neer .

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Formwork ; G|DO

SD- 03 Pr oduct  Dat a

Design
For m Mat er i al s
For m Rel easi ng Agent s

SD- 06 Test  Repor t s

Inspection
For mwor k Not  Suppor t i ng Wei ght  of  Concr et e; G|DO.

PART 2   PRODUCTS

2. 1   FORM MATERI ALS

Submi t  manuf act ur er ' s dat a,  i ncl udi ng l i t er at ur e descr i bi ng f or m 
mat er i al s,  accessor i es,  and f or m r el easi ng agent s.

2. 1. 1   For ms For  Cl ass B Fi ni sh

Thi s c l ass of  f i ni sh shal l  appl y t o al l  sur f aces except  t hose speci f i ed 
t o  r ecei ve Cl ass A,  Cl ass C,  or  Cl ass D.   For ms f or  Cl ass B f i ni shed 
sur f aces shal l  be pl ywood panel s conf or mi ng t o APA PS 1,  Gr ade B- B 
concr et e f or m panel s,  Cl ass I  or  I I .   Ot her  f or m mat er i al s or  l i ner s may 
be used pr ovi ded t he smoot hness and appear ance of  concr et e pr oduced wi l l  
be equi val ent  t o t hat  pr oduced by t he pl ywood concr et e f or m panel s.   For ms 
f or  r ound col umns shal l  be t he pr ef abr i cat ed seaml ess t ype.   St eel  l i ni ng 
on wood sheat hi ng wi l l  not  be per mi t t ed.

2. 1. 2   For ms For  Cl ass D Fi ni sh

For ms f or  Cl ass D f i ni shed sur f aces,  except  wher e concr et e i s pl aced 
agai nst  ear t h,  shal l  be wood or  st eel  or  ot her  appr oved concr et e f or m 
material.

2. 1. 3   Pan- For m Uni t s

Pan- f or m uni t s f or  one- way or  t wo- way concr et e j oi st  and sl ab const r uct i on 
shal l  be f act or y- f abr i cat ed uni t s of  t he appr oxi mat e sect i on i ndi cat ed.   
Uni t s shal l  consi st  of  st eel  or  mol ded f i ber gl ass concr et e f or m pans.   
Cl osur e uni t s shal l  be f ur ni shed as r equi r ed.

2. 1. 4   For m Ti es

For m t i es shal l  be f act or y- f abr i cat ed met al  t i es,  shal l  be of  t he 
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r emovabl e or  i nt er nal  di sconnect i ng or  snap- of f  t ype,  and shal l  be of  a 
desi gn t hat  wi l l  not  per mi t  f or m def l ect i on and wi l l  not  spal l  concr et e 
upon r emoval .   Pr ovi de sol i d backi ng f or  each t i e.   Except  wher e r emovabl e 
t i e r ods ar e used,  t i es shal l  not  l eave hol es i n t he concr et e sur f ace l ess 
than  1/ 4 i nch nor  mor e t han 1 i nch deep and not  mor e t han 1 i nch i n 
di amet er .   Ter mi nat e t he embedded por t i on of  met al  t i es not  l ess t hat  2 
inches  f r om any concr et e sur f ace exposed t o wat er .   Removabl e t i e r ods 
shal l  be not  mor e t han 1- 1/ 2 i nches i n di amet er .   Pl ast i c snap t i es may be 
used i n l ocat i ons wher e t he sur f ace wi l l  not  be exposed t o v i ew.   Embedded 
f or m t i e c l ear ances shal l  be i ndi cat ed on t he f or mwor k submi t t al .

2. 1. 5   For m Rel easi ng Agent s

For m r el easi ng agent s shal l  be commer ci al  f or mul at i ons t hat  wi l l  not  bond 
wi t h,  st ai n or  adver sel y af f ect  concr et e sur f aces.   Agent s shal l  not  
i mpai r  subsequent  t r eat ment  of  concr et e sur f aces dependi ng upon bond or  
adhesi on nor  i mpede t he wet t i ng of  sur f aces t o be cur ed wi t h wat er  or  
cur i ng compounds.   I f  speci al  f or m l i ner s ar e t o be used,  f ol l ow t he 
r ecommendat i on of  t he f or m coat i ng manuf act ur er .   Submi t  manuf act ur er ' s 
r ecommendat i on on met hod and r at e of  appl i cat i on of  f or m r el easi ng agent s.

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Formwork

For ms shal l  be const r uct ed t r ue t o t he st r uct ur al  desi gn and r equi r ed 
al i gnment .   For ms shal l  be mor t ar  t i ght ,  pr oper l y al i gned and adequat el y 
suppor t ed t o pr oduce concr et e sur f aces meet i ng t he sur f ace r equi r ement s 
speci f i ed i n Sect i on 03 31 01 CAST- I N- PLACE STRUCTURAL CONCRETE FOR CI VI L 
WORKS and conf or mi ng t o const r uct i on t ol er ance gi ven i n TABLE 1.   
Cont i nuousl y moni t or  t he al i gnment  and st abi l i t y  of  t he f or ms dur i ng al l  
phases t o assur e t he f i ni shed pr oduct  wi l l  meet  t he r equi r ed sur f ace cl ass 
or  c l asses speci f i ed.   Fai l ur e of  any suppor t i ng sur f ace ei t her  due t o 
sur f ace t ext ur e,  def l ect i on or  f or m col l apse shal l  be t he r esponsi bi l i t y  
of  t he Cont r act or  as wi l l  t he r epl acement  or  cor r ect i on of  unsat i sf act or y 
sur f aces.   Wher e concr et e sur f aces ar e t o have a Cl ass A or  Cl ass B 
f i ni sh,  j oi nt s i n f or m panel s shal l  be ar r anged as appr oved.   When f or ms 
f or  cont i nuous sur f aces ar e pl aced i n successi ve uni t s,  car e shal l  be 
t aken t o f i t  t he f or ms over  t he compl et ed sur f ace t o obt ai n accur at e 
al i gnment  of  t he sur f ace and t o pr event  l eakage of  mor t ar .   For ms shal l  
not  be r e- used i f  t her e i s any evi dence of  def ect s whi ch woul d i mpai r  t he 
qual i t y of  t he r esul t i ng concr et e sur f ace.   Al l  sur f aces of  used f or ms 
shal l  be c l eaned of  mor t ar  and any ot her  f or ei gn mat er i al  bef or e r euse.   
For m t i es t hat  ar e t o be compl et el y wi t hdr awn shal l  be coat ed wi t h a 
nonst ai ni ng bond br eaker .   Submi t  dr awi ngs showi ng det ai l s of  f or mwor k,  
i ncl udi ng di mensi ons of  j oi nt s,  suppor t s,  st uddi ng and shor i ng,  and 
sequence of  f or m and shor i ng r emoval .

3. 2   CHAMFERING

Al l  exposed j oi nt s,  edges and ext er nal  cor ner s shal l  be chamf er ed by 
mol di ng pl aced i n t he f or ms unl ess t he dr awi ngs speci f i cal l y st at e t hat  
chamf er i ng i s t o be omi t t ed or  as ot her wi se speci f i ed.   Chamf er ed j oi nt s 
shal l  not  be per mi t t ed wher e ear t h or  r ockf i l l  i s  pl aced i n cont act  wi t h 
concr et e sur f aces.   Chamf er ed j oi nt s shal l  be t er mi nat ed t wel ve i nches 
out si de t he l i mi t  of  t he ear t h or  r ockf i l l  so t hat  t he end of  t he chamf er s 
wi l l  be c l ear l y v i s i bl e.
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3. 3   COATING

For ms f or  Cl ass B f i ni shed sur f aces shal l  be coat ed wi t h a f or m r el easi ng 
agent  bef or e t he f or m or  r ei nf or cement  i s pl aced i n f i nal  posi t i on.   The 
coat i ng shal l  be used as r ecommended i n t he manuf act ur er ' s pr i nt ed or  
wr i t t en i nst r uct i ons.   For ms f or  Cl ass C and D f i ni shed sur f aces may be 
wet  wi t h wat er  i n l i eu of  coat i ng i mmedi at el y bef or e pl aci ng concr et e,  
except  t hat  i n col d weat her  wi t h pr obabl e f r eezi ng t emper at ur es,  coat i ng 
shal l  be mandat or y.   Sur pl us coat i ng on f or m sur f aces and coat i ng on 
r ei nf or ci ng st eel  and const r uct i on j oi nt s shal l  be r emoved bef or e pl aci ng 
concrete.

3. 4   FORM REMOVAL

For ms shal l  not  be r emoved wi t hout  appr oval .   The mi ni mal  t i me r equi r ed 
f or  concr et e t o r each a st r engt h adequat e f or  r emoval  of  f or mwor k wi t hout  
r i ski ng t he saf et y of  wor ker s or  t he qual i t y of  t he concr et e depends on a 
number  of  f act or s i ncl udi ng,  but  not  l i mi t ed t o,  ambi ent  t emper at ur e,  
concr et e l i f t  hei ght s,  t ype and amount  of  concr et e admi xt ur e,  and t ype and 
amount  of  cement i t i ous mat er i al  i n t he concr et e.   I t  i s  t he r esponsi bi l i t y  
of  t he Cont r act or  t o consi der  al l  appl i cabl e f act or s and l eave t he f or ms 
i n pl ace unt i l  i t  i s  saf e t o r emove t hem.   I n any case f or ms shal l  not  be 
r emoved unl ess t he mi ni mum t i me r equi r ement s bel ow ar e met ,  except  as 
ot her wi se di r ect ed or  speci f i cal l y aut hor i zed.   When condi t i ons ar e such 
as t o j ust i f y t he r equi r ement ,  f or ms wi l l  be r equi r ed t o r emai n i n pl ace 
f or  a l onger  per i od.   Al l  r emoval  shal l  be accompl i shed i n a manner  whi ch 
wi l l  pr event  damage t o t he concr et e and ensur e t he compl et e saf et y of  t he 
st r uct ur e.   Wher e f or ms suppor t  mor e t han one el ement ,  t he f or ms shal l  not  
be r emoved unt i l  t he f or m r emoval  cr i t er i a ar e met  by al l  suppor t ed 
el ement s.   For m r emoval  shal l  be schedul ed so t hat  al l  necessar y r epai r s 
can be per f or med as speci f i ed i n Sect i on 03 31 01 CAST- I N- PLACE STRUCTURAL 
CONCRETE FOR CI VI L WORKS.   Evi dence t hat  concr et e has gai ned suf f i c i ent  
st r engt h t o per mi t  r emoval  of  f or ms shal l  be det er mi ned by t est s on 
cont r ol  cyl i nder s.   Al l  cont r ol  cyl i nder s shal l  be st or ed i n t he st r uct ur e 
or  as near  t he st r uct ur e as possi bl e so t hey r ecei ve t he same cur i ng 
condi t i ons and pr ot ect i on met hods as gi ven t hose por t i ons of  t he st r uct ur e 
t hey r epr esent .   Cont r ol  cyl i nder s shal l  be r emoved f r om t he mol ds at  an 
age of  no mor e t han 24 hour s.   Al l  cont r ol  cyl i nder s shal l  be pr epar ed and 
t est ed i n accor dance wi t h ASTM C31/ C31M and ASTM C39/ C39M at  t he expense 
of  t he Cont r act or  by an i ndependent  l abor at or y t hat  compl i es wi t h 
ASTM C1077 and shal l  be t est ed wi t hi n 4 hour s af t er  r emoval  f r om t he si t e.

3. 4. 1   For mwor k Not  Suppor t i ng Wei ght  of  Concr et e

For mwor k f or  wal l s,  col umns,  s i des of  beams,  gr avi t y st r uct ur es,  and ot her  
ver t i cal  t ype f or mwor k not  suppor t i ng t he wei ght  of  concr et e shal l  not  be 
r emoved i n l ess t han 24 hour s af t er  concr et e pl acement  i s compl et ed.   I f  
f or ms ar e t o be r emoved i n l ess t han 24 hour s on f or mwor k not  suppor t i ng 
t he wei ght  of  concr et e,  submi t  t he eval uat i on and r esul t s of  t he cont r ol  
cyl i nder  t est s shal l  be submi t t ed t o and appr oved bef or e t he f or ms ar e 
removed.

3. 4. 2   For mwor k Suppor t i ng Wei ght  of  Concr et e

For mwor k suppor t i ng wei ght  of  concr et e and shor i ng shal l  not  be r emoved 
unt i l  s t r uct ur al  member s have acqui r ed suf f i c i ent  st r engt h t o saf el y 
suppor t  t hei r  own wei ght  and any const r uct i on or  ot her  super i mposed l oads 
t o whi ch t he suppor t ed concr et e may be subj ect ed.   As a mi ni mum,  f or ms 
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shal l  be l ef t  i n pl ace unt i l  cont r ol  concr et e t est  cyl i nder s i ndi cat e 
evi dence t he concr et e has at t ai ned at  l east  70 per cent  of  t he compr essi ve 
st r engt h r equi r ed f or  t he st r uct ur e i n accor dance wi t h t he qual i t y and 
l ocat i on r equi r ement s.

3. 5   INSPECTION

For ms and embedded i t ems shal l  be i nspect ed i n suf f i c i ent  t i me pr i or  t o 
each concr et e pl acement  i n or der  t o cer t i f y t o t he Cont r act i ng Of f i cer  
t hat  t hey ar e r eady t o r ecei ve concr et e.   The r esul t s of  each i nspect i on 
shal l  be r epor t ed i n wr i t i ng.   Submi t  f i el d i nspect i on r epor t s f or  
concr et e f or ms and embedded i t ems.

TABLE 1
TOLERANCES FOR FORMED SURFACES

1.   Var i at i ons f r om t he pl umb:

a.   I n t he l i nes and sur f aces of  col umns,  
pi er s,  wal l s and i n ar i ses

1/ 4 i nch i n any 10 f eet  of  l engt h
Maxi mum f or  ent i r e l engt h - -  1 i nch

b.   For  exposed cor ner  col umns,  
cont r ol - j oi nt  gr ooves,  and ot her  
conspi cuous l i nes

1/ 4 i nch i n any 20 f eet  of  l engt h
Maxi mum f or  ent i r e l engt h - -  1/ 2 i nch

2.   Var i at i on f or  t he l evel  or  f r om t he gr ades i ndi cat ed on t he dr awi ngs:

a.   I n sl ab sof f i t s,  cei l i ngs beam 
sof f i t s,  and i n ar i ses, measur ed bef or e 
r emoval  of  suppor t i ng shor es

1/ 4 i nch i n any 10 f eet  of  l engt h
3/ 8 i nch i n any bay or  i n any 20 f eet  of  
length
Maxi mum f or  ent i r e l engt h - -  3/ 4 i nch

b.   I n exposed l i nt el s,  s i l l s,  par apet s,  
hor i zont al  gr ooves,  and ot her  conspi cuous 
lines

1/ 4 i nch i n any bay or  i n any 20 f eet  of  
length
Maxi mum f or  ent i r e l engt h - -  1/ 2 i nch

3.   Var i at i on of  t he l i near  bui l di ng 
l i nes f r om est abl i shed posi t i on i n pl an

1/ 2 i nch i n any 10 f eet
1 i nch maxi mum

4.   Var i at i on of  di st ance bet ween wal l s,  
col umns,  par t i t i ons

1/ 4 i nch per  10 f eet  of  di st ance,  but  not  
mor e t han 1/ 2 i nch i n any one bay,  and 
not  mor e t han 1 i nch t ot al  var i at i on

5.   Var i at i on i n t he si zes and l ocat i ons 
of  s l eeves,  f l oor  openi ngs,  and wal l  
opening

Minus 1/ 4 i nch,  Pl us 1/ 2 i nch
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TABLE 1
TOLERANCES FOR FORMED SURFACES

6.   Var i at i on i n cr oss- sect i onal  
di mensi ons of  col umns and beams and i n 
t he t hi ckness of  s l abs and wal l s

Minus 1/ 4 i nch,  Pl us 1/ 2 i nch

7.   Foot i ngs:

a.   Var i at i on of  di mensi ons i n pl an Minus 1/ 2 i nch,  pl us 2 i nches when f or med 
or  pl us 3 i nches when pl aced agai nst  
unf or med excavat i on

b.   Mi spl acement  of  eccent r i c i t y 2 per cent  of  t he f oot i ng wi dt h i n t he 
di r ect i on of  mi spl acement  but  not  mor e 
than 2 i nches

c.   Reduct i on i n t hi ckness Mi nus 5 per cent  of  t he speci f i ed t hi ckness

8.   Var i at i on i n st eps:

a.   I n a f l i ght  of  st ai r s Ri ser  - -  1/ 8 i nch
Tr ead - -  1/ 4 i nch

b.   I n consecut i ve st eps Ri ser  - -  1/ 16 i nch
Tr ead - -  1/ 8 i nch

       - -  End of  Sect i on - -
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SECTI ON 03 15 00

CONCRETE ACCESSORI ES

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 ( 1995;  R 2004)  Basi c Har dboar d

ASTM I NTERNATI ONAL ( ASTM)

ASTM C919 ( 2012;  R 2017)  St andar d Pr act i ce f or  Use 
of  Seal ant s i n Acoust i cal  Appl i cat i ons

ASTM C920 ( 2014a)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM D1751 ( 2004;  E 2013;  R 2013)  St andar d 
Speci f i cat i on f or  Pr ef or med Expansi on 
Joi nt  Fi l l er  f or  Concr et e Pavi ng and 
St r uct ur al  Const r uct i on ( Nonext r udi ng and 
Resi l i ent  Bi t umi nous Types)

ASTM D1752 ( 2004a;  R 2013)  St andar d Speci f i cat i on f or  
Pr ef or med Sponge Rubber  Cor k and Recycl ed 
PVC Expansi on

ASTM D2628 ( 1991;  R 2016)  St andar d Speci f i cat i on f or  
Pr ef or med Pol ychl or opr ene El ast omer i c 
Joi nt  Seal s f or  Concr et e Pavement s

ASTM D2835 ( 1989;  R 2017)  St andar d Speci f i cat i on f or  
Lubr i cant  f or  I nst al l at i on of  Pr ef or med 
Compr essi on Seal s i n Concr et e Pavement s

ASTM D471 ( 2016a)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Ef f ect  of  Li qui ds

ASTM D5249 ( 2010;  R 2016)  St andar d Speci f i cat i on f or  
Backer  Mat er i al  f or  Use wi t h Col d- and 
Hot - Appl i ed Joi nt  Seal ant s i n 
Por t l and- Cement  Concr et e and Asphal t  Joi nt s

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 513 ( 1974)  Cor ps of  Engi neer s Speci f i cat i ons 
f or  Rubber  Wat er st ops
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COE CRD- C 572 ( 1974)  Cor ps of  Engi neer s Speci f i cat i ons 
f or  Pol yvi nyl chl or i de Wat er st ops

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Waterstops ; G|DO

SD- 03 Pr oduct  Dat a

Pr ef or med Expansi on Joi nt  Fi l l er
Sealant
Waterstops

SD- 04 Sampl es

Lubr i cant  f or  Pr ef or med Compr essi on Seal s
Fi el d- Mol ded Type
Non- met al l i c  Mat er i al s
Waterstops
Spl i c i ng Wat er st ops; G|DO

SD- 07 Cer t i f i cat es

Pr ef or med Expansi on Joi nt  Fi l l er
Sealant
Waterstops

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  mat er i al  del i ver ed and pl aced i n st or age of f  t he gr ound f r om 
moi st ur e,  di r t ,  and ot her  cont ami nant s.   Del i ver  seal ant s i n t he 
manuf act ur er ' s or i gi nal  unopened cont ai ner s.   Remove seal ant s f r om t he 
si t e whose shel f  l i f e has expi r ed.

PART 2   PRODUCTS

2. 1   CONTRACTI ON JOI NT STRI PS

Cont r act i on j oi nt  st r i ps shal l  be 1/ 8 i nch t hi ck t emper ed har dboar d 
conf or mi ng t o AHA A135. 4,  Cl ass 1.   I n l i eu of  har dboar d st r i ps,  r i gi d 
pol yvi nyl chl or i de ( PVC)  or  hi gh i mpact  pol yst yr ene ( HI PS)  i nser t  st r i ps 
speci f i cal l y desi gned t o i nduce cont r ol l ed cr acki ng i n s l abs on gr ade may 
be used.   Such i nser t  st r i ps shal l  have r emovabl e t op sect i on.

2. 2   PREFORMED EXPANSI ON JOI NT FI LLER

Expansi on j oi nt  f i l l er  shal l  be pr ef or med mat er i al  conf or mi ng t o ASTM D1751
or ASTM D1752,  Type I ,  or  r esi n i mpr egnat ed f i ber boar d conf or mi ng t o t he 
physi cal  r equi r ement s of  ASTM D1752.   Submi t  cer t i f i ed manuf act ur er ' s t est  
r epor t s f or  pr emol ded expansi on j oi nt  f i l l er  st r i ps,  compr essi on seal s and 
l ubr i cant ,  and met al l i c  wat er st ops t o ver i f y compl i ance wi t h appl i cabl e 
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speci f i cat i on.   Unl ess ot her wi se i ndi cat ed,  f i l l er  mat er i al  shal l  be 3/ 8 
inch  t hi ck and of  a wi dt h appl i cabl e f or  t he j oi nt  f or med.   Backer  
mat er i al ,  when r equi r ed,  shal l  conf or m t o ASTM D5249.

2. 3   SEALANT

Joi nt  seal ant  shal l  conf or m t o t he f ol l owi ng:

2. 3. 1   Pr ef or med Pol ychl or opr ene El ast omer i c Type

ASTM D2628.

2. 3. 2   Lubr i cant  f or  Pr ef or med Compr essi on Seal s

ASTM D2835.   Submi t  a pi ece not  l ess t han 9 f t  of  1 i nch nomi nal  wi dt h or  
wi der  seal  or  a pi ece not  l ess t han 12 f t  of  compr essi on seal  l ess t han 1 
inch  nomi nal  wi dt h.   Pr ovi de one quar t  of  l ubr i cant .

2. 3. 3   Fi el d- Mol ded Type

ASTM C920.   Seal ant  shal l  be Type M,  Gr ade P or  NS,  Cl ass 25,  Use NT f or  
hor i zont al  j oi nt s.   Type M,  Gr ade NS,  Cl ass 25,  Use NT f or  ver t i cal  
j oi nt s.   Except ,  t he j oi nt  seal ant  t hat  wi l l  be submer ged under wat er  f or  
par t  or  al l  of  i t s  ser vi ce l i f e shal l  meet  t he r equi r ement s of  USE I .   
Bond br eaker  mat er i al  shal l  be pol yet hyl ene t ape,  coat ed paper ,  met al  f oi l  
or  s i mi l ar  t ype mat er i al s.   The back- up mat er i al  shal l  be compr essi bl e,  
non- shr i nk,  nonr eact i ve wi t h seal ant ,  and non- absor pt i ve mat er i al  t ype 
such as ext r uded but yl  or  pol ychl or opr ene r ubber .   Submi t  One gal l on of  
f i el d- mol ded seal ant  and one quar t  of  pr i mer  ( when pr i mer  i s r ecommended 
by t he seal ant  manuf act ur er )  i dent i f i ed t o i ndi cat e manuf act ur er ,  t ype of  
mat er i al ,  quant i t y,  and shi pment  or  l ot  r epr esent ed.

2. 4   WATERSTOPS

Shop f abr i cat e i nt er sect i on and change of  di r ect i on wat er st ops.   Submi t  a 
sampl e of  each mat er i al  consi st i ng of  a pi ece not  l ess t han 12 i nches l ong 
cut  f r om each 200 f eet  of  f i ni shed wat er st op f ur ni shed,  but  not  l ess t han 
a t ot al  of  4 l i near  f eet  of  each t ype and si ze f ur ni shed.   For  spl i ced 
segment s of  wat er st ops t o be i nst al l ed i n t he wor k,  f ur ni sh one spl i ced 
sampl e of  each si ze and t ype f or  ever y 50 spl i ces made i n t he f act or y and 
ever y 10 spl i ces made at  t he j ob s i t e f or  i nspect i on and t est i ng.   Make 
t he spl i ced sampl es usi ng st r ai ght  r un pi eces wi t h t he spl i ce l ocat ed at  
t he mi d- l engt h of  t he sampl e and f i ni shed as r equi r ed f or  t he i nst al l ed 
wat er st op.   The t ot al  l engt h of  each spl i ced sampl e shal l  be not  l ess t han 
12 i nches l ong.   Submi t  wat er st op mat er i al s and spl i ce sampl es f or  
i nspect i on and t est i ng i dent i f i ed t o i ndi cat e manuf act ur er ,  t ype of  
mat er i al ,  s i ze and quant i t y of  mat er i al  and shi pment  r epr esent ed.

2. 4. 1   Non- Met al l i c  Mat er i al s`

Non- met al l i c  wat er st ops shal l  be manuf act ur ed f r om a pr i me vi r gi n r esi n;  
r ecl ai med mat er i al  i s  not  accept abl e.   The compound shal l  cont ai n 
pl ast i c i zer s,  st abi l i zer s,  and ot her  addi t i ves t o meet  speci f i ed 
r equi r ement s.   Rubber  wat er st ops shal l  conf or m t o COE CRD- C 513.   
Pol yvi nyl chl or i de wat er st ops shal l  conf or m t o COE CRD- C 572.   
Ther mopl ast i c el ast omer i c r ubber  wat er st ops shal l  conf or m t o ASTM D471.   
Submi t  a pi ece not  l ess t han 12 i nch l ong cut  f r om each 200 f t  of  f i ni shed 
wat er st op f ur ni shed,  but  not  l ess t han a t ot al  of  4 f t  of  each t ype,  s i ze,  
and l ot  f ur ni shed.   One spl i ce sampl e of  each si ze and t ype f or  ever y 50 
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spl i ces made i n t he f act or y and ever y 10 spl i ces made at  t he j ob s i t e.   
Make t he spl i ce sampl es usi ng st r ai ght  r un pi eces wi t h t he spl i ce l ocat ed 
at  t he mi d- l engt h of  t he sampl e and f i ni shed as r equi r ed f or  t he i nst al l ed 
wat er st op.   The t ot al  l engt h of  each spl i ce shal l  be not  l ess t han 12 
inches  l ong.

2. 5   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 5. 1   Mat er i al s Test s

2. 5. 1. 1   Fi el d- Mol ded Seal ant s

Sampl es of  seal ant  and pr i mer ,  when use of  pr i mer  i s r ecommended by t he 
manuf act ur er ,  as r equi r ed i n par agr aph FI ELD MOLDED TYPE,  shal l  be t est ed 
by and at  t he expense of  t he Gover nment  f or  compl i ance wi t h par agr aph 
FI ELD MOLDED TYPE.   I f  t he sampl e f ai l s  t o meet  speci f i cat i on 
r equi r ement s,  pr ovi de new sampl es and t he cost  of  r et est i ng wi l l  be 
deduct ed f r om payment s due t he Cont r act or  at  a r at e of  $500. 00 per  sampl e.

2. 5. 1. 2   Non- Met al l i c  Wat er st ops

Sampl es of  mat er i al s and spl i ces wi l l  be v i sual l y i nspect ed and t est ed by 
and at  t he expense of  t he Gover nment  f or  compl i ance wi t h COE CRD- C 513 or  
COE CRD- C 572 as appl i cabl e.   I f  a sampl e f ai l s  t o meet  t he speci f i cat i on 
r equi r ement s,  pr ovi de new sampl es and t he cost  of  r et est i ng wi l l  be 
deduct ed f r om payment s due t he Cont r act or  at  t he r at e of  $500. 00 per  
mat er i al  sampl e r et est ed and $500. 00 per  spl i ced sampl e r et est ed.

2. 5. 2   Spl i c i ng Wat er st ops

2. 5. 2. 1   Pr ocedur e and Per f or mance Qual i f i cat i ons

Demonst r at e pr ocedur e and per f or mance qual i f i cat i ons f or  spl i c i ng 
wat er st ops i n t he pr esence of  t he Cont r act i ng Of f i cer .   Submi t  pr ocedur es 
f or  spl i c i ng wat er st ops f or  appr oval .

2. 5. 2. 2   Non- Met al l i c  Wat er st ops

Demonst r at e pr ocedur e and per f or mance qual i f i cat i ons f or  spl i c i ng 
non- met al l i c  wat er st ops by t he manuf act ur er  at  t he f act or y and t he 
Cont r act or  at  t he j ob s i t e by each maki ng t hr ee spl i ced sampl es of  each 
si ze and t ype of  f i ni shed wat er st op.

PART 3   EXECUTI ON

3. 1   INSTALLATION

Joi nt  l ocat i ons and det ai l s,  i ncl udi ng mat er i al s and met hods of  
i nst al l at i on of  j oi nt  f i l l er s and wat er st ops,  shal l  be as speci f i ed and 
i ndi cat ed.   I n no case shal l  any f i xed met al  be cont i nuous t hr ough an 
expansi on or  cont r act i on j oi nt .

3. 1. 1   Cont r act i on Joi nt s

Cont r act i on j oi nt s may be const r uct ed by i nser t i ng t emper ed har dboar d 
st r i ps or  r i gi d PVC or  HI PS i nser t  st r i ps i nt o t he pl ast i c concr et e usi ng 
a st eel  par t i ng bar ,  when necessar y,  or  by cut t i ng t he concr et e wi t h a saw 
af t er  concr et e has set .   Make j oi nt s  1/ 8 i nch t o 3/ 16 i nch wi de and 
ext end i nt o t he s l ab one- f our t h t he s l ab t hi ckness,  mi ni mum,  but  not  l ess 
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than  1 i nch.

3. 1. 1. 1   Joi nt  St r i ps

Pr ovi de st r i ps of  t he r equi r ed di mensi ons and as l ong as pr act i cabl e.   
Af t er  t he f i r st  f l oat i ng,  gr oove t he concr et e wi t h a t ool  at  t he j oi nt  
l ocat i ons.   I nser t  t he st r i ps i n t he gr oove and depr ess t hem unt i l  t he t op 
edge of  t he ver t i cal  sur f ace i s f l ush wi t h t he sur f ace of  t he s l ab.   Fl oat  
and f i ni sh t he s l ab as speci f i ed.   Wor ki ng of  t he concr et e adj acent  t o t he 
j oi nt  shal l  be t he mi ni mum necessar y t o f i l l  voi ds and consol i dat e t he 
concr et e.   Wher e i ndi cat ed,  saw out  t he t op por t i on of  t he st r i p af t er  t he 
cur i ng per i od t o f or m a r ecess f or  seal er .   Di scar d t he r emovabl e sect i on 
of  PVC or  HI PS st r i ps and l eave t he i nser t  i n pl ace.   Mai nt ai n t r ue 
al i gnment  of  t he st r i ps dur i ng i nser t i on.

3. 1. 1. 2   Sawed Joi nt s

Saw j oi nt s ear l y enough t o pr event  uncont r ol l ed cr acki ng i n t he s l ab,  but  
l at e enough t hat  t hi s can be accompl i shed wi t hout  appr eci abl e spal l i ng.   
Cut t i ng shal l  be st ar t ed as soon as t he concr et e has har dened suf f i c i ent l y 
t o pr event  r avel i ng of  t he edges of  t he saw cut .   Cut t i ng shal l  be 
compl et ed bef or e shr i nkage st r esses become suf f i c i ent  t o pr oduce cr acki ng.  
Use concr et e sawi ng machi nes t hat  ar e adequat e i n number  and power ,  and 
wi t h suf f i c i ent  r epl acement  bl ades t o compl et e t he sawi ng at  t he r equi r ed 
r at e.   Cut  j oi nt s t o t r ue al i gnment  and i n sequence of  concr et e 
pl acement .   Remove sl udge and cut t i ng debr i s.   For m r eser voi r  f or  j oi nt  
sealant.

3. 1. 1. 3   Bond Br eaker

Coat  j oi nt s r equi r i ng a bond br eaker  wi t h cur i ng compound or  wi t h 
bi t umi nous pai nt .   Pr ot ect  wat er st ops dur i ng appl i cat i on of  bond br eaki ng 
mat er i al  t o pr event  t hem f r om bei ng coat ed.

3. 1. 2   Expansi on Joi nt s

Use pr ef or med expansi on j oi nt  f i l l er  i n expansi on and i sol at i on j oi nt s i n 
s l abs ar ound col umns and bet ween sl abs on gr ade and ver t i cal  sur f aces 
wher e i ndi cat ed.   Ext end t he f i l l er  t o t he f ul l  s l ab dept h,  unl ess 
ot her wi se i ndi cat ed.   neat l y f i ni sh t he edges of  t he j oi nt  wi t h an edgi ng 
t ool  of  1/ 8 i nch r adi us,  except  wher e a r esi l i ent  f l oor  sur f ace wi l l  be 
appl i ed.   Wher e t he j oi nt  i s  t o r ecei ve a seal ant ,  t he f i l l er  st r i ps shal l  
be i nst al l ed at  t he pr oper  l evel  bel ow t he f i ni shed f l oor  wi t h a s l i ght l y 
t aper ed,  dr essed and oi l ed wood st r i p t empor ar i l y  secur ed t o t he t op t o 
f or m a r ecess t o t he s i ze shown on t he dr awi ngs.   Remove t he wood st r i p 
af t er  t he concr et e has set .   Cont r act or  may opt  t o use a r emovabl e 
expansi on f i l l er  cap desi gned and f abr i cat ed f or  t hi s pur pose i n l i eu of  
t he wood st r i p.   Thor oughl y c l ean t he gr oove of  l ai t ance,  cur i ng compound,  
f or ei gn mat er i al s,  pr ot r usi ons of  har dened concr et e,  and any dust .   I f  
bl owi ng out  t he gr oove use oi l - f r ee compr essed ai r .

3. 1. 3   Joi nt  Seal ant

Fi l l  sawed cont r act i on j oi nt s and expansi on j oi nt s i n s l abs wi t h j oi nt  
seal ant ,  unl ess ot her wi se shown.   Joi nt  sur f aces shal l  be c l ean,  dr y,  and 
f r ee of  oi l  or  ot her  f or ei gn mat er i al  whi ch woul d adver sel y af f ect  t he 
bond bet ween seal ant  and concr et e.   Appl y j oi nt  seal ant  as r ecommended by 
t he manuf act ur er  of  t he seal ant .
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3. 1. 3. 1   Joi nt s Wi t h Pr ef or med Compr essi on Seal s

I nst al l  compr essi on seal s wi t h equi pment  capabl e of  i nst al l i ng j oi nt  seal s 
t o t he pr escr i bed dept h wi t hout  cut t i ng,  ni cki ng,  t wi st i ng,  or  ot her wi se 
di st or t i ng or  damagi ng t he seal  or  concr et e and wi t h no mor e t han 5 
per cent  st r et chi ng of  t he seal .   Cover  t he s i des of  t he j oi nt  and,  i f  
necessar y,  t he s i des of  t he compr essi on seal  wi t h a coat i ng of  l ubr i cant .   
Coat  but t  j oi nt s wi t h l i ber al  appl i cat i ons of  l ubr i cant .

3. 1. 3. 2   Joi nt s Wi t h Fi el d- Mol ded Seal ant

Do not  seal  j oi nt s when t he seal ant  mat er i al ,  ambi ent  ai r ,  or  concr et e 
t emper at ur e i s l ess t han 40 degr ees F.   When t he seal ant s ar e meant  t o 
r educe t he sound t r ansmi ssi on char act er i st i cs of  i nt er i or  wal l s,  cei l i ngs,  
and f l oor s t he gui dance pr ovi ded i n ASTM C919 shal l  be f ol l owed.   Coat  
j oi nt s r equi r i ng a bond br eaker  wi t h cur i ng compound or  wi t h bi t umi nous 
pai nt .   I nst al l  bond br eaker  and back- up mat er i al  wher e r equi r ed.   Joi nt s 
shal l  be pr i med and f i l l ed f l ush wi t h j oi nt  seal ant  i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.

3. 2   WATERSTOPS,  I NSTALLATI ON AND SPLI CES

I nst al l  wat er st ops at  t he l ocat i ons shown t o f or m a cont i nuous wat er - t i ght  
di aphr agm.   Make adequat e pr ovi s i on t o suppor t  and compl et el y pr ot ect  t he 
wat er st ops dur i ng t he pr ogr ess of  t he wor k.   Repai r  or  r epl ace any 
wat er st op punct ur ed or  damaged.   Pr ot ect  exposed wat er st ops dur i ng 
appl i cat i on of  f or m r el ease agent s t o avoi d bei ng coat ed.   Pr ovi de 
sui t abl e guar ds t o pr ot ect  exposed pr oj ect i ng edges and ends of  par t i al l y  
embedded wat er st ops f r om damage when concr et e pl acement  has been 
di scont i nued.   Accompl i sh spl i ces wi t h cer t i f i ed t r ai ned per sonnel  usi ng 
appr oved equi pment  and pr ocedur es.

3. 2. 1   Non-Metallic

Fi t t i ngs shal l  be shop made usi ng a machi ne speci f i cal l y desi gned t o 
mechani cal l y wel d t he wat er st op.   A mi t er  gui de,  pr oper  f i x t ur i ng ( pr of i l e 
dependant ) ,  and por t abl e power  saw shal l  be used t o mi t er  cut  t he ends t o 
be j oi ned t o ensur e good al i gnment  and cont act  bet ween j oi ned sur f aces.   
The spl i c i ng of  st r ai ght  l engt hs shal l  be done by squar i ng t he ends t o be 
j oi ned.   Mai nt ai n cont i nui t y of  t he char act er i st i c f eat ur es of  t he cr oss 
sect i on of  t he wat er st op ( r i bs,  t abul ar  cent er  axi s,  pr ot r usi ons,  et c. )  
acr oss t he spl i ce.

3. 2. 1. 1   Rubber  Wat er st op

Spl i ces shal l  be vul cani zed or  shal l  be made usi ng col d bond adhesi ve as 
r ecommended by t he manuf act ur er .   Spl i ces f or  TPE- R shal l  be as speci f i ed 
f or  PVC.

3. 2. 1. 2   Pol yvi nyl  Chl or i de Wat er st op

Make spl i ces by heat  seal i ng t he adj acent  wat er st op edges t oget her  usi ng a 
t her mopl ast i c spl i c i ng i r on ut i l i z i ng a non- st i ck sur f ace speci f i cal l y 
desi gned f or  wat er st op wel di ng.   Use t he cor r ect  t emper at ur e t o 
suf f i c i ent l y mel t  wi t hout  char r i ng t he pl ast i c.    Ref or m wat er st ops at  
spl i ces wi t h a r emol di ng i r on wi t h r i bs or  cor r ugat i ons t o mat ch t he 
pat t er n of  t he wat er st op.   The spl i ced ar ea,  when cool ed,  shal l  show no 
si gns of  separ at i on,  hol es,  or  ot her  i mper f ect i ons when bent  by hand i n as 
shar p an angl e as possi bl e.
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3. 2. 1. 3   Qual i t y Assur ance

Edge wel di ng wi l l  not  be per mi t t ed.   Compr ess or  c l ose cent er bul bs when 
wel di ng t o non- cent er bul b t ype.   Wat er st op spl i c i ng def ect s whi ch ar e 
unaccept abl e i ncl ude,  but  ar e not  l i mi t ed t o t he f ol l owi ng:   1)  Tensi l e 
st r engt h l ess t han 80 per cent  of  par ent  sect i on.   2)  Fr ee l ap j oi nt s.   3)  
Mi sal i gnment  of  cent er bul b,  r i bs,  and end bul bs gr eat er  t han 1/ 16 i nch.   
4)  Mi sal i gnment  whi ch r educes wat er st op cr oss sect i on mor e t han 15 
per cent .   5)  Bond f ai l ur e at  j oi nt  deeper  t han 1/ 16 i nch or  15 per cent  of  
mat er i al  t hi ckness.   6)  Mi sal i gnment  of  wat er st op spl i ce r esul t i ng i n 
mi sal i gnment  of  wat er st op i n excess of  1/ 2 i nch i n 10 f eet .   7)  Vi s i bl e 
por osi t y i n t he wel d ar ea,  i ncl udi ng pi n hol es.   8)  Char r ed or  bur nt  
mat er i al .   9)  Bubbl es or  i nadequat e bondi ng.   10)  Vi s i bl e s i gns of  spl i ce 
separ at i on when cool ed spl i ce i s bent  by hand at  a shar p angl e.

3. 2. 2   Pr ef or med Pl ast i c Adhesi ve I nst al l at i on

The i nst al l at i on of  pr ef or med pl ast i c adhesi ve wat er st ops shal l  be a 
pr i me,  peel ,  pl ace and pour  pr ocedur e.   Joi nt  sur f aces shal l  be c l ean and 
dr y bef or e pr i mi ng and j ust  pr i or  t o pl aci ng t he seal i ng st r i ps.   The end 
of  each st r i p shal l  be spl i ced t o t he next  st r i p wi t h a 1 i nch over l ap;  
t he over l ap shal l  be pr essed f i r ml y t o r el ease t r apped ai r .   Dur i ng damp 
or  col d condi t i ons t he j oi nt  sur f ace shal l  be f l ashed wi t h a saf e,  di r ect  
f l ame t o war m and dr y t he sur f ace adequat el y;  t he seal i ng st r i ps shal l  be 
di pped i n war m wat er  t o sof t en t he mat er i al  t o achi eve maxi mum bond t o t he 
concr et e sur f ace.

3. 3   CONSTRUCTI ON JOI NTS

Tr eat  const r uct i on j oi nt s coi nci di ng wi t h expansi on and cont r act i on j oi nt s 
as expansi on or  cont r act i on j oi nt s as appl i cabl e.

        - -  End of  Sect i on - -
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SECTI ON 03 20 00

CONCRETE REI NFORCI NG

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  318 ( 2014;  Er r at a 1- 2 2014;  Er r at a 3- 5 2015;  
Er r at a 6 2016;  Er r at a 7- 9 2017)  Bui l di ng 
Code Requi r ement s f or  St r uct ur al  Concr et e 
( ACI  318- 14)  and Comment ar y ( ACI  318R- 14)

ACI  SP- 66 ( 2004)  ACI  Det ai l i ng Manual

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 4/ D1. 4M ( 2011)  St r uct ur al  Wel di ng Code -  
Rei nf or ci ng St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1035/ A1035M ( 2016a)  St andar d Speci f i cat i on f or  
Def or med and Pl ai n,  Low- car bon,  Chr omi um,  
St eel  Bar s f or  Concr et e Rei nf or cement

ASTM A184/ A184M ( 2017)  St andar d Speci f i cat i on f or  Wel ded 
Def or med St eel  Bar  Mat s f or  Concr et e 
Reinforcement

ASTM A185/ A185M ( 2007)  St andar d Speci f i cat i on f or  St eel  
Wel ded Wi r e Rei nf or cement ,  Pl ai n,  f or  
Concrete

ASTM A370 ( 2016)  St andar d Test  Met hods and 
Def i ni t i ons f or  Mechani cal  Test i ng of  
St eel  Pr oduct s

ASTM A496/ A496M ( 2007)  St andar d Speci f i cat i on f or  St eel  
Wi r e,  Def or med,  f or  Concr et e Rei nf or cement

ASTM A497/ A497M ( 2007)  St andar d Speci f i cat i on f or  St eel  
Wel ded Wi r e Rei nf or cement ,  Def or med,  f or  
Concrete

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
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Reinforcement

ASTM A675/ A675M ( 2014)  St andar d Speci f i cat i on f or  St eel  
Bar s,  Car bon,  Hot - Wr ought ,  Speci al  
Qual i t y,  Mechani cal  Pr oper t i es

ASTM A706/ A706M ( 2016)  St andar d Speci f i cat i on f or  
Low- Al l oy St eel  Def or med and Pl ai n Bar s 
f or  Concr et e Rei nf or cement

ASTM A82/ A82M ( 2007)  St andar d Speci f i cat i on f or  St eel  
Wi r e,  Pl ai n,  f or  Concr et e Rei nf or cement

ASTM A884/ A884M ( 2014)  St andar d Speci f i cat i on f or  
Epoxy- Coat ed St eel  Wi r e and Wel ded Wi r e 
Reinforcement

ASTM C1116/ C1116M ( 2010a;  R 2015)  St andar d Speci f i cat i on f or  
Fi ber - Rei nf or ced Concr et e

ASTM E94 ( 2004;  R 2010)  Radi ogr aphi c Exami nat i on

CONCRETE REI NFORCI NG STEEL I NSTI TUTE ( CRSI )

CRSI  10MSP ( 2009;  28t h Ed;  Er r at a)  Manual  of  St andar d 
Practice

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Reinforcement ; G|DO

SD- 03 Pr oduct  Dat a

Welding
Butt-Splices ; G|DO
Material ; G|DO

SD- 06 Test  Repor t s

Material ; G|DO
Test s,  I nspect i ons,  and Ver i f i cat i ons; G|DO

SD- 07 Cer t i f i cat es

Rei nf or ci ng St eel
Qual i f i cat i on of  St eel  Bar  But t - Spl i cer s
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1. 3   QUALI TY ASSURANCE

1. 3. 1   Wel di ng Qual i f i cat i ons

Wel der s shal l  be qual i f i ed i n accor dance wi t h AWS D1. 4/ D1. 4M.   
Qual i f i cat i on t est  shal l  be per f or med at  t he wor ksi t e and not i f y t he 
Cont r act i ng Of f i cer  24 hour s pr i or  t o conduct i ng t est s.   Speci al  welding  
pr ocedur es and wel der s qual i f i ed by ot her s may be accept ed as per mi t t ed by 
AWS D1. 4/ D1. 4M.   Submi t  a l i s t  of  qual i f i ed wel der s names.

1. 3. 2   Qual i f i cat i on of  St eel  Bar  But t - Spl i cer s

Qual i f i cat i on of  st eel  bar  but t - spl i cer s shal l  be cer t i f i ed t o have 
sat i sf act or i l y  compl et ed a cour se of  i nst r uct i on i n t he pr oposed met hod of  
but t - spl i c i ng or  have sat i sf act or i l y  per f or med such wor k wi t hi n t he 
pr ecedi ng year .   Submi t  cer t i f i cat es on t he Qual i f i cat i ons of  St eel  Bar  
But t - Spl i cer s pr i or  t o commenci ng but t - spl i c i ng.

1. 3. 3   Qual i f i cat i on of  But t - Spl i c i ng Pr ocedur e

As a condi t i on of  appr oval  of  t he but t - spl i c i ng pr ocedur e,  make t hr ee t est  
but t - spl i ces of  st eel  bar s of  each si ze t o be spl i ced usi ng t he pr oposed 
but t - spl i c i ng met hod,  i n t he pr esence of  t he Cont r act i ng Of f i cer .   These 
t est  but t - spl i ces and unspl i ced bar s of  t he same si ze shal l  be t ensi on 
t est ed t o dest r uct i on wi t h st r ess- st r ai n cur ves pl ot t ed f or  each t est .   
Test  r esul t s shal l  show t hat  t he but t - spl i ces meet  t he speci f i ed st r engt h 
and def or mat i on r equi r ement s i n or der  f or  t he spl i c i ng pr ocedur e t o be 
approved.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Rei nf or cement  and accessor i es shal l  be st or ed of f  t he gr ound on pl at f or ms,  
ski ds,  or  ot her  suppor t s.

PART 2   PRODUCTS

2. 1   DOWELS

Dowel s shal l  conf or m t o ASTM A675/ A675M,  Gr ade 80 or  ASTM A1035/ A1035M.   
St eel  pi pe conf or mi ng t o ASTM A53/ A53M,  Schedul e 80,  may be used as dowel s 
pr ovi ded t he ends ar e c l osed wi t h met al  or  pl ast i c i nser t s or  wi t h mor t ar .

2. 2   FABRI CATED BAR MATS

Fabr i cat ed bar  mat s shal l  conf or m t o ASTM A184/ A184M.

2. 3   REI NFORCI NG STEEL

Rei nf or ci ng st eel  shal l  be def or med bar s conf or mi ng t o ASTM A615/ A615M, 
Gr ade 60,  s i zes as i ndi cat ed.   Wel ded def or med bar s shal l  conf or m t o 
ASTM A706/ A706M,  Gr ade 60.   Col d dr awn wi r e used f or  spi r al  r ei nf or cement  
shal l  conf or m t o ASTM A82/ A82M.

Submi t  cer t i f i ed copi es of  mi l l  r epor t s at t est i ng t hat  t he r ei nf or ci ng 
st eel  f ur ni shed cont ai ns no l ess t han 25 per cent  r ecycl ed scr ap st eel  and 
meet s t he r equi r ement s speci f i ed her ei n,  pr i or  t o t he i nst al l at i on of  
r ei nf or ci ng st eel .
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2. 4   WELDED WI RE FABRI C

Wel ded wi r e f abr i c shal l  conf or m t o ASTM A185/ A185M, ASTM A496/ A496M or  
ASTM A497/ A497M.   When di r ect ed by t he Cont r act i ng Of f i cer  f or  speci al  
appl i cat i ons,  wel ded wi r e f abr i c shal l  conf or m t o ASTM A884/ A884M.   For  
wi r e wi t h a speci f i ed y i el d st r engt h ( f y)  exceedi ng 60, 000 psi ,  f y shal l  
be t he st r ess cor r espondi ng t o a st r ai n of  0. 35 per cent .

2. 5   WI RE TI ES

Wi r e t i es shal l  be 16 gauge or  heavi er  bl ack anneal ed st eel  wi r e.

2. 6   SUPPORTS

Bar  suppor t s f or  f or med sur f aces shal l  be desi gned and f abr i cat ed i n 
accor dance wi t h CRSI  10MSP and shal l  be st eel  or  pr ecast  concr et e bl ocks.   
Pr ecast  concr et e bl ocks shal l  have wi r e t i es and shal l  be not  l ess t han 4 
i nches squar e when suppor t i ng r ei nf or cement  on gr ound.   Pr ecast  concr et e 
bl ock shal l  have compr essi ve st r engt h equal  t o t hat  of  t he sur r oundi ng 
concr et e.   Wher e concr et e f or med sur f aces wi l l  be exposed t o weat her  or  
wher e sur f aces ar e t o be pai nt ed,  st eel  suppor t s wi t hi n 1/ 2 i nch of  
concr et e sur f ace shal l  be gal vani zed,  pl ast i c pr ot ect ed or  of  st ai nl ess 
st eel .   Concr et e suppor t s used i n concr et e exposed t o v i ew shal l  have t he 
same col or  and t ext ur e as t he f i ni sh sur f ace.   For  s l abs on gr ade,  
suppor t s shal l  be pr ecast  concr et e bl ocks,  pl ast i c coat ed st eel  f abr i cat ed 
wi t h bear i ng pl at es,  or  speci f i cal l y desi gned wi r e- f abr i c suppor t s 
f abr i cat ed of  pl ast i c.

Bar  suppor t s shal l  compl y wi t h t he r equi r ement s of  ACI  SP- 66.   Suppor t s 
f or  bar s i n concr et e wi t h f or med sur f aces exposed t o v i ew or  t o be pai nt ed 
shal l  be pl ast i c- coat ed wi r e,  st ai nl ess st eel  or  pr ecast  concr et e 
suppor t s.    Pr ecast  concr et e suppor t s shal l  be wedged- shaped,  not  l ar ger  
than  3- 1/ 2 by 3- 1/ 2 i nches,  of  t hi ckness equal  t o t hat  i ndi cat ed f or  
concr et e cover  and have an embedded hooked t i e- wi r e f or  anchor age.   Bar  
suppor t s used i n pr ecast  concr et e wi t h f or med sur f aces exposed t o v i ew 
shal l  be t he same qual i t y,  t ext ur e and col or  as t he f i ni sh sur f aces.

2. 7   SYNTHETI C FI BER REI NFORCEMENT

Synt het i c f i ber  shal l  be pol ypr opyl ene wi t h a deni er  l ess t han 100 and a 
nomi nal  f i ber  l engt h of  2 i nches.

2. 8   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Perform material  t est s,  speci f i ed and r equi r ed by appl i cabl e st andar ds,  by 
an appr oved l abor at or y and cer t i f i ed t o demonst r at e t hat  t he mat er i al s ar e 
i n conf or mance wi t h t he speci f i cat i ons.   Test s,  i nspect i ons,  and 
ver i f i cat i ons shal l  be per f or med and cer t i f i ed at  t he Cont r act or ' s 
expense.   Submi t  cer t i f i ed t est s r epor t s of  r ei nf or cement  st eel  showi ng 
t hat  t he st eel  compl i es wi t h t he appl i cabl e speci f i cat i ons f or  each st eel  
shi pment  and i dent i f i ed wi t h speci f i c  l ot s pr i or  t o pl acement .   Submi t  
t hr ee copi es of  t he heat  anal yses f or  each l ot  of  st eel  f ur ni shed 
cer t i f y i ng t hat  t he st eel  conf or ms t o t he heat  anal yses.

2. 8. 1   Rei nf or cement  St eel  Test s

Mechani cal  t est i ng of  st eel  shal l  be i n accor dance wi t h ASTM A370 except  
as ot her wi se speci f i ed or  r equi r ed by t he mat er i al  speci f i cat i ons.   
Tensi on t est s shal l  be per f or med on f ul l  cr oss- sect i on speci mens usi ng a 
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gage l engt h t hat  spans t he ext r emi t i es of  speci mens wi t h wel ds or  s l eeves 
i ncl uded.   Chemi cal  anal yses of  st eel  heat s shal l  show t he per cent ages of  
car bon,  phosphor ous,  manganese,  sul phur  and si l i con pr esent  i n t he st eel .

2. 8. 2   Radi ogr aphi c Exami nat i on of  Wel ds

Radi ogr aphi c exami nat i on of  wel ds shal l  be i n accor dance wi t h ASTM E94 and 
shal l  be per f or med and eval uat ed by an appr oved t est i ng agency adequat el y 
equi pped t o per f or m such ser vi ces.   Radi ogr aphs of  wel ds and eval uat i ons 
of  t he r adi ogr aphs submi t t ed f or  appr oval  shal l  become t he pr oper t y of  t he 
Government.

PART 3   EXECUTI ON
 
3. 1   REINFORCEMENT

Rei nf or cement  st eel  and accessor i es shal l  be f abr i cat ed and pl aced as 
speci f i ed and shown and appr oved shop dr awi ngs.   Fabr i cat i on,  bar  bendi ng,  
and pl acement  det ai l s of  st eel  and accessor i es not  speci f i ed or  shown 
shal l  be i n accor dance wi t h ACI  SP- 66 and ACI  318.   Rei nf or cement  shal l  be 
col d bent  unl ess ot her wi se aut hor i zed.   Bendi ng may be accompl i shed i n t he 
f i el d or  at  t he mi l l .   Al l  st eel  shal l  be bent  col d unl ess aut hor i zed.   
Bar s shal l  not  be bent  af t er  embedment  i n concr et e.   Saf et y caps shal l  be 
pl aced on al l  exposed ends of  ver t i cal  concr et e r ei nf or cement  bar s t hat  
pose a danger  t o l i f e saf et y.   Wi r e t i e ends shal l  f ace away f r om t he 
f or ms.   Submi t  det ai l  dr awi ngs showi ng r ei nf or ci ng st eel  pl acement ,  
schedul es,  s i zes,  gr ades,  and spl i c i ng and bendi ng det ai l s.   Dr awi ngs 
shal l  show suppor t  det ai l s i ncl udi ng t ypes,  s i zes and spaci ng.

3. 1. 1   Placement

Rei nf or cement  shal l  be f r ee f r om l oose r ust  and scal e,  di r t ,  oi l ,  or  ot her  
del et er i ous coat i ng t hat  coul d r educe bond wi t h t he concr et e.    
Rei nf or cement  shal l  be pl aced i n accor dance wi t h ACI  318 at  l ocat i ons 
shown pl us or  mi nus one bar  di amet er .    Rei nf or cement  shal l  not  be 
cont i nuous t hr ough expansi on j oi nt s and shal l  be as i ndi cat ed t hr ough 
const r uct i on or  cont r act i on j oi nt s.   Concr et e cover age shal l  be as 
i ndi cat ed or  as r equi r ed by ACI  318.   I f  bar s ar e moved mor e t han one bar  
di amet er  t o avoi d i nt er f er ence wi t h ot her  r ei nf or cement ,  condui t s or  
embedded i t ems,  t he r esul t i ng ar r angement  of  bar s,  i ncl udi ng addi t i onal  
bar s r equi r ed t o meet  st r uct ur al  r equi r ement s,  shal l  be appr oved bef or e 
concr et e i s pl aced.

3. 1. 2   Splicing

Spl i ces of  r ei nf or cement  shal l  conf or m t o ACI  318 and shal l  be made onl y 
as r equi r ed or  i ndi cat ed.   Spl i c i ng shal l  be by l appi ng or  by mechani cal  
or  wel ded but t  connect i on;  except  t hat  l ap spl i ces shal l  not  be used f or  
bar s l ar ger  t han No.  11 unl ess ot her wi se i ndi cat ed.   Wel di ng shal l  conf or m 
to AWS D1. 4/ D1. 4M.   Wel ded but t  spl i ces shal l  be f ul l  penet r at i on but t  
wel ds.   Lapped bar s shal l  be pl aced i n cont act  and secur el y t i ed or  spaced 
t r ansver sel y apar t  t o per mi t  t he embedment  of  t he ent i r e sur f ace of  each 
bar  i n concr et e.   Lapped bar s shal l  not  be spaced f ar t her  apar t  t han 
one- f i f t h t he r equi r ed l engt h of  l ap or  6 i nches.   Mechani cal  but t  spl i ces 
shal l  be i n accor dance wi t h t he r ecommendat i on of  t he manuf act ur er  of  t he 
mechani cal  spl i c i ng devi ce.   But t  spl i ces shal l  devel op 125 per cent  of  t he 
speci f i ed mi ni mum yi el d t ensi l e st r engt h of  t he spl i ced bar s or  of  t he 
smal l er  bar  i n t r ansi t i on spl i ces.   Bar s shal l  be f l ame dr i ed bef or e but t  
spl i c i ng.   Adequat e j i gs and cl amps or  ot her  devi ces shal l  be pr ovi ded t o 
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suppor t ,  al i gn,  and hol d t he l ongi t udi nal  cent er l i ne of  t he bar s t o be 
but t  spl i ced i n a st r ai ght  l i ne.

3. 1. 3   Pl aci ng Tol er ances

3. 1. 3. 1   Spacing

The spaci ng bet ween adj acent  bar s and t he di st ance bet ween l ayer s of  bar s 
may not  var y f r om t he i ndi cat ed posi t i on by mor e t han one bar  di amet er  nor  
mor e t han 1 i nch.

3. 1. 3. 2   Concr et e Cover

The mi ni mum concr et e cover  of  mai n r ei nf or cement  st eel  bar s shal l  be as 
shown.   The al l owabl e var i at i on f or  mi ni mum cover  shal l  be as f ol l ows:

MI NI MUM COVER ( inch ) VARI ATI ON ( inch )

6 plus 1/2

4 plus 3/8

3 plus 3/8

2 plus 1/4

1-1/2 plus 1/4

1 plus 1/8

3/4 plus 1/8

3. 1. 4   Splicing

Spl i ces i n st eel  bar s shal l  be made onl y as r equi r ed.   Bar s may be spl i ced 
at  al t er nat e or  addi t i onal  l ocat i ons at  no addi t i onal  cost  t o t he 
Gover nment  subj ect  t o appr oval .

3. 1. 4. 1   Lap Spl i ces

Lap spl i ces shal l  be used onl y f or  bar s smal l er  t han si ze 14 and wel ded 
wi r e f abr i c.   Lapped bar s may be pl aced i n cont act  and secur el y t i ed or  
spaced t r ansver sel y apar t  t o per mi t  t he embedment  of  t he ent i r e sur f ace of  
each bar  i n concr et e.   Lapped bar s shal l  not  be spaced f ar t her  apar t  t han 
1/ 5 t he r equi r ed l engt h of  l ap or  6 i nches.

3. 1. 4. 2   Butt-Splices

Use but t - spl i ces onl y f or  spl i c i ng s i ze 14 and 18 bar s and f or  spl i c i ng 
#11 bar s t o l ar ger  bar s except  wher e ot her wi se shown or  aut hor i zed.   Make 
but t - spl i ces by a met hod whi ch devel ops spl i ces sui t abl e f or  t ensi on,  
compr essi on and st r ess r ever sal  appl i cat i ons.   Wel ded but t - spl i ces shal l  
be f ul l  penet r at i on but t  wel ds.   But t - spl i ces shal l  devel op 90 per cent  of  
t he speci f i ed mi ni mum ul t i mat e t ensi l e st r engt h of  t he smal l est  bar  of  
each spl i ce.   Bar s shal l  be c l eaned of  al l  oi l ,  gr ease,  di r t ,  r ust ,  scal e 
and ot her  f or ei gn subst ances and shal l  be f l ame dr i ed bef or e spl i c i ng.   
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Adequat e j i gs and cl amps or  ot her  devi ces shal l  be pr ovi ded t o suppor t ,  
al i gn and hol d t he l ongi t udi nal  cent er l i ne of  t he bar s t o be but t - spl i ced 
i n a st r ai ght  l i ne.   Submi t  pr oposed pr ocedur e f or  but t - spl i c i ng st eel  
bar s pr i or  t o maki ng t he t est  but t - spl i ces f or  qual i f i cat i on of  t he 
pr ocedur e.   Pr oper t i es and anal yses of  st eel  bar s and spl i c i ng mat er i al s 
shal l  be i ncl uded i n t he submi t t ed pr ocedur e.   Physi cal  pr oper t i es of  
spl i c i ng s l eeves shal l  i ncl ude l engt h,  i nsi de and out si de di amet er s,  and 
i nsi de sur f ace det ai l s. .   But t - spl i ces shal l  be as f ol l ows:

a.   Ther mi t  Wel ded But t  Spl i ces -  Bar s t o be t her mi t  wel ded shal l  be 
r est r i ct ed t o st eel  shown by heat  anal ysi s t o have a sul f ur  cont ent  
not  exceedi ng 0. 05 per cent .   The ends of  bar s t o be t her mi t  wel ded 
shal l  be cut  squar e and smoot h.   Fl ame cut t i ng wi l l  be per mi t t ed 
pr ovi ded gr i ndi ng i s empl oyed t o r emove t he r esul t i ng scal e and t o 
squar e and smoot h t he cut  ends t o a condi t i on equi val ent  t o a saw 
cut .   No shear i ng wi l l  be per mi t t ed.   Bar s shal l  be c l eaned and f l ame 
dr i ed bef or e spl i c i ng.   The j oi nt  shal l  be pr oper l y al i gned i n t he 
mol d wi t h a gap openi ng i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons.   Char gi ng and f i r i ng shal l  conf or m t o t he 
manuf act ur er ' s r ecommendat i ons.   The end of  bar s and t he wel ded mol d 
shal l  be pr eheat ed bef or e wel di ng t o a t emper at ur e of  not  l ess t han 
100 degr ees F and t he mol d shal l  be l ef t  i n pl ace f or  at  l east  15 
mi nut es af t er  i gni t i on.   Ri ser s shal l  be br oken or  bur ned of f  af t er  
r emovi ng t he mol d.   Tensi on spl i ces shal l  be st agger ed l ongi t udi nal l y 
a mi ni mum of  5 f eet  so t hat  no mor e t han hal f  of  t he bar s ar e spl i ced 
at  any one sect i on or  as ot her wi se i ndi cat ed.

b.   Mechani cal  But t - Spl i ces -  Mechani cal  but t - spl i ces shal l  be an 
appr oved exot her mi c,  t hr eaded coupl i ng,  swaged sl eeve or  ot her  
posi t i ve connect i ng t ype.   Bar s t o be spl i ced by a mechani cal  
but t - spl i c i ng pr ocess may be sawed,  shear ed or  f l ame cut  pr ovi ded t he 
ends of  shear ed bar s ar e r eshaped af t er  shear i ng and al l  s l ag i s 
r emoved f r om t he ends of  f l ame cut  bar s by chi ppi ng and wi r e br ushi ng 
pr i or  t o spl i c i ng.   Sur f aces t o be encl osed wi t hi n a spl i ce s l eeve or  
coupl i ng shal l  be c l eaned by wi r e br ushi ng or  ot her  appr oved met hod 
pr i or  t o spl i c i ng.   Spl i ces shal l  be made usi ng manuf act ur er ' s 
st andar d j i gs,  c l amps,  i gni t i on devi ces and ot her  r equi r ed 
accessor i es.   I n addi t i on t o t he st r engt h r equi r ement s speci f i ed 
par agr aph BUTT- SPLI CES t he addi t i onal  def or mat i on of  number  14 and 
smal l er  bar s due t o s l i ppage or  ot her  movement  wi t hi n t he spl i ce 
s l eeve shal l  not  exceed 0. 015 i nches ( uni t  st r ai n 0. 0015 i nches/ i nch)  
beyond t he el ongat i on of  an unspl i ced bar  based upon a 10 i nch gage 
l engt h spanni ng t he ext r emi t i es of  t he s l eeve at  a st r ess of  30, 000 psi .   
The addi t i onal  def or mat i on of  number  18 bar s shal l  not  exceed 0. 03 
i nches ( uni t  st r ai n 0. 003 i nches/ i nch)  beyond t he el ongat i on of  an 
unspl i ced bar  based upon a 10 i nch gage l engt h spanni ng t he 
ext r emi t i es of  t he s l eeve at  a st r ess of  30, 000 psi .   The amount  of  
t he addi t i onal  def or mat i on shal l  be det er mi ned f r om t he st r ess- st r ai n 
cur ves of  t he unspl i ced and spl i ced bar s t est ed as r equi r ed par agr aph 
QUALI FI CATI ON OF BUTT- SPLI CI NG PROCEDURE f or  qual i f i cat i on of  t he 
but t - spl i c i ng pr ocedur e.   Tensi on spl i ces of  number  14 or  smal l er  bar  
shal l  be st agger ed l ongi t udi nal l y a mi ni mum of  5 f eet  or  as ot her wi se 
i ndi cat ed so t hat  no mor e t han hal f  of  t he bar s ar e spl i ced at  any one 
sect i on.   Tensi on spl i ces of  number  18 bar s shal l  be st agger ed 
l ongi t udi nal l y a mi ni mum of  5 f eet  so t hat  no mor e t han 1/ 3 of  t he 
bar s ar e spl i ced at  any one sect i on.

SECTI ON 03 20 00  Page 9
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

3. 2   WELDED- WI RE FABRI C PLACEMENT

Wel ded- wi r e f abr i c shal l  be pl aced i n s l abs as i ndi cat ed.   Fabr i c pl aced 
i n s l abs on gr ade shal l  be cont i nuous bet ween expansi on,  const r uct i on,  and 
cont r act i on j oi nt s.   Fabr i c pl acement  at  j oi nt s shal l  be as i ndi cat ed.
Lap spl i ces shal l  be made i n such a way t hat  t he over l apped ar ea equal s 
t he di st ance bet ween t he out er most  cr osswi r es pl us 2 i nches.   Laps shal l  
be st agger ed t o avoi d cont i nuous l aps i n ei t her  di r ect i on.    Fabr i c shal l  
be wi r ed or  c l i pped t oget her  at  l aps at  i nt er val s not  t o exceed 4 f eet .   
Fabr i c shal l  be posi t i oned by t he use of  suppor t s.

3. 3   DOWEL I NSTALLATI ON

Dowel s shal l  be i nst al l ed i n s l abs on gr ade at  l ocat i ons i ndi cat ed and at  
r i ght  angl es t o j oi nt  bei ng dowel ed.   Dowel s shal l  be accur at el y 
posi t i oned and al i gned par al l el  t o t he f i ni shed concr et e sur f ace bef or e 
concr et e pl acement .   Dowel s shal l  be r i gi dl y suppor t ed dur i ng concr et e 
pl acement .   One end of  dowel s shal l  be coat ed wi t h a bond br eaker .

3. 4   SYNTHETI C FI BER REI NFORCED CONCRETE

Fi ber  r ei nf or cement  shal l  be added t o t he concr et e mi x i n accor dance wi t h 
t he appl i cabl e sect i ons of  ASTM C1116/ C1116M and t he r ecommendat i ons of  
t he manuf act ur er ,  and i n an amount  of  0. 1 per cent  by vol ume.

3. 5   FI ELD TESTS AND I NSPECTI ONS

3. 5. 1   I dent i f i cat i on of  Spl i ces

Est abl i sh and mai nt ai n an appr oved met hod of  i dent i f i cat i on of  al l  f i el d 
but t - spl i ces whi ch wi l l  i ndi cat e t he spl i cer  and t he number  assi gned each 
spl i ce made by t he spl i cer .

3. 5. 2   Exami ni ng,  Test i ng,  and Cor r ect i ng

Per f or m t he f ol l owi ng dur i ng t he but t - spl i c i ng oper at i ons as speci f i ed and 
as di r ect ed:

3. 5. 2. 1   Vi sual  Exami nat i on

Vi sual l y exami ne al l  wel ded spl i ces  as r equi r ed by AWS D1. 4/ D1. 4M.   
Respl i ced connect i ons r esul t i ng f r om cor r ect i on of  v i sual  def ect s may be 
exami ned by non- dest r uct i ve t est i ng at  t he opt i on of  t he Cont r act i ng 
Of f i cer  as speci f i ed i n par agr aph SUPPLEMENTAL EXAMI NATI ON.   Vi sual l y 
exami ne exot her mi c mechani cal  but t - spl i ces t o det er mi ne i f  t he f i l l er  
met al  i s  c l ear l y v i s i bl e at  t he t ap hol es and compl et el y f i l l s  t he s l eeves 
at  bot h ends except  f or  spaces of  not  mor e t han 3/ 8 i nch occupi ed by 
packing.

3. 5. 2. 2   Tensi on Test s

Per f or m t ensi ons t est s t o 90 per cent  of  t he mi ni mum speci f i ed ul t i mat e 
t ensi l e st r engt h of  t he spl i ced bar s or  t o dest r uct i on on one t est  
speci men made i n t he f i el d f or  ever y 25 spl i ces made.   Test  speci mens must  
be made by t he spl i cer s engaged i n t he wor k,  usi ng t he appr oved spl i c i ng 
pr ocedur e and t he same si ze bar s pl aced i n t he same r el at i ve posi t i on,  and 
under  t he same condi t i ons as t hose i n t he gr oups r epr esent ed by t he 
speci mens.   Fur ni sh st r ess- st r ai n cur ves f or  each but t - spl i ce t est ed.

SECTI ON 03 20 00  Page 10
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

3. 5. 2. 3   Non- dest r uct i ve Test i ng of  Wel ded Spl i ces

Exami ne not  l ess t han one of  each 25 wel ded spl i ces sel ect ed at  r andom by 
t he Cont r act i ng Of f i cer  by non- dest r uct i ve t est i ng and eval uat e f or  
def ect s i n accor dance wi t h AWS D1. 4/ D1. 4M Sect i on 7,  except  t hat  
r adi ogr aphi c t est i ng i s not  per mi t t ed.

3. 5. 2. 4   Cor r ect i on of  Def i c i enci es

Do not  embed spl i ce i n concr et e unt i l  sat i sf act or y r esul t s of  v i sual  
exami nat i on and t he r equi r ed t est s or  exami nat i ons have been obt ai ned.   
Remove al l  spl i ces havi ng vi s i bl e def ect s or  r epr esent ed by t est  speci mens 
whi ch do not  sat i sf y t he t est s or  exami nat i ons.   I f  any of  t he t ensi on 
t est  speci mens f ai l  t o meet  t he st r engt h r equi r ement s or  def or mat i on 
l i mi t at i ons cut  out  t wo pr oduct i on spl i ces f r om t he same l ot  r epr esent ed 
by t he t est  speci mens whi ch f ai l ed and t ensi on t est .   I f  bot h of  t he 
r et est s pass t he st r engt h r equi r ement s and def or mat i on l i mi t at i ons al l  of  
t he spl i ces i n t he l ot  wi l l  be accept ed.   I f  one or  bot h of  t he r et est s 
f ai l  t o meet  t he st r engt h r equi r ement s or  def or mat i on l i mi t at i ons al l  of  
t he spl i ces i n t he l ot  wi l l  be r ej ect ed.  Cut  of f  t he bar s of  r ej ect ed 
spl i ces out si de t he spl i ce zone of  wel d met al ,  f i l l er  met al  cont act ,  
coupl i ng or  s l eeve.   Fi ni sh t he cut  ends as speci f i ed,  r espl i ce and 
r ei nspect  t he j oi nt s.

        - -  End of  Sect i on - -
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SECTI ON 03 31 01

CAST- I N- PLACE STRUCTURAL CONCRETE FOR CI VI L WORKS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  117 ( 2010;  Er r at a 2011)  Speci f i cat i ons f or  
Tol er ances f or  Concr et e Const r uct i on and 
Mat er i al s and Comment ar y

ACI  207. 2R- 07 ( 2007)  Repor t  on Ther mal  and Vol ume Change 
Ef f ect s on Cr acki ng of  Mass Concr et e

ACI  211. 1 ( 1991;  R 2009)  St andar d Pr act i ce f or  
Sel ect i ng Pr opor t i ons f or  Nor mal ,  
Heavywei ght  and Mass Concr et e

ACI  214R ( 2011)  Eval uat i on of  St r engt h Test  Resul t s 
of  Concr et e

ACI  318 ( 2014;  Er r at a 1- 2 2014;  Er r at a 3- 5 2015;  
Er r at a 6 2016;  Er r at a 7- 9 2017)  Bui l di ng 
Code Requi r ement s f or  St r uct ur al  Concr et e 
( ACI  318- 14)  and Comment ar y ( ACI  318R- 14)

ASTM I NTERNATI ONAL ( ASTM)

ASTM C1059/ C1059M ( 2013)  St andar d Speci f i cat i on f or  Lat ex 
Agent s f or  Bondi ng Fr esh t o Har dened 
Concrete

ASTM C1064/ C1064M ( 2017)  St andar d Test  Met hod f or  
Temper at ur e of  Fr eshl y Mi xed 
Hydr aul i c- Cement  Concr et e

ASTM C1077 ( 2017)  St andar d Pr act i ce f or  Agenci es 
Test i ng Concr et e and Concr et e Aggr egat es 
f or  Use i n Const r uct i on and Cr i t er i a f or  
Test i ng Agency Eval uat i on

ASTM C1107/ C1107M ( 2014a)  St andar d Speci f i cat i on f or  
Packaged Dr y,  Hydr aul i c- Cement  Gr out  
(Nonshrink)

ASTM C143/ C143M ( 2015)  St andar d Test  Met hod f or  Sl ump of  
Hydr aul i c- Cement  Concr et e
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ASTM C150/ C150M ( 2017)  St andar d Speci f i cat i on f or  Por t l and 
Cement

ASTM C192/ C192M ( 2016a)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he 
Laboratory

ASTM C260/ C260M ( 2010a;  R 2016)  St andar d Speci f i cat i on f or  
Ai r - Ent r ai ni ng Admi xt ur es f or  Concr et e

ASTM C31/ C31M ( 2017)  St andar d Pr act i ce f or  Maki ng and 
Cur i ng Concr et e Test  Speci mens i n t he Fi el d

ASTM C39/ C39M ( 2017b)  St andar d Test  Met hod f or  
Compr essi ve St r engt h of  Cyl i ndr i cal  
Concr et e Speci mens

ASTM C42/ C42M ( 2013)  St andar d Test  Met hod f or  Obt ai ni ng 
and Test i ng Dr i l l ed Cor es and Sawed Beams 
of  Concr et e

ASTM C494/ C494M ( 2017)  St andar d Speci f i cat i on f or  Chemi cal  
Admi xt ur es f or  Concr et e

ASTM C595/ C595M ( 2017)  St andar d Speci f i cat i on f or  Bl ended 
Hydr aul i c Cement s

ASTM C597 ( 2016)  Pul se Vel oci t y Thr ough Concr et e

ASTM C618 ( 2017)  St andar d Speci f i cat i on f or  Coal  Fl y 
Ash and Raw or  Cal c i ned Nat ur al  Pozzol an 
f or  Use i n Concr et e

ASTM C803/ C803M ( 2003;  R 2010)  Penet r at i on Resi st ance of  
Har dened Concr et e

ASTM C805/ C805M ( 2013a)  Rebound Number  of  Har dened Concr et e

ASTM C881/ C881M ( 2015)  St andar d Speci f i cat i on f or  
Epoxy- Resi n- Base Bondi ng Syst ems f or  
Concrete

ASTM C94/ C94M ( 2017a)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM C989/ C989M ( 2017)  St andar d Speci f i cat i on f or  Sl ag 
Cement  f or  Use i n Concr et e and Mor t ar s

ASTM C172/ C172M ( 2017)  St andar d Pr act i ce f or  Sampl i ng 
Fr eshl y Mi xed Concr et e

ASTM C231/ C231M ( 2017a)  St andar d Test  Met hod f or  Ai r  
Cont ent  of  Fr eshl y Mi xed Concr et e by t he 
Pr essur e Met hod

ASTM D75/ D75M ( 2014)  St andar d Pr act i ce f or  Sampl i ng 
Aggregates
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FLORI DA DEPARTMENT OF TRANSPORTATI ON ( FDOT)

Const r uct i on Aggr egat es Manual ( 2004)  Const r uct i on Aggr egat es Manual ,  
St at e Mat er i al s Of f i ce,  Gai nesvi l l e,  
Florida

FDOT St andar d ( 2010)  St andar d Speci f i cat i ons f or  Road 
and Br i dge Const r uct i on

Mat er i al s Manual ( LR 2010)  Topi c No. :  675- 000- 000 Mat er i al s 
Manual

NATI ONAL READY MI XED CONCRETE ASSOCI ATI ON ( NRMCA)

NRMCA CPMB 100 ( 2000;  R 2006)  Concr et e Pl ant  St andar ds

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 400 ( 1963)  Requi r ement s f or  Wat er  f or  Use i n 
Mi xi ng or  Cur i ng Concr et e

COE CRD- C 521 ( 1981)  St andar d Test  Met hod f or  Fr equency 
and Ampl i t ude of  Vi br at or s f or  Concr et e

COE CRD- C 94 ( 1995)  Cor ps of  Engi neer s Speci f i cat i on 
f or  Sur f ace Ret ar der s

1. 2   DESI GN REQUI REMENTS

For  each por t i on of  t he st r uct ur e,  sel ect  concr et e mi xt ur e pr opor t i ons so 
t hat  t he st r engt h and W/ C r equi r ement s ar e met .   Submi t  concr et e mi xt ur e 
pr opor t i ons as det er mi ned by t he Cont r act or  and submi t t ed f or  r evi ew.   The 
submi ssi on shal l  be accompani ed by t est  r epor t s f r om a l abor at or y 
compl yi ng wi t h ASTM C1077 showi ng t hat  pr opor t i ons t hus sel ect ed wi l l  
pr oduce concr et e of  t he qual i t i es i ndi cat ed.   No subst i t ut i on shal l  be 
made i n t he sour ce or  t ype of  mat er i al s used i n t he wor k wi t hout  
addi t i onal  t est s t o show t hat  t he qual i t y of  t he new mat er i al s and 
concr et e ar e sat i sf act or y.   The concr et e mi xt ur e quant i t i es of  al l  
i ngr edi ent s per  cubi c yar d and nomi nal  maxi mum coar se aggr egat e s i ze t hat  
wi l l  be used i n t he manuf act ur e of  each qual i t y of  concr et e shal l  be 
st at ed.   Pr opor t i ons shal l  i ndi cat e t he mass of  cement ,  pozzol an and 
gr ound gr anul at ed bl ast - f ur nace ( GGBF)  s l ag when used,  and wat er ;  t he mass 
of  aggr egat es i n a sat ur at ed sur f ace- dr y condi t i on;  and t he quant i t i es of  
admi xt ur es.   Nomi nal  maxi mum- si ze coar se aggr egat e shal l  be  1- 1/ 2 i nch 
except  3/ 4 i nch nomi nal  maxi mum- si ze coar se aggr egat e shal l  be used when 
any of  t he f ol l owi ng condi t i ons exi st :  t he nar r owest  di mensi on bet ween 
si des of  f or ms i s l ess t han 7- 1/ 2 i nches,  t he dept h of  t he s l ab i s l ess 
than  4 i nches,  or  t he mi ni mum cl ear  spaci ng bet ween r ei nf or ci ng i s l ess 
than  2- 1/ 4 i nches.

A t her mal  anal ysi s was per f or med f or  4, 000 psi  concr et e at  56 days 
assumi ng a mi x desi gn whi ch used 490 pounds of  Type I I  cement  and 123 
pounds of  Cl ass F f l y  ash.   A Cont r act or  mi x desi gn,  whi ch devi at es mor e 
t han pl us or  mi nus 5 per cent  f r om t he assumed 490 pounds of  cement  and 123 
pounds of  f l y  ash,  shal l  be accompani ed by a t her mal  anal ysi s whi ch 
f ol l ows t he pr ocedur es out l i ned i n ACI  207. 2R- 07.   The t her mal  anal ysi s 
shal l  be r evi ewed and appr oved by t he Cont r act i ng Of f i cer .

The 2, 500 psi  mi x desi gn f or  t he mud mat  shal l  i ncl ude synt het i c f i ber  
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r ei nf or cement  i n accor dance wi t h Sect i on 03 20 00 CONCRETE REI NFORCI NG.

1. 2. 1   Ai r  Cont ent

Ai r  cont ent  as del i ver ed t o t he f or ms and as det er mi ned by ASTM C231/ C231M 
shal l  be bet ween 1. 5 and 4. 5 per cent .

1. 2. 2   Slump

The sl ump shal l  be det er mi ned i n accor dance wi t h ASTM C143/ C143M and shal l  
be wi t hi n t he r ange of  3 t o 6 i nches.   Wher e pl acement  by pump i s 
appr oved,  t he s l ump shal l  not  exceed 7 i nches,  measur ed at  t he pump 
discharge.

1. 2. 3   Concr et e Pr opor t i oni ng

Tr i al  bat ches and t est i ng r equi r ement s f or  var i ous qual i t i es of  concr et e 
speci f i ed ar e t he r esponsi bi l i t y  of  t he Cont r act or .   Obt ai n sampl es of  
aggr egat es i n accor dance wi t h t he r equi r ement s of  ASTM D75/ D75M.   Sampl es 
of  mat er i al s ot her  t han aggr egat e shal l  be r epr esent at i ve of  t hose 
pr oposed f or  t he pr oj ect  and shal l  be accompani ed by t he manuf act ur er ' s 
t est  r epor t s i ndi cat i ng compl i ance wi t h appl i cabl e speci f i ed 
r equi r ement s.   Make t r i al  mi xt ur es havi ng pr opor t i ons,  consi st enci es,  and 
ai r  cont ent  sui t abl e f or  t he wor k based on met hodol ogy descr i bed i n 
ACI  211. 1,  usi ng at  l east  t hr ee di f f er ent  wat er - cement  r at i os,  whi ch wi l l  
pr oduce a r ange of  st r engt h encompassi ng t hose r equi r ed f or  t he wor k.   The 
maxi mum wat er - cement  r at i os r equi r ed i n par agr aph MAXI MUM WATER- CEMENT 
( W/ C)  RATI O bel ow,  wi l l  be conver t ed t o a wei ght  r at i o of  wat er  t o cement  
pl us pozzol an by mass or  GGBF sl ag by mass equi val ency as descr i bed i n 
ACI  211. 1.   I n t he case wher e GGBF sl ag i s used,  i ncl ude t he wei ght  of  t he 
s l ag i n t he equat i ons f or  t he t er m P,  whi ch i s used t o denot e t he mass of  
pozzol an.   I f  pozzol an i s used i n t he concr et e mi xt ur e,  t he mi ni mum 
pozzol an cont ent  shal l  be 15 per cent  of  t he t ot al  cement i t i ous mat er i al .   
Pr opor t i on t r i al  mi xt ur es f or  maxi mum per mi t t ed s l ump and ai r  cont ent  wi t h 
due consi der at i on t o t he appr oved conveyi ng and pl acement  met hod.   The 
t emper at ur e of  concr et e i n each t r i al  bat ch shal l  be r epor t ed.   For  each 
wat er - cement  r at i o,  at  l east  t hr ee t est  cyl i nder s f or  each t est  age shal l  
be made and cur ed i n accor dance wi t h ASTM C192/ C192M;  t hey shal l  be t est ed 
at  7 days and at  t he desi gn age speci f i ed i n accor dance wi t h ASTM C39/ C39M.   
Fr om t hese t est  r esul t s,  a cur ve wi l l  be pl ot t ed showi ng t he r el at i onshi p 
bet ween wat er - cement  r at i o and st r engt h.

1. 2. 4   Requi r ed Aver age Compr essi ve St r engt h

I n meet i ng t he st r engt h r equi r ement s speci f i ed bel ow,  t he sel ect ed mi xt ur e 
pr opor t i on shal l  pr oduce a r equi r ed aver age compr essi ve st r engt h f ' cr  
exceedi ng t he speci f i ed st r engt h f ' c  by t he amount  i ndi cat ed bel ow.

1. 2. 4. 1   Aver age Compr essi ve St r engt h f r om Test  Recor ds

Wher e a concr et e pr oduct i on f aci l i t y  has t est  r ecor ds,  est abl i sh a 
st andar d devi at i on i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  ACI  214R.   
Test  r ecor ds f r om whi ch a st andar d devi at i on i s cal cul at ed shal l  r epr esent  
mat er i al s,  qual i t y cont r ol  pr ocedur es,  and condi t i ons s i mi l ar  t o t hose 
expect ed,  shal l  r epr esent  concr et e pr oduced t o meet  a speci f i ed st r engt h 
or  st r engt hs ( f ' c)  wi t hi n 1, 000 psi  of  t hat  speci f i ed f or  pr oposed wor k,  
and shal l  consi st  of  at  l east  30 consecut i ve t est s.   A st r engt h t est  shal l  
be t he aver age of  t he st r engt hs of  t wo cyl i nder s made f r om t he same sampl e 
of  concr et e and t est ed at  28 days or  at  anot her  t est  age desi gnat ed f or  
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det er mi nat i on of  f ' c .   Requi r ed aver age compr essi ve st r engt h f ' cr  used as 
t he basi s f or  sel ect i on of  concr et e pr opor t i ons shal l  be t he l ar ger  of  t he 
equat i ons t hat  f ol l ow usi ng t he st andar d devi at i on as det er mi ned above:

f ' cr  = f ' c  + 1. 34S
f ' cr  = f ' c  + 2. 33S -   500

Wher e S = st andar d devi at i on

Wher e a concr et e pr oduct i on f aci l i t y  does not  have t est  r ecor ds meet i ng 
t he r equi r ement s above but  does have a r ecor d based on 15 t o 29 
consecut i ve t est s,  a st andar d devi at i on shal l  be est abl i shed as t he 
pr oduct  of  t he cal cul at ed st andar d devi at i on and a modi f i cat i on f act or  
f r om t he f ol l owi ng t abl e:

NUMBER OF TESTS* MODI FI CATI ON FACTOR FOR STANDARD DEVI ATI ON

l ess t han 15 Use t abul at i on i n par agr aph REQUI RED AVERAGE
COMPRESSI VE STRENGTH

15 1.16

20 1.08

25 1.03

30 or  mor e 1.00

* I nt er pol at e f or  i nt er medi at e number s of  t est s.

1. 2. 4. 2   Aver age Compr essi ve St r engt h wi t hout  Pr evi ous Test  Recor ds

When a concr et e pr oduct i on f aci l i t y  does not  have suf f i c i ent  f i el d 
st r engt h t est  r ecor ds f or  cal cul at i on of  t he st andar d devi at i on,  det er mi ne 
t he r equi r ed aver age st r engt h f cr  as f ol l ows:

I f  t he speci f i ed compr essi ve st r engt h f ' c  i s  l ess t han 3, 000 psi ,

f ' cr  = f ' c  +  1, 000

I f  t he speci f i ed compr essi ve st r engt h f ' c  i s  3, 000 t o 5, 000 psi ,

f ' cr  = f ' c  +  1, 200

I f  t he speci f i ed compr essi ve st r engt h f ' c  i s  over  5, 000 psi ,

f ' cr  = f ' c  +  1, 400.

1. 2. 5   Concr et e St r engt h

Speci f i ed compr essi ve st r engt h f ' c  shal l  be as f ol l ows:

COMPRESSI VE STRENGTH ( PSI ) STRUCTURE OR PORTI ON OF STRUCTURE

4, 000 @ 56 days St r uct ur es,  Al l
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COMPRESSI VE STRENGTH ( PSI ) STRUCTURE OR PORTI ON OF STRUCTURE

2, 500 @ 28 days Mud Mat

1. 2. 6   Maxi mum Wat er - Cement  ( W/ C)  Rat i o

Maxi mum W/ C shal l  be as f ol l ows:

WATER- CEMENT RATI O,  BY 
MASS

STRUCTURE OR PORTI ON OF STRUCTURE

0.45 All

These W/ C' s may cause hi gher  st r engt hs t han t hat  r equi r ed by par agr aph 
CONCRETE STRENGTH.

1. 2. 7   Const r uct i on Tol er ances

Except  as speci f i ed ot her wi se,  a pl us t ol er ance i ncr eases and a mi nus 
t ol er ance decr eases t he di mensi on t o whi ch i t  appl i es.   A t ol er ance 
wi t hout  s i gn means pl us or  mi nus.   Wher e onl y one si gn i s speci f i ed,  t her e 
i s no l i mi t  i n t he ot her  di r ect i on.   Tol er ances ar e not  cumul at i ve.   The 
most  r est r i ct i ve t ol er ance wi l l  cont r ol .   Tol er ances shal l  not  ext end t he 
st r uct ur e beyond l egal  boundar i es.

a.   Level  and gr ade t ol er ance measur ement s of  s l abs shal l  be made as soon 
as possi bl e af t er  f i ni shi ng.   When f or ms or  shor i ng ar e used,  t he 
measur ement s shal l  be made pr i or  t o r emoval .

b.   Const r uct i on t ol er ances shal l  meet  t he r equi r ement s of  ACI  117 and any 
of  t he f ol l owi ng r equi r ement s t hat  ar e appl i cabl e.

1. 2. 7. 1   Tunnel  Li ni ngs,  Condui t s,  Fi l l i ng & Empt yi ng Cul ver t s

Wat er  Conveyi ng:

Lat er al  al i gnment

Cent er l i ne al i gnment 1/ 2 i nch

I nsi de di mensi ons 0. 005 t i mes i nsi de di mensi on

Level  al i gnment

Pr of i l e gr ade 1/ 2 i nch

Cr oss- Sect i onal  di mensi on

Tunnel  and cul ver t  l i ni ng 0 i nch

1. 2. 7. 2   Appearance

Per manent l y exposed sur f aces shal l  be c l eaned,  i f  st ai ned or  ot her wi se 
di scol or ed,  by a met hod t hat  does not  har m t he concr et e and t hat  i s 
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appr oved by t he Cont r act i ng Of f i cer .

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

On- Si t e Bat ch Pl ant ; G,  RO

  Submi t  a copy of  t he pl ant  Qual i t y Cont r ol  Pl an ( QCP)  f or  r evi ew 
and appr oval .   Ref er  t o PART 2 PRODUCTS par agr aph EQUI PMENT bel ow 
f or  on- si t e bat ch pl ant  r equi r ement s.

Concr et e Mi xt ur e Pr opor t i ons; G,  RO

  Concr et e mi xt ur e pr opor t i ons shal l  be det er mi ned by t he 
Cont r act or  and submi t t ed f or  r evi ew.   The concr et e mi xt ur e 
quant i t i es of  al l  i ngr edi ent s per  cubi c yar d and nomi nal  maxi mum 
coar se aggr egat e s i ze t hat  wi l l  be used i n t he manuf act ur e of  each 
qual i t y of  concr et e shal l  be st at ed.   Pr opor t i ons shal l  i ndi cat e 
t he mass of  cement ,  pozzol an and gr ound gr anul at ed bl ast - f ur nace 
( GGBF)  s l ag when used,  and wat er ;  t he mass of  aggr egat es i n a 
sat ur at ed sur f ace- dr y condi t i on;  and t he quant i t i es of  
admi xt ur es.   The submi ssi on shal l  be accompani ed by t est  r epor t s 
f r om a l abor at or y compl yi ng wi t h ASTM C1077 whi ch show t hat  
pr opor t i ons t hus sel ect ed wi l l  pr oduce concr et e of  t he qual i t i es 
i ndi cat ed.   No subst i t ut i on shal l  be made i n t he sour ce or  t ype of  
mat er i al s used i n t he wor k wi t hout  addi t i onal  t est s t o show t hat  
t he qual i t y of  t he new mat er i al s and concr et e ar e sat i sf act or y.

Test i ng Techni c i ans

Conveyi ng Equi pment ; G,  RO

  Submi t  dat a as i ndi cat ed i n par agr aph EQUI PMENT bel ow f or  
appr oval  pr i or  t o commencement  of  r el at ed wor k.

Concr et e Const r uct i on I nspect or  ( CCI )

  St at ement s t hat  t he concr et e t est i ng t echni c i ans and t he 
concr et e i nspect or s meet  t he speci f i ed r equi r ement s.

Const r uct i on Joi nt  Tr eat ment ; G,  RO

  The met hod and equi pment  pr oposed f or  j oi nt  c l eanup and wast e 
di sposal  shal l  be submi t t ed f or  r evi ew and appr oval .

Cur i ng and Pr ot ect i on; G,  RO

  The cur i ng medi um and met hods t o be used shal l  be submi t t ed f or  
r evi ew and appr oval .

Hot  Weat her  Pl aci ng; G,  RO
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  I f  concr et e i s t o be pl aced under  hot  weat her  condi t i ons,  t he 
pr oposed mat er i al s and met hods shal l  be submi t t ed f or  r evi ew and 
appr oval .   Descr i be t he equi pment  and pr ocedur es i nt ended f or  use 
t o moni t or  pl acement  t emper at ur e.   Ref er  t o subpar agr aph " Hot  
Weat her  Pl aci ng"  i n PART 3 EXECUTI ON bel ow f or  r equi r ement s.

Col d Weat her  Pl aci ng; G,  RO

  Submi t  pr oposed mat er i al s and met hods f or  col d weat her  
condi t i ons f or  r evi ew and appr oval .   Descr i be t he equi pment  and 
pr ocedur es i nt ended f or  use t o moni t or  pl acement  t emper at ur e.   
Ref er  t o subpar agr aph " Col d Weat her  Pl aci ng"  i n PART 3 EXECUTI ON 
bel ow f or  r equi r ement s.

Ther mal  Anal ysi s; G,  RO

  Submi t  a t her mal  anal ysi s f or  r evi ew and appr oval  i f  r equi r ed by 
t he condi t i ons i ndi cat ed i n par agr aph DESI GN REQUI REMENTS above.

SD- 06 Test  Repor t s

Qual i t y of  Aggr egat es; G,  RO

  Aggr egat e qual i t y t est s shal l  be submi t t ed at  l east  30 days 
pr i or  t o st ar t  of  concr et e pl acement .

Test s and I nspect i ons; G,  RO

  Test  r esul t s and i nspect i on r epor t s shal l  be submi t t ed dai l y and 
weekly.

Mi xer  Uni f or mi t y; G,  RO

SD- 07 Cer t i f i cat es

Bat ch Pl ant / Ready Mi x Pl ant ; G|RO

  Of f - s i t e bat ch pl ant s shal l  have a qual i t y cont r ol  pr ogr am 
appr oved by t he Fl or i da Depar t ment  of  Tr anspor t at i on.   Pr ovi de a 
copy of  t he Concr et e Pl ant  Appr oval  Let t er  s i gned by t he Di st r i ct  
Mat er i al s Engi neer .

Cement i t i ous Mat er i al s

  Cement i t i ous Mat er i al s,  i ncl udi ng Cement ,  Gr ound Gr anul at ed 
Bl ast - Fur nace Sl ag and Pozzol an,  wi l l  be accept ed on t he basi s of  
t he manuf act ur er ' s cer t i f i cat i on of  compl i ance,  accompani ed by 
mi l l  t est  r epor t s t hat  mat er i al s meet  t he r equi r ement s of  t he 
speci f i cat i on under  whi ch t hey ar e f ur ni shed.   Cer t i f i cat i on and 
mi l l  t est  r epor t s shal l  be f r om sampl es t aken f r om t he par t i cul ar  
l ot  f ur ni shed.   No cement i t i ous mat er i al s shal l  be used unt i l  
not i ce of  accept ance has been gi ven by t he Cont r act i ng Of f i cer .   
Cement i t i ous mat er i al s wi l l  be subj ect  t o check t est i ng f r om 
sampl es obt ai ned at  t he sour ce,  at  t r ansf er  poi nt s,  or  at  t he 
pr oj ect  s i t e,  as schedul ed by t he Cont r act i ng Of f i cer ,  and such 
sampl i ng wi l l  be by or  under  t he super vi s i on of  t he Gover nment  at  
i t s  expense.   Mat er i al  not  meet i ng speci f i cat i ons shal l  be 
pr ompt l y r emoved f r om t he si t e of  wor k.
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Aggregates ; G|RO

  Accept ance of  aggr egat es shal l  be based on t he r equi r ement s i n 
PART 2 PRODUCTS bel ow.

I mper vi ous- Sheet  Cur i ng Mat er i al s

  I mper vi ous- Sheet  Cur i ng Mat er i al s shal l  be cer t i f i ed f or  
compl i ance wi t h al l  speci f i cat i on r equi r ement s.

Ai r - Ent r ai ni ng Admi xt ur e

  Ai r - Ent r ai ni ng Admi xt ur e shal l  be cer t i f i ed f or  compl i ance wi t h 
al l  speci f i cat i on r equi r ement s.

Membr ane- For mi ng Cur i ng Compound

  Membr ane- For mi ng Cur i ng Compound shal l  be cer t i f i ed f or  
compl i ance wi t h al l  speci f i cat i on r equi r ement s.

Epoxy Resi n
Lat ex Bondi ng Compound

  Epoxy Resi n and Lat ex Bondi ng Compound shal l  be cer t i f i ed f or  
compl i ance wi t h al l  speci f i cat i on r equi r ement s.

Nonshr i nk Gr out

  Descr i pt i ve l i t er at ur e of  t he Nonshr i nk Gr out  pr oposed f or  use 
shal l  be f ur ni shed t oget her  wi t h a cer t i f i cat e f r om t he 
manuf act ur er  st at i ng t hat  i t  i s  sui t abl e f or  t he appl i cat i on or  
exposur e f or  whi ch i t  i s  bei ng consi der ed.

1. 4   QUALI TY ASSURANCE

The Gover nment  wi l l  sampl e and t est  aggr egat es and concr et e t o det er mi ne 
compl i ance wi t h t he speci f i cat i ons.   Pr ovi de f aci l i t i es and l abor  as may 
be necessar y f or  pr ocur ement  of  r epr esent at i ve t est  sampl es.   Sampl es of  
aggr egat es wi l l  be obt ai ned at  t he poi nt  of  bat chi ng i n accor dance wi t h 
ASTM D75/ D75M.   Concr et e wi l l  be sampl ed i n accor dance wi t h ASTM C172/ C172M.   
No mat er i al  shal l  be used unt i l  not i ce has been gi ven by t he Cont r act i ng 
Of f i cer  t hat  t est  r esul t s ar e sat i sf act or y.   The i ndi v i dual s who sampl e 
and t est  concr et e or  t he const i t uent s of  concr et e as r equi r ed i n t hi s 
speci f i cat i on shal l  have demonst r at ed a knowl edge and abi l i t y  t o per f or m 
t he necessar y t est  pr ocedur es equi val ent  t o t he ACI  mi ni mum gui del i nes f or  
cer t i f i cat i on of  Concr et e Fi el d Test i ng Techni c i ans,  Gr ade I .   The 
i ndi v i dual s who per f or m t he i nspect i on of  concr et e const r uct i on shal l  have 
demonst r at ed a knowl edge and abi l i t y  equi val ent  t o t he ACI  mi ni mum 
gui del i nes f or  cer t i f i cat i on of  Concr et e Const r uct i on I nspect or  ( CCI ) .   
Submi t  st at ement s t hat  t he concr et e t est i ng t echni c i ans and t he concr et e 
i nspect or s meet  t he speci f i ed r equi r ement s.

1. 4. 1   Concr et e St r engt h

Compr essi ve st r engt h t est  speci mens wi l l  be made by t he Gover nment  and 
cur ed i n accor dance wi t h ASTM C31/ C31M and t est ed i n accor dance wi t h 
ASTM C39/ C39M.   The st r engt h of  t he concr et e wi l l  be consi der ed 
sat i sf act or y so l ong as t he aver age of  al l  set s of  t hr ee consecut i ve t est  
r esul t s equal s or  exceeds t he speci f i ed compr essi ve st r engt h f ' c  and no 
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i ndi v i dual  t est  r esul t  f al l s  bel ow t he speci f i ed st r engt h f ' c  by mor e t han 
500 psi .   A " t est "  i s  def i ned as t he aver age of  t wo compani on cyl i nder s,  
or  i f  onl y one cyl i nder  i s t est ed,  t he r esul t s of  t he s i ngl e cyl i nder  
t est .   Addi t i onal  anal ysi s or  t est i ng,  i ncl udi ng nondest r uct i ve t est i ng,  
t aki ng cor es and/ or  l oad t est s may be r equi r ed at  t he Cont r act or ' s expense 
when t he st r engt h of  t he concr et e i n t he st r uct ur e i s consi der ed 
pot ent i al l y  def i c i ent .

a.   I nvest i gat i on of  Low- St r engt h Test  Resul t s -  When any st r engt h t est  of  
st andar d- cur ed t est  cyl i nder s f al l s  bel ow t he speci f i ed st r engt h 
r equi r ement  by mor e t han 500 psi  or  i f  t est s of  f i el d- cur ed cyl i nder s 
i ndi cat e def i c i enci es i n pr ot ect i on and cur i ng,  t ake st eps t o ensur e 
t hat  t he l oad- car r y i ng capaci t y of  t he st r uct ur e i s not  j eopar di zed.   
Nondest r uct i ve t est i ng i n accor dance wi t h ASTM C597, ASTM C803/ C803M, 
or ASTM C805/ C805M may be per mi t t ed by t he Cont r act i ng Of f i cer  t o 
est i mat e t he r el at i ve st r engt hs at  var i ous l ocat i ons i n t he st r uct ur e 
as an ai d i n eval uat i ng concr et e st r engt h i n pl ace or  f or  sel ect i ng 
ar eas t o be cor ed.   Such t est s shal l  not  be used as a basi s f or  
accept ance or  r ej ect i on.

b.   Test i ng of  Cor es -  When t he st r engt h of  concr et e i n pl ace i s 
consi der ed pot ent i al l y  def i c i ent ,  obt ai n cor es and t est  t hem i n 
accor dance wi t h ASTM C42/ C42M.   At  l east  t hr ee r epr esent at i ve cor es 
shal l  be t aken f r om each member  or  ar ea of  concr et e i n pl ace t hat  i s 
consi der ed pot ent i al l y  def i c i ent .   The l ocat i on of  cor es wi l l  be 
det er mi ned by t he Cont r act i ng Of f i cer  t o l east  i mpai r  t he per f or mance 
of  t he st r uct ur e.   Concr et e i n t he ar ea r epr esent ed by t he cor e 
t est i ng wi l l  be consi der ed adequat e i f  t he aver age st r engt h of  t he 
cor es i s equal  t o at  l east  85 per cent  of  t he speci f i ed st r engt h 
r equi r ement  and i f  no s i ngl e cor e i s l ess t han 75 per cent  of  t he 
speci f i ed st r engt h r equi r ement .

c.   Load Test s -  I f  t he cor e t est s ar e i nconcl usi ve or  i mpr act i cal  t o 
obt ai n or  i f  st r uct ur al  anal ysi s does not  conf i r m t he saf et y of  t he 
st r uct ur e,  l oad t est s may be di r ect ed by t he Cont r act i ng Of f i cer  i n 
accor dance wi t h t he r equi r ement s of  ACI  318.   Concr et e wor k eval uat ed 
by st r uct ur al  anal ysi s or  by r esul t s of  a l oad t est  shal l  be cor r ect ed 
i n a manner  sat i sf act or y t o t he Cont act i ng Of f i cer .   Al l  
i nvest i gat i ons,  t est i ng,  l oad t est s,  and cor r ect i on of  def i c i enci es 
wi l l  be per f or med and appr oved by t he Cont r act i ng Of f i cer  at  t he 
expense of  t he Cont r act or ,  except  t hat  i f  al l  concr et e i s i n 
compl i ance wi t h t he pl ans and speci f i cat i ons,  t he cost  of  
i nvest i gat i ons,  t est i ng,  and l oad t est s wi l l  be at  t he expense of  t he 
Government.

1. 4. 2   Cement i t i ous Mat er i al s,  Admi xt ur es,  and Cur i ng Compound

At  l east  60 days i n advance of  concr et e pl acement ,  not i f y t he Cont r act i ng 
Of f i cer  of  t he sour ces f or  cement i t i ous mat er i al s,  admi xt ur es,  and cur i ng 
compound,  al ong wi t h sampl i ng l ocat i on,  br and name,  t ype,  and quant i t y t o 
be used i n t he manuf act ur e and/ or  cur i ng of  t he concr et e.   Cement i t i ous 
Mat er i al s,  i ncl udi ng Cement  and Pozzol an,  and Gr ound Gr anul at ed 
Bl ast - Fur nace Sl ag wi l l  be accept ed on t he basi s of  t he manuf act ur er ' s 
cer t i f i cat i on of  compl i ance.   See submi t t al s under  SD- 07 Cer t i f i cat es i n 
par agr aph SUBMI TTALS above.   No cement i t i ous mat er i al s shal l  be used unt i l  
not i ce of  accept ance has been gi ven by t he Cont r act i ng Of f i cer .   
Cement i t i ous mat er i al s wi l l  be subj ect  t o check t est i ng f r om sampl es 
obt ai ned at  t he sour ce,  at  t r ansf er  poi nt s,  or  at  t he pr oj ect  s i t e,  as 
schedul ed by t he Cont r act i ng Of f i cer ,  and such sampl i ng wi l l  be by or  
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under  t he super vi s i on of  t he Gover nment  at  i t s  expense.   Mat er i al  not  
meet i ng speci f i cat i ons shal l  be pr ompt l y r emoved f r om t he si t e of  wor k.   
Submi t  sampl es of  mat er i al s f or  Gover nment  t est i ng and appr oval .

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Chemi cal  admi xt ur es t hat  have been i n st or age at  t he pr oj ect  s i t e f or  
l onger  t han 6 mont hs or  t hat  have been subj ect ed t o f r eezi ng shal l  be 
r et est ed at  t he expense of  t he Cont r act or  when di r ect ed by t he Cont r act i ng 
Of f i cer  and r ej ect ed i f  t est  r esul t s ar e not  sat i sf act or y.   Chemi cal  
admi xt ur es wi l l  be accept ed based on compl i ance wi t h t he r equi r ement s of  
par agr aph CHEMI CAL ADMI XTURES.

PART 2   PRODUCTS

2. 1   MATERIALS

Submi t  mi l l  t est  r epor t s at t est i ng t hat  mat er i al s meet  t he r equi r ement s of  
t he speci f i cat i on under  whi ch t hey ar e f ur ni shed.   Cer t i f i cat i on and mi l l  
t est  r epor t s shal l  be f r om sampl es t aken f r om t he par t i cul ar  l ot  
f ur ni shed.   The f ol l owi ng shal l  be cer t i f i ed f or  compl i ance wi t h al l  
speci f i cat i on r equi r ement s:   I mper vi ous- Sheet  Cur i ng Mat er i al s,  
Ai r - Ent r ai ni ng Admi xt ur e,  Ot her  Chemi cal  Admi xt ur es,  Membr ane- For mi ng 
Cur i ng Compound,  Epoxy Resi n and Lat ex Bondi ng Compound.   Submi t  
descr i pt i ve l i t er at ur e of  t he Nonshr i nk Gr out  pr oposed f or  use t oget her  
wi t h a cer t i f i cat e f r om t he manuf act ur er  st at i ng t hat  i t  i s  sui t abl e f or  
t he appl i cat i on or  exposur e f or  whi ch i t  i s  bei ng consi der ed.

2. 1. 1   Cement i t i ous Mat er i al s

Cement i t i ous mat er i al s shal l  be por t l and cement ,  por t l and- pozzol an cement ,  
por t l and bl ast - f ur nace sl ag cement ,  por t l and cement  i n combi nat i on wi t h 
pozzol an or  GGBF sl ag conf or mi ng t o appr opr i at e speci f i cat i ons l i s t ed 
below.

2. 1. 1. 1   Por t l and Cement

2. 1. 1. 1. 1   4000 PSI  Concr et e

ASTM C150/ C150M,  Type I I .

2. 1. 1. 1. 2   2500 PSI  Concr et e

ASTM C150/ C150M,  Type I  or  I I ,  except  t hat  t he maxi mum amount  of  C3A i n 
Type I  cement  shal l  be 15 per cent .

2. 1. 1. 2   Pozzol an,  Ot her  t han Si l i ca Fume

Pozzol an shal l  conf or m t o ASTM C618,  Cl ass F,  wi t h t he opt i onal  
r equi r ement s f or  dr y i ng shr i nkage,  and uni f or mi t y of  Tabl e 3.

2. 1. 1. 3   Gr ound Gr anul at ed Bl ast - Fur nace Sl ag

2500 PSI  Concr et e:   Gr ound Gr anul at ed Bl ast - Fur nace Sl ag shal l  conf or m t o 
ASTM C989/ C989M,  Gr ade 120.

2. 1. 1. 4   Bl ended Hydr aul i c Cement

2500 PSI  Concr et e:   Por t l and bl ast - f ur nace sl ag cement  shal l  conf or m t o 
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ASTM C595/ C595M,  Type I S.   Por t l and- pozzol an cement  shal l  conf or m t o 
ASTM C595/ C595M,  Type I P.

2. 1. 2   Aggregates

Aggr egat es shal l  be pr oduced under  t he FDOT- appr oved Pr oducer  Qual i t y 
Cont r ol  Pr ogr am ( QC)  t hat  i s i n accor dance wi t h t he FDOT' s r equi r ement s 
and pr ocedur es f or  obt ai ni ng and mai nt ai ni ng FDOT appr oval  of  devel oped 
and oper at i onal  mi ner al  aggr egat e sour ces ( mi nes and r edi st r i but i on 
t er mi nal s) ,  and wi t h t he FDOT' s Const r uct i on Aggr egat es Manual .   An 
i ndi v i dual  cer t i f i cat i on shal l  be f ur ni shed wi t h each haul  uni t  l oad of  
mat er i al s shi pped,  at t est i ng t hat  t hose speci f i c  mat er i al s wer e pr oduced 
under  t he FDOT- appr oved QC,  and t hat  t hey meet  t he r equi r ement s of  ei t her  
Sect i ons 901 or  902 of  t he FDOT St andar d.

2. 1. 3   Chemi cal  Admi xt ur es

Chemi cal  admi xt ur es t o be used,  when r equi r ed or  per mi t t ed,  shal l  conf or m 
t o t he appr opr i at e speci f i cat i on l i s t ed.

2. 1. 3. 1   Ai r - Ent r ai ni ng Admi xt ur e

The ai r - ent r ai ni ng admi xt ur e shal l  conf or m t o ASTM C260/ C260M and shal l  
consi st ent l y cause t he concr et e t o have an ai r  cont ent  i n t he speci f i ed 
r anges under  f i el d condi t i ons.

2. 1. 3. 2   Accel er at i ng Admi xt ur e

Accel er at or s shal l  meet  t he r equi r ement s of  ASTM C494/ C494M,  Type C or  E,  
except  t hat  cal c i um chl or i de or  admi xt ur es cont ai ni ng cal c i um chl or i de 
shal l  not  be used.

2. 1. 3. 3   Wat er - Reduci ng or  Ret ar di ng Admi xt ur e

a.   Wat er - Reduci ng or  Ret ar di ng Admi xt ur es:   ASTM C494/ C494M,  Type A,  B,  
or  D,  except  t hat  t he 6- mont h and 1- year  compr essi ve st r engt h t est s 
ar e wai ved.

b.   Hi gh- Range Wat er  Reduci ng Admi xt ur e:   ASTM C494/ C494M,  Type F or  G 
except  t hat  t he 6- mont h and 1- year  st r engt h r equi r ement s shal l  be 
wai ved.   The admi xt ur e may be used onl y when appr oved by t he 
Cont r act i ng Of f i cer ,  such appr oval  bei ng cont i ngent  upon par t i cul ar  
mi xt ur e cont r ol  as descr i bed i n t he Cont r act or ' s Qual i t y Cont r ol  Pl an.

2. 1. 4   Water

Wat er  f or  mi xi ng and cur i ng shal l  be f r esh,  c l ean,  pot abl e,  and f r ee of  
i nj ur i ous amount s of  oi l ,  aci d,  sal t ,  or  al kal i ,  except  t hat  nonpot abl e 
wat er  may be used i f  i t  meet s t he r equi r ement s of  COE CRD- C 400.

2. 1. 5   Nonshr i nk Gr out

Nonshr i nk gr out  shal l  conf or m t o ASTM C1107/ C1107M and shal l  be a 
commer ci al  f or mul at i on sui t abl e f or  t he appl i cat i on pr oposed.

2. 1. 6   Lat ex Bondi ng Compound

Lat ex bondi ng compound agent s f or  bondi ng f r esh t o har dened concr et e shal l  
conf or m t o ASTM C1059/ C1059M.
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2. 1. 7   Epoxy Resi n

Epoxy r esi n f or  use i n r epai r s shal l  conf or m t o ASTM C881/ C881M,  Type I I I ,  
Gr ade I  or  I I .

2. 2   EQUIPMENT

On- si t e bat ch pl ant s shal l  conf or m t o t he r equi r ement s of  NRMCA CPMB 100 
and shal l  be i n accor dance wi t h FDOT Mat er i al s Manual ,  Sect i on 9. 2,  
Vol umes 1 and 2.

2. 2. 1   Concr et e Mi xer s

2. 2. 1. 1   Tr uck Mi xer s

Tr uck mi xer s,  t he mi xi ng of  concr et e t her ei n,  and concr et e uni f or mi t y 
shal l  conf or m t o t he r equi r ement s of  ASTM C94/ C94M.   A t r uck mi xer  may be 
used ei t her  f or  compl et e mi xi ng ( t r ansi t - mi xed)  or  t o f i ni sh t he par t i al  
mi xi ng done i n a st at i onar y mi xer  ( shr i nk- mi xed) .   Equi p each t r uck wi t h 
t wo count er s f r om whi ch i t  wi l l  be possi bl e t o det er mi ne t he number  of  
r evol ut i ons at  mi xi ng speed and t he number  of  r evol ut i ons at  agi t at i ng 
speed.

2. 2. 2   Conveyi ng Equi pment

Submi t  dat a on t he conveyi ng equi pment  and met hods f or  t r anspor t i ng,  
handl i ng,  and deposi t i ng t he concr et e.   The conveyi ng equi pment  shal l  
conf or m t o t he f ol l owi ng r equi r ement s:

2. 2. 2. 1   Trucks

Tr uck mi xer s oper at i ng at  agi t at i ng speed or  t r uck agi t at or s used f or  
t r anspor t i ng pl ant - mi xed concr et e shal l  conf or m t o t he r equi r ement s of  
ASTM C94/ C94M.   Nonagi t at i ng equi pment  may be used f or  t r anspor t i ng 
pl ant - mi xed concr et e over  a smoot h r oad when t he haul i ng t i me i s l ess t han 
15 mi nut es.   Bodi es of  nonagi t at i ng equi pment  shal l  be smoot h,  wat er t i ght ,  
met al  cont ai ner s speci f i cal l y desi gned t o t r anspor t  concr et e,  shaped wi t h 
r ounded cor ner s t o mi ni mi ze segr egat i on,  and equi pped wi t h gat es t hat  wi l l  
per mi t  posi t i ve cont r ol  of  t he di schar ge of  t he concr et e.

2. 2. 2. 2   Chutes

When concr et e can be pl aced di r ect l y f r om a t r uck mi xer ,  agi t at or ,  or  
nonagi t at i ng equi pment ,  t he chut es at t ached t o t hi s equi pment  by t he 
manuf act ur er  may be used.   A di schar ge def l ect or  shal l  be used when 
r equi r ed by t he Cont r act i ng Of f i cer .   Separ at e chut es and ot her  s i mi l ar  
equi pment  wi l l  not  be per mi t t ed f or  conveyi ng concr et e.

2. 2. 2. 3   Concr et e Pumps

Concr et e may be conveyed by posi t i ve di spl acement  pump when appr oved.   The 
pumpi ng equi pment  shal l  be pi st on or  squeeze pr essur e.   The pi pel i ne shal l  
be r i gi d st eel  pi pe or  heavy- dut y f l exi bl e hose.   The i nsi de di amet er  of  
t he pi pe shal l  be at  l east  t hr ee t i mes t he nomi nal  maxi mum- si ze coar se 
aggr egat e i n t he concr et e mi xt ur e t o be pumped but  not  l ess t han 4 i nches.   
Al umi num pi pe shal l  not  be used.
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2. 2. 3   Vibrators

Vi br at or s of  t he pr oper  s i ze,  f r equency,  and ampl i t ude shal l  be used f or  
t he t ype of  wor k bei ng per f or med i n conf or mance wi t h t he f ol l owi ng 
requirements:

APPLICATION HEAD DI AMETER I nches FREQUENCY 
(VPM)

AMPLITUDE I nches

Thi n wal l s,  beams,  
etc.

1- 1/ 4 t o 2- 1/ 2 9, 000 t o 13, 500 0. 02  t o 0. 04

Gener al  const r uct i on 2 t o 3- 1/ 2 8, 000 t o 12, 000 0. 025 t o 0. 05

Det er mi ne t he f r equency and ampl i t ude i n accor dance wi t h COE CRD- C 521.

PART 3   EXECUTI ON

3. 1   PREPARATI ON FOR PLACI NG

3. 1. 1   Embedded I t ems

Bef or e pl acement  of  concr et e,  t ake car e t o det er mi ne t hat  al l  embedded 
i t ems ar e f i r ml y and secur el y f ast ened i n pl ace as i ndi cat ed on t he 
dr awi ngs,  or  r equi r ed.   Embedded i t ems shal l  be f r ee of  oi l  and ot her  
f or ei gn mat t er  such as l oose coat i ngs or  r ust ,  pai nt ,  and scal e.   The 
embeddi ng of  wood i n concr et e wi l l  be per mi t t ed onl y when speci f i cal l y 
aut hor i zed or  di r ect ed.   Voi ds i n s l eeves,  i nser t s,  and anchor  s l ot s shal l  
be f i l l ed t empor ar i l y  wi t h r eadi l y r emovabl e mat er i al s t o pr event  t he 
ent r y of  concr et e i nt o voi ds.

3. 1. 2   Concr et e on Ear t h Foundat i ons

Ear t h sur f aces upon whi ch concr et e i s t o be pl aced shal l  be c l ean,  damp,  
and f r ee f r om debr i s,  f r ost ,  i ce,  and st andi ng or  r unni ng wat er .   Pr i or  t o 
pl acement  of  concr et e,  t he ear t h f oundat i on shal l  have been sat i sf act or i l y  
compacted.

3. 1. 3   Concr et e on Rock Foundat i ons

Rock sur f aces upon whi ch concr et e i s t o be pl aced shal l  be c l ean,  f r ee 
f r om oi l ,  st andi ng or  r unni ng wat er ,  i ce,  mud,  dr ummy r ock,  coat i ng,  
debr i s,  and l oose,  semi det ached,  or  unsound f r agment s.   Joi nt s i n r ock 
shal l  be c l eaned t o a sat i sf act or y dept h,  as det er mi ned by t he Cont r act i ng 
Of f i cer ,  and t o f i r m r ock on t he si des.   I mmedi at el y bef or e t he concr et e 
i s pl aced,  al l  r ock sur f aces shal l  be c l eaned t hor oughl y by t he use of  
ai r - wat er  j et s or  sandbl ast i ng as descr i bed i n par agr aph CONSTRUCTI ON 
JOI NT TREATMENT.   Al l  r ock sur f aces shal l  be kept  cont i nuousl y wet  f or  at  
l east  24 hour s i mmedi at el y pr i or  t o pl aci ng concr et e t her eon.

3. 1. 4   Const r uct i on Joi nt  Tr eat ment

Submi t  t he met hod and equi pment  pr oposed f or  j oi nt  c l eanup and wast e 
di sposal ,  f or  r evi ew and appr oval .   Const r uct i on j oi nt  t r eat ment  shal l  
conf or m t o t he f ol l owi ng r equi r ement s:

3. 1. 4. 1   Joi nt  Pr epar at i on

Concr et e sur f aces t o whi ch addi t i onal  concr et e i s t o be bonded shal l  be 
pr epar ed f or  r ecei v i ng t he next  l i f t  or  adj acent  concr et e by c l eani ng wi t h 
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ei t her  ai r - wat er  cut t i ng,  sandbl ast i ng,  hi gh- pr essur e wat er  j et ,  or  ot her  
appr oved met hod.   Ai r - wat er  cut t i ng wi l l  not  be per mi t t ed on f or med 
sur f aces or  sur f aces congest ed wi t h r ei nf or ci ng st eel .   Regar dl ess of  t he 
met hod used,  t he r esul t i ng sur f aces shal l  be f r ee f r om al l  l ai t ance and 
i nf er i or  concr et e so t hat  c l ean,  wel l  bonded coar se aggr egat e i s exposed 
uni f or ml y t hr oughout  t he l i f t  sur f ace.   The edges of  t he coar se aggr egat e 
shal l  not  be under cut .   The sur f ace shal l  be washed cl ean agai n as t he 
l ast  oper at i on pr i or  t o pl aci ng t he next  l i f t .   Ther e shal l  be no st andi ng 
wat er  on t he sur f ace upon whi ch concr et e i s pl aced.

3. 1. 4. 2   Ai r - Wat er  Cut t i ng

Ai r - wat er  cut t i ng of  a const r uct i on j oi nt  shal l  be per f or med at  t he pr oper  
t i me and onl y on hor i zont al  const r uct i on j oi nt s.   The ai r  pr essur e used i n 
t he j et  shal l  be 90 t o 110 psi ,  and t he wat er  pr essur e shal l  be j ust  
suf f i c i ent  t o br i ng t he wat er  i nt o ef f ect i ve i nf l uence of  t he ai r  
pr essur e.   When appr oved by t he Cont r act i ng Of f i cer ,  a r et ar der  compl yi ng 
wi t h t he r equi r ement s of  COE CRD- C 94 may be appl i ed t o t he sur f ace of  t he 
l i f t  t o pr ol ong t he per i od of  t i me dur i ng whi ch ai r - wat er  cut t i ng i s 
ef f ect i ve.   Pr i or  t o r ecei v i ng appr oval ,  f ur ni sh sampl es of  t he mat er i al  
t o be used and demonst r at e t he met hod t o be used i n appl i cat i ons.   Af t er  
cut t i ng,  t he sur f ace shal l  be washed and r i nsed as l ong as t her e i s any 
t r ace of  c l oudi ness of  t he wash wat er .   Wher e necessar y t o r emove 
accumul at ed l ai t ance,  coat i ngs,  st ai ns,  debr i s,  and ot her  f or ei gn 
mat er i al ,  hi gh- pr essur e wat er  j et  or  sandbl ast i ng wi l l  be r equi r ed as t he 
l ast  oper at i on bef or e pl aci ng t he next  l i f t .

3. 1. 4. 3   Hi gh- Pr essur e Wat er  Jet

A st r eam of  wat er  under  a pr essur e of  not  l ess t han 3, 000 psi  may be used 
f or  c l eani ng.   I t s use shal l  be del ayed unt i l  t he concr et e i s suf f i c i ent l y 
har d so t hat  onl y t he sur f ace ski n or  mor t ar  i s r emoved and t her e i s no 
under cut t i ng of  coar se- aggr egat e par t i c l es.   I f  t he wat er  j et  i s  i ncapabl e 
of  a sat i sf act or y c l eani ng,  t he sur f ace shal l  be c l eaned by sandbl ast i ng.

3. 1. 4. 4   Wet  Sandbl ast i ng

Thi s met hod may be used when t he concr et e has r eached suf f i c i ent  st r engt h 
t o pr event  under cut t i ng of  t he coar se aggr egat e par t i c l es.   The sur f ace of  
t he concr et e shal l  t hen be washed t hor oughl y t o r emove al l  l oose mat er i al s.

3. 1. 4. 5   Wast e Di sposal

The met hod used i n di sposi ng of  wast e wat er  empl oyed i n cut t i ng,  washi ng,  
and r i nsi ng of  concr et e sur f aces shal l  be such t hat  t he wast e wat er  does 
not  st ai n,  di scol or ,  or  af f ect  exposed sur f aces of  t he st r uct ur es,  or  
damage t he envi r onment  of  t he pr oj ect  ar ea.   The met hod of  di sposal  shal l  
be subj ect  t o appr oval .

3. 2   PLACING

3. 2. 1   Pl aci ng Pr ocedur es

The sur f aces of  hor i zont al  const r uct i on j oi nt s shal l  be kept  cont i nuousl y 
wet  f or  t he f i r st  12 hour s dur i ng t he 24- hour  per i od pr i or  t o pl aci ng 
concr et e.   Sur f aces may be dampened i mmedi at el y bef or e pl acement  i f  
necessar y.   Concr et e pl acement  wi l l  not  be per mi t t ed when,  i n t he opi ni on 
of  t he Cont r act i ng Of f i cer ,  weat her  condi t i ons pr event  pr oper  pl acement  
and consol i dat i on.   Deposi t  concr et e as c l ose as possi bl e t o i t s f i nal  
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posi t i on i n t he f or ms and,  i n so deposi t i ng,  t her e shal l  be no ver t i cal  
dr op gr eat er  t han 5 f eet  except  wher e sui t abl e equi pment  i s pr ovi ded t o 
pr event  segr egat i on and wher e speci f i cal l y aut hor i zed.   Deposi t i ng of  t he 
concr et e shal l  be so r egul at ed t hat  i t  may be ef f ect i vel y consol i dat ed i n 
hor i zont al  l ayer s 2. 0 f eet  or  l ess i n t hi ckness wi t h a mi ni mum of  l at er al  
movement .   The amount  deposi t ed i n each l ocat i on shal l  be t hat  whi ch can 
be r eadi l y and t hor oughl y consol i dat ed.   Suf f i c i ent  pl aci ng capaci t y shal l  
be pr ovi ded so t hat  concr et e pl acement  can be kept  pl ast i c and f r ee of  
col d j oi nt s whi l e concr et e i s bei ng pl aced.   Concr et e shal l  be pl aced by 
met hods t hat  wi l l  pr event  segr egat i on or  l oss of  i ngr edi ent s.   Any 
concr et e t r ansf er r ed f r om one conveyi ng devi ce t o anot her  shal l  be passed 
t hr ough a hopper  t hat  i s  coni cal  i n shape.   The concr et e shal l  not  be 
dr opped ver t i cal l y mor e t han 5 f eet ,  except  wher e a pr oper l y desi gned and 
si zed el ephant  t r uck wi t h r i gi d dr op chut e bot t om sect i on i s pr ovi ded t o 
pr event  segr egat i on and wher e speci f i cal l y aut hor i zed.   I n no case wi l l  
concr et e be di schar ged t o f r ee- f al l  t hr ough r ei nf or ci ng bar s.

3. 2. 2   Pl acement  by Pump

When concr et e i s t o be pl aced by pump,  t he nomi nal  maxi mum- si ze coar se 
aggr egat e shal l  not  be r educed t o accommodat e t he pumps.   The di st ance t o 
be pumped shal l  not  exceed l i mi t s r ecommended by t he pump manuf act ur er .   
The concr et e shal l  be suppl i ed t o t he concr et e pump cont i nuousl y.   When 
pumpi ng i s compl et ed,  concr et e r emai ni ng i n t he pi pel i ne shal l  be ej ect ed 
wi t hout  cont ami nat i on of  concr et e i n pl ace.   Af t er  each oper at i on,  
equi pment  shal l  be t hor oughl y c l eaned,  and f l ushi ng wat er  shal l  be wast ed 
out si de of  t he f or ms.   Gr out  used t o l ubr i cat e t he pumpi ng equi pment  at  
t he begi nni ng of  t he pl acement  wi l l  not  be i ncor por at ed i nt o t he pl acement .

3. 2. 3   Ti me I nt er val  Bet ween Mi xi ng and Pl aci ng

Pl ace concr et e wi t hi n 30 mi nut es af t er  di schar ge i nt o nonagi t at i ng 
equi pment .   When concr et e i s t r uck- mi xed or  when a t r uck mi xer  or  agi t at or  
i s used f or  t r anspor t i ng concr et e mi xed by a concr et e pl ant  mi xer ,  t he 
concr et e shal l  be del i ver ed t o t he s i t e of  t he wor k,  and di schar ge shal l  
be compl et ed wi t hi n 1- 1/ 2 hour s af t er  i nt r oduct i on of  t he cement  t o t he 
aggr egat es.   When t he l engt h of  haul  makes i t  i mpossi bl e t o del i ver  
t r uck- mi xed concr et e wi t hi n t hese t i me l i mi t s,  bat chi ng of  cement  and a 
por t i on of  t he mi xi ng wat er  shal l  be del ayed unt i l  t he t r uck mi xer  i s at  
or  near  t he const r uct i on s i t e.

3. 2. 4   Col d Weat her  Pl aci ng

When col d- weat her  pl aci ng of  concr et e i s l i kel y t o be subj ect ed t o 
f r eezi ng t emper at ur es bef or e t he expi r at i on of  t he cur i ng per i od,  concr et e 
shal l  be pl aced i n accor dance wi t h pr ocedur es pr evi ousl y submi t t ed.   The 
ambi ent  t emper at ur e of  t he space adj acent  t o t he concr et e pl acement  and 
sur f aces t o r ecei ve concr et e shal l  be above 32 degr ees F.   When t he 
aver age of  t he hi ghest  and l owest  t emper at ur es dur i ng t he per i od f r om 
mi dni ght  t o mi dni ght  i s expect ed t o dr op bel ow 40 degr ees F f or  mor e t han 
t hr ee successi ve days,  del i ver  concr et e t o meet  t he f ol l owi ng mi ni mum 
t emper at ur es i mmedi at el y af t er  pl acement :

a.   55 degr ees F f or  sect i ons l ess t han 12 i nches.
b.   50 degr ees F f or  sect i ons 12 t o 36 i nches.
c.   45 degr ees F f or  sect i ons 36 t o 72 i nches.
c.   40 degr ees F f or  sect i ons gr eat er  t han 72 i nches.

These r equi r ement s can be t er mi nat ed when t emper at ur es above 50 degr ees F 
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occur  dur i ng mor e t han hal f  of  any 24- hour  per i od.   Pl aci ng t emper at ur e 
shal l  be measur ed i n accor dance wi t h ASTM C1064/ C1064M.   Mat er i al s 
ent er i ng t he mi xer  shal l  be f r ee f r om i ce,  snow,  or  f r ozen l umps.   Sal t ,  
chemi cal s,  or  ot her  mat er i al s shal l  not  be mi xed wi t h t he concr et e t o 
pr event  f r eezi ng.   Submi t  t he pr oposed mat er i al s,  met hods,  and pr ot ect i on 
f or  appr oval ,  i f  concr et e i s t o be pl aced under  col d- weat her  condi t i ons.

3. 2. 5   Hot  Weat her  Pl aci ng

Concr et e shal l  be pr oper l y pl aced and f i ni shed wi t h pr ocedur es pr evi ousl y 
submi t t ed.   The concr et e pl aci ng t emper at ur e shal l  not  exceed 90 degr ees F 
when measur ed i n accor dance wi t h ASTM C1064/ C1064M.   Cool i ng of  t he mi xi ng 
wat er  and aggr egat es,  or  bot h,  may be r equi r ed t o obt ai n an adequat e 
pl aci ng t emper at ur e.   A r et ar der  meet i ng t he r equi r ement s of  subpar agr aph 
" Wat er - Reduci ng or  Ret ar di ng Admi xt ur e"  ( PART 2,  above)  may be used t o 
f aci l i t at e pl aci ng and f i ni shi ng.   St eel  f or ms and r ei nf or cement  shal l  be 
cool ed pr i or  t o concr et e pl acement  when st eel  t emper at ur es ar e gr eat er  
t han 120 degr ees F.   Conveyi ng and pl aci ng equi pment  shal l  be cool ed i f  
necessar y t o mai nt ai n pr oper  concr et e- pl aci ng t emper at ur e.   Submi t  t he 
pr oposed mat er i al s and met hods f or  r evi ew and appr oval  i f  concr et e i s t o 
be pl aced under  hot - weat her  condi t i ons.

3. 2. 6   Consolidation

I mmedi at el y af t er  pl acement ,  each l ayer  of  concr et e,  i ncl udi ng f l owi ng 
concr et e,  shal l  be consol i dat ed by i nt er nal  v i br at i ng equi pment .   
Vi br at or s shal l  not  be used t o t r anspor t  concr et e wi t hi n t he f or ms.   Hand 
spadi ng may be r equi r ed,  i f  necessar y,  wi t h i nt er nal  v i br at i ng al ong 
f or med sur f aces per manent l y exposed t o v i ew.   For m or  sur f ace vi br at or s 
shal l  not  be used unl ess speci f i cal l y appr oved.   The vi br at or  shal l  be 
i nser t ed ver t i cal l y at  uni f or m spaci ng over  t he ent i r e ar ea of  pl acement .   
The di st ance bet ween i nser t i ons shal l  be appr oxi mat el y 1- 1/ 2 t i mes t he 
r adi us of  act i on of  t he v i br at or .   The vi br at or  shal l  penet r at e r api dl y t o 
t he bot t om of  t he l ayer  and at  l east  6 i nches i nt o t he pr ecedi ng 
unhar dened l ayer  i f  such exi st s.   I t  shal l  be hel d st at i onar y unt i l  t he 
concr et e i s consol i dat ed and t hen wi t hdr awn sl owl y.

3. 3   SETTI NG OF BASE PLATES AND BEARI NG PLATES

3. 3. 1   Set t i ng of  Pl at es

Af t er  bei ng pl umbed and pr oper l y posi t i oned,  col umn base pl at es,  bear i ng 
pl at es f or  beams and si mi l ar  st r uct ur al  member s,  and machi ner y and 
equi pment  base pl at es shal l  be pr ovi ded wi t h f ul l  bear i ng wi t h nonshr i nk 
gr out .   The space bet ween t he t op of  concr et e or  masonr y- bear i ng sur f ace 
and t he bot t om of  t he pl at e shal l  be appr oxi mat el y 1/ 24 of  t he wi dt h of  
t he pl at e,  but  not  l ess t han 1/ 2 i nch f or  pl at es l ess t han 12 i nches 
wi de.   Concr et e sur f aces shal l  be r ough,  c l ean,  and f r ee of  oi l ,  gr ease,  
and l ai t ance,  and t hey shal l  be damp.   Met al  sur f aces shal l  be c l ean and 
f r ee of  oi l ,  gr ease,  and r ust .

3. 3. 2   Nonshr i nk Gr out  Appl i cat i on

Nonshr i nk gr out  shal l  conf or m t o t he r equi r ement s of  par agr aph NONSHRI NK 
GROUT.   Wat er  cont ent  shal l  be t he mi ni mum t hat  wi l l  pr ovi de a f l owabl e 
mi xt ur e and f i l l  t he space t o be gr out ed wi t hout  segr egat i on,  bl eedi ng,  or  
r educt i on of  st r engt h.
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3. 3. 2. 1   Mi xi ng and Pl aci ng of  Nonshr i nk Gr out

Mi xi ng and pl aci ng shal l  be i n conf or mance wi t h t he mat er i al  
manuf act ur er ' s i nst r uct i ons and as speci f i ed.   I ngr edi ent s shal l  be 
t hor oughl y dr y- mi xed bef or e addi ng wat er .   Af t er  addi ng wat er ,  t he bat ch 
shal l  be mi xed f or  3 mi nut es.   Bat ches shal l  be of  s i ze t o al l ow 
cont i nuous pl acement  of  f r eshl y mi xed gr out .   Gr out  not  used wi t hi n 30 
mi nut es af t er  mi xi ng shal l  be di scar ded.   The space bet ween t he t op of  t he 
concr et e or  masonr y- bear i ng sur f ace and t he pl at e shal l  be f i l l ed sol i d 
wi t h t he gr out .   For ms shal l  be of  wood or  ot her  equal l y sui t abl e mat er i al  
f or  r et ai ni ng t he gr out  and shal l  be r emoved af t er  t he gr out  has set .   I f  
gr ade " A"  gr out  as speci f i ed i n ASTM C1107/ C1107M i s used,  al l  sur f aces 
shal l  be f or med t o pr ovi de r est r ai nt .   The pl aced gr out  shal l  be wor ked t o 
el i mi nat e voi ds;  however ,  over wor ki ng and br eakdown of  t he i ni t i al  set  
shal l  be avoi ded.   Gr out  shal l  not  be r et emper ed or  subj ect ed t o v i br at i on 
f r om any sour ce.   Wher e cl ear ances ar e unusual l y smal l ,  pl acement  shal l  be 
under  pr essur e wi t h a gr out  pump.   Temper at ur e of  t he gr out ,  and of  
sur f aces r ecei v i ng t he gr out ,  shal l  be mai nt ai ned at  65 t o 85 degr ees F 
unt i l  af t er  set t i ng.

3. 3. 2. 2   Tr eat ment  of  Exposed Sur f aces

Af t er  t he gr out  has set ,  t hose t ypes cont ai ni ng met al l i c  aggr egat e shal l  
have t he exposed sur f aces cut  back 1 i nch and i mmedi at el y cover ed wi t h a 
par ge coat  of  mor t ar  pr opor t i oned by mass of  one par t  por t l and cement ,  t wo 
par t s sand,  and suf f i c i ent  wat er  t o make t he mi xt ur e pl aceabl e.   The par ge 
coat  shal l  have a smoot h,  dense f i ni sh.   The exposed sur f ace of  ot her  
t ypes of  nonshr i nk gr out  shal l  have a smoot h,  dense f i ni sh.

3. 3. 2. 3   Curing

Gr out  and par ge coat s shal l  be cur ed i n conf or mance wi t h Sect i on 03 39 00 
CONCRETE CURI NG.

3. 4   TESTS AND I NSPECTI ONS

Submi t  t est  r esul t s and i nspect i on r epor t s,  dai l y and weekl y.   Test s and 
i nspect i ons shal l  conf or m t o t he f ol l owi ng r equi r ement s:

3. 4. 1   General

Per f or m t he i nspect i ons and t est s descr i bed bel ow,  and,  based upon t he 
r esul t s of  t hese i nspect i ons and t est s,  he shal l  t ake t he act i on r equi r ed 
and submi t  r epor t s as r equi r ed.   When,  i n t he opi ni on of  t he Cont r act i ng 
Of f i cer ,  t he concr et i ng oper at i on i s out  of  cont r ol ,  concr et e pl acement  
shal l  cease.   The l abor at or y per f or mi ng t he t est s shal l  be on si t e and 
shal l  conf or m wi t h ASTM C1077.   The Gover nment  wi l l  i nspect  t he 
l abor at or y,  equi pment ,  and t est  pr ocedur es pr i or  t o st ar t  of  concr et i ng 
oper at i ons and at  l east  once per  year  t her eaf t er  f or  conf or mance wi t h 
ASTM C1077.

3. 4. 2   Test i ng and I nspect i on Requi r ement s

3. 4. 2. 1   On- Si t e Bat ch Pl ant  Cont r ol

The measur ement  of  al l  const i t uent  mat er i al s i ncl udi ng cement i t i ous 
mat er i al s,  each si ze of  aggr egat e,  wat er ,  and admi xt ur es shal l  be 
cont i nuousl y cont r ol l ed.   The aggr egat e wei ght s and amount  of  added wat er  
shal l  be adj ust ed as necessar y t o compensat e f or  f r ee moi st ur e i n t he 
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aggr egat es.   The amount  of  ai r - ent r ai ni ng agent  shal l  be adj ust ed t o 
cont r ol  ai r  cont ent  wi t hi n speci f i ed l i mi t s.   A r epor t  shal l  be pr epar ed 
i ndi cat i ng t ype and sour ce of  cement  used,  t ype and sour ce of  pozzol an or  
s l ag used,  amount  and sour ce of  admi xt ur es used,  aggr egat e sour ce,  t he 
r equi r ed aggr egat e and wat er  wei ght s per  cubi c yar d,  amount  of  wat er  as 
f r ee moi st ur e i n each si ze of  aggr egat e,  and t he bat ch aggr egat e and wat er  
wei ght s per  cubi c yar d f or  each cl ass of  concr et e bat ched dur i ng pl ant  
oper at i on.   Thi s r epor t  shal l  be pr ovi ded t o t he USACE Resi dent  Of f i ce f or  
each t r uck del i ver i ng concr et e t o t he s i t e.

3. 4. 2. 2   Concr et e Mi xt ur e

a.   Ai r  Cont ent  Test i ng -  Ai r  cont ent  t est s shal l  be made when t est  
speci mens ar e f abr i cat ed.   I n addi t i on,  at  l east  t wo t est s f or  ai r  
cont ent  shal l  be made on r andoml y sel ect ed bat ches of  each separ at e 
concr et e mi xt ur e pr oduced dur i ng each 8- hour  per i od of  concr et e 
pr oduct i on.   Addi t i onal  t est s shal l  be made when excessi ve var i at i on 
i n wor kabi l i t y  i s  r epor t ed by t he pl aci ng f or eman or  Gover nment  
qual i t y assur ance r epr esent at i ve.   Test s shal l  be made i n accor dance 
with ASTM C231/ C231M.   Test  r esul t s shal l  be pl ot t ed on cont r ol  char t s 
whi ch shal l  at  al l  t i mes be r eadi l y avai l abl e t o t he Gover nment .   
Copi es of  t he cur r ent  cont r ol  char t s shal l  be kept  i n t he f i el d by t he 
Cont r act or ' s qual i t y cont r ol  r epr esent at i ves and r esul t s pl ot t ed as 
t est s ar e made.   When a s i ngl e t est  r esul t  r eaches ei t her  t he upper  or  
l ower  act i on l i mi t  a second t est  shal l  i mmedi at el y be made.   The 
r esul t s of  t he t wo t est s shal l  be aver aged and t hi s aver age used as 
t he ai r  cont ent  of  t he bat ch t o pl ot  on bot h t he cont r ol  char t  f or  ai r  
cont ent  and t he cont r ol  char t  f or  r ange,  and f or  det er mi ni ng t he need 
f or  any r emedi al  act i on.   The r esul t  of  each t est ,  or  aver age as not ed 
i n t he pr evi ous sent ence,  shal l  be pl ot t ed on a separ at e char t  f or  
each mi xt ur e on whi ch an " aver age l i ne"  i s set  at  t he mi dpoi nt  of  t he 
speci f i ed ai r  cont ent  r ange f r om par agr aph AI R CONTENT.   An upper  
war ni ng l i mi t  and a l ower  war ni ng l i mi t  l i ne shal l  be set  1. 0 
per cent age poi nt  above and bel ow t he aver age l i ne.   An upper  act i on 
l i mi t  and a l ower  act i on l i mi t  l i ne shal l  be set  1. 5 per cent age poi nt s 
above and bel ow t he aver age l i ne,  r espect i vel y.   The r ange bet ween 
each t wo consecut i ve t est s shal l  be pl ot t ed on a cont r ol  char t  f or  
r ange wher e an upper  war ni ng l i mi t  i s  set  at  2. 0 per cent age poi nt s and 
up upper  act i on l i mi t  i s  set  at  3. 0 per cent age poi nt s.   Sampl es f or  
ai r  cont ent  may be t aken at  t he mi xer ,  however ,  t he Cont r act or  i s 
r esponsi bl e f or  del i ver i ng t he concr et e t o t he pl acement  s i t e at  t he 
st i pul at ed ai r  cont ent .   I f  t he Cont r act or ' s mat er i al s or  
t r anspor t at i on met hods cause ai r  cont ent  l oss bet ween t he mi xer  and 
t he pl acement ,  cor r el at i on sampl es shal l  be t aken at  t he pl acement  
s i t e as r equi r ed by t he Cont r act i ng Of f i cer  and t he ai r  cont ent  at  t he 
mi xer  cont r ol l ed as di r ect ed.

b.   Ai r  Cont ent  Cor r ect i ve Act i on -  Whenever  poi nt s on t he cont r ol  char t  
f or  per cent  ai r  r each ei t her  war ni ng l i mi t ,  an adj ust ment  shal l  
i mmedi at el y be made i n t he amount  of  ai r - ent r ai ni ng admi xt ur e 
bat ched.   As soon as i s pr act i cal  af t er  each adj ust ment ,  anot her  t est  
shal l  be made t o ver i f y t he r esul t  of  t he adj ust ment .   Whenever  a 
poi nt  on t he cont r ol  char t  r ange r eaches t he war ni ng l i mi t ,  t he 
admi xt ur e di spenser  shal l  be r ecal i br at ed t o ensur e t hat  i t  i s  
oper at i ng accur at el y and wi t h good r epr oduci bi l i t y .   Whenever  a poi nt  
on ei t her  cont r ol  char t  r eaches an act i on l i mi t  l i ne,  t he ai r  cont ent  
shal l  be consi der ed out  of  cont r ol  and t he concr et i ng oper at i on shal l  
i mmedi at el y be hal t ed unt i l  t he ai r  cont ent  i s under  cont r ol .   
Addi t i onal  ai r  cont ent  t est s shal l  be made when concr et i ng i s 
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r est ar t ed.   Al l  t hi s shal l  be at  no ext r a cost  t o t he Gover nment .

c.   Sl ump Test i ng -  I n addi t i on t o s l ump t est s whi ch shal l  be made when 
t est  speci mens ar e f abr i cat ed,  at  l east  f our  s l ump t est s shal l  be made 
on r andoml y sel ect ed bat ches i n accor dance wi t h ASTM C143/ C143M f or  
each separ at e concr et e mi xt ur e pr oduced dur i ng each 8- hour  or  l ess 
per i od of  concr et e pr oduct i on each day.   Al so,  addi t i onal  t est s shal l  
be made when excessi ve var i at i on i n wor kabi l i t y  i s  r epor t ed by t he 
pl aci ng f or eman or  Gover nment ' s qual i t y assur ance r epr esent at i ve.   
Test  r esul t s shal l  be pl ot t ed on cont r ol  char t s whi ch shal l  at  al l  
t i mes be r eadi l y avai l abl e t o t he Gover nment .   Copi es of  t he cur r ent  
cont r ol  char t s shal l  be kept  i n t he f i el d by t he Cont r act or ' s qual i t y 
cont r ol  r epr esent at i ves and r esul t s pl ot t ed as t est s ar e made.   When a 
s i ngl e s l ump t est  r eaches or  goes beyond ei t her  t he upper  or  l ower  
act i on l i mi t ,  a second t est  shal l  i mmedi at el y be made on t he same 
bat ch of  concr et e.   The r esul t s of  t he t wo t est s shal l  be aver aged and 
t hi s aver age used as t he s l ump of  t he bat ch t o pl ot  on bot h t he 
cont r ol  char t  f or  per cent  ai r  and t he char t  f or  r ange,  and f or  
det er mi ni ng t he need f or  any r emedi al  act i on.   An upper  war ni ng l i mi t  
shal l  be set  at  1/ 2 i nch bel ow t he maxi mum al l owabl e s l ump on separ at e 
cont r ol  char t s f or  per cent  ai r  used f or  each t ype of  mi xt ur e as 
speci f i ed i n par agr aph SLUMP,  and an upper  act i on l i mi t  l i ne and l ower  
act i on l i mi t  l i ne shal l  be set  at  t he maxi mum and mi ni mum al l owabl e 
s l umps,  r espect i vel y,  as speci f i ed i n t he same par agr aph.   The r ange 
bet ween each consecut i ve s l ump t est  f or  each t ype of  mi xt ur e shal l  be 
pl ot t ed on a s i ngl e cont r ol  char t  f or  r ange on whi ch an upper  act i on 
l i mi t  i s  set  at  2 i nches.   Sampl es f or  s l ump shal l  be t aken at  t he 
mi xer ,  however ,  t he Cont r act or  i s r esponsi bl e f or  del i ver i ng t he 
concr et e t o t he pl acement  s i t e at  t he st i pul at ed sl ump.   I f  t he 
Cont r act or ' s mat er i al s or  t r anspor t at i on met hods cause sl ump l oss 
bet ween mi xer  and t he pl acement ,  cor r el at i on sampl es shal l  be t aken at  
t he pl acement  s i t e as r equi r ed by t he Cont r act i ng Of f i cer  and t he 
sl ump at  t he mi xer  cont r ol l ed as di r ect ed.

d.   Sl ump Cor r ect i ve Act i on -  Whenever  poi nt s on t he cont r ol  char t  f or  
s l ump r each t he upper  war ni ng l i mi t ,  an adj ust ment  shal l  be 
i mmedi at el y made i n t he bat ch wei ght s of  wat er  and f i ne aggr egat e.   
The adj ust ment s ar e t o be made so t hat  t he t ot al  wat er  cont ent  does 
not  exceed t hat  amount  al l owed by t he maxi mum W/ C speci f i ed,  based 
upon aggr egat es whi ch ar e i n a sat ur at ed sur f ace- dr y condi t i on.   When 
a s i ngl e s l ump r eaches t he upper  or  l ower  act i on l i mi t ,  no f ur t her  
concr et e shal l  be del i ver ed t o t he pl aci ng si t e unt i l  pr oper  
adj ust ment s have been made.   I mmedi at el y af t er  each adj ust ment ,  
anot her  t est  shal l  be made t o ver i f y t he cor r ect ness of  t he 
adj ust ment .   Whenever  t wo consecut i ve s l ump t est s,  made dur i ng a 
per i od when t her e was no adj ust ment  of  bat ch wei ght s,  pr oduce a poi nt  
on t he cont r ol  char t  f or  r ange at  or  above t he upper  act i on l i mi t ,  t he 
concr et i ng oper at i on shal l  i mmedi at el y be hal t ed and t ake appr opr i at e 
st eps t o br i ng t he s l ump under  cont r ol .   Al so,  addi t i onal  s l ump t est s 
shal l  be made as di r ect ed.   Al l  t hi s shal l  be at  no addi t i onal  cost  t o 
t he Gover nment .

e.   Temper at ur e -  The t emper at ur e of  t he concr et e shal l  be measur ed when 
compr essi ve st r engt h speci mens ar e f abr i cat ed.   Measur ement  shal l  be 
i n accor dance wi t h ASTM C1064/ C1064M.   The t emper at ur e shal l  be 
r epor t ed al ong wi t h t he compr essi ve st r engt h dat a.

f .   Compr essi ve- St r engt h Speci mens -  At  l east  one set  of  t est  speci mens 
shal l  be made each day on each di f f er ent  concr et e mi xt ur e pl aced 
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dur i ng t he day.   Addi t i onal  set s of  t est  cyl i nder s shal l  be made,  as 
di r ect ed by t he Cont r act i ng Of f i cer ,  when t he mi xt ur e pr opor t i ons ar e 
changed or  when l ow st r engt hs have been det ect ed.   A r andom sampl i ng 
pl an shal l  be devel oped and appr oved by t he Cont r act i ng Of f i cer  pr i or  
t o t he st ar t  of  const r uct i on.   The pl an shal l  assur e t hat  sampl i ng i s 
done i n a compl et el y r andom and unbi ased manner .   A set  of  t est  
speci mens f or  concr et e wi t h a 28- day speci f i ed st r engt h i n accor dance 
wi t h par agr aph DESI GN REQUI REMENTS shal l  consi st  of  f our  cyl i nder s,  
t wo t o be t est ed at  7 days and t wo at  28 days.   A set  of  t est  
speci mens f or  concr et e wi t h a 56- day st r engt h shal l  consi st  of  s i x 
cyl i nder s,  t wo t est ed at  7 days,  t wo at  28 days,  and t wo at  56 days.   
Test  speci mens shal l  be mol ded and cur ed i n accor dance wi t h 
ASTM C31/ C31M and t est ed i n accor dance wi t h ASTM C39/ C39M.   Al l  
compr essi ve- st r engt h t est s shal l  be r epor t ed i mmedi at el y t o t he 
Cont r act i ng Of f i cer .   Qual i t y cont r ol  char t s shal l  be kept  f or  
i ndi v i dual  st r engt h t est s,  movi ng aver age f or  st r engt h,  and movi ng 
aver age f or  r ange f or  each mi xt ur e.   The char t s shal l  be s i mi l ar  t o 
t hose f ound i n ACI  214R.

g.  No addi t i on of  wat er  i s per mi t t ed wi t hout  document at i on of  quant i t i es 
and shal l  be i ncl uded wi t h al l  t r uck t i cket s del i neat i ng exact  
quant i t i es of  aggr egat es.   No addi t i on of  wat er  t o concr et e mi xt ur e i s 
per mi t t ed af t er  t est  cyl i nder s have been f abr i cat ed.

3. 4. 2. 3   Not i f i cat i on Bef or e Pl aci ng

The Cont r act or  shal l  not i f y t he Gover nment ,  upon compl et i on of  f or m wor k,  
pr epar at i on of  const r uct i on j oi nt ,  and pl aci ng of  r ei nf or cement ,  a mi ni mum 
of  24 hour s pr i or  t o a schedul ed concr et e pour .   The Cont r act or  shal l  
i dent i f y t he component  compl et ed as wel l  as schedul ed t i me of  concr et e 
pour  and pl acement  l ocat i on.

3. 4. 2. 4   I nspect i on Bef or e Pl aci ng

Foundat i on or  const r uct i on j oi nt s,  f or ms,  and embedded i t ems shal l  be 
i nspect ed f or  qual i t y i n suf f i c i ent  t i me pr i or  t o each concr et e pl acement  
t o cer t i f y t o t he Cont r act i ng Of f i cer  t hat  t hey ar e r eady t o r ecei ve 
concr et e.   The r esul t s of  each i nspect i on shal l  be r epor t ed i n wr i t i ng.

3. 4. 2. 5   Placing

a.   Pl aci ng I nspect i on -  The pl aci ng f or eman shal l  super vi se al l  pl aci ng 
oper at i ons,  shal l  det er mi ne t hat  t he cor r ect  qual i t y of  concr et e or  
gr out  i s pl aced i n each l ocat i on as di r ect ed and shal l  be r esponsi bl e 
f or  measur i ng and r ecor di ng concr et e t emper at ur es and ambi ent  
t emper at ur e hour l y dur i ng pl aci ng oper at i ons,  weat her  condi t i ons,  t i me 
of  pl acement ,  yar dage pl aced,  and met hod of  pl acement .

b.   Pl aci ng Cor r ect i ve Act i on -  The pl aci ng f or eman shal l  not  per mi t  
bat chi ng and pl aci ng t o begi n unt i l  he has ver i f i ed t hat  an adequat e 
number  of  v i br at or s i n wor ki ng or der  and wi t h compet ent  oper at or s ar e 
avai l abl e.   Pl aci ng shal l  not  be cont i nued i f  any pi l e of  concr et e i s 
i nadequat el y consol i dat ed.   I f  any bat ch of  concr et e f ai l s  t o meet  t he 
t emper at ur e r equi r ement s,  i mmedi at e st eps shal l  be t aken t o i mpr ove 
t emper at ur e cont r ol s.

3. 4. 2. 6   Vibrators

a.   Vi br at or  Test i ng and Use -  The f r equency and ampl i t ude of  each 
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vi br at or  shal l  be det er mi ned i n accor dance wi t h COE CRD- C 521pr i or  t o 
i ni t i al  use and at  l east  once a mont h when concr et e i s bei ng pl aced.   
Addi t i onal  t est s shal l  be made as di r ect ed when a v i br at or  does not  
appear  t o be adequat el y consol i dat i ng t he concr et e.   The f r equency 
shal l  be det er mi ned at  t he same t i me t he vi br at or  i s oper at i ng i n 
concr et e wi t h t he t achomet er  hel d agai nst  t he upper  end of  t he 
v i br at or  head whi l e al most  submer ged and j ust  bef or e t he v i br at or  i s 
wi t hdr awn f r om t he concr et e.   The ampl i t ude shal l  be det er mi ned wi t h 
t he head vi br at i ng i n ai r .   Two measur ement s shal l  be t aken,  one near  
t he t i p and anot her  near  t he upper  end of  t he v i br at or  head and t hese 
r esul t s aver aged.   The make,  model ,  t ype,  and si ze of  t he v i br at or  and 
f r equency and ampl i t ude r esul t s shal l  be r epor t ed i n wr i t i ng.

b.   Vi br at or  Cor r ect i ve Act i on -  Any vi br at or  not  meet i ng t he r equi r ement s 
of  par agr aph VI BRATORS shal l  be i mmedi at el y r emoved f r om ser vi ce and 
r epai r ed or  r epl aced.

3. 4. 2. 7   Mi xer  Uni f or mi t y

Submi t  t he r esul t s of  t he i ni t i al  mi xer  uni f or mi t y t est s,  at  l east  5 days 
pr i or  t o t he i ni t i at i on of  pl aci ng.

a.   Tr uck Mi xer s -  Pr i or  t o t he st ar t  of  concr et e pl aci ng and at  l east  
once ever y 6 mont hs when concr et e i s bei ng pl aced,  uni f or mi t y of  
concr et e shal l  be det er mi ned i n accor dance wi t h ASTM C94/ C94M.   The 
t r uck mi xer s shal l  be sel ect ed r andoml y f or  t est i ng.   When 
sat i sf act or y per f or mance i s f ound i n one t r uck mi xer ,  t he per f or mance 
of  mi xer s of  subst ant i al l y  t he same desi gn and condi t i on of  t he bl ades 
may be r egar ded as sat i sf act or y.

3. 4. 2. 8   Mi xer  Uni f or mi t y Cor r ect i ve Act i on

When a mi xer  f ai l s  t o meet  mi xer  uni f or mi t y r equi r ement s,  ei t her  t he mi xer  
shal l  be r emoved f r om ser vi ce on t he wor k,  t he mi xi ng t i me shal l  be 
i ncr eased,  bat chi ng sequence changed,  bat ch si ze r educed,  or  adj ust ment s 
shal l  be made t o t he mi xer  unt i l  compl i ance i s achi eved.

3. 4. 3   Reports

Al l  r esul t s of  each t est s or  i nspect i ons conduct ed shal l  be document ed as 
a Cont r ol  Test  Number  ( CT)  i n RMS.   Addi t i onal l y t hese r esul t s shoul d be 
r epor t ed i nf or mal l y,  i n wr i t i ng,  as t hey ar e compl et ed on a dai l y basi s.   
A weekl y r epor t  det ai l i ng each pl acement  par t i cul ar s and compi l i ng t hese 
r esul t s f or  t he week shal l  be pr epar ed f or  t he updat i ng of  cont r ol  char t s 
cover i ng t he ent i r e per i od f r om t he st ar t  of  t he const r uct i on season 
t hr ough t he cur r ent  week.   Dur i ng per i ods of  col d- weat her  pr ot ect i on,  
r epor t s of  per t i nent  t emper at ur es shal l  be made dai l y.   Copi es of  t hese 
r epor t s shal l  be pr ovi ded t o t he cont r act i ng of f i cer  on a mont hl y basi s.   
These r equi r ement s do not  r el i eve t he Cont r act or  of  t he obl i gat i on t o 
r epor t  cer t ai n f ai l ur es i mmedi at el y as r equi r ed i n pr ecedi ng par agr aphs.   
Such r epor t s of  f ai l ur es and t he act i on t aken shal l  be conf i r med i n 
wr i t i ng i n t he r out i ne r epor t s.   The Cont r act i ng Of f i cer  has t he r i ght  t o 
exami ne al l  t est  and i nspect i on r ecor ds.

       - -  End of  Sect i on - -
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SECTI ON 03 35 00

CONCRETE FI NI SHI NG

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  117 ( 2010;  Er r at a 2011)  Speci f i cat i ons f or  
Tol er ances f or  Concr et e Const r uct i on and 
Mat er i al s and Comment ar y

ACI  305R ( 2010)  Gui de t o Hot  Weat her  Concr et i ng

ASTM I NTERNATI ONAL ( ASTM)

ASTM C1059/ C1059M ( 2013)  St andar d Speci f i cat i on f or  Lat ex 
Agent s f or  Bondi ng Fr esh t o Har dened 
Concrete

ASTM C881/ C881M ( 2015)  St andar d Speci f i cat i on f or  
Epoxy- Resi n- Base Bondi ng Syst ems f or  
Concrete

ASTM C940 ( 2016)  St andar d Test  Met hod f or  Expansi on 
and Bl eedi ng of  Fr eshl y Mi xed Gr out s f or  
Pr epl aced- Aggr egat e Concr et e i n t he 
Laboratory

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Lat ex Bondi ng Compound; G,  DO
Epoxy Resi n; G,  DO

PART 2   PRODUCTS

2. 1   LATEX BONDI NG COMPOUND

Lat ex bondi ng compound agent s f or  bondi ng f r esh t o har dened concr et e shal l  
conf or m t o ASTM C1059/ C1059M.   Submi t  sampl es as r equi r ed.
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2. 2   EPOXY RESI N

Epoxy r esi n f or  use i n r epai r s shal l  conf or m t o ASTM C881/ C881M,  Type I I I ,  
Gr ade I  or  I I .   Submi t  sampl es as r equi r ed.

PART 3   EXECUTI ON

3. 1   FI NI SHI NG FORMED SURFACES

For ms,  f or m mat er i al s,  and f or m const r uct i on ar e speci f i ed i n Sect i on 
03 11 13 STRUCTURAL CAST- I N- PLACE CONCRETE FORMI NG.   Fi ni shi ng of  f or med 
sur f aces shal l  be as speci f i ed her ei n.   Unl ess anot her  t ype of  
ar chi t ect ur al  or  speci al  f i ni sh i s speci f i ed,  sur f aces shal l  be l ef t  wi t h 
t he t ext ur e i mpar t ed by t he f or ms except  t hat  def ect i ve sur f aces shal l  be 
r epai r ed.   Mai nt ai n uni f or m col or  of  t he concr et e by use of  onl y one 
mi xt ur e wi t hout  changes i n mat er i al s or  pr opor t i ons f or  any st r uct ur e or  
por t i on of  st r uct ur e t hat  r equi r es a Cl ass B f i ni sh.   The f or m panel s used 
t o pr oduce t he f i ni sh shal l  be or der l y i n ar r angement ,  wi t h j oi nt s bet ween 
panel s pl anned i n appr oved r el at i on t o openi ngs and ot her  ar chi t ect ur al  
f eat ur es.   For ms shal l  not  be r eused i f  t her e i s any evi dence of  sur f ace 
wear  or  def ect s t hat  woul d i mpai r  t he qual i t y of  t he sur f ace.

3. 1. 1   Cl ass B Fi ni sh

Cl ass B f i ni sh i s r equi r ed wher e i ndi cat ed on t he dr awi ngs.   Remove f i ns,  
r avel i ngs,  and l oose mat er i al ,  al l  sur f ace def ect s over  1/ 2 i nch i n 
di amet er  or  mor e t han 1/ 2 i nch deep,  shal l  be r epai r ed and,  except  as 
ot her wi se i ndi cat ed or  as speci f i ed i n Sect i on 03 11 13 STRUCTURAL 
CONCRETE FORMWORK,  hol es l ef t  by r emoval  of  f or m t i es shal l  be r eamed and 
f i l l ed.   Def ect s mor e t han 1/ 2 i nch i n di amet er  shal l  be cut  back t o sound 
concr et e,  but  i n al l  cases at  l east  1 i nch deep.

3. 1. 2   Cl ass D Fi ni sh

Cl ass D f i ni sh i s r equi r ed wher e i ndi cat ed on t he dr awi ngs.   Fi ns,  
r avel i ngs,  and l oose mat er i al  shal l  be r emoved,  and,  except  as ot her wi se 
i ndi cat ed or  as speci f i ed i n Sect i on 03 11 13 STRUCTURAL CONCRETE 
FORMWORK,  hol es l ef t  by r emoval  of  f or m t i es shal l  be r eamed and f i l l ed.   
Honeycomb and ot her  def ect s mor e t han 1/ 2 i nch deep or  mor e t han 2 i nches 
i n di amet er  shal l  be r epai r ed.   Def ect s mor e t han 2 i nches i n di amet er  
shal l  be cut  back t o sound concr et e,  but  i n al l  cases at  l east  1 i nch deep.

3. 2   REPAIRS

Except  f or  maj or  def ect s,  as def i ned her ei naf t er ,  r epai r  sur f ace def ect s 
as speci f i ed her ei n wi t hi n 24 hour s af t er  f or ms ar e r emoved.   Repai r s of  
t he so- cal l ed " pl ast er - t ype"  wi l l  not  be per mi t t ed i n any l ocat i on.   
Tol er ances of  f or med sur f aces shal l  conf or m t o t he r equi r ement s of  ACI  117.   
These t ol er ances appl y t o t he f i ni shed concr et e sur f ace,  not  t o t he f or ms 
t hemsel ves;  f or ms shal l  be set  t r ue t o l i ne and gr ade.   For m t i e hol es 
r equi r i ng r epai r  and ot her  def ect s whose dept h i s at  l east  as gr eat  as 
t hei r  sur f ace di amet er  shal l  be r epai r ed as speci f i ed i n par agr aph 
Damp- Pack Mor t ar  Repai r  bel ow.   Def ect s whose sur f ace di amet er  i s gr eat er  
t han t hei r  dept h shal l  be r epai r ed as speci f i ed i n par agr aph Repai r  of  
Maj or  Def ect s bel ow.   Repai r s shal l  be f i ni shed f l ush wi t h adj acent  
sur f aces and wi t h t he same sur f ace t ext ur e.   The cement  used f or  al l  
r epai r s shal l  be a bl end of  j ob cement  wi t h whi t e cement  pr opor t i oned so 
t hat  t he f i nal  col or  af t er  cur i ng and agi ng wi l l  be t he same as t he 
adj acent  concr et e.   Concr et e wi t h excessi ve honeycomb,  or  ot her  def ect s 
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whi ch af f ect  t he st r engt h of  t he member ,  wi l l  be r ej ect ed.   Repai r s shal l  
be demonst r at ed t o be accept abl e and f r ee f r om cr acks or  l oose or  dr ummy 
ar eas at  t he compl et i on of  t he cont r act  and,  f or  Cl ass B Fi ni shes,  shal l  
be i nconspi cuous.   Repai r s not  meet i ng t hese r equi r ement s wi l l  be r ej ect ed 
and shal l  be r epl aced.

3. 2. 1   Damp- Pack Mor t ar  Repai r

For m t i e hol es r equi r i ng r epai r  and ot her  def ect s,  whose dept h i s at  l east  
as gr eat  as t hei r  sur f ace di amet er  but  not  over  4 i nches,  shal l  be 
r epai r ed by t he damp- pack mor t ar  met hod.   For m t i e hol es shal l  be r eamed 
and ot her  s i mi l ar  def ect s shal l  be cut  out  t o sound concr et e.   The voi d 
shal l  t hen be t hor oughl y c l eaned,  t hor oughl y wet t ed,  br ush- coat ed wi t h a 
t hi n coat  of  neat  cement  gr out  and f i l l ed wi t h mor t ar .   Mor t ar  shal l  be a 
st i f f  mi x of  1 par t  por t l and cement  t o 2 par t s f i ne aggr egat e passi ng t he 
No.  16 mesh si eve,  and mi ni mum amount  of  wat er .   Use onl y suf f i c i ent  wat er  
t o pr oduce a mor t ar  whi ch,  when used,  wi l l  s t i ck t oget her  on bei ng mol ded 
i nt o a bal l  by a s l i ght  pr essur e of  t he hands and wi l l  not  exude wat er  but  
wi l l  l eave t he hands damp.   Mor t ar  shal l  be mi xed and al l owed t o st and f or  
30 t o 45 mi nut es bef or e use wi t h r emi xi ng per f or med i mmedi at el y pr i or  t o 
use.   Mor t ar  shal l  be t hor oughl y t amped i n pl ace i n t hi n l ayer s usi ng a 
hammer  and har dwood bl ock.   Hol es passi ng ent i r el y t hr ough wal l s shal l  be 
compl et el y f i l l ed f r om t he i nsi de f ace by f or c i ng mor t ar  t hr ough t o t he 
out si de f ace.   Al l  hol es shal l  be packed f ul l .   Damp- pack r epai r s shal l  be 
moi st  cur ed f or  at  l east  48 hour s.

3. 2. 2   Repai r  of  Maj or  Def ect s

Maj or  def ect s wi l l  be consi der ed t o be t hose mor e t han 1/ 2 i nch deep or ,  
f or  Cl ass B f i ni sh,  mor e t han 1/ 2 i nch i n di amet er  and,  f or  Cl ass D 
f i ni sh,  mor e t han 2 i nches i n di amet er .   Al so i ncl uded ar e any def ect s of  
any k i nd whose dept h i s over  4 i nches or  whose sur f ace di amet er  i s gr eat er  
t han t hei r  dept h.   Repai r  maj or  def ect s as speci f i ed bel ow.

3. 2. 2. 1   Sur f ace Appl i cat i on of  Mor t ar  Repai r

Def ect i ve concr et e shal l  be r emoved,  and r emoval  shal l  ext end i nt o 
compl et el y sound concr et e.   Use appr oved equi pment  and pr ocedur es whi ch 
wi l l  not  cause cr acki ng or  mi cr ocr acki ng of  t he sound concr et e.   I f  
r ei nf or cement  i s encount er ed,  r emove concr et e so as t o expose t he 
r ei nf or cement  f or  at  l east  2 i nches on al l  s i des.   Al l  such def ect i ve 
ar eas gr eat er  t han 12 squar e i nches shal l  be out l i ned by saw cut s at  l east  
1 i nch deep.   Def ect i ve ar eas l ess t han 12 squar e i nches shal l  be out l i ned 
by a 1 i nch deep cut  wi t h a cor e dr i l l  i n l i eu of  sawi ng.   Al l  saw cut s 
shal l  be st r ai ght  l i nes i n a r ect angul ar  pat t er n i n l i ne wi t h t he f or mwor k 
panel s.   Af t er  concr et e r emoval ,  t he sur f ace shal l  be t hor oughl y c l eaned 
by hi gh pr essur e washi ng t o r emove al l  l oose mat er i al .   Keep sur f aces 
cont i nual l y sat ur at ed f or  t he f i r st  12 of  t he 24 hour s i mmedi at el y bef or e 
pl aci ng mor t ar  and shal l  be damp but  not  wet  at  t he t i me of  commenci ng 
mor t ar  pl acement .   The Cont r act or ,  as an opt i on,  may use ei t her  
hand- pl aced mor t ar  or  mor t ar  pl aced wi t h a mor t ar  gun.   I f  hand- pl aced 
mor t ar  i s used,  t he edges of  t he cut  shal l  be per pendi cul ar  t o t he sur f ace 
of  t he concr et e.   The pr epar ed ar ea shal l  be br ush- coat ed wi t h a t hi n coat  
of  neat  cement  gr out .   The r epai r  shal l  t hen be made usi ng a st i f f  mor t ar ,  
pr eshr unk by al l owi ng t he mi xed mor t ar  t o st and f or  30 t o 45 mi nut es and 
t hen r emi xed,  t hor oughl y t amped i nt o pl ace i n t hi n l ayer s.   I f  hand- pl aced 
mor t ar  i s used,  t est  each r epai r  ar ea f or  dr ummi ness by f i r m t appi ng wi t h 
a hammer  and i nspect i ng f or  cr acks,  bot h i n t he pr esence of  t he 
Cont r act i ng Of f i cer ,  i mmedi at el y bef or e compl et i on of  t he cont r act ,  and 
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r epl aci ng any showi ng dr ummi ness or  cr acki ng.   I f  mor t ar  pl aced wi t h a 
mor t ar  gun i s used,  t he gun shal l  be a smal l  compr essed ai r - oper at ed gun 
t o whi ch t he mor t ar  i s s l owl y hand f ed and whi ch appl i es t he mor t ar  t o t he 
sur f ace as a hi gh- pr essur e st r eam,  as appr oved.   Repai r s made usi ng 
shot cr et e equi pment  wi l l  not  be accept ed.   The mor t ar  used shal l  be t he 
same mor t ar  as speci f i ed f or  damp- pack mor t ar  r epai r .   I f  gun- pl aced 
mor t ar  i s used,  t he edges of  t he cut  shal l  be bevel ed t owar d t he cent er  at  
a s l ope of  1: 1.   Al l  sur f ace appl i ed mor t ar  r epai r s shal l  be cont i nuousl y 
moi st  cur ed f or  at  l east  7 days.   Moi st  cur i ng shal l  consi st  of  sever al  
l ayer s of  sat ur at ed bur l ap appl i ed t o t he sur f ace i mmedi at el y af t er  
pl acement  i s compl et e and cover ed wi t h pol yet hyl ene sheet i ng,  al l  hel d 
c l osel y i n pl ace by a sheet  of  pl ywood or  s i mi l ar  mat er i al  r i gi dl y br aced 
agai nst  i t .   Keep bur l ap cont i nual l y wet .

3. 2. 2. 2   Repai r  of  Deep and Lar ge Def ect s

Deep and l ar ge def ect s wi l l  be t hose t hat  ar e mor e t han 6 i nches deep and 
al so have an aver age di amet er  at  t he sur f ace mor e t han 18 i nches or  t hat  
ar e ot her wi se so i dent i f i ed by t he Pr oj ect  Of f i ce.   Such def ect s shal l  be 
r epai r ed as speci f i ed her ei n or  di r ect ed,  except  t hat  def ect s whi ch af f ect  
t he st r engt h of  t he st r uct ur e shal l  not  be r epai r ed and t hat  por t i on of  
t he st r uct ur e shal l  be compl et el y r emoved and r epl aced.   Repai r  deep and 
l ar ge def ect s by pr ocedur es appr oved i n advance i ncl udi ng f or mi ng and 
pl aci ng speci al  concr et e usi ng appl i ed pr essur e dur i ng har deni ng.   
Pr epar at i on of  t he r epai r  ar ea shal l  be as speci f i ed f or  sur f ace 
appl i cat i on of  mor t ar .   I n addi t i on,  t he t op edge ( sur f ace)  of  t he r epai r  
ar ea shal l  be s l oped at  appr oxi mat el y 20 degr ees f r om t he hor i zont al ,  
upwar d t owar d t he si de f r om whi ch concr et e wi l l  be pl aced.   The speci al  
concr et e shal l  be a concr et e mi xt ur e wi t h l ow wat er  cont ent  and l ow sl ump,  
and shal l  be al l owed t o age 30 t o 60 mi nut es bef or e use.   Concr et e 
cont ai ni ng a speci f i ed expandi ng admi xt ur e may be used i n l i eu of  t he 
above mi xt ur e;  desi gn t he past e por t i on of  such concr et e mi xt ur e t o have 
an expansi on bet ween 2. 0 and 4. 0 per cent  when t est ed i n accor dance wi t h 
ASTM C940.   Pr ovi de a f ul l  wi dt h " chi mney"  at  t he t op of  t he f or m on t he 
pl aci ng si de t o ensur e f i l l i ng t o t he t op of  t he openi ng.   Use a pr essur e 
cap on t he concr et e i n t he chi mney wi t h s i mul t aneous t i ght eni ng and 
r evi br at i ng t he f or m dur i ng har deni ng t o ensur e a t i ght  f i t  f or  t he 
r epai r .   Remove t he f or m af t er  24 hour s and i mmedi at el y t he chi mney shal l  
be car ef ul l y chi pped away t o avoi d br eaki ng concr et e out  of  t he r epai r ;  
t he sur f ace of  t he r epai r  concr et e shal l  be dr essed as r equi r ed.

3. 2. 3   Resi nous and Lat ex Mat er i al  Repai r

I n l i eu of  t he por t l and cement  bondi ng coat s speci f i ed above,  an epoxy 
r esi n or  a l at ex bondi ng agent  may be used.

3. 3   FORMED SURFACE REPAI R

Af t er  r emoval  of  f or ms,  al l  r i dges,  l i ps,  and bul ges on sur f aces 
per manent l y exposed shal l  be r emoved.   Al l  r epai r s shal l  be compl et ed 
wi t hi n 48 hour s af t er  f or m r emoval .

3. 3. 1   Cl ass B Fi ni shes

Sur f aces l i s t ed i n Sect i on 03 11 13  STRUCTURAL CAST- I N- PLACE CONCRETE 
FORMI NG and as shown t o have cl ass B f i ni sh shal l  have sur f ace def ect s 
r epai r ed as f ol l ows:   def ect i ve ar eas,  voi ds,  and honeycombs smal l er  t han 
16 squar e i nches i n ar ea and l ess t han 1/ 2 i nch deep and bug hol es 
exceeding  1/ 2 i nch i n di amet er  shal l  be chi pped and f i l l ed wi t h dr y- packed 
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mor t ar .   Hol es l ef t  by r emoval  of  t i e r ods shal l  be r eamed and f i l l ed wi t h 
dr y- packed mor t ar  as speci f i ed i n par agr aph MATERI AL AND PROCEDURE FOR 
REPAI RS bel ow.   Def ect i ve and unsound concr et e ar eas l ar ger  t han descr i bed 
shal l  be def i ned by 1/ 2 i nch deep dovet ai l ed saw cut s i n a r ect angul ar  
pat t er n wi t h l i nes par al l el  t o t he f or mwor k,  t he def ect i ve concr et e 
r emoved by chi ppi ng,  and t he voi d r epai r ed wi t h r epl acement  concr et e.   The 
pr epar ed ar ea shal l  be br ush- coat ed wi t h an epoxy r esi n meet i ng t he 
r equi r ement s of  par agr aph EPOXY RESI N i n PART 2,  a l at ex bondi ng agent  
meet i ng t he r equi r ement s of  par agr aph LATEX BONDI NG COMPOUND i n PART 2,  or  
a neat  cement  gr out  af t er  dampeni ng t he ar ea wi t h wat er .   The voi d shal l  
be f i l l ed wi t h r epl acement  concr et e i n accor dance wi t h par agr aph MATERI AL 
AND PROCEDURE FOR REPAI RS bel ow.

3. 3. 2   Cl ass D Fi ni sh

Sur f aces l i s t ed i n Sect i on 03 11 13 STRUCTURAL CONCRETE FORMWORK and as 
shown t o have cl ass D f i ni sh shal l  have sur f ace def ect s r epai r ed as 
f ol l ows:  def ect i ve ar eas,  voi ds,  and honeycombs gr eat er  t han 48 squar e 
inches  i n ar ea or  mor e t han 2 i nches deep shal l  be def i ned by 1/ 2 i nch 
deep dovet ai l ed saw cut s i n a r ect angul ar  pat t er n,  t he def ect i ve concr et e 
r emoved by chi ppi ng and t he voi d r epai r ed wi t h r epl acement  concr et e.   The 
pr epar ed ar ea shal l  be br ush- coat ed wi t h an epoxy r esi n meet i ng t he 
r equi r ement s of  par agr aph EPOXY RESI N i n PART 2,  a l at ex bondi ng agent  
meet i ng t he r equi r ement s of  par agr aph LATEX BONDI NG COMPOUND i n PART 2,  or  
a neat  cement  gr out  af t er  dampeni ng t he ar ea wi t h wat er .   The voi d shal l  
be f i l l ed wi t h r epl acement  concr et e as speci f i ed bel ow.

3. 3. 3   Mat er i al  and Pr ocedur e f or  Repai r s

The cement  used i n t he dr y- packed mor t ar  or  r epl acement  concr et e shal l  be 
a bl end of  t he cement  used f or  pr oduct i on of  pr oj ect  concr et e and whi t e 
por t l and cement  pr oper l y pr opor t i oned so t hat  t he f i nal  col or  of  t he 
mor t ar  or  concr et e wi l l  mat ch adj acent  concr et e.   Tr i al  bat ches shal l  be 
used t o det er mi ne t he pr opor t i ons r equi r ed t o mat ch col or s.   Dr y- packed 
mor t ar  shal l  consi st  of  one par t  cement  t o t wo and one- hal f  par t s f i ne 
aggr egat e.   The f i ne aggr egat e shal l  be t hat  used f or  pr oduct i on of  
pr oj ect  concr et e.   The mor t ar  shal l  be r emi xed over  a per i od of  at  l east  
30 mi nut es wi t hout  addi t i on of  wat er  unt i l  i t  obt ai ns t he st i f f est  
consi st ency t hat  wi l l  per mi t  pl aci ng.   Mor t ar  shal l  be t hor oughl y 
compact ed i nt o t he pr epar ed voi d by t ampi ng,  r oddi ng,  r ammi ng,  et c.  and 
st r uck of f  t o mat ch adj acent  concr et e.   Repl acement  concr et e shal l  be 
pr oduced usi ng pr oj ect  mat er i al s and shal l  be pr opor t i oned by t he 
Cont r act i ng Of f i cer .   I t  shal l  be t hor oughl y compact ed i nt o t he pr epar ed 
voi d by i nt er nal  v i br at i on,  t ampi ng,  r oddi ng,  r ammi ng,  et c.  and shal l  be 
st r uck of f  and f i ni shed t o mat ch adj acent  concr et e.   For ms shal l  be used 
t o conf i ne t he concr et e.   I f  an expandi ng agent  i s used i n t he r epai r  
concr et e,  t he r epai r  shal l  be t hor oughl y conf i ned on al l  s i des i ncl udi ng 
t he t op sur f ace.   Met al  t ool s shal l  not  be used t o f i ni sh per manent l y 
exposed sur f aces.   The r epai r ed ar eas shal l  be cur ed f or  7 days.   The 
t emper at ur e of  t he i n s i t u concr et e,  adj acent  ai r ,  and r epl acement  mor t ar  
or  concr et e shal l  be above 40 degr ees F dur i ng pl acement ,  f i ni shi ng,  and 
cur i ng.   Ot her  met hods and mat er i al s f or  r epai r  may be used onl y when 
appr oved i n wr i t i ng by t he Cont r act i ng Of f i cer .   Repai r s of  t he so cal l ed 
" pl ast er - t ype"  wi l l  not  be per mi t t ed.

3. 4   FI NI SHI NG UNFORMED SURFACES

The f i ni sh of  al l  unf or med sur f aces shal l  meet  t he r equi r ement s of  
par agr aph Tol er ances i n Sect i on 03 31 01 CAST- I N- PLACE STRUCTURAL CONCRETE 
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FOR CI VI L WORKS,  when t est ed as speci f i ed her ei n.

3. 4. 1   General

The ambi ent  t emper at ur e of  spaces adj acent  t o unf or med sur f aces bei ng 
f i ni shed and of  t he base on whi ch concr et e wi l l  be pl aced shal l  be not  
l ess t han 40 degr ees F.   I n hot  weat her  al l  r equi r ement s of  Sect i on 
03 31 01 CAST- I N- PLACE CONCRETE FOR CI VI L WORKS par agr aph Hot  Weat her  
Pl aci ng shal l  be met .   I n hot  weat her  when t he r at e of  evapor at i on of  
sur f ace moi st ur e,  as det er mi ned by use of  Fi gur e 2. 1. 5 of  ACI  305R,  may 
r easonabl y be expect ed t o exceed 0. 2 pounds per  squar e f oot  per  hour ,  make 
pr ovi s i ons f or  wi ndbr eaks,  shadi ng,  f og spr ayi ng,  or  wet  cover i ng wi t h a 
l i ght - col or ed mat er i al  i n advance of  pl acement ,  and such pr ot ect i ve 
measur es shal l  be t aken as qui ckl y as f i ni shi ng oper at i ons wi l l  al l ow.   
Unf or med sur f aces t hat  ar e not  t o be cover ed by addi t i onal  concr et e or  
backf i l l  shal l  have a f l oat  f i ni sh,  wi t h addi t i onal  f i ni shi ng as speci f i ed 
bel ow,  and shal l  be t r ue t o t he el evat i on shown on t he dr awi ngs.   Sur f aces 
t o r ecei ve addi t i onal  concr et e or  backf i l l  shal l  be br ought  t o t he 
el evat i on shown on t he dr awi ngs,  pr oper l y consol i dat ed,  and l ef t  t r ue and 
r egul ar .   Unl ess ot her wi se shown on t he dr awi ngs,  ext er i or  sur f aces shal l  
be s l oped f or  dr ai nage.   Wher e dr ai ns ar e pr ovi ded,  i nt er i or  f l oor s shal l  
be evenl y s l oped t o t he dr ai ns.   Joi nt s shal l  be car ef ul l y made wi t h a 
j oi nt i ng or  edgi ng t ool .   The f i ni shed sur f aces shal l  be pr ot ect ed f r om 
st ai ns or  abr asi ons.   Gr at e t amper s or  " j i t t er bugs"  shal l  not  be used f or  
any sur f aces.   The dust i ng of  sur f aces wi t h dr y cement  or  ot her  mat er i al s 
or  t he addi t i on of  any wat er  dur i ng f i ni shi ng shal l  not  be per mi t t ed.   I f  
bl eedwat er  i s pr esent  pr i or  t o f i ni shi ng,  t he excess wat er  shal l  be 
car ef ul l y dr agged of f  or  r emoved by absor pt i on wi t h por ous mat er i al s such 
as bur l ap.   Dur i ng f i ni shi ng oper at i ons,  ext r eme car e shal l  be t aken t o 
pr event  over  f i ni shi ng or  wor ki ng wat er  i nt o t he sur f ace;  t hi s can cause 
" cr azi ng"  ( sur f ace shr i nkage cr acks whi ch appear  af t er  har deni ng)  of  t he 
sur f ace.   Any sl abs wi t h sur f aces whi ch exhi bi t  s i gni f i cant  cr azi ng shal l  
be r emoved and r epl aced.   Dur i ng f i ni shi ng oper at i ons,  sur f aces shal l  be 
checked wi t h a 10 f oot  st r ai ght edge,  appl i ed i n bot h di r ect i ons at  r egul ar  
i nt er val s whi l e t he concr et e i s st i l l  pl ast i c,  t o det ect  hi gh or  l ow ar eas.

3. 4. 2   Rough Sl ab Fi ni sh

As a f i r st  f i ni shi ng oper at i on f or  unf or med sur f aces and as f i nal  f i ni sh 
f or  s l abs t o r ecei ve mor t ar  set t i ng beds,  t he sur f ace shal l  r ecei ve a 
r ough sl ab f i ni sh pr epar ed as f ol l ows.   The concr et e shal l  be uni f or ml y 
pl aced acr oss t he sl ab ar ea,  consol i dat ed as pr evi ousl y speci f i ed,  and 
t hen scr eeded wi t h st r ai ght edge st r i keof f s i mmedi at el y af t er  consol i dat i on 
t o br i ng t he sur f ace t o t he r equi r ed f i ni sh l evel  wi t h no coar se aggr egat e 
v i s i bl e.   Si de f or ms and scr eed r ai l s shal l  be pr ovi ded,  r i gi dl y 
suppor t ed,  and set  t o exact  l i ne and gr ade.   Al l owabl e t ol er ances f or  
f i ni shed sur f aces appl y onl y t o t he har dened concr et e,  not  t o f or ms or  
scr eed r ai l s.   For ms and scr eed r ai l s shal l  be set  t r ue t o l i ne and 
gr ade.   " Wet  scr eeds"  shal l  not  be used.

3. 4. 3   Fl oat ed Fi ni sh

Sl abs t o r ecei ve mor e t han a r ough sl ab f i ni sh shal l  next  be gi ven a wood 
f l oat  f i ni sh.   The scr eedi ng shal l  be f ol l owed i mmedi at el y by dar byi ng or  
bul l  f l oat i ng bef or e bl eedi ng wat er  i s pr esent ,  t o br i ng t he sur f ace t o a 
t r ue,  even pl ane.   No wat er ,  cement ,  or  mor t ar  shal l  be added t o t he 
sur f ace dur i ng t he f i ni shi ng oper at i on.   Then,  af t er  t he concr et e has 
st i f f ened so t hat  i t  wi l l  wi t hst and a man' s wei ght  wi t hout  i mpr i nt  of  mor e 
than  1/ 4 i nch and t he wat er  sheen has di sappear ed,  i t  shal l  be f l oat ed t o 
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a t r ue and even pl ane f r ee of  r i dges.   Per f or m f l oat i ng by use of  sui t abl e 
hand f l oat s or  power  dr i ven equi pment .   Use suf f i c i ent  pr essur e on t he 
f l oat s t o br i ng a f i l m of  moi st ur e t o t he sur f ace.   Hand f l oat s shal l  be 
made of  wood,  magnesi um,  or  al umi num.   Li ght wei ght  concr et e or  concr et e 
t hat  exhi bi t s st i cki ness shal l  be f l oat ed wi t h a magnesi um f l oat .   Car e 
shal l  be t aken t o pr event  over - f i ni shi ng or  i ncor por at i ng wat er  i nt o t he 
surface.

3. 4. 4   Tr owel ed Fi ni sh

The headwal l  bay f l oor s,  cul ver t  f l oor s,  and pr ecast  concr et e bui l di ng 
shal l  be gi ven a t r owel  f i ni sh.   Af t er  f l oat i ng i s compl et e and af t er  t he 
sur f ace moi st ur e has di sappear ed,  unf or med sur f aces shal l  be 
st eel - t r owel ed t o a smoot h,  even,  dense f i ni sh,  f r ee f r om bl emi shes 
i ncl udi ng t r owel  mar ks.   I n l i eu of  hand f i ni shi ng,  an appr oved power  
f i ni shi ng machi ne may be used i n accor dance wi t h t he di r ect i ons of  t he 
machi ne manuf act ur er .   Addi t i onal  t r owel i ngs shal l  be per f or med,  ei t her  by 
hand or  machi ne unt i l  t he sur f ace has been t r owel ed 3 t i mes,  wi t h wai t i ng 
per i od bet ween each.   Car e shal l  be t aken t o pr event  bl i st er i ng and i f  
such occur s,  t r owel i ng shal l  i mmedi at el y be st opped and oper at i ons and 
sur f aces cor r ect ed.   A f i nal  har d st eel  t r owel i ng shal l  be done by hand,  
wi t h t he t r owel  t i pped,  and usi ng har d pr essur e,  when t he sur f ace i s at  a 
poi nt  t hat  t he t r owel  wi l l  pr oduce a r i ngi ng sound.   The f i ni shed sur f ace 
shal l  be t hor oughl y consol i dat ed and shal l  be essent i al l y  f r ee of  t r owel  
mar ks and be uni f or m i n t ext ur e and appear ance.   The concr et e mi xt ur e used 
f or  t r owel ed f i ni shed ar eas shal l  be adj ust ed,  i f  necessar y,  i n or der  t o 
pr ovi de suf f i c i ent  f i nes ( cement i t i ous mat er i al  and f i ne sand)  t o f i ni sh 
properly.

3. 4. 5   Non- Sl i p Fi ni sh

Const r uct  non- sl i p f l oor s i n accor dance wi t h t he f ol l owi ng subpar agr aphs.

3. 4. 5. 1   Broomed

The oper at i ng pl at f or m and t he ser vi ce pl at f or m shal l  be gi ven a br oomed 
f i ni sh.   Af t er  f l oat i ng,  t he sur f ace shal l  be l i ght l y st eel  t r owel ed,  and 
t hen car ef ul l y scor ed by pul l i ng a coar se f i ber  push- t ype br oom acr oss t he 
sur f ace.   Br oomi ng shal l  be t r ansver se t o t r af f i c  or  at  r i ght  angl es t o 
t he s l ope of  t he s l ab.   Af t er  t he end of  t he cur i ng per i od,  t he sur f ace 
shal l  be v i gor ousl y br oomed wi t h a coar se f i ber  br oom t o r emove al l  l oose 
or  semi - det ached par t i c l es.

        - -  End of  Sect i on - -
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SECTI ON 03 39 00

CONCRETE CURI NG

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO M 182 ( 2005;  R 2017)  St andar d Speci f i cat i on f or  
Bur l ap Cl ot h Made f r om Jut e or  Kenaf  and 
Cot t on Mat s

ASTM I NTERNATI ONAL ( ASTM)

ASTM C171 ( 2016)  St andar d Speci f i cat i on f or  Sheet  
Mat er i al s f or  Cur i ng Concr et e

ASTM C309 ( 2011)  St andar d Speci f i cat i on f or  Li qui d 
Membr ane- For mi ng Compounds f or  Cur i ng 
Concrete

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 400 ( 1963)  Requi r ement s f or  Wat er  f or  Use i n 
Mi xi ng or  Cur i ng Concr et e

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 06 Test  Repor t s

Test i ng and I nspect i on f or  CQC; G|RO

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Mat er i al s shal l  be st or ed i n such a manner  as t o avoi d cont ami nat i on and 
det er i or at i on.   Mat er i al s shal l  be capabl e of  bei ng accur at el y i dent i f i ed 
af t er  bundl es or  cont ai ner s ar e opened.
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PART 2   PRODUCTS

2. 1   CURI NG MATERI ALS

2. 1. 1   Impervious-Sheet

I mper vi ous- sheet  mat er i al s shal l  conf or m t o ASTM C171,  t ype opt i onal ,  
except ,  t hat  pol yet hyl ene sheet  shal l  not  be used.

2. 1. 2   Membr ane- For mi ng Compound

Membr ane- For mi ng cur i ng compound shal l  conf or m t o ASTM C309,  Type 1- D or  
2,  except  t hat  onl y a st yr ene acr yl at e or  chl or i nat ed r ubber  compound 
meet i ng Cl ass B r equi r ement s shal l  be used f or  sur f aces t hat  ar e t o be 
pai nt ed or  ar e t o r ecei ve bi t umi nous r oof i ng,  or  wat er pr oof i ng,  or  f l oor s 
t hat  ar e t o r ecei ve adhesi ve appl i cat i ons of  r esi l i ent  f l oor i ng.   The 
cur i ng compound sel ect ed shal l  be compat i bl e wi t h any subsequent  pai nt ,  
r oof i ng,  wat er pr oof i ng,  or  f l oor i ng speci f i ed.   Nonpi gment ed compound 
shal l  cont ai n a f ugi t i ve dye,  and shal l  have t he r ef l ect i ve r equi r ement s 
in ASTM C309 wai ved.

2. 1. 3   Bur l ap and Cot t on Mat

Bur l ap and cot t on mat  used f or  cur i ng shal l  conf or m t o AASHTO M 182.

2. 2   WATER

Wat er  f or  cur i ng shal l  be f r esh,  c l ean,  pot abl e,  and f r ee of  i nj ur i ous 
amount s of  oi l ,  aci d,  sal t ,  or  al kal i ,  except  t hat  non- pot abl e wat er  may 
be used i f  i t  meet s t he r equi r ement s of  COE CRD- C 400.

PART 3   EXECUTI ON

3. 1   CURI NG AND PROTECTI ON

3. 1. 1   General

Concr et e shal l  be cur ed by an appr oved met hod f or  t he per i od of  t i me gi ven 
below:

Type I  por t l and cement 7 days

Type I S or  Type I P cement 7 days

Type I I  por t l and cement 14 days

Por t l and cement  bl ended wi t h 25 per cent  or  l ess f l y- ash or  GGBF 
slag

14 days

Por t l and cement  bl ended wi t h mor e t han 25 per cent  GGBF sl ag 21 days

I mmedi at el y af t er  pl acement ,  pr ot ect  concr et e f r om pr emat ur e dr yi ng,  
ext r emes i n t emper at ur es,  r api d t emper at ur e change and mechani cal  i nj ur y 
f or  t he dur at i on of  t he cur i ng per i od.   Concr et e shal l  be pr ot ect ed f r om 
t he damagi ng ef f ect s of  r ai n f or  12 hour s and f r om f l owi ng wat er  f or  14 
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days.   No f i r e or  excessi ve heat  i ncl udi ng wel di ng shal l  be per mi t t ed near  
or  i n di r ect  cont act  wi t h concr et e or  concr et e embedment s at  any t i me.   
Mai nt ai n ai r  and f or ms i n cont act  wi t h concr et e at  a t emper at ur e above 50 
degr ees F f or  t he f i r st  3 days and at  a t emper at ur e above 32 degr ees F f or  
t he r emai nder  of  t he speci f i ed cur i ng per i od.   Exhaust  f umes f r om 
combust i on heat i ng uni t s shal l  be vent ed t o t he out si de of  t he encl osur e,  
and heat er s and duct s shal l  be pl aced and di r ect ed so as not  t o cause 
ar eas of  over heat i ng and dr yi ng of  concr et e sur f aces or  t o cr eat e f i r e 
hazar ds.   Mat er i al s and equi pment  needed f or  adequat e cur i ng and 
pr ot ect i on shal l  be avai l abl e and at  t he s i t e pr i or  t o pl aci ng concr et e.   
No f i r e or  excessi ve heat ,  i ncl udi ng wel di ng,  shal l  be per mi t t ed near  or  
i n di r ect  cont act  wi t h t he concr et e at  any t i me.   Except  as ot her wi se 
per mi t t ed by par agr aph Membr ane For mi ng Cur i ng Compounds i n PART 2,  moi st  
cur i ng shal l  be pr ovi ded f or  any ar eas t o r ecei ve f l oor  har dener ,  any 
pai nt  or  ot her  appl i ed coat i ng,  or  t o whi ch ot her  concr et e i s t o be 
bonded.   Except  f or  pl ast i c coat ed bur l ap,  i mper vi ous sheet i ng al one shal l  
not  be used f or  cur i ng.

3. 1. 2   Moi st  Cur i ng

Mai nt ai n concr et e,  t o be moi st - cur ed,  cont i nuousl y wet  f or  t he ent i r e 
cur i ng per i od,  commenci ng i mmedi at el y af t er  f i ni shi ng.   I f  wat er  or  cur i ng 
mat er i al s used st ai n or  di scol or  concr et e sur f aces whi ch ar e t o be 
per manent l y exposed,  t he concr et e sur f aces shal l  be c l eaned as appr oved.   
When wooden f or ms ar e l ef t  i n pl ace dur i ng cur i ng,  t hey shal l  be kept  wet  
at  al l  t i mes.   I f  st eel  f or ms ar e used i n hot  weat her ,  nonsuppor t i ng 
ver t i cal  f or ms shal l  be car ef ul l y br oken l oose f r om t he concr et e,  soon 
af t er  t he concr et e har dens,  and cur i ng wat er  cont i nuousl y appl i ed i nt o t he 
voi d so as t o cont i nuousl y sat ur at e t he ent i r e concr et e sur f ace.   I f  t he 
f or ms ar e r emoved bef or e t he end of  t he cur i ng per i od,  cur i ng shal l  be 
car r i ed out  as on unf or med sur f aces,  usi ng sui t abl e mat er i al s.   Hor i zont al  
sur f aces shal l  be cur ed by pondi ng,  by cont i nuous spr i nkl i ng,  by 
cont i nuousl y sat ur at ed bur l ap or  cot t on mat s,  or  by cont i nuousl y sat ur at ed 
pl ast i c coat ed bur l ap.   Bur l ap and mat s shal l  be c l ean and f r ee f r om any 
cont ami nat i on and shal l  be compl et el y sat ur at ed bef or e bei ng pl aced on t he 
concr et e.   Pr ovi de an appr oved wor k syst em t o ensur e t hat  moi st  cur i ng i s 
cont i nuous 24 hour s per  day.   Hor i zont al  const r uct i on j oi nt s may be 
al l owed t o dr y f or  12 hour s i mmedi at el y pr i or  t o t he pl aci ng of  t he 
f ol l owi ng l i f t .

3. 1. 3   Membr ane For mi ng Cur i ng Compounds

3. 1. 3. 1   Appl i cat i on Rest r i ct i ons

Concr et e may be cur ed wi t h an appr oved membr ane- f or mi ng cur i ng compound i n 
l i eu of  moi st  cur i ng except  t hat  membr ane cur i ng wi l l  not  be per mi t t ed on 
any sur f ace t o whi ch a gr out - c l eaned f i ni sh i s t o be appl i ed or  ot her  
concr et e i s t o be bonded,  on any sur f ace cont ai ni ng pr ot r udi ng st eel  
r ei nf or cement ,  on an abr asi ve aggr egat e f i ni sh.   However ,  a st yr ene 
acr yl at e or  chl or i nat ed r ubber  compound meet i ng ASTM C309,  Cl ass B 
r equi r ement s,  may be used f or  sur f aces whi ch ar e t o be pai nt ed or  ar e t o 
r ecei ve bi t umi nous r oof i ng or  wat er pr oof i ng,  or  f l oor s t hat  ar e t o r ecei ve 
adhesi ve appl i cat i ons of  r esi l i ent  f l oor i ng.   The cur i ng compound sel ect ed 
shal l  be compat i bl e wi t h any subsequent  pai nt ,  r oof i ng,  wat er pr oof i ng or  
f l oor i ng speci f i ed.   Membr ane cur i ng compound shal l  not  be used on 
sur f aces t hat  ar e mai nt ai ned at  cur i ng t emper at ur es wi t h f r ee st eam.
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3. 1. 3. 2   Pi gment ed Cur i ng Compound

A pi gment ed cur i ng compound meet i ng t he r equi r ement s of  t he above 
par agr aph may be used on sur f aces t hat  wi l l  not  be exposed t o v i ew when 
t he pr oj ect  i s  compl et ed.

3. 1. 3. 3   Nonpi gment ed Cur i ng Compound

A nonpi gment ed cur i ng compound cont ai ni ng a f ugi t i ve dye may be used on 
sur f aces t hat  wi l l  be exposed t o v i ew when t he pr oj ect  i s  compl et ed.   
Concr et e cur ed wi t h nonpi gment ed cur i ng compound must  be shaded f r om t he 
sun f or  t he f i r st  3 days when t he ambi ent  t emper at ur e i s 90 degr ees F or  
higher.

3. 1. 3. 4   Application

Appl y t he cur i ng compound t o f or med sur f aces i mmedi at el y af t er  t he f or ms 
ar e r emoved and pr i or  t o any pat chi ng or  ot her  sur f ace t r eat ment  except  
t he c l eani ng of  l oose sand,  mor t ar ,  and debr i s f r om t he sur f ace.   The 
sur f aces shal l  be t hor oughl y moi st ened wi t h wat er ,  and t he cur i ng compound 
appl i ed as soon as f r ee wat er  di sappear s.   The cur i ng compound shal l  be 
appl i ed t o unf or med sur f aces as soon as f r ee wat er  has di sappear ed and 
bl eedi ng has st opped.   The cur i ng compound shal l  be appl i ed i n a t wo- coat  
cont i nuous oper at i on by appr oved mot or i zed power - spr ayi ng equi pment  
oper at i ng at  a mi ni mum pr essur e of  75 psi ,  at  a uni f or m cover age of  not  
mor e t han 400 squar e f eet  per  gal l on f or  each coat ,  and t he second coat  
shal l  be appl i ed per pendi cul ar  t o t he f i r st  coat .   Concr et e sur f aces t hat  
have been subj ect ed t o r ai nf al l  wi t hi n 3 hour s af t er  cur i ng compound has 
been appl i ed shal l  be r espr ayed by t he met hod and at  t he cover age 
speci f i ed.   Al l  concr et e sur f aces on whi ch t he cur i ng compound has been 
appl i ed shal l  be adequat el y pr ot ect ed f or  t he dur at i on of  t he ent i r e 
cur i ng per i od f r om pedest r i an and vehi cul ar  t r af f i c  and f r om any ot her  
cause t hat  wi l l  di sr upt  t he cont i nui t y of  t he cur i ng membr ane.

3. 1. 4   I mper vi ous Sheet i ng ( Evapor at i ve Ret ar dant )

Use i mper vi ous- sheet  cur i ng onl y on hor i zont al  or  near l y hor i zont al  
sur f aces.   Sur f aces shal l  be t hor oughl y wet t ed and be compl et el y cover ed 
wi t h t he sheet i ng.   Sheet i ng shal l  be at  l east  18 i nches wi der  t han t he 
concr et e sur f ace t o be cover ed.   Cover i ng shal l  be l ai d wi t h l i ght - col or ed 
si de up.   Cover i ng shal l  be l apped not  l ess t han 12 i nches and secur el y 
wei ght ed down or  shal l  be l apped not  l ess t han 4 i nches and t aped t o f or m 
a cont i nuous cover  wi t h compl et el y c l osed j oi nt s.   The sheet  shal l  be 
wei ght ed t o pr event  di spl acement  so t hat  i t  r emai ns i n cont act  wi t h t he 
concr et e dur i ng t he speci f i ed l engt h of  cur i ng.   Cover i ngs shal l  be f ol ded 
down over  exposed edges of  s l abs and secur ed by appr oved means.   Sheet s 
shal l  be i mmedi at el y r epai r ed or  r epl aced i f  t ear s or  hol es appear  dur i ng 
t he cur i ng per i od.

3. 1. 5   Pondi ng or  I mmer si on

Concr et e shal l  be cont i nual l y i mmer sed t hr oughout  t he cur i ng per i od.   
Wat er  shal l  not  be mor e t han 20 degr ees F l ess t han t he t emper at ur e of  t he 
concrete.

3. 1. 6   Col d Weat her  Cur i ng and Pr ot ect i on

When t he dai l y ambi ent  l ow t emper at ur e i s l ess t han 32 degr ees F mai nt ai n 
t he t emper at ur e of  t he concr et e above 40 degr ees F f or  t he f i r st  seven 

SECTI ON 03 39 00  Page 5
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

days af t er  pl aci ng.   Dur i ng t he per i od of  pr ot ect i on r emoval ,  cont r ol  t he 
ai r  t emper at ur e adj acent  t o t he concr et e sur f aces so t hat  concr et e near  
t he sur f ace wi l l  not  be subj ect ed t o a t emper at ur e di f f er ent i al  of  mor e 
than  25 degr ees F.

3. 2   TESTI NG AND I NSPECTI ON FOR CQC

Per f or m t he i nspect i on and t est s descr i bed bel ow f or  t he t i me per i ods 
speci f i ed i n par agr aph CURI NG AND PROTECTI ON above and,  based upon t he 
r esul t s of  t hese i nspect i ons and t est s,  t ake t he act i on r equi r ed.   Submi t  
cer t i f i ed copi es of  l abor at or y t est  r epor t s,  i ncl udi ng cur i ng compound 
pr oposed f or  use on t hi s pr oj ect .   

3. 2. 1   Cur i ng I nspect i on

a.   Moi st  Cur i ng I nspect i ons.   At  l east  once each shi f t ,  and not  l ess t han 
t wi ce per  day on bot h wor k and non- wor k days,  an i nspect i on shal l  be 
made of  al l  ar eas subj ect  t o moi st  cur i ng.   The sur f ace moi st ur e 
condi t i on shal l  be not ed and r ecor ded.

b.   Moi st  Cur i ng Cor r ect i ve Act i on.   When a dai l y i nspect i on r epor t  l i s t s 
an ar ea of  i nadequat e cur i ng,  i mmedi at e cor r ect i ve act i on shal l  be 
t aken,  and t he r equi r ed cur i ng per i od f or  t hose ar eas shal l  be 
ext ended by 1 day.

c.   Membr ane Cur i ng I nspect i on.   No cur i ng compound shal l  be appl i ed unt i l  
t he Cont r act or  has ver i f i ed t hat  t he compound i s pr oper l y mi xed and 
r eady f or  spr ayi ng.   At  t he end of  each oper at i on,  est i mat e t he 
quant i t y of  compound used by measur ement  of  t he cont ai ner  and t he ar ea 
of  concr et e sur f ace cover ed,  comput e t he r at e of  cover age i n squar e 
feet/gallon ,  and not e whet her  or  not  cover age i s uni f or m.

d.   Membr ane Cur i ng Cor r ect i ve Act i on.   When t he cover age r at e of  t he 
cur i ng compound i s l ess t han t hat  speci f i ed or  when t he cover age i s 
not  uni f or m,  t he ent i r e sur f ace shal l  be spr ayed agai n.

e.   Sheet  Cur i ng I nspect i on.   At  l east  once each shi f t  and once per  day on 
non- wor k days,  an i nspect i on shal l  be made of  al l  ar eas bei ng cur ed 
usi ng i mper vi ous sheet s.   The condi t i on of  t he cover i ng and t he 
t i ght ness of  t he l aps and t apes shal l  be not ed and r ecor ded.

f .   Sheet  Cur i ng Cor r ect i ve Act i on.   When a dai l y i nspect i on r epor t  l i s t s 
any t ear s,  hol es,  or  l aps or  j oi nt s t hat  ar e not  compl et el y c l osed,  
t he t ear s and hol es shal l  pr ompt l y be r epai r ed or  t he sheet s r epl aced,  
t he j oi nt s c l osed,  and t he r equi r ed cur i ng per i od f or  t hose ar eas 
shal l  be ext ended by 1 day.

        - -  End of  Sect i on - -
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      2. 2. 1. 3   St r uct ur al  Al umi num Fabr i cat i on
    2. 2. 2   Wel di ng
      2. 2. 2. 1   Wel di ng of  St r uct ur al  St eel
      2. 2. 2. 2   Wel di ng of  St eel  Cast i ngs
      2. 2. 2. 3   Wel di ng of  St eel  St uds
      2. 2. 2. 4   Wel di ng of  St ai nl ess St eel
      2. 2. 2. 5   Wel di ng of  St ai nl ess St eel  St uds
    2. 2. 3   Bol t ed Connect i ons
      2. 2. 3. 1   Bol t ed St r uct ur al  St eel  Connect i ons
      2. 2. 3. 2   Bol t ed Al umi num Connect i ons
    2. 2. 4   Cast i ngs
    2. 2. 5   Machi ne Wor k
      2. 2. 5. 1   Fi ni shed Sur f aces
      2. 2. 5. 2   Unf i ni shed Sur f aces
      2. 2. 5. 3   Pi n Hol es
      2. 2. 5. 4   Gear s
      2. 2. 5. 5   Shaf t i ng
    2. 2. 6   Mi scel l aneous Pr ovi s i ons
      2. 2. 6. 1   Cl eani ng of  Cor r osi on- Resi st i ng St eel
      2. 2. 6. 2   Lubr i cat i on
    2. 2. 7   Shop Assembl y
  2. 3   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS
    2. 3. 1   Nondest r uct i ve Test i ng Conduct ed by t he Gover nment
    2. 3. 2   Test s of  Machi ner y and St r uct ur al  Uni t s
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    2. 3. 3   I nspect i on of  St r uct ur al  St eel  Wel di ng
      2. 3. 3. 1   Vi sual  Exami nat i on
      2. 3. 3. 2   Nondest r uct i ve Exami nat i on
      2. 3. 3. 3   Test  Coupons
    2. 3. 4   St r uct ur al  St eel  Wel di ng Repai r s
    2. 3. 5   I nspect i on and Test i ng of  St eel  St ud Wel di ng

PART 3   EXECUTI ON

  3. 1   I NSTALLATI ON
    3. 1. 1   Al i gnment  and Set t i ng
    3. 1. 2   Bl ocki ng and Wedges
    3. 1. 3   Fi el d Fi t t i ng f or  Exi st i ng Bul kheads
  3. 2   TESTS
    3. 2. 1   Wor kmanshi p
    3. 2. 2   Pr oduct i on Wel di ng
  3. 3   PROTECTI ON OF FI NI SHED WORK
    3. 3. 1   Machi ned Sur f aces
    3. 3. 2   Lubr i cat i on Af t er  Assembl y
    3. 3. 3   Al umi num

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 05 50 14  Page 2
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

SECTI ON 05 50 14

STRUCTURAL METAL FABRI CATI ONS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ALUMI NUM ASSOCI ATI ON ( AA)

AA ADM ( 2015)  Al umi num Desi gn Manual

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGMA)

ANSI / AGMA 2005 ( 2003D;  R 2008)  Desi gn Manual  f or  Bevel  
Gears

ANSI / AGMA 6001 ( 2008E;  R 2014)  Desi gn and Sel ect i on of  
Component s f or  Encl osed Gear  Dr i ves

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 ( 2016)  ASNT St andar d f or  Qual i f i cat i on and 
Cer t i f i cat i on of  Nondest r uct i ve Test i ng 
Per sonnel  ( ANSI / ASNT CP- 105- 2006)

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS B2. 1/ B2. 1M ( 2014;  Er r at a 2015)  Speci f i cat i on f or  
Wel di ng Pr ocedur e and Per f or mance 
Qualification

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

AWS D1. 2/ D1. 2M ( 2014)  St r uct ur al  Wel di ng Code -  Al umi num

AWS D1. 6/ D1. 6M ( 2007)  St r uct ur al  Wel di ng Code -  St ai nl ess 
Steel

ASME I NTERNATI ONAL ( ASME)

ASME B4. 1 ( 1967;  R 2009)  Pr ef er r ed Li mi t s and Fi t s 
f or  Cyl i ndr i cal  Par t s

ASME B46. 1 ( 2009)  Sur f ace Text ur e,  Sur f ace Roughness,  
Wavi ness and Lay

ASTM I NTERNATI ONAL ( ASTM)

ASTM A325 ( 2014)  St andar d Speci f i cat i on f or  
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St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  830 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

ASTM A380 ( 2006)  St andar d Pr act i ce f or  Cl eani ng,  
Descal i ng,  and Passi vat i on of  St ai nl ess 
St eel  Par t s,  Equi pment ,  and Syst ems

ASTM A490 ( 2014a)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  Al l oy St eel ,  Heat  
Tr eat ed,  150 ksi  Mi ni mum Tensi l e St r engt h

ASTM A490M ( 2014a)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h St eel  Bol t s,  Cl asses 10. 9 
and 10. 9. 3,  f or  St r uct ur al  St eel  Joi nt s 
(Metric)

ASTM D962 ( 1981;  R 2014)  Al umi num Powder  and Past e 
Pi gment s f or  Pai nt s

ASTM E165 ( 2009)  St andar d Test  Met hod f or  Li qui d 
Penet r ant  Exami nat i on

ASTM E709 ( 2015)  St andar d Gui de f or  Magnet i c 
Par t i c l e Exami nat i on

ASTM F436 ( 2011)  Har dened St eel  Washer s

ASTM F436M ( 2011)  Har dened St eel  Washer s ( Met r i c)

RESEARCH COUNCI L ON STRUCTURAL CONNECTI ONS ( RCSC)

RCSC S348 ( 2014;  Er r at a 2015)  RCSC Speci f i cat i on f or  
St r uct ur al  Joi nt s Usi ng Hi gh- st r engt h Bol t s

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Qual i t y Cont r ol  Pl an; G,  DO
Det ai l  Dr awi ngs; G,  DO
Cont r ol  Di mensi ons; G,  DO

SD- 03 Pr oduct  Dat a

Wel di ng of  St r uct ur al  St eel ; G,  DO
Wel di ng of  St ai nl ess St eel ; G,  DO
Wel di ng of  Al umi num; G,  DO
St r uct ur al  St eel  Wel di ng Repai r s; G,  DO
Mat er i al s Or der s
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Mat er i al s Li st
Shi ppi ng Bi l l
Tubul ar  Wel di ng Schedul e; G,  DO

SD- 06 Test  Repor t s

Test s,  I nspect i ons,  and Ver i f i cat i ons
Fabr i cat i on Qual i t y Cont r ol  Repor t s

SD- 07 Cer t i f i cat es

Qual i f i cat i on Of  St r uct ur al  St eel  Fabr i cat or ; G,  DO
Qual i f i cat i on of  Wel der s and Wel di ng Oper at or s; G,  DO
Appl i cat i on Qual i f i cat i on f or  St eel  St uds; G,  DO
Appl i cat i on Qual i f i cat i on f or  St ai nl ess St eel  St uds; G,  DO
Wel di ng of  Al umi num; G,  DO
I nspect or  Qual i f i cat i ons; G,  DO
NDT Equi pment  Cal i br at i on Recor ds; G,  DO

SD- 08 Manuf act ur er ' s I nst r uct i ons

Wel di ng Pr ocedur e Speci f i cat i ons ( WPS) ; G,  DO
NDT Wr i t t en Pr act i ce; G,  DO

1. 3   QUALI TY ASSURANCE

1. 3. 1   Qual i f i cat i on of  Wel der s and Wel di ng Oper at or s

Submi t  wel der ,  wel di ng oper at or  and t ack wel der  qual i f i cat i on 
cer t i f i cat i ons f or  each wel der ,  wel di ng oper at or  or  t ack wel der  t o t he 
Cont r act i ng Of f i cer  f or  appr oval  bef or e f abr i cat i on begi ns.   Wel der  and 
wel di ng oper at or  qual i f i cat i on t est  r ecor ds shal l  be submi t t ed on f or ms 
equi val ent  t o t he sampl e f or ms i n AWS D1. 1/ D1. 1M.   Wel der s,  wel di ng 
oper at or s,  and t ack wel der s shal l  be l i mi t ed t o wel di ng pr ocedur es f or  
whi ch t hey ar e cer t i f i ed.   Al l  wel der s shal l  be qual i f i ed accor di ng t o 
AWS D1. 1/ D1. 1M f or  st r uct ur al  wel di ng AWS D1. 2/ D1. 2M f or  st r uct ur al  
al umi num wel di ng and AWS D1. 6/ D1. 6M f or  st ai nl ess st eel  wel di ng.   Al l  
qual i f i cat i ons shal l  be cur r ent  pr i or  t o commencement  of  any wor k.   Submi t  
a cont i nui t y l og f or  each wel der  showi ng t hat  he/ she i s cur r ent  i n t he 
pr ocess and pr ocedur es bei ng pr oposed f or  t hi s wor k.   The cer t i f i cat i on 
shal l  st at e t he t ype of  wel di ng and posi t i ons f or  whi ch t he wel der ,  
wel di ng oper at or  or  t ack wel der  i s qual i f i ed,  t he code and pr ocedur e under  
whi ch t he i ndi v i dual  i s  qual i f i ed,  t he dat e qual i f i ed,  and t he name of  t he 
f i r m and per son cer t i f y i ng t he qual i f i cat i on t est s.   The cer t i f i cat i on 
shal l  be kept  cur r ent  f or  t he dur at i on of  t he cont r act .   Requi r e t he 
wel der  and wel di ng oper at or s t o r epeat  t he qual i f y i ng t est s when,  i n t he 
opi ni on of  t he Cont r act i ng Of f i cer ,  t he wor k i ndi cat es a r easonabl e doubt  
as t o pr of i c i ency.   I n such cases,  t he wel der  i s r equi r ed t o r epeat  t he 
qual i f i cat i on pr ocess i n i t s ent i r et y.   The wel der ' s qual i f i cat i on wi l l  be 
r eest abl i shed upon successf ul  compl et i on of  t he t est .   The wel der  wi l l  be 
di squal i f i ed unt i l  successf ul l y passi ng a r et est .   The Cont r act i ng Of f i cer  
or  ACO i s r equi r ed t o be pr esent  dur i ng r equal i f i cat i on.   Al l  expenses i n 
connect i on wi t h qual i f i cat i on and r equal i f i cat i on wi l l  be bor ne by t he 
Contractor.

1. 3. 2   Det ai l  Dr awi ngs

Submi t  det ai l  dr awi ngs f or  met al wor k and machi ne wor k,  pr i or  t o 
f abr i cat i on,  i ncl ude wi t hi n t he det ai l  dr awi ngs cat al og cut s,  t empl at es,  
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f abr i cat i on and assembl y det ai l s and t ype,  gr ade and cl ass of  mat er i al  as 
appr opr i at e.   El ement s of  f abr i cat ed i t ems i nadver t ent l y omi t t ed on 
cont r act  dr awi ngs shal l  be det ai l ed by t he f abr i cat or  and i ndi cat ed on t he 
det ai l  dr awi ngs.

1. 3. 3   Pr ef abr i cat i on Conf er ence

Schedul e a pr ef abr i cat i on conf er ence as soon as possi bl e af t er  Not i ce t o 
Pr oceed and pr i or  t o any f abr i cat i on.   The pr ef abr i cat i on conf er ence shal l  
i ncl ude,  at  a mi ni mum,  t he Cont r act or  ( pr i me) ,  f abr i cat or ,  t he 
f abr i cat or ' s pr i mar y QC r epr esent at i ve,  t he Cont r act i ng Of f i cer  or  ACO,  
t he Gover nment  Qual i t y Assur ance Repr esent at i ve,  and t he Engi neer  of  
Recor d f or  t he st r uct ur e( s)  bei ng f abr i cat ed.   The pr ef abr i cat i on 
conf er ence shal l  occur  ei t her  at  t he f abr i cat i on f aci l i t y  or  a s i mi l ar  
l ocat i on as deemed appr opr i at e.   The f or mat  of  t he pr ef abr i cat i on 
conf er ence shal l  i ncl ude a r evi ew of  t he t hese speci f i cat i ons,  di scussi on 
of  t he f abr i cat or ' s QCP,  i dent i f i cat i on of  r ol es and r esponsi bi l i t i es 
i ncl udi ng r ol es and r esponsi bi l i t i es of  f abr i cat i on subcont r act or s.   The 
Cont r act or  shal l  pr epar e f or  t hi s meet i ng  by r evi ewi ng pl ans and 
speci f i cat i ons and code concer ns pr i or  t o t hi s meet i ng and be pr epar ed t o 
di scuss any i ssues r egar di ng t he f abr i cat i on i ncl udi ng Wel di ng Pr ocedur e 
Speci f i cat i ons ( WPS)  qual i f i cat i on r equi r ement s and r equi r ed wi t nessi ng of  
t est i ng.   Compl i cat ed connect i ons t hat  may r equi r e pr ot ot ypi ng f or  bot h 
wel di ng and i nspect i on shal l  be i dent i f i ed and di scussed.   I n addi t i on,  
hol d poi nt s/ wi t ness poi nt s shal l  be est abl i shed dur i ng t he pr ef abr i cat i on 
conf er ence.   Cont r act or  i s r equi r ed t o not i f y t he Cont r act i ng Of f i cer  f or  
any f abr i cat i on t hat s need t o be i nspect ed by t he Gover nment  wi t h at  l east  
14 days i n advance.   

1. 3. 4   QA Rest r i ct i on

AWS B2. 1/ B2. 1M shal l  not  be per mi t t ed wi t hout  Cont r act i ng Of f i cer  appr oval .

1. 4   QUALI TY CONTROL

1. 4. 1   I nspect or  Qual i f i cat i ons

  a.   Qual i t y cont r ol  per sonnel  can be assi gned t o mor e t han one t ask,  
pr ovi ded t hey ar e qual i f i ed and abl e t o f ul l y  per f or m t he dut i es of  
each posi t i on.   I ndi v i dual ( s)  r esponsi bl e f or  qual i t y 
assur ance/ qual i t y cont r ol  may not  ser ve as or  r epor t  t o pr oduct i on 
management.

  b.   Al l  wel di ng i nspect or s ar e r equi r ed t o be cur r ent l y cer t i f i ed by 
t he Amer i can Wel di ng Soci et y ( AWS)  as a Cer t i f i ed Wel di ng I nspect or  
( CWI )  or  Seni or  Cer t i f i ed Wel di ng I nspect or  ( SCWI ) .   Non- cer t i f i ed 
i nspect or s and Cer t i f i ed Associ at e Wel di ng I nspect or s ( CAWI )  ar e not  
qual i f i ed t o be used f or  i nspect i on under  t hese speci f i cat i ons.   
Desi gnat e an i ndi v i dual  i nspect or  as t he " l ead"  i nspect or  t o be t he 
pr i mar y poi nt  of  cont act  f or  qual i t y cont r ol  of  wel di ng and 
f abr i cat i on.   Submi t  copi es of  cer t i f i cat i on document at i on as pr ovi ded 
by AWS.

  c.   Qual i f y Non- Dest r uct i ve Test i ng t echni c i ans i n accor dance wi t h 
ANSI / ASNT CP- 189 t o l evel  I I  or  I I I  f or  each appl i cabl e met hod.   I n 
t he event  t hat  a l evel  I I I  be r equi r ed t o per f or m NDT,  a l evel  I I  
pr act i cal  exami nat i on ( conduct ed wi t hi n t he l ast  t wo year s)  wi l l  be 
r equi r ed i n addi t i on t o t he l evel  I I I  qual i f i cat i ons.   Level  I  
t echni c i ans wi l l  be per mi t t ed t o conduct  t est i ng under  t he di r ect  
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super vi s i on of  an appr oved l evel  I I  or  I I I .   Submi t  l evel  I I  
qual i f i cat i on/ cer t i f i cat i on document at i on i n a f or mat  s i mi l ar  t o 
Appendi x C:   Sampl e Cer t i f i cat i on For m ANSI / ASNT CP- 189.   Submi t  
qual i f y i ng l evel  I I I  cer t i f i cat i on as pr ovi ded by ASNT.  Al t er nat i vel y 
Per sonnel  qual i f i ed t o a mi ni mum l evel  I I  under  t he ASNT ACCP pr ogr am,  
NAS 410,  I SO 9712 or  CI NDE may be accept ed.

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   Mat er i al s Or der s

Fur ni sh s i x copi es of  pur chase or der s,  mi l l  or der s,  shop or der s and wor k 
or der s f or  al l  mat er i al s or der s pr i or  t o t he  use of  t he mat er i al s i n t he 
wor k.   Wher e mi l l  t est s ar e r equi r ed,  pur chase or der s i ncl ude t he t est  
s i t e addr ess and t he name of  t he t est i ng agency.

2. 1. 2   Mat er i al s Li st

Submi t  a l i s t  of  t he mat er i al s t o be used i n t he f abr i cat i on of  each i t em 
at  t he t i me of  submi t t al  of  det ai l  dr awi ngs.

2. 1. 3   Shi ppi ng Bi l l

Submi t  a shi ppi ng bi l l  or  memor andum of  each shi pment  of  f i ni shed pi eces 
or  member s t o t he pr oj ect  s i t e gi v i ng t he desi gnat i on mar k and wei ght  of  
each i t em,  t he number  of  i t ems,  t he t ot al  wei ght ,  and t he car  i ni t i al  and 
number  i f  shi pped by r ai l  i n car l oad l ot s.   Pr ompt l y mai l  dupl i cat e copi es 
of  shi ppi ng bi l l s  t o t he Cont r act i ng Of f i cer '  Repr esent at i ve.

2. 2   FABRICATION

2. 2. 1   St r uct ur al  Fabr i cat i on

Mat er i al  shal l  be st r ai ght  bef or e bei ng l ai d of f  or  wor ked.   Per f or m 
st r ai ght eni ng,  i f  necessar y,  by met hods t hat  wi l l  not  i mpai r  t he met al .   
Shar p k i nks or  bends wi l l  be cause f or  r ej ect i on of  t he mat er i al .   
Mat er i al  wi t h wel ds wi l l  not  be accept ed except  wher e wel di ng i s 
def i ni t el y speci f i ed,  i ndi cat ed or  ot her wi se appr oved.   Make bends usi ng 
appr oved di es,  pr ess br akes or  bendi ng r ol l s.   Wher e heat i ng i s r equi r ed,  
t ake pr ecaut i ons t o avoi d over heat i ng t he met al  and al l ow i t  t o cool  i n a 
manner  t hat  wi l l  not  i mpai r  t he or i gi nal  pr oper t i es of  t he met al .   
Pr oposed f l ame cut t i ng of  mat er i al ,  ot her  t han st r uct ur al  st eel ,  wi l l  be 
subj ect  t o appr oval  and shal l  be i ndi cat ed on det ai l  dr awi ngs.   Shear i ng 
shal l  be accur at e and al l  por t i ons of  t he wor k neat l y f i ni shed.   Cor ner s 
shal l  be squar e and t r ue unl ess ot her wi se shown.   Re- ent r ant  cut s shal l  be 
f i l l et ed t o a mi ni mum r adi us of  3/ 4 i nch unl ess ot her wi se appr oved.   
Pr ovi de f i ni shed member s f r ee of  t wi st s,  bends and open j oi nt s.   Bol t s,  
nut s and scr ews shal l  be t i ght .

2. 2. 1. 1   Di mensi onal  Tol er ances f or  St r uct ur al  Wor k

Measur e di mensi ons usi ng an appr oved cal i br at ed st eel  t ape of  
appr oxi mat el y t he same t emper at ur e as t he mat er i al  bei ng measur ed.   The 
over al l  di mensi ons of  an assembl ed st r uct ur al  uni t  shal l  be wi t hi n t he 
t ol er ances i ndi cat ed on t he dr awi ngs or  as speci f i ed i n t he par t i cul ar  
sect i on of  t hese speci f i cat i ons f or  t he i t em of  wor k.   Wher e t ol er ances 
ar e not  speci f i ed i n ot her  sect i ons of  t hese speci f i cat i ons or  shown,  an 
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al l owabl e var i at i on of  1/ 32 i nch i s per mi ssi bl e i n t he over al l  l engt h of  
component  member s wi t h bot h ends mi l l ed;  component  member s wi t hout  mi l l ed 
ends shal l  not  devi at e f r om t he di mensi ons shown by mor e t han 1/ 16 i nch 
f or  member s 30 f eet  or  l ess i n l engt h,  and by mor e t han 1/ 8 i nch f or  
member s over  30 f eet  i n l engt h.

2. 2. 1. 2   St r uct ur al  St eel  Fabr i cat i on

St r uct ur al  st eel  may be cut  by mechani cal l y gui ded or  hand- gui ded t or ches,  
pr ovi ded an accur at e pr of i l e wi t h a sur f ace t hat  i s smoot h and f r ee f r om 
cr acks and not ches i s obt ai ned.   Pr epar e sur f aces and edges i n accor dance 
with AWS D1. 1/ D1. 1M.   Wher e st r uct ur al  st eel  i s  not  t o be wel ded,  chi ppi ng 
or  gr i ndi ng wi l l  not  be r equi r ed except  as necessar y t o r emove sl ag and 
shar p edges of  mechani cal l y gui ded or  hand- gui ded cut s not  exposed t o 
v i ew.   Chi p,  gr i nd or  machi ne t o sound met al  hand- gui ded cut s whi ch ar e t o 
be exposed or  v i s i bl e.

2. 2. 1. 3   St r uct ur al  Al umi num Fabr i cat i on

Lay out  and cut  al umi num i n accor dance wi t h t he AA ADM,  Sect i on 6.

2. 2. 2   Welding

2. 2. 2. 1   Wel di ng of  St r uct ur al  St eel

a.   Pr epar e and qual i f y each WPS i n accor dance wi t h t he appl i cabl e 
pr ovi s i ons of  AWS D1. 1/ D1. 1M.   I n case of  conf l i c t  bet ween t hi s 
speci f i cat i on and AWS D1. 1/ D1. 1M,  t hi s speci f i cat i on gover ns.   A WPS 
i s al ways r equi r ed,  even i f  t he pr ocedur e i s consi der ed pr equal i f i ed 
i n accor dance wi t h AWS D1. 1/ D1. 1M.   Qual i f y al l  WPS by t est i ng i n t he 
appl i cabl e pr ocess and posi t i on t o be ut i l i zed.   Qual i f y al l  
combi nat i ons of  r equi r ed base met al  by t est i ng.   Cl ear l y i dent i f y each 
pr ocedur e as bei ng ei t her  pr equal i f i ed or  qual i f i ed by t est s.   
I ndi v i dual l y i dent i f y WPS.   I ncl ude i n t he WPS as a mi ni mum t he 
f ol l owi ng:   I ndi cat e whet her  WPS i s pr equal i f i ed or  qual i f i ed by 
t est i ng,  WPS I D number ,  r evi s i on number ,  dat e,  name of  company whi ch 
cr eat ed t he WPS,  suppor t i ng PQR number ,  j oi nt  desi gn i nf or mat i on ( t o 
i ncl ude di mensi onal  t ol er ances) ,  base met al  i nf or mat i on,  shi el di ng 
i nf or mat i on,  pr eheat  i nf or mat i on,  t ype of  oper at i on,  posi t i on,  
el ect r i cal  char act er i st i cs,  t echni que,  PWHT and j oi nt  sket ch i ncl udi ng 
al l  code r equi r ed essent i al  var i abl es.   I ncl ude f i l l er  met al  dat a 
sheet s wi t h WPS and PQR.   Submi t  al l  WPS wi t h at t ached PQR and 
suppor t i ng t est  document at i on on f or ms si mi l ar  or  equi val ent  t o t he 
sampl e f or ms i n AWS D1. 1/ D1. 1M.

b.   Wel di ng Pr ocess -  Per f or m wel di ng of  st r uct ur al  st eel  by an 
el ect r i c ar c wel di ng pr ocess usi ng a met hod whi ch excl udes t he 
at mospher e f r om t he mol t en met al  and conf or ms t o t he appl i cabl e 
pr ovi s i ons of  AWS D1. 1/ D1. 1M.   Mi ni mi ze r esi dual  st r esses,  di st or t i on 
and shr i nkage f r om wel di ng.

c.   Wel di ng Techni que

( 1)   Fi l l er  Met al  -  The el ect r ode,  el ect r ode- f l ux combi nat i on and 
gr ade of  wel d met al  shal l  conf or m t o t he appr opr i at e AWS 
speci f i cat i on f or  t he base met al  and wel di ng pr ocess bei ng used or  
be as shown wher e a speci f i c  choi ce of  AWS speci f i cat i on 
al l owabl es i s r equi r ed.   I ncl ude t he AWS desi gnat i on of  t he 
el ect r odes t o be used i n t he schedul e of  wel di ng pr ocedur es.   Use 
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onl y l ow hydr ogen el ect r odes f or  manual  shi el ded met al - ar c wel di ng 
r egar dl ess of  t he t hi ckness of  t he st eel .   Use a cont r ol l ed 
t emper at ur e st or age oven at  t he j ob s i t e as pr escr i bed by 
AWS D1. 1/ D1. 1M,  Subsect i on 3. 5 t o mai nt ai n l ow moi st ur e of  l ow 
hydr ogen el ect r odes.

( 2)   Pr eheat  and I nt er pass Temper at ur e -  Per f or m pr eheat i ng as 
r equi r ed by AWS D1. 1/ D1. 1M,  Subsect i on 3. 5 or  as ot her wi se 
specified.

( 3)   St r ess- Rel i ef  Heat  Tr eat ment  -  Wher e st r ess r el i ef  heat  
t r eat ment  i s speci f i ed or  shown,  per f or m i n accor dance wi t h t he 
r equi r ement s of  AWS D1. 1/ D1. 1M,  Subsect i on 5. 8 unl ess ot her wi se 
aut hor i zed or  di r ect ed.

d.   Wor kmanshi p -  Per f or m wel di ng wor kmanshi p i n accor dance wi t h 
AWS D1. 1/ D1. 1M,  Sect i on 3 and ot her  appl i cabl e r equi r ement s of  t hese 
specifications.

( 1)   Pr epar at i on of  Base Met al  -  Pr i or  t o wel di ng i nspect  sur f aces 
t o be wel ded t o ensur e compl i ance wi t h AWS D1. 1/ D1. 1M,  Subsect i on 
3.2.

( 2)   Tempor ar y Wel ds -  Make t empor ar y wel ds,  r equi r ed f or  
f abr i cat i on and er ect i on,  under  t he cont r ol l ed condi t i ons 
pr escr i bed f or  per manent  wor k.   Make t empor ar y wel ds usi ng 
l ow- hydr ogen wel di ng el ect r odes and by wel der s qual i f i ed f or  
per manent  wor k as speci f i ed i n t hese speci f i cat i ons.   Conduct  
pr eheat i ng f or  t empor ar y wel ds as r equi r ed by AWS D1. 1/ D1. 1M f or  
per manent  wel ds.   I n maki ng t empor ar y wel ds,  ar cs shal l  not  be 
st r uck i n ot her  t han wel d l ocat i ons.   Remove each t empor ar y wel d 
and gr i nd f l ush wi t h adj acent  sur f aces af t er  ser vi ng i t s pur pose.

( 3)   Tack Wel ds -  Subj ect  t ack wel ds t hat  ar e t o be i ncor por at ed 
i nt o t he per manent  wor k t o t he same qual i t y r equi r ement s as t he 
per manent  wel ds;  c l ean and t hor oughl y f use t hem wi t h per manent  
wel ds.   Mul t i pl e- pass t ack wel ds shal l  have cascaded ends.   Remove 
def ect i ve t ack wel ds bef or e per manent  wel di ng.

( 4)   Sur f aces on whi ch wel d met al  i s  t o be deposi t ed shal l  be 
smoot h,  uni f or m,  and f r ee f r om f i ns,  t ear s,  cr acks,  and ot her  
di scont i nui t i es whi ch woul d adver sel y af f ect  t he qual i t y or  
st r engt h of  t he wel d.   Sur f aces t o be wel ded and sur f aces adj acent  
t o a wel d shal l  al so be f r ee f r om l oose or  t hi ck scal e,  s l ag,  
r ust ,  moi st ur e,  gr ease and ot her  f or ei gn mat er i al  t hat  woul d 
pr event  pr oper  wel di ng or  pr oduce obj ect i onabl e f umes.

( 5)   Al l  t empor ar y wel ds and/ or  t ack wel ds not  i ncor por at ed i nt o 
t he f i nal  wel d shal l  be r emoved.

2. 2. 2. 2   Wel di ng of  St eel  Cast i ngs

Remove unsound mat er i al  f r om t he sur f aces of  st eel  cast i ngs,  t o be 
i ncor por at ed i nt o wel ded connect i ons,  by chi ppi ng,  machi ni ng,  ai r - ar c 
gougi ng or  gr i ndi ng.   Do not  wel d maj or  connect i ons desi gned f or  t r ansf er  
of  st r esses i f  t he t emper at ur e of  t he cast i ng i s l ower  t han 100 degr ees F.   
Cast i ngs cont ai ni ng over  0. 35 per cent  car bon or  over  0. 75 per cent  
manganese shal l  be pr eheat ed t o a t emper at ur e not  t o exceed 450 degr ees F 
and conduct  wel di ng whi l e t he cast i ngs ar e mai nt ai ned at  a t emper at ur e 
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above  350 degr ees F.   Wel di ng wi l l  not  be per mi t t ed on cast i ngs cont ai ni ng 
car bon i n excess of  0. 45 per cent  except  on wr i t t en aut hor i zat i on.   
Cast i ngs r equi r i ng wel di ng r epai r s af t er  t he f i r st  anneal i ng and cast i ngs 
i nvol v i ng wel di ng f abr i cat i on shal l  be st r ess- r el i eved anneal ed pr i or  t o 
r ecei v i ng f i nal  machi ni ng unl ess ot her wi se per mi t t ed.

2. 2. 2. 3   Wel di ng of  St eel  St uds

Conf or m t o t he r equi r ement s of  AWS D1. 1/ D1. 1M,  Sect i on 7,  except  as 
ot her wi se speci f i ed f or  t he pr ocedur es f or  wel di ng st eel  st uds t o 
st r uct ur al  st eel ,  i ncl udi ng mechani cal ,  wor kmanshi p,  t echni que,  st ud 
appl i cat i on qual i f i cat i on,  pr oduct i on qual i t y cont r ol  and f abr i cat i on and 
ver i f i cat i on i nspect i on pr ocedur es.

a.   Appl i cat i on Qual i f i cat i on f or  St eel  St uds -  As a condi t i on of  
appr oval  of  t he st ud appl i cat i on pr ocess,  f ur ni sh cer t i f i ed t est  
r epor t s and cer t i f i cat i on t hat  t he st uds conf or m t o t he r equi r ement s 
of AWS D1. 1/ D1. 1M,  Subsect i ons 7. 2 and 7. 3,  cer t i f i ed r esul t s of  t he 
st ud manuf act ur er ' s st ud base qual i f i cat i on t est ,  and cer t i f i ed 
r esul t s of  t he st ud appl i cat i on qual i f i cat i on t est  as r equi r ed by 
AWS D1. 1/ D1. 1M,  Subsect i on 7. 6,  pr i or  t o commenci ng f abr i cat i on,  
except  as ot her wi se speci f i ed.

b.   Pr oduct i on Qual i t y Cont r ol  -  Conf or m t o t he r equi r ement s of  
AWS D1. 1/ D1. 1M,  Subsect i on 7. 7,  except  as ot her wi se speci f i ed f or  
qual i t y cont r ol  f or  pr oduct i on wel di ng of  st uds.   St uds on whi ch 
pr e- pr oduct i on t est i ng i s t o be per f or med shal l  be wel ded i n t he same 
gener al  posi t i on as r equi r ed on pr oduct i on st uds ( f l at ,  ver t i cal ,  
over head or  s l opi ng) .   I f  t he r educt i on of  t he l engt h of  st uds becomes 
l ess t han nor mal  as t hey ar e wel ded,  st op wel di ng i mmedi at el y and do 
not  r esume unt i l  t he cause has been cor r ect ed.

2. 2. 2. 4   Wel di ng of  St ai nl ess St eel

a.   Wel di ng Pr ocedur es f or  St ai nl ess St eel  -  Pr equal i f y wel di ng 
pr ocedur es f or  st ai nl ess st eel  as descr i bed i n AWS D1. 6/ D1. 6M, 
Subsect i on 3. 0 or  qual i f y by t est s as pr escr i bed i n AWS D1. 6/ D1. 6M, 
Sect i on 4.   Pr oper l y document ed evi dence of  compl i ance wi t h al l  
r equi r ement s of  t hese speci f i cat i ons f or  pr evi ous qual i f i cat i on t est s 
shal l  est abl i sh a wel di ng pr ocedur e as pr equal i f i ed.   For  wel di ng 
pr ocedur es qual i f i ed by t est s,  t he t est  wel di ng and speci men t est i ng 
wi l l  be wi t nessed and t he t est  r epor t  document  s i gned by t he 
Cont r act i ng Of f i cer .   Appr oval  of  any wel di ng pr ocedur e wi l l  not  
r el i eve t he Cont r act or  of  t he r esponsi bi l i t y  f or  pr oduci ng a f i ni shed 
st r uct ur e meet i ng al l  r equi r ement s of  t hese speci f i cat i ons.   Submi t  a 
compl et e schedul e of  wel di ng pr ocedur es f or  each st ai nl ess st eel  
st r uct ur e t o be wel ded pr i or  t o commenci ng f abr i cat i on.   The schedul e 
shal l  conf or m t o t he r equi r ement s speci f i ed i n t he pr ovi s i ons 
AWS D1. 6/ D1. 6M,  Sect i ons 2,  3,  4,  6,  and 7.   Pr ovi de wi t hi n t he 
schedul e det ai l ed pr ocedur e speci f i cat i ons and t abl es or  di agr ams 
showi ng t he pr ocedur es t o be used f or  each r equi r ed j oi nt .   I ncl ude i n 
t he wel di ng pr ocedur es f i l l er  met al ,  pr eheat ,  i nt er pass t emper at ur e 
and st r ess- r el i ef  heat  t r eat ment  r equi r ement s.   Each wel di ng pr ocedur e 
shal l  be c l ear l y i dent i f i ed as bei ng pr equal i f i ed or  r equi r ed t o be 
qual i f i ed by t est s.   

b.   Wel di ng Pr ocess -  Per f or m wel di ng of  st ai nl ess st eel  by an 
el ect r i c ar c wel di ng pr ocess usi ng a met hod whi ch excl udes t he 
at mospher e f r om t he mol t en met al  and conf or ms t o t he appl i cabl e 
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pr ovi s i ons of  AWS D1. 6/ D1. 6M.   Mi ni mi ze r esi dual  st r esses,  di st or t i on 
and shr i nkage f r om wel di ng.

c.   Wel di ng Techni que

( 1)   Fi l l er  Met al  -  The el ect r ode,  el ect r ode- f l ux combi nat i on and 
gr ade of  wel d met al  shal l  conf or m t o t he appr opr i at e AWS 
speci f i cat i on f or  t he base met al  and wel di ng pr ocess bei ng used or  
be as shown wher e a speci f i c  choi ce of  AWS speci f i cat i on 
al l owabl es i s r equi r ed.   I ncl ude t he AWS desi gnat i on of  t he 
el ect r odes t o be used i n t he schedul e of  wel di ng pr ocedur es.   Use 
a cont r ol l ed t emper at ur e st or age oven at  t he j ob s i t e as 
pr escr i bed by AWS D1. 6/ D1. 6M,  Subsect i on 3. 10 t o mai nt ai n l ow 
moi st ur e of  l ow hydr ogen el ect r odes.

( 2)   Pr eheat  and I nt er pass Temper at ur e -  Per f or m pr eheat i ng as 
r equi r ed by AWS D1. 6/ D1. 6M.   Sl owl y and uni f or ml y pr eheat  t he 
wel dment s by appr oved means t o t he pr escr i bed t emper at ur e,  hel d at  
t hat  t emper at ur e unt i l  t he wel di ng i s compl et ed and t hen per mi t t ed 
t o cool  s l owl y i n st i l l  ai r .

d.   Wor kmanshi p -  Per f or m wel di ng wor kmanshi p i n accor dance wi t h 
AWS D1. 6/ D1. 6M,  Sect i on 3 and ot her  appl i cabl e r equi r ement s of  t hese 
specifications.

( 1)   Pr epar at i on of  Base Met al  -  Pr i or  t o wel di ng i nspect  sur f aces 
t o be wel ded t o ensur e compl i ance wi t h AWS D1. 6/ D1. 6M.

( 2)   Tempor ar y Wel ds -  Make t empor ar y wel ds,  r equi r ed f or  
f abr i cat i on and er ect i on,  under  t he cont r ol l ed condi t i ons 
pr escr i bed f or  per manent  wor k.   Make t empor ar y wel ds by wel der s 
qual i f i ed f or  per manent  wor k as speci f i ed i n t hese 
speci f i cat i ons.   Conduct  pr eheat i ng f or  t empor ar y wel ds as 
r equi r ed by AWS D1. 6/ D1. 6M.   I n maki ng t empor ar y wel ds,  ar cs shal l  
not  be st r uck i n ot her  t han wel d l ocat i ons.   Remove each t empor ar y 
wel d and gr i nd f l ush wi t h adj acent  sur f aces af t er  ser vi ng i t s 
purpose.

( 3)   Tack Wel ds -  Subj ect  t ack wel ds t hat  ar e t o be i ncor por at ed 
i nt o t he per manent  wor k t o t he same qual i t y r equi r ement s as t he 
per manent  wel ds;  c l ean and t hor oughl y f use t hem wi t h per manent  
wel ds.   Mul t i pl e- pass t ack wel ds shal l  have cascaded ends.   Remove 
def ect i ve t ack wel ds bef or e per manent  wel di ng.

( 4)   Sur f aces on whi ch wel d met al  i s  t o be deposi t ed shal l  be 
smoot h,  uni f or m,  and f r ee f r om f i ns,  t ear s,  cr acks,  and ot her  
di scont i nui t i es whi ch woul d adver sel y af f ect  t he qual i t y or  
st r engt h of  t he wel d.   Sur f aces t o be wel ded and sur f aces adj acent  
t o a wel d shal l  al so be f r ee f r om l oose or  t hi ck scal e,  s l ag,  
r ust ,  moi st ur e,  gr ease and ot her  f or ei gn mat er i al  t hat  woul d 
pr event  pr oper  wel di ng or  pr oduce obj ect i onabl e f umes.

( 5)   Al l  t empor ar y wel ds and/ or  t ack wel ds not  i ncor por at ed i nt o 
t he f i nal  wel d shal l  be r emoved.

2. 2. 2. 5   Wel di ng of  St ai nl ess St eel  St uds

Conf or m t o t he r equi r ement s of  AWS D1. 6/ D1. 6M,  Sect i on 7,  except  as 
ot her wi se speci f i ed f or  t he pr ocedur es f or  wel di ng st ai nl ess st eel  st uds 
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t o st r uct ur al  st ai nl ess st eel ,  i ncl udi ng mechani cal ,  wor kmanshi p,  
t echni que,  st ud appl i cat i on qual i f i cat i on,  pr oduct i on qual i t y cont r ol  and 
f abr i cat i on and ver i f i cat i on i nspect i on pr ocedur es.

a.   Appl i cat i on Qual i f i cat i on f or  St ai nl ess St eel  St uds -  As a 
condi t i on of  appr oval  of  t he st ud appl i cat i on pr ocess,  f ur ni sh 
cer t i f i ed t est  r epor t s and cer t i f i cat i on t hat  t he st uds conf or m t o t he 
r equi r ement s of  AWS D1. 6/ D1. 6M,  Subsect i ons 7. 2 and 7. 3,  cer t i f i ed 
r esul t s of  t he st ud manuf act ur er ' s st ud base qual i f i cat i on t est ,  and 
cer t i f i ed r esul t s of  t he st ud appl i cat i on qual i f i cat i on t est  as 
r equi r ed by AWS D1. 6/ D1. 6M,  Subsect i on 7. 6,  pr i or  t o commenci ng 
f abr i cat i on,  except  as ot her wi se speci f i ed.

b.   Pr oduct i on Qual i t y Cont r ol  -  Conf or m t o t he r equi r ement s of  
AWS D1. 6/ D1. 6M,  Subsect i on 7. 7,  except  as ot her wi se speci f i ed f or  
qual i t y cont r ol  f or  pr oduct i on wel di ng of  st uds.   St uds on whi ch 
pr e- pr oduct i on t est i ng i s t o be per f or med shal l  be wel ded i n t he same 
gener al  posi t i on as r equi r ed on pr oduct i on st uds ( f l at ,  ver t i cal ,  
over head or  s l opi ng) .   I f  t he r educt i on of  t he l engt h of  st uds becomes 
l ess t han nor mal  as t hey ar e wel ded,  st op wel di ng i mmedi at el y and do 
not  r esume unt i l  t he cause has been cor r ect ed.

2. 2. 3   Bol t ed Connect i ons

2. 2. 3. 1   Bol t ed St r uct ur al  St eel  Connect i ons

Pr ovi de bol t s,  nut s and washer s of  t he t ype speci f i ed or  i ndi cat ed.   Equi p 
al l  nut s wi t h washer s except  f or  hi gh st r engt h bol t s.   Use bevel ed washer s 
wher e bear i ng f aces have a s l ope of  mor e t han 1: 20 wi t h r espect  t o a pl ane 
nor mal  t o t he bol t  axi s.   Wher e t he use of  hi gh st r engt h bol t s i s 
speci f i ed or  i ndi cat ed,  t he mat er i al s,  wor kmanshi p and i nst al l at i on shal l  
conf or m t o t he appl i cabl e pr ovi s i ons of  ASTM A325 or  ASTM A325M, ASTM A490 
or ASTM A490M,  and RCSC S348.   Washer s t o be used wi t h hi gh st r engt h bol t s 
shal l  conf or m t o ASTM F436 or  ASTM F436M.

a.   Bol t  hol es shal l  be accur at el y l ocat ed,  smoot h,  per pendi cul ar  t o 
t he member  and cyl i ndr i cal .

b.   Hol es f or  r egul ar  bol t s shal l  be dr i l l ed or  subdr i l l ed and r eamed 
i n t he shop and not  be mor e t han 1/ 16 i nch l ar ger  t han t he di amet er  of  
t he bol t .

c.   Hol es f or  f i t t ed bol t s shal l  be mat ch- r eamed or  dr i l l ed i n t he 
shop.   Remove bur r s r esul t i ng f r om r eami ng.   Keep bol t  t hr eads 
ent i r el y out si de of  t he hol es.   The body di amet er  of  bol t s shal l  have 
t ol er ances as r ecommended by ASME B4. 1f or  t he c l ass of  f i t  speci f i ed.   
Pl ace f i t t ed bol t s i n r eamed hol es by sel ect i ve assembl y t o pr ovi de an 
LN- 2 f i t .

d.   Hol es f or  hi gh st r engt h bol t s shal l  not  have di amet er s mor e t han 
1/ 16 i nch l ar ger  t han bol t  di amet er s.   I f  t he t hi ckness of  t he 
mat er i al  i s  not  gr eat er  t han t he di amet er  of  t he bol t s,  t he hol es may 
be punched.   I f  t he t hi ckness of  t he mat er i al  i s  gr eat er  t han t he 
di amet er  of  t he bol t s t he hol es may be dr i l l ed f ul l  s i ze or  subpunched 
or  subdr i l l ed at  l east  1/ 8 i nch smal l er  t han t he di amet er  of  t he bol t s 
and t hen r eamed t o f ul l  s i ze.   Poor  mat chi ng of  hol es wi l l  be cause 
f or  r ej ect i on.   Dr i f t i ng occur r i ng dur i ng assembl y shal l  not  di st or t  
t he met al  or  enl ar ge t he hol es.   Reami ng t o a l ar ger  di amet er  of  t he 
next  st andar d s i ze bol t  wi l l  be al l owed f or  s l i ght  mi smat chi ng.
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2. 2. 3. 2   Bol t ed Al umi num Connect i ons

Conf or m t o t he r equi r ement s of  AA ADM,  Sect i on 6 f or  punchi ng,  dr i l l i ng,  
r eami ng and bol t i ng f or  bol t ed al umi num connect i ons.

2. 2. 4   Castings

Each cast i ng and cast i ngs wei ghi ng mor e t han 500 r equi r ed pounds shal l  
bear  cast  or  st amped heat  number s.   Devi at i ons f r om t he di mensi ons of  
cast i ngs shown shal l  not  exceed amount s t hat  wi l l  i mpai r  t he st r engt h of  
cast i ngs by mor e t han 10 per cent  as comput ed f r om t he di mensi ons shown.   
Di mensi ons of  cast i ngs shown on appr oved det ai l  dr awi ngs ar e f i ni shed 
di mensi ons.   Cast i ngs t hat  ar e war ped or  ot her wi se di st or t ed or  t hat  ar e 
over si ze t o an ext ent  t hat  wi l l  i nt er f er e wi t h pr oper  f i t  wi t h ot her  par t s 
of  t he machi ner y or  st r uct ur e wi l l  be r ej ect ed.   The st r uct ur e of  met al  i n 
cast i ngs shal l  be homogeneous and f r ee f r om excessi ve nonmet al l i c  
i ncl usi ons.   Excessi ve segr egat i on of  i mpur i t i es or  al l oys at  cr i t i cal  
poi nt s i n cast i ngs wi l l  be cause f or  r ej ect i on.   Do not  make r epai r s t o 
cast i ngs pr i or  t o appr oval .   Mi nor  sur f ace i mper f ect i ons not  af f ect i ng t he 
st r engt h of  cast i ng may be wel ded i n t he " gr een"  i f  appr oved.   Sur f ace 
i mper f ect i ons wi l l  be consi der ed mi nor  when t he dept h of  t he cavi t y 
pr epar ed f or  wel di ng i s t he l esser  of  20 per cent  of  t he act ual  wal l  
t hi ckness or  1 i nch.   Def ect s ot her  t han mi nor  sur f ace i mper f ect i ons may 
be wel ded onl y when speci f i cal l y aut hor i zed i n accor dance wi t h t he 
f ol l owi ng r equi r ement s:

a.   The def ect s have been ent i r el y r emoved and ar e j udged not  t o 
af f ect  t he st r engt h,  use or  machi neabi l i t y  of  t he cast i ngs when 
pr oper l y wel ded and st r ess r el i eved.

b.   The pr oposed wel di ng pr ocedur e,  st r ess r el i ef  and met hod of  
exami nat i on of  t he r epai r  wor k have been submi t t ed and appr oved.

2. 2. 5   Machi ne Wor k

Tol er ances,  al l owances and gauges f or  met al  f i t s  bet ween pl ai n,  
non- t hr eaded,  cyl i ndr i cal  par t s shal l  conf or m t o ASME B4. 1 f or  t he c l ass 
of  f i t  shown or  r equi r ed unl ess ot her wi se shown on appr oved det ai l  
dr awi ngs.   Wher e f i t s ar e not  shown t hey wi l l  be sui t abl e as appr oved.   
Tol er ances f or  machi ne- f i ni shed sur f aces desi gnat ed by non- deci mal  
di mensi ons shal l  be wi t hi n 1/ 64 i nch.   Suf f i c i ent  machi ni ng st ock wi l l  be 
al l owed on pl aci ng pads t o ensur e t r ue sur f aces of  sol i d mat er i al .   
Pr ovi de f i ni shed cont act  or  bear i ng sur f aces t r ue and exact  t o secur e f ul l  
cont act .   Pol i sh j our nal  sur f aces and f i ni sh al l  sur f aces wi t h suf f i c i ent  
smoot hness and accur acy t o ensur e pr oper  oper at i on when assembl ed.   Par t s 
ent er i ng any machi ne shal l  be accur at el y machi ned and al l  l i ke par t s be 
i nt er changeabl e except  t hat  par t s assembl ed t oget her  f or  dr i l l i ng or  
r eami ng of  hol es or  machi ni ng wi l l  not  be r equi r ed t o be i nt er changeabl e 
wi t h l i ke par t s.   Accur at el y l ocat e al l  dr i l l ed hol es bol t s.

2. 2. 5. 1   Fi ni shed Sur f aces

Pr ovi de sur f ace f i ni shes,  i ndi cat ed or  speci f i ed,  i n accor dance wi t h 
ASME B46. 1.   Val ues of  r equi r ed r oughness hei ght s ar e ar i t hmet i cal  aver age 
devi at i ons expr essed i n mi cr oi nches.   These val ues ar e maxi mum.   Lesser  
degr ees wi l l  be sat i sf act or y unl ess ot her wi se i ndi cat ed.   Compl i ance wi t h 
sur f ace r equi r ement s shal l  be det er mi ned by sense of  f eel  and vi sual  
i nspect i on of  t he wor k compar ed t o Roughness Compar i son Speci mens i n 
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accor dance wi t h t he pr ovi s i ons of  ASME B46. 1.   Val ues of  r oughness wi dt h 
and wavi ness hei ght  shal l  be consi st ent  wi t h t he gener al  t ype of  f i ni sh 
speci f i ed by r oughness hei ght .   Wher e t he f i ni sh i s not  i ndi cat ed or  
speci f i ed use t hat  whi ch i s most  sui t abl e f or  t he par t i cul ar  sur f ace,  
pr ovi de t he cl ass of  f i t  r equi r ed and be i ndi cat ed on t he det ai l  dr awi ngs 
by a symbol  whi ch conf or ms t o ASME B46. 1 when machi ne f i ni shi ng i s 
pr ovi ded.   Fl aws such as scr at ches,  r i dges,  hol es,  peaks,  cr acks or  checks 
whi ch wi l l  make t he par t  unsui t abl e f or  t he i nt ended use wi l l  be cause f or  
rejection.

2. 2. 5. 2   Unf i ni shed Sur f aces

Lay out  al l  wor k t o secur e pr oper  mat chi ng of  adj oi ni ng unf i ni shed 
sur f aces unl ess ot her wi se di r ect ed.   Wher e t her e i s a l ar ge di scr epancy 
bet ween adj oi ni ng unf i ni shed sur f aces chi p and gr i nd smoot h or  machi ne t o 
secur e pr oper  al i gnment .   Unf i ni shed sur f aces shal l  be t r ue t o t he l i nes 
and di mensi ons shown and be chi pped or  gr ound f r ee of  al l  pr oj ect i ons and 
r ough spot s.   Fi l l  i n depr essi ons or  hol es not  af f ect i ng t he st r engt h or  
usef ul ness of  t he par t s i n an appr oved manner .

2. 2. 5. 3   Pi n Hol es

Pi n hol es ar e t o be bor ed t r ue t o gauges,  smoot h,  st r ai ght  and at  r i ght  
angl es t o t he axi s of  t he member .   The bor i ng shal l  be done af t er  t he 
member  i s secur el y f ast ened i n posi t i on.

2. 2. 5. 4   Gears

Pr ovi de gear s t hat  have machi ne cut  t eet h of  a f or m conf or mi ng t o 
appl i cabl e desi gn r equi r ement s of  ANSI / AGMA 2005 and ANSI / AGMA 6001 unl ess 
ot her wi se speci f i ed or  shown.

2. 2. 5. 5   Shafting

Tur n or  gr i nd shaf t i ng wi t h hot - r ol l ed or  col d- r ol l ed st eel ,  as r equi r ed,  
unl ess ot her wi se speci f i ed or  aut hor i zed.   Pr ovi de f i l l et s wher e changes 
i n sect i on occur .   Col d- f i ni shed shaf t i ng may be used wher e keyseat i ng i s 
t he onl y machi ne wor k r equi r ed.

2. 2. 6   Mi scel l aneous Pr ovi s i ons

2. 2. 6. 1   Cl eani ng of  Cor r osi on- Resi st i ng St eel

Remove oi l ,  pai nt  and ot her  f or ei gn subst ances f r om cor r osi on- r esi st i ng 
st eel  sur f aces af t er  f abr i cat i on.   Per f or m cl eani ng by vapor  degr easi ng or  
by t he use of  c l eaner s of  t he al kal i ne,  emul si on or  sol vent  t ype.   Af t er  
t he sur f aces have been cl eaned gi ve a f i nal  r i nsi ng wi t h c l ean wat er  
f ol l owed by a 24 hour  per i od dur i ng whi ch t he sur f aces ar e i nt er mi t t ent l y 
wet  wi t h c l ean wat er  and t hen al l owed t o dr y f or  t he pur pose of  i nspect i ng 
t he c l ean sur f aces.   Vi sual l y i nspect  t he sur f aces f or  evi dence of  pai nt ,  
oi l ,  gr ease,  wel di ng sl ag,  heat  t r eat ment  scal e,  i r on r ust  or  ot her  f or ms 
of  cont ami nat i on.   I f  evi dence of  f or ei gn subst ance i s f ound,  c l ean agai n 
i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  ASTM A380.   Fur ni sh t he 
pr oposed met hod of  t r eat ment  f or  appr oval .   Vi sual l y r ei nspect  af t er  
t r eat ment .   Use onl y st ai nl ess st eel  or  nonmet al l i c  br i st l e br ushes t o 
r emove f or ei gn subst ances.   Any cont ami nat i on occur r i ng subsequent  t o t he 
i ni t i al  c l eani ng shal l  be r emoved by one or  mor e of  t he met hods i ndi cat ed 
above.
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2. 2. 6. 2   Lubrication

The ar r angement  and det ai l s f or  l ubr i cat i on shal l  be as shown.   Thor oughl y 
c l ean and l ubr i cat e,  wi t h an appr oved l ubr i cant ,  al l  bear i ng sur f aces 
bef or e er ect i on or  assembl y.

2. 2. 7   Shop Assembl y

Assembl e each machi ner y and st r uct ur al  uni t  f ur ni shed i n t he shop t o 
det er mi ne t he cor r ect ness of  t he f abr i cat i on and mat chi ng of  t he component  
par t s unl ess ot her wi se speci f i ed.   Do not  exceed t hose t ol er ances shown.   
Cl osel y check each uni t  assembl ed t o ensur e t hat  al l  necessar y c l ear ances 
have been pr ovi ded and t hat  bi ndi ng does not  occur  i n any movi ng par t .   
Assembl y i n t he shop shal l  be i n t he same posi t i on as f i nal  i nst al l at i on 
i n t he f i el d unl ess ot her wi se speci f i ed.   Per f or m assembl y and di sassembl y 
wor k i n t he pr esence of  t he Cont r act i ng Of f i cer  unl ess wai ved i n wr i t i ng.   
I mmedi at el y r emedy er r or s or  def ect s di scl osed by t he Cont r act or  wi t hout  
cost  t o t he Gover nment .   Bef or e di sassembl y f or  shi pment  each pi ece of  a 
machi ner y or  st r uct ur al  uni t  shal l  be mat ch- mar ked t o f aci l i t at e er ect i on 
i n t he f i el d.   I ndi cat e t he l ocat i on of  mat ch- mar ks by c i r c l i ng wi t h a 
r i ng of  whi t e pai nt  af t er  t he shop coat  of  pai nt  has been appl i ed or  as 
ot her wi se di r ect ed.

2. 3   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Mai nt ai n an appr oved QC pr ogr am and per f or m r equi r ed i nspect i ons by 
appr oved qual i t y cont r ol  per sonnel .   A t wo- week not i ce shal l  be pr ovi ded 
t o t he Gover nment  f or  r equi r ed of f - s i t e i nspect i ons.   Conduct  appl i cabl e 
i nspect i ons bef or e,  dur i ng and upon compl et i on of  wel di ng as r equi r ed.   
I nspect  wel di ng i n or der  t o det er mi ne conf or mance wi t h t he r equi r ement s 
set  f or t h i n t hi s speci f i cat i on.   Cl ean al l  compl et ed wel ds and vi sual l y 
exami ne f or  r ej ect abl e i ndi cat i ons t o ensur e compl i ance wi t h t he 
r equi r ement s of  AWS D1. 1/ D1. 1M, AWS D1. 2/ D1. 2M or  AWS D1. 6/ D1. 6M whi chever  
i s appl i cabl e.   I n addi t i on,  t he Gover nment  may choose t o hi r e a t hi r d 
par t y i nspect or  t o per f or m ver i f i cat i on of  t hi s wor k.   The Gover nment ' s 
t hi r d par t y i nspect i on wi l l  occur  at  var i ous t i mes t hr oughout  t he dur at i on 
of  f abr i cat i on.   The Cont r act or  wi l l  be advi sed when t hi r d par t y 
i nspect i on must  be coor di nat ed wi t h t he Cont r act i ng Of f i cer  and t he 
Cont r act or  f or  al l  ver i f i cat i on i nspect i ons sel ect ed by t he Gover nment .   
Fabr i cat i on cannot  t ake pl ace i n l ocat i ons wi t h out st andi ng Depar t ment  of  
St at e t r avel  war ni ngs pr i or  t o appr oval  f r om t he Cont r act i ng Of f i cer .

2. 3. 1   Nondest r uct i ve Test i ng Conduct ed by t he Gover nment

When doubt  exi st s as t o t he soundness of  any mat er i al  par t ,  such par t  may 
be subj ect ed t o any f or m of  nondest r uct i ve t est i ng det er mi ned by t he 
Cont r act i ng Of f i cer .   Thi s may i ncl ude ul t r asoni c,  magnet i c par t i c l e,  dye 
penet r ant ,  r adi ogr aphy or  any ot her  t est  t hat  wi l l  t hor oughl y i nvest i gat e 
t he par t  i n quest i on.   The cost  of  such i nvest i gat i on wi l l  be bor ne by t he 
Gover nment .   Any def ect s wi l l  be cause f or  r ej ect i on;  r epl ace and r et est  
r ej ect ed par t s at  t he Cont r act or ' s expense.

2. 3. 2   Test s of  Machi ner y and St r uct ur al  Uni t s

The det ai l s f or  t est s of  machi ner y and st r uct ur al  uni t s shal l  conf or m t o 
t he r equi r ement s of  t he par t i cul ar  sect i ons of  t hese speci f i cat i ons 
cover i ng t hese i t ems.   Assembl e each compl et e machi ner y and st r uct ur al  
uni t  and t est  t hem i n t he shop,  i n t he pr esence of  t he Cont r act i ng 
Of f i cer ,  unl ess ot her wi se di r ect ed.   Wai vi ng of  t est s wi l l  not  r el i eve t he 
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Cont r act or  of  r esponsi bi l i t y  f or  any f aul t  i n oper at i on,  wor kmanshi p or  
mat er i al  t hat  occur s bef or e t he compl et i on of  t he cont r act  or  guar ant ee.   
Af t er  bei ng i nst al l ed at  t he s i t e,  each compl et e machi ner y or  st r uct ur al  
uni t  shal l  be oper at ed t hr ough a suf f i c i ent  number  of  compl et e cycl es t o 
demonst r at e t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer  t hat  i t  meet s 
t he speci f i ed oper at i onal  r equi r ement s i n al l  r espect s.

2. 3. 3   I nspect i on of  St r uct ur al  St eel  Wel di ng

2. 3. 3. 1   Vi sual  Exami nat i on

I nspect  100 per cent  of  al l  wel ds usi ng a Gover nment  appr oved AWS Cer t i f i ed 
Wel di ng I nspect or  ( CWI )  t o ensur e t hat  t he wel ds conf or m t o t he 
r equi r ement s of  AWS D1. 1/ D1. 1M f or  St r uct ur al  St eel ,  AWS D1. 2/ D1. 2M f or  
St r uct ur al  Al umi num,  AWS D1. 6/ D1. 6M f or  St ai nl ess St eel  and t he appr oved 
wel di ng pr ocedur e.   Non- cer t i f i ed i nspect or s and cer t i f i ed associ at e wel d 
i nspect or s ( CAWI )  must  not  be used f or  i nspect i on under  t hese 
speci f i cat i ons.   An appr oved CWI  wi l l  be pr esent  at  al l  t i mes dur i ng 
wel di ng oper at i ons.

2. 3. 3. 2   Nondest r uct i ve Exami nat i on

Per f or m as desi gnat ed or  descr i bed i n t he sect i ons of  t hese 
speci f i cat i ons,  t he nondest r uct i ve exami nat i on of  shop and f i el d wel ds 
cover i ng t he par t i cul ar  i t ems of  wor k.

a.   Test i ng Agency -  Per f or m t he nondest r uct i ve exami nat i on of  wel ds 
and t he eval uat i on of  exami nat i on t est s as t o t he accept abi l i t y  of  t he 
wel ds by a t est i ng agency adequat el y equi pped and compet ent  t o per f or m 
such ser vi ces or  by t he Cont r act or  usi ng sui t abl e equi pment  and 
qual i f i ed per sonnel .   I n ei t her  case wr i t t en appr oval  of  t he 
exami nat i on pr ocedur es i s r equi r ed.   I nf or m t he Gover nment  pr i or  t o 
t est i ng.   The eval uat i on of  exami nat i on t est s i s subj ect  t o t he 
appr oval  of ,  and al l  r ecor ds become t he pr oper t y of ,  t he Gover nment .   
Onl y i ndi v i dual s qual i f i ed f or  NDT Level  I I  or  Level  I I I  may per f or m 
nondest r uct i ve t est i ng.   The Level  I I I  NDT i nspect or  who super vi ses 
al l  NDT i s r equi r ed t o possess a cur r ent l y val i d Amer i can Soci et y f or  
Nondest r uct i ve Test i ng ( ASNT)  Level  I I I  cer t i f i cat e f or  each of  t he 
pr ocesses f or  whi ch t hey ar e qual i f i ed.   I ncl ude copi es of  t he 
cer t i f i cat i ons,  i ncl udi ng t he ASNT cer t i f i cat e of  Level  I I I  NDT 
Techni c i an t hat  cer t i f i ed t he Level  I I  Techni c i ans i n t he submi t t al s.  
Per f or m al l  nondest r uct i ve t est i ng i n accor dance wi t h AWS D1. 1/ D1. 1M 
f or  St r uct ur al  St eel ,  AWS D1. 2/ D1. 2M f or  St r uct ur al  Al umi num,  
AWS D1. 6/ D1. 6M f or  St ai nl ess St eel .

b.   Exami nat i on Pr ocedur es -  Conf or m exami nat i on pr ocedur es t o t he 
f ol l owi ng r equi r ement s.

( 1)   Ul t r asoni c Test i ng ( UT)  -  Per f or m ul t r asoni c t est i ng of  wel ds 
t o t he pr ovi s i ons of  AWS D1. 1/ D1. 1M f or  St r uct ur al  St eel ,  
AWS D1. 2/ D1. 2M f or  St r uct ur al  Al umi num,  AWS D1. 6/ D1. 6M f or  
St ai nl ess St eel .   Longi t udi nal l y scan base met al  f or  l ami nat i ons 
pr i or  t o shear wave exami nat i on.   Longi t udi nal  exami nat i ons 
conduct ed by t he mat er i al  pr oducer  ar e not  consi der ed accept abl e 
f or  t hi s t est i ng.  Sensi t i v i t y r ef er ence l evel s f or  shear  wave 
exami nat i ons must  be est abl i shed on an i i w t ype bl ock ut i l i z i ng 
t he . 060 sensi t i v i t y hol e.   Any al t er nat i ve met hod i s r equi r ed t o 
be appr oved by t he engi neer .   The ul t r asoni c equi pment  must  be 
capabl e of  maki ng a per manent  r ecor d of  t he t est
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i ndi cat i ons.  Make a r ecor d of  each wel d t est ed.   PAUT or  TOFD may 
be used i n l ue of  convent i onal  ul t r asoni cs and r adi ogr aphy wi t h 
gover nment  appr oval  of  pr ocedur es,  scan pl ans and accept ance 
criteria. 

( 2)   Radi ogr aphi c Test i ng ( RT)  -  Make,  eval uat e and r epor t  
r adi ogr aphi c t est i ng of  wel ds i n accr odance wi t h t he appl i cabl e 
r equi r ement s of  AWS D1. 1/ D1. 1M f or  St r uct ur al  St eel ,  AWS D1. 2/ D1. 2M
 f or  St r uct ur al  Al umi num,  AWS D1. 6/ D1. 6M f or  St ai nl ess St eel .   
Ensur e t hat  r adi ogr aphi c f i l m pr ovi ded i s devel oped wi t h a f i l m 
densi t y f r om 2. 5 t o 3. 5.   The Gover nment  wi l l  r et ai n owner shi p of  
r adi ogr aphi c f i l m pr ovi ded by t he f abr i cat or .   Onl y ASNT RT Level  
I I I ' s  or  i ndi v i dual s speci f i cal l y cer t i f i ed i n r adi ogr aphi c f i l m 
i nt er pr et at i on ar e al l owed t o per f or m t he i nt er pr et at i on and 
accept ance/ r ej ect i on of  r adi ogr aphs.   Submi t  qual i f y i ng 
document at i on f or  Gover nment  appr oval .   Onl y wi r e I QI ' s ar e 
per mi t t ed f or  use.  The desi gnat ed wi r e must  be vi s i bl e f r om end t o 
end wi t h no br eaks.   Phased Ar r ay Ul t r asoni c Test i ng or  Ti me of  
Fl i ght  Di f f r act i on Ul t r asoni c Test i ng may be used i n pl ace of  RT 
wi t h Gover nment  appr oval  of  t echni que and accept ance cr i t er i a.  

( 3)   Magnet i c Par t i c l e I nspect i on ( MT)  -  Per f or m magnet i c par t i c l e 
i nspect i on of  wel ds i n accor dance wi t h t he pr ovi s i ons of  ASTM E709 
and AWS D1. 1/ D1. 1M f or  St r uct ur al  St eel .   MT by t he pr od met hod i s 
pr ohi bi t ed.   Per manent  magnet s ar e pr ohi bi t ed.   Unl ess 
speci f i cal l y appr oved,  do not  use magnet i c par t i c l e medi a 
suspended i n a l i qui d sol ut i on f or  f i el d appl i cat i ons.   MT 
par t i c l e medi a must  be of  a cont r ast i ng col or  t o t he t est  
mat er i al .   Use f i el d i ndi cat or s t o ver i f y t he cor r ect  f i el d 
st r engt h and di r ect i on.

( 4)   Dye Penet r ant  I nspect i on ( PT)  -  Per f or m dye penet r ant  
i nspect i on of  wel ds conf or mi ng t o t he appl i cabl e pr ovi s i ons of  
ASTM E165.

c.   Accept abi l i t y  of  Wel ds -  Wel ds wi l l  be unaccept abl e i f  shown t o 
have def ect s pr ohi bi t ed by AWS D1. 1/ D1. 1M f or  St r uct ur al  St eel ,  
AWS D1. 2/ D1. 2M f or  St r uct ur al  Al umi num,  AWS D1. 6/ D1. 6M f or  St ai nl ess 
St eel .   Wel ded connect i ons t hat  cannot  be exami ned i n conf or mance wi t h 
t he appl i cabl e AWS wel di ng code ar e r equi r ed t o be t est ed by an 
al t er nat i ve pr ocedur e devel oped by t he Cont r act or ' s l evel  I I I  NDT 
i nspect or  and appr oved by t he Gover nment .

d.   Wel ds t o be Subj ect  t o Nondest r uct i ve Exami nat i on -  100 per cent  of  
al l  wel ds wi l l  be v i sual l y i nspect ed and accept ed pr i or  t o subsequent  
NDT.   Compl et e Joi nt  Penet r at i on ( CJP)  wel ds:   100 per cent  exami nat i on 
by UT or  RT,  25 per cent  exami nat i on by MT or  PT.   Par t i al  Joi nt  
Penet r at i on ( PJP)  wel ds:   Ul t r asoni c exami nat i on r equi r ed i f  not ed on 
dr awi ngs,  25 per cent  exami nat i on by MT or  PT.   Fi l l et  Wel ds:   25 
per cent  exami nat i on by MT or  PT.   Magnet i c Par t i c l e Test i ng ( MT)  and 
Li qui d Penet r ant  Test i ng ( PT)  met hods ar e i nt er changeabl e unl ess base 
met al  i s  not  conduci ve t o magnet i sm.   Radi ogr aphi c t est i ng wi l l  be 
r est r i ct ed t o but t  j oi nt s onl y.   NDT exami nat i ons speci f i ed t o be 
conduct ed at  a per cent age l ess t han 100 per cent  wi l l  be di st r i but ed at  
r andom l ocat i ons t hr oughout  t he component s bei ng f abr i cat ed.

2. 3. 3. 3   Test  Coupons

The Gover nment  r eser ves t he r i ght  t o r equi r e t he Cont r act or  t o r emove 
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coupons f r om compl et ed wor k when doubt  as t o soundness cannot  be r esol ved 
by nondest r uct i ve exami nat i on.   Shoul d t est s of  any t wo coupons cut  f r om 
t he wor k of  any wel der  show st r engt hs l ess t han t hat  speci f i ed f or  t he 
base met al  i t  wi l l  be consi der ed evi dence of  negl i gence or  i ncompet ence 
and such wel der  wi l l  be r emoved f r om t he wor k.   When coupons ar e r emoved 
f r om any par t  of  a st r uct ur e,  r epai r  t he member s cut  i n a neat  manner  wi t h 
j oi nt s of  t he pr oper  t ype t o devel op t he f ul l  st r engt h of  t he member s.   
Repai r ed j oi nt s shal l  be peened as appr oved or  di r ect ed t o r el i eve 
r esi dual  st r ess.   The expense f or  r emovi ng and t est i ng coupons,  r epai r i ng 
cut  member s and t he nondest r uct i ve exami nat i on of  r epai r s shal l  be bor ne 
by t he Gover nment  or  t he Cont r act or  i n accor dance wi t h t he Cont r act  
Cl auses I NSPECTI ON AND ACCEPTANCE.

2. 3. 4   St r uct ur al  St eel  Wel di ng Repai r s

Repai r  def ect i ve wel ds i n t he st r uct ur al  st eel  wel di ng r epai r s i n 
accor dance wi t h AWS D1. 1/ D1. 1M, AWS D1. 2/ D1. 2M or  AWS D1. 6/ D1. 6M as 
appl i cabl e.     Thor oughl y c l ean sur f aces bef or e wel di ng.   Ret est  wel ds 
t hat  have been r epai r ed by t he same met hods used i n t he or i gi nal  
i nspect i on.   Except  f or  t he r epai r  of  member s cut  t o r emove t est  coupons 
and f ound t o have accept abl e wel ds cost s of  r epai r s and r et est i ng wi l l  be 
bor ne by t he Cont r act or .   Submi t  wel di ng r epai r  pl ans,  pr i or  t o maki ng 
repairs.

2. 3. 5   I nspect i on and Test i ng of  St eel  St ud Wel di ng

Per f or m f abr i cat i on and ver i f i cat i on i nspect i on and t est i ng of  st eel  st ud 
wel di ng conf or mi ng t o t he r equi r ement s of  AWS D1. 1/ D1. 1M,  Subsect i on 7. 8 
except  as ot her wi se speci f i ed.   The Cont r act i ng Of f i cer  or  ACO wi l l  ser ve 
as t he ver i f i cat i on i nspect or .   One st ud i n ever y 100 and st uds t hat  do 
not  show a f ul l  360 degr ee wel d f l ash,  have been r epai r ed by wel di ng or  
whose r educt i on i n l engt h due t o wel di ng i s l ess t han nor mal  shal l  be bent  
or  t or que t est ed as r equi r ed by AWS D1. 1/ D1. 1M,  Subsect i on 7. 8.   I f  any of  
t hese st uds f ai l ,  bend or  t or que t est  t wo addi t i onal  st uds.   I f  ei t her  of  
t he t wo addi t i onal  st uds f ai l s,  al l  of  t he st uds r epr esent ed by t he t est s 
wi l l  be r ej ect ed.   St uds t hat  cr ack under  t est i ng i n ei t her  t he wel d,  base 
met al  or  shank wi l l  be r ej ect ed and r epl aced by t he Cont r act or  at  no 
addi t i onal  cost .

PART 3   EXECUTI ON

3. 1   INSTALLATION

Thor oughl y c l ean al l  par t s t o be i nst al l ed.   Remove packi ng compounds,  
r ust ,  di r t ,  gr i t  and ot her  f or ei gn mat t er .   Cl ean hol es and gr ooves f or  
l ubr i cat i on.   Exami ne encl osed chamber s or  passages t o make sur e t hat  t hey 
ar e f r ee f r om damagi ng mat er i al s.   Wher e uni t s or  i t ems ar e shi pped as 
assembl i es t hey wi l l  be i nspect ed pr i or  t o i nst al l at i on.   Di sassembl y,  
c l eani ng and l ubr i cat i on wi l l  not  be r equi r ed except  wher e necessar y t o 
pl ace t he assembl y i n a c l ean and pr oper l y l ubr i cat ed condi t i on.   Do not  
use pi pe wr enches,  col d chi sel s or  ot her  t ool s l i kel y t o cause damage t o 
t he sur f aces of  r ods,  nut s or  ot her  par t s used f or  assembl i ng and 
t i ght eni ng par t s.   Ti ght en bol t s and scr ews f i r ml y and uni f or ml y but  t ake 
car e not  t o over st r ess t he t hr eads.   When a hal f  nut  i s  used f or  l ocki ng a 
f ul l  nut  pl ace t he hal f  nut  f i r st  f ol l owed by t he f ul l  nut .   Lubr i cat e 
t hr eads of  al l  bol t s except  hi gh st r engt h bol t s,  nut s and scr ews wi t h an 
appr oved l ubr i cant  bef or e assembl y.   Coat  t hr eads of  cor r osi on- r esi st i ng 
st eel  bol t s and nut s wi t h an appr oved ant i gal l i ng compound.   Dr i v i ng and 
dr i f t i ng bol t s or  keys wi l l  not  be per mi t t ed.
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3. 1. 1   Al i gnment  and Set t i ng

Accur at el y al i gn each machi ner y or  st r uct ur al  uni t  by t he use of  st eel  
shi ms or  ot her  appr oved met hods so t hat  no bi ndi ng i n any movi ng par t s or  
di st or t i on of  any member  occur s bef or e i t  i s  f ast ened i n pl ace.   The 
al i gnment  of  al l  par t s wi t h r espect  t o each ot her  shal l  be t r ue wi t hi n t he 
r espect i ve t ol er ances r equi r ed.   Set  t r ue machi nes t o t he el evat i ons shown.

3. 1. 2   Bl ocki ng and Wedges

Remove al l  bl ocki ng and wedges used dur i ng i nst al l at i on f or  t he suppor t  of  
par t s t o be gr out ed i n f oundat i ons bef or e f i nal  gr out i ng unl ess ot her wi se 
di r ect ed.   Bl ocki ng and wedges l ef t  i n t he f oundat i ons wi t h appr oval  shal l  
be of  st eel  or  i r on.

Cont r act or  shal l  coor di nat ed wi t h Sout h Fl or i da Oper at i ons Of f i ce ( SFOO)  
t hr ough t he Cont r act i ng Of f i cer  t o have t he exi st i ng emer gency bul kheads 
del i ver ed t o t he s i t e f or  f i el d f i t t i ng.   Fi el d f i t  t he bul khead sl ot  
f r ames and r ai l s t o emer gency bul khead bef or e gr out i ng.

3. 1. 3   Fi el d Fi t t i ng f or  Exi st i ng Bul kheads

The Cont r act or  shal l  coor di nat e wi t h Sout h Fl or i da Oper at i ons Of f i ce 
( SFOO)  t hr ough t he Cont r act i ng Of f i cer  t o have t he exi st i ng bul kheads 
del i ver ed t o t he s i t e f or  f i el d f i t t i ng.   Fi el d f i t  t he gui des and f r ames 
t o t he exi st i ng bul kheads bef or e gr out i ng.

3. 2   TESTS

3. 2. 1   Workmanship

Wor kmanshi p must  be of  t he hi ghest  gr ade and i n accor dance wi t h t he best  
moder n pr act i ces t o conf or m wi t h t he speci f i cat i ons f or  t he i t em of  wor k 
bei ng f ur ni shed.

3. 2. 2   Pr oduct i on Wel di ng

Per f or m pr oduct i on wel di ng conf or mi ng t o t he r equi r ement s of  AWS D1. 1/ D1. 1M, 
AWS D1. 2/ D1. 2M,  or  AWS D1. 6/ D1. 6M,  as appl i cabl e.   St uds,  on whi ch 
pr e- pr oduct i on t est i ng i s t o be per f or med,  shal l  be wel ded i n t he same 
gener al  posi t i on as r equi r ed on pr oduct i on i t ems ( f l at ,  ver t i cal ,  over head 
or  s l opi ng) .   Test  and pr oduct i on st ud wel di ng wi l l  be subj ect ed t o v i sual  
exami nat i on or  i nspect i on.   I f  t he r educt i on of  t he l engt h of  st uds 
becomes l ess t han nor mal  as t hey ar e wel ded,  st op wel di ng i mmedi at el y and 
do not  r esume unt i l  t he cause has been cor r ect ed.   Fl ame cut t i ng 
i mpl ement s shal l  not  be used f or  heat i ng pur poses.

3. 3   PROTECTI ON OF FI NI SHED WORK

3. 3. 1   Machi ned Sur f aces

Thor oughl y c l ean f or ei gn mat t er  of f  machi ned sur f aces.   Al l  f i ni shed 
sur f aces shal l  be pr ot ect ed by sui t abl e means.   Oi l  and wr ap unassembl ed 
pi ns and bol t s wi t h moi st ur e r esi st ant  paper  or  pr ot ect  t hem by ot her  
appr oved means.   Wash f i ni shed sur f aces of  f er r ous met al s t o be i n bol t ed 
cont act ,  wi t h an appr oved r ust  i nhi bi t or  and coat  t hem wi t h an appr oved 
r ust  r esi st i ng compound f or  t empor ar y pr ot ect i on dur i ng f abr i cat i on,  
shi ppi ng and st or age per i ods.
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3. 3. 2   Lubr i cat i on Af t er  Assembl y

Af t er  assembl y f i l l  al l  l ubr i cat i ng syst ems wi t h t he l ubr i cant  speci f i ed 
and appl y addi t i onal  l ubr i cant  at  i nt er val s as r equi r ed t o mai nt ai n t he 
equi pment  i n sat i sf act or y condi t i on unt i l  accept ance of  t he wor k.

3. 3. 3   Aluminum

Pr ot ect  al umi num t hat  wi l l  be i n cont act  wi t h gr out  or  concr et e f r om 
gal vani c or  cor r osi ve act i on, wi t h a coat  of  z i nc- chr omat e pr i mer  and a 
coat  of  al umi num pai nt .   Pr ot ect  al umi num i n cont act  wi t h st r uct ur al  st eel  
agai nst  gal vani c or  cor r osi ve act i on wi t h a coat  of  z i nc- chr omat e pr i mer  
and a coat  of  al umi num pai nt .   Pr ovi de al umi num pai nt  consi st i ng of  a 
al umi num past e conf or mi ng t o ASTM D962,  spar  var ni sh and t hi nner  
compat i bl e wi t h t he var ni sh.   Fi el d mi x t he al umi num pai nt  i n pr opor t i on of
 2 pounds of  past e,  not  mor e t han one gal l on of  spar  var ni sh and not  mor e 
than  one pi nt  of  t hi nner .

       - -  End of  Sect i on - -
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SECTI ON 05 50 15

CI VI L WORKS FABRI CATI ONS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 303 ( 2016)  Code of  St andar d Pr act i ce f or  St eel  
Bui l di ngs and Br i dges

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

AWS D1. 2/ D1. 2M ( 2014)  St r uct ur al  Wel di ng Code -  Al umi num

AWS D1. 6/ D1. 6M ( 2007)  St r uct ur al  Wel di ng Code -  St ai nl ess 
Steel

ASME I NTERNATI ONAL ( ASME)

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ASME B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

ASME B18. 21. 1 ( 2009;  R 2016)  Washer s:  Hel i cal  
Spr i ng- Lock,  Toot h Lock,  and Pl ai n Washer s 
( I nch Ser i es)

ASME B18. 3 ( 2003;  R 2008)  Socket  Cap Shoul der  and Set  
Scr ews,  Hex and Spl i ne Keys ( I nch Ser i es)

ASME B18. 6. 2 ( 1998;  R 2010)  Sl ot t ed Head Cap Scr ews,  
Squar e Head Set  Scr ews,  and Sl ot t ed 
Headl ess Set  Scr ews:  I nch Ser i es

ASME B18. 6. 3 ( 2013;  R 2017)  Machi ne Scr ews,  Tappi ng 
Scr ews,  and Machi ne Dr i ve Scr ews ( I nch 
Series)

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
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St eel  Pr oduct s

ASTM A240/ A240M ( 2017)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM A269 ( 2010)  St andar d Speci f i cat i on f or  Seaml ess 
and Wel ded Aust eni t i c  St ai nl ess St eel  
Tubi ng f or  Gener al  Ser vi ce

ASTM A276 ( 2013a)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A29/ A29M ( 2016)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Bar s,  Car bon and 
Al l oy,  Hot - Wr ought

ASTM A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

ASTM A312/ A312M ( 2017)  St andar d Speci f i cat i on f or  
Seaml ess,  Wel ded,  and Heavi l y Col d Wor ked 
Aust eni t i c  St ai nl ess St eel  Pi pes

ASTM A320/ A320M ( 2017b)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
f or  Low- Temper at ur e Ser vi ce

ASTM A322 ( 2013)  St andar d Speci f i cat i on St eel  Bar s,  
Al l oy,  St andar d Gr ades

ASTM A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A484/ A484M ( 2016)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St ai nl ess St eel  Bar s,  
Bi l l et s,  and For gi ngs

ASTM A490 ( 2014a)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s,  Al l oy St eel ,  Heat  
Tr eat ed,  150 ksi  Mi ni mum Tensi l e St r engt h

ASTM A493 ( 2009;  R 2013)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Wi r e and Wi r e Rods f or  
Col d Headi ng and Col d For gi ng

ASTM A500/ A500M ( 2013)  St andar d Speci f i cat i on f or  
Col d- For med Wel ded and Seaml ess Car bon 
St eel  St r uct ur al  Tubi ng i n Rounds and 
Shapes

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
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Wel ded and Seaml ess

ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

ASTM A572/ A572M ( 2015)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy Col umbi um- Vanadi um 
St r uct ur al  St eel

ASTM A576 ( 1990b;  R 2012)  St andar d Speci f i cat i on f or  
St eel  Bar s,  Car bon,  Hot - Wr ought ,  Speci al  
Quality

ASTM A653/ A653M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A752 ( 2004;  R 2010)  St andar d Speci f i cat i on f or  
Gener al  Requi r ement s f or  Wi r e Rods and 
Coar se Round Wi r e,  Al l oy St eel

ASTM A780/ A780M ( 2009;  R 2015)  St andar d Pr act i ce f or  
Repai r  of  Damaged and Uncoat ed Ar eas of  
Hot - Di p Gal vani zed Coat i ngs

ASTM A786/ A786M ( 2015a)  St andar d Speci f i cat i on f or  
Hot - Rol l ed Car bon,  Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy,  and Al l oy St eel  
Fl oor  Pl at es

ASTM A924/ A924M ( 2017a)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Sheet ,  
Met al l i c- Coat ed by t he Hot - Di p Pr ocess

ASTM B148 ( 2014)  St andar d Speci f i cat i on f or  
Al umi num- Br onze Sand Cast i ngs

ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B211 ( 2012)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Bar ,  Rod,  and Wi r e

ASTM B241/ B241M ( 2016)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Seaml ess Pi pe and 
Seaml ess Ext r uded Tube

ASTM B271 ( 2011)  St andar d Speci f i cat i on f or  
Copper - Base Al l oy Cent r i f ugal  Cast i ngs

ASTM B308/ B308M ( 2010)  St andar d Speci f i cat i on f or  
Al umi num- Al l oy 6061- T6 St andar d St r uct ur al  
Profiles

ASTM B505/ B505M ( 2014)  St andar d Speci f i cat i on f or  
Copper - Base Al l oy Cont i nuous Cast i ngs

ASTM C955 ( 2017)  St andar d Speci f i cat i on f or  
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Col d- For med St eel  St r uct ur al  Fr ami ng 
Members

ASTM D1187/ D1187M ( 1997;  E 2011;  R 2011)  Asphal t - Base 
Emul si ons f or  Use as Pr ot ect i ve Coat i ngs 
f or  Met al

ASTM F436 ( 2011)  Har dened St eel  Washer s

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM MBG 531 ( 2017)  Met al  Bar  Gr at i ng Manual

NAAMM MBG 531S ( 1989)  Gui de Speci f i cat i on f or  St ai nl ess 
St eel  Gr at i ng

RESEARCH COUNCI L ON STRUCTURAL CONNECTI ONS ( RCSC)

RCSC S348 ( 2014;  Er r at a 2015)  RCSC Speci f i cat i on f or  
St r uct ur al  Joi nt s Usi ng Hi gh- st r engt h Bol t s

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE J514 ( 2012)  Hydr aul i c Tube Fi t t i ngs

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt  20 ( 2002;  E 2004)  Zi nc- Ri ch Pr i mer s ( Type I ,  
I nor gani c,  and Type I I ,  Or gani c)

SSPC Pai nt  29 ( 2002;  E 2004)  Zi nc Dust  Sacr i f i c i al  
Pr i mer ,  Per f or mance- Based

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 Saf et y and Heal t h Requi r ement s Manual

The most  r ecent  USACE EM 385- 1- 1 can be vi ewed at  t he web si t e i ndi cat ed 
i n Sect i on 01 35 26 GOVENMENTAL SAFETY REQUI REMENTS.

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

FS RR- W- 410 ( Rev H)  Wi r e Rope and St r and

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Qual i t y Cont r ol  Pl an; G,  DO
Mi scel l aneous Met al s & St andar d Met al  Ar t i c l es; G,  DO
Shop Fabr i cat ed Met al  I t ems; G,  DO

  Submi t  f abr i cat i on dr awi ngs showi ng l ayout ( s) ,  member  s i z i ng,  
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descr i pt i on of  connect i ons t o st r uct ur al  syst em,  and anchor i ng 
det ai l s as spci f i ed i n AI SC 303.   Dr awi ngs shal l  be s i gned and 
seal ed by a qual i f i ed Li censed Pr of essi onal  Engi neer  r egi st er ed i n 
t he st at e of  Fl or i da and exper i enced i n t he desi gn of  met al  
fabrications.

  Submi t  t empl at es,  er ect i on and i nst al l at i on dr awi ngs i ndi cat i ng 
t hi ckness,  t ype,  gr ade,  c l ass of  met al ,  and di mensi ons.   Show 
const r uct i on det ai l s,  r ei nf or cement ,  anchor age,  and i nst al l at i on 
wi t h r el at i on t o t he cul ver t s const r uct i on.

Cont r ol  Di mensi ons; G,  DO

SD- 03 Pr oduct  Dat a

Mi scel l aneous Met al s & St andar d Met al  Ar t i c l es; G,  DO
Shop Fabr i cat ed Met al  I t ems; G,  DO

  Li st s of  mat er i al s and r ecor ds whi ch i dent i f y t he di sposi t i on of  
appr oved mat er i al  and f abr i cat ed i t ems i n t he wor k.   Al so compl y 
wi t h Pr oduct  Dat a as speci f i ed i n Sect i on 05 50 14 STRUCTURAL 
METAL FABRI CATI ON.

SD- 06 Test  Repor t s

Mi scel l aneous Met al s & St andar d Met al  Ar t i c l es; G,  DO
Shop Fabr i cat ed Met al  I t ems; G,  DO

SD- 07 Cer t i f i cat es

NDT Equi pment  Cal i br at i on Recor ds; G,  DO
Wel der  Qual i f i cat i on Recor ds; G,  DO
I nspect or  Qual i f i cat i ons; G,  DO

SD- 08 Manuf act ur er ' s I nst r uct i ons

Wel di ng Pr ocedur e Speci f i cat i ons; G,  DO
NDT Wr i t t en Pr act i ce; G,  DO

1. 3   QUALI TY ASSURANCE

Mat er i al  shal l  be st r ai ght  bef or e bei ng l ai d of f  or  wor ked.   I f  
st r ai ght eni ng i s necessar y,  i t  shal l  be done by met hods t hat  wi l l  not  
i mpai r  t he met al .   Shar p k i nks or  bends wi l l  be cause f or  r ej ect i on of  t he 
mat er i al .   Mat er i al  wi t h wel ds wi l l  not  be accept ed except  wher e wel di ng 
i s def i ni t el y speci f i ed,  i ndi cat ed or  ot her wi se appr oved.   Bends shal l  be 
made by appr oved di es,  pr ess br akes or  bendi ng r ol l s.   Wher e heat i ng i s 
r equi r ed,  pr ecaut i ons shal l  be t aken t o avoi d over heat i ng t he met al  and i t  
shal l  be al l owed t o cool  i n a manner  t hat  wi l l  not  i mpai r  t he or i gi nal  
pr oper t i es of  t he met al .   Shear i ng shal l  be accur at e and al l  por t i ons of  
t he wor k shal l  be neat l y f i ni shed.   Cor ner s shal l  be squar e and t r ue 
unl ess ot her wi se shown.   Re- ent r ant  cut s shal l  be f i l l et ed r ound t o a 
mi ni mum r adi us i n accor dance wi t h AWS D1. 1/ D1. 1M unl ess ot her wi se 
i ndi cat ed or  appr oved.   Member s shal l  be f r ee of  t wi st s,  bends and 
def or mat i on.   St r ai ght en mat er i al  wi t hout  shear i ng,  f r act ur i ng,  st r essi ng,  
or  damagi ng t he bol t s,  wel ds,  or  base met al .   Use heat  st r ai ght eni ng 
met hods appr oved by t he Engi neer .   Repl ace mat er i al  damaged dur i ng 
st r ai ght eni ng oper at i ons wi t h new mat er i al  at  no addi t i onal  cost  t o t he 
Gover nment .   Do not  heat  met al  t o t emper at ur es gr eat er  t han 1200 degr ees 
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F.   The use of  cut t i ng heads f or  heat i ng and st r ai ght eni ng wi l l  not  be 
per mi t t ed.   Af t er  heat i ng and st r ai ght eni ng,  al l ow t he met al  t o s l owl y 
cool  t o ambi ent  bef or e i nspect i ng f or  evi dence of  f r act ur e or  ot her  
damage.   I f  t he Engi neer  det er mi nes i t  i s  not  possi bl e t o st r ai ght en a 
member  as par t  of  an assembl y,  r emove t he bent  mat er i al  f r om t he assembl y,  
st r ai ght en,  and r e- assembl e or  r epl ace t he component  as r equi r ed by t he 
Engineer.

a.   Di mi nsi onal  Tol er ances f or  St r uct ur al  Wor k.

( 1)   The over al l  di mensi ons of  an assembl ed st r uct ur al  uni t  shal l  
be wi t hi n t he t ol er ances i ndi cat ed on t he dr awi ngs or  as speci f i ed 
f or  t he i t em of  wor k.   Wher e t ol er ances ar e not  speci f i ed i n ot her
sect i ons of  t hese speci f i cat i ons or  shown,  a var i at i on of  1/ 32 
i nch i s per mi ssi bl e i n t he over al l  l engt h of  component  member s 
wi t h bot h ends mi l l ed,  and component  member s wi t hout  mi l l ed ends 
shal l  not  devi at e f r om t he di mensi ons shown by not  mor e t han 1/ 16 
i nch f or  member s 30 f eet  or  l ess i n l engt h and by not  mor e t han 
1/ 8 i nch f or  member s over  30 f eet  i n l engt h.

( 2)   St r uct ur e di mensi ons i ndi cat ed on t he dr awi ngs ar e based on a
st r uct ur e t emper at ur e of  70 degr ees F.   The Cont r act or  shal l  be 
r esponsi bl e f or  any and al l  di mensi onal  adj ust ment s t o compensat e 
f or  act ual  t emper at ur e var i at i ons dur i ng const r uct i on.   Measur e 
t ol er ances of  t he f i nal  assembl y wi t h t he st r uct ur e i n t he
or i ent at i on i n whi ch i t  wi l l  be used.

b.   St r uct ur al  St eel  Fabr i cat i on.   St r uct ur al  st eel  may be cut  by 
mechani cal l y gui ded or  hand- gui ded t or ches,  pr ovi ded an accur at e 
pr of i l e wi t h a sur f ace t hat  i s smoot h and f r ee f r om cr acks and not ches 
i s obt ai ned.   Sur f aces and edges must  be pr epar ed i n accor dance wi t h 
AWS D1. 1/ D1. 1M.   Hand- gui ded cut s must  be chi pped,  gr ound or  machi ned 
t o sound met al .

c.   Seal  Wel di ng.   See dr awi ngs f or  ar eas t hat  r equi r e seal  wel di ng.

d.   Qual i f y wel der s,  per f or m wel di ng,  wel di ng i nspect i on,  and 
cor r ect i ve wel di ng,  i n accor dance wi t h AWS D1. 1/ D1. 1M, AWS D1. 2/ D1. 2M 
and AWS D1. 6/ D1. 6M.   GRI ND ALL BUTT WELDS FLUSH I N THE FI NI SHED 
I NSTALLATI ON.   Use pr ocedur es,  mat er i al s,  and equi pment  of  t he t ype 
r equi r ed f or  t he wor k.

1. 4   ENVI RONMENTAL REQUI REMENTS

Do not  c l ean or  pai nt  sur f ace when damp or  exposed t o f oggy or  r ai ny 
weat her ,  when met al l i c  sur f ace t emper at ur e i s l ess t han 5 degr ees F above 
t he dew poi nt  of  t he sur r oundi ng ai r ,  or  when sur f ace t emper at ur e i s bel ow 
45 degr ees F or  over  95 degr ees F,  unl ess appr oved by t he Cont r act i ng 
Officer.

PART 2   PRODUCTS

2. 1   MI SCELLANEOUS METALS & STANDARD METAL ARTI CLES

Conf or m t o t he r espect i ve speci f i cat i ons and ot her  desi gnat ed r equi r ement s 
f or  mi scel l aneous met al  mat er i al s and st andar d met al  ar t i c l es.   Si zes 
shal l  be as speci f i ed or  shown.   Wher e mat er i al  r equi r ement s ar e not  
speci f i ed,  f ur ni sh mat er i al s sui t abl e f or  t he i nt ended use and subj ect  t o 
approval.
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2. 1. 1   St r uct ur al  St eel

ASTM A572/ A572M,  Gr ade 50.

2. 1. 2   St eel  Pl at es

2. 1. 2. 1   Structural

ASTM A572/ A572M,  Gr ade 50.

2. 1. 3   St eel  Pi pes

2. 1. 3. 1   Post s and Rai l s

ASTM A53/ A53M,  Type S,  Gr ade B,  or  ASTM A500/ A500M Gr ade C,  seaml ess 
gal vani zed,  nomi nal  s i ze and wei ght  c l ass or  out si de di amet er  and nomi nal  
wal l  t hi ckness as shown,  pl ai n ends.

2. 1. 4   St ai nl ess St eel

2. 1. 4. 1   Pl at e,  Sheet ,  and St r i p

ASTM A240/ A240M,  UNS S30403 or  S31603.   Pl at e f i ni sh shal l  be hot - r ol l ed 
and anneal ed or  heat  t r eat ed,  and bl ast  c l eaned or  pi ckl ed.   Pr ovi de No.  1 
sheet  and st r i p f i ni sh.

2. 1. 4. 2   Bar s and Shapes

ASTM A276,  UNS S30403 or  S31603 wi t h a maxi mum car bon cont ent  of  0. 08 
per cent ,  Condi t i on A,  hot - f i ni shed or  col d-  f i ni shed,  Cl ass C.

2. 1. 4. 3   Rol l er  Axl e,  Shaf t ,  Pi ns

ASTM A276,  UNS S20910,  Condi t i on A,  col d- f i ni shed or  hot - r ol l ed and 
machi ne- f i ni shed t o t he t ol er ances speci f i ed i n ASTM A484/ A484M f or  
col d- f i ni shed r ound bar s,  Cl ass C.

2. 1. 4. 4   Gr ease Fi t t i ngs

Heavy- dut y,  push t ype,  wi t h bui l t - i n f l ush bal l  check.   The st ai nl ess 
st eel  f i t t i ngs shal l  be st r ai ght  or  90 degr ee angl e st y l e as r equi r ed by 
t he i nst al l at i on.

2. 1. 4. 5   Tubi ng and Fi t t i ngs

Tubi ng shal l  be st ai nl ess st eel ,  Type 304 or  316,  ASTM A269,  f ul l  f i ni shed 
wel ded or  seaml ess dr awn,  anneal ed and pi ckel ed.   Tube f i t t i ngs shal l  be 
of  st ai nl ess st eel  t ype 304 and shal l  be of  t he f l ar el ess t ype wi t h SAE 
st r ai ght  t hr eads and Buna N or  Vi t on O- r i ng seal s.   The f i t t i ngs shal l  
conf or m wi t h SAE J514.   Al l owabl e Wor ki ng Pr essur e r at i ng shal l  be 4000 
psi ,  mi ni mum.

2. 1. 4. 6   Pipe

ASTM A312/ A312M,  seaml ess,  UNS S30400,  NPS and schedul e number  or  out si de 
di amet er  and nomi nal  wal l  t hi ckness as shown.
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2. 1. 4. 7   Sl eeves and Shaf t  Col l ar s

Sl eeves and shaf t  col l ar s shal l  be st ai nl ess st eel ,  Type 316L,  ASTM A276, 
Condi t i on A,  col d f i ni shed and machi ne f i ni shed as shown on t he dr awi ngs.

2. 1. 5   St eel  Machi ner y

2. 1. 5. 1   Sl eeves and Shaf t  Col l ar s

ASTM A29/ A29M, ASTM A576 UNS G 10400 wi t h a mi ni mum t ensi l e st r engt h of  
87, 000 psi ,  y i el d st r engt h of  52, 500,  and Br i nel l  Har dness of  180.

2. 1. 5. 2   Rods,  Rocker ,  Ar m,  Cam

ASTM A322, ASTM A752 UNS G 4140 wi t h a mi ni mum t ensi l e st r engt h of  98, 000 
psi ,  y i el d st r engt h of  61, 000 psi ,  and Br i nel l  Har dness of  197.

2. 1. 5. 3   Pi ckup Beam Rol l er s

AASTM A322 UNS G 43400 wi t h a mi ni mum t ensi l e st r engt h of  106, 000 psi ,  
y i el d st r engt h of  85, 500 psi  and  Br i nel l  Har dness of  217.

2. 1. 6   Aluminum

2. 1. 6. 1   Sheet s and Pl at es

ASTM B209,  Al l oy 6061,  Temper  T6.

2. 1. 6. 2   Bar s,  Rods and Wi r e

ASTM B211,  Al l oy 6061,  Temper  T6.

2. 1. 6. 3   St r uct ur al  Shapes

ASTM B308/ B308M,  Al l oy 6061,  Temper  T6.

2. 1. 6. 4   Pi pes and Tubes

ASTM B241/ B241M,  Al l oy 6063,  Temper  T6,  s i ze and schedul e number  or  
out si de di amet er  and wal l  t hi ckness as shown.

2. 1. 7   Al umi num Br onze Rods,  Bar s,  Shapes and Bushi ngs

2. 1. 7. 1   Bushings

ASTM B148,  Copper  Al l oy UNS No.  C95400.  ASTM B505/ B505M

2. 1. 7. 2   Sl eeve ( SAE 660)

ASTM B505/ B505M. ASTM B271,  Copper  Al l oy UNS C93200.

2. 1. 8   Duct i l e I r on Cast i ng

ASTM A536 Gr ade 80- 55- 06.

2. 1. 9   Bol t s,  Nut s,  and Washer s

Bol t s,  nut s,  and washer s shal l  be of  t he mat er i al ,  gr ade,  t ype,  c l ass,  
st y l e and f i ni sh i ndi cat ed or  best  sui t ed f or  i nt ended use.
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2. 1. 9. 1   Hi gh- St r engt h Bol t s,  Nut s,  and Washer s

a.   ASTM A325,  Type 1,  hot - di p gal vani zed or  ASTM A490,  Type 1.

b.   Meet  t he r equi r ement s of  RCSC S348 f or  Sl i p Cr i t i cal  Connect i ons.   
Conduct  Rot at i onal - capaci t y t est i ng f or  al l  f ast ener  assembl i es.   Test  
as an assembl y each combi nat i on of  bol t  pr oduct i on l ot ,  nut  l ot ,  and 
washer  l ot .   Assi gn a r ot at i onal - capaci t y l ot  number  t o each 
combi nat i on of  l ot s t est ed.   Test  bol t s i n a Ski dmor e- Wi l hel m 
Cal i br at or  or  an accept abl e equi val ent  devi ce.

2. 1. 9. 2   Bol t s,  Nut s,  and Washer s ( Ot her  Than Hi gh- St r engt h)

a.   Bol t s and Nut s -  ASTM A307,  Gr ade A,  hot - di p gal vani zed or  
ASTM A320/ A320M,  Fer r i t i c  St eel ,  Gr ade L73 Aust eni t i c  St eel ,  Cl ass 2.

b.   Bol t s -  ASME B18. 2. 1.

c.   Nut s -  ASME B18. 2. 2.

d.   Washer s

( 1)   Pl ai n Washer s -  ASME B18. 21. 1,  Type B.

( 2)   Lock Washer  -  ASME B18. 21. 1.

( 3)   Bevel ed Washer s -  ASTM F436,  Type 1,  Bevel ed.

2. 1. 10   Screws

Pr ovi de scr ews of  t he mat er i al ,  gr ade,  t ype,  st y l e,  and f i ni sh i ndi cat ed 
or  best  sui t ed f or  use i nt ended.

2. 1. 10. 1   Cap Scr ews

ASME B18. 2. 1, ASME B18. 3,  or  ASME B18. 6. 2 as r equi r ed.

2. 1. 10. 2   Machi ne Scr ews

ASME B18. 6. 3.

2. 1. 10. 3   Set  Scr ews

ASME B18. 6. 2.

2. 1. 11   Expansi on Anchor s

Type 304 or  316 st ai nl ess st eel .

2. 1. 12   Saf et y Tr eads

Pr ovi de sl i p- on ski d r esi st ant  t r eads made f r om al umi num al l oy as best  
sui t ed f or  t he i nt ended l ocat i on.

2. 1. 13   Wi r e Rope

FS RR- W- 410,  Type I ,  Cl ass 2,  Const r uct i on  1 I WRC,  0. 75 i nch di amet er  
wi t h a mi ni mum br eaki ng st r engt h of  48, 400 pounds.
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2. 1. 14   Gratings

NAAMM MBG 531 and NAAMM MBG 531S.

a.   Descr i pt i on of  gr at i ng:   As i ndi cat ed on t he dr awi ngs.

b.   Anchor age:   Gr at i ng shal l  be anchor ed t o t he suppor t  f r ame wi t h 
r emovabl e f ast ener s.

c.   Fi ni sh:   Hot - di p gal vani zed af t er  f abr i cat i on.

2. 1. 15   St eel  Fl oor  Pl at e

ASTM A786/ A786M,  Pat t er n No.  5.

2. 1. 16   Submi t t al s Requi r ement s

Thi s appl i es t o SHOP FABRI CATED METAL I TEMS al so.   Submi t  t he f ol l owi ng:

a.   Det ai l  dr awi ngs i ndi cat i ng mat er i al  t hi ckness,  t ype,  gr ade,  and 
cl ass;  di mensi ons;  and const r uct i on det ai l s.   I ncl ude i n t he dr awi ngs 
cat al og cut s,  er ect i on det ai l s,  manuf act ur er ' s descr i pt i ve dat a and 
i nst al l at i on i nst r uct i ons,  and t empl at es.   Det ai l  dr awi ngs f or  t he 
f ol l owi ng i t ems:  s l i de/ f l ap gat e and act uat or ,  manat ee scr een,  gat e 
r ecess ar mor ,  t hi mbl e,  and bul khead seal  pl at es.

b.   Li st s of  mat er i al s,  and r ecor ds whi ch i dent i f y t he di sposi t i on of  
appr oved mat er i al  and f abr i cat ed i t ems i n t he wor k.

c.   Cer t i f i ed t est  r epor t s f or  mat er i al s t est s and anal yses.

2. 1. 17   St ai nl ess St eel  St uds

St uds shal l  be made f r om col d dr awn bar  st ock conf or mi ng t o ASTM A493 or  
ASTM A276.   The f ol l owi ng 300- ser i es al l oys may be used;  304L and 316L or  
t he l ow car bon ver si on t her eof .   Ot her  Type 300 ser i es al l oys may be used 
wi t h t he appr oval  of  t he Cont r act i ng Of f i cer ;  however ,  Type 303 shal l  not  
be used.   Wher e st uds ar e t o be cycl i cal l y l oaded,  t hey shal l  be t est ed 
and f ur ni shed i n t he anneal ed condi t i on.

2. 2   SHOP FABRI CATED METAL I TEMS

Conf or m shop f abr i cat ed met al  i t ems t o t he r equi r ement s and det ai l s as 
speci f i ed or  shown and t o t he wor kmanshi p pr ovi s i ons and ot her  appl i cabl e 
f abr i cat i on r equi r ement s as speci f i ed i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRICATIONS.

2. 2. 1   Railings

Pr ovi de r ai l i ngs as t ype speci f i ed and show,  f ur ni sh,  and i nst al l  compl et e 
wi t h al l  f i t t i ngs,  br acket s,  f ast ener s,  s l eeves,  anchor s,  and ot her  
appur t enances as shown and as r equi r ed f or  pr oper  i nst al l at i on.   Desi gn 
handr ai l s t o r esi st  a mi ni mum concent r at ed l oad of  200 l bf  i n any 
di r ect i on at  any poi nt  of  t he t op of  t he r ai l  or  50 l b/ f t  appl i ed 
hor i zont al l y t o t op of  t he r ai l ,  whi chever  i s mor e sever e.
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2. 2. 1. 1   Materials

St eel  handr ai l s,  i ncl udi ng i nser t s i n concr et e,  shal l  be st eel  pi pe 
conf or mi ng t o ASTM A53/ A53M,  Gr ade B,  Schedul e 80;  or  ASTM A500/ A500M, 
Gr ade B,  mi ni mum 0. 200 i nch wal l  t hi ckness.   Pr ovi de st eel  r ai l i ngs wi t h 
1- 1/ 2 i nch nomi nal  s i ze.   Rai l i ngs shal l  be hot - di p gal vani zed.   Pi pe 
col l ar s shal l  be hot - di p gal vani zed st eel .   Pr ovi de al l  f ast ener s of  
Ser i es 300 st ai nl ess st eel .

2. 2. 1. 2   Fabrication

Ri gi d j oi nt s i n r ai l i ngs shal l  be of  wel ded assembl y and be 
f l ush- f i ni shed.   Rei nf or ce wel ded j oi nt s wi t h t i ght - f i t t i ng i nt er i or  
s l eeves assembl ed by wel di ng r ai l s and post s t o f l ush- t ype f i t t i ngs,  or  by 
mi t er i ng and wel di ng j oi ni ng r ai l s and post s.   Pr ovi de st ai nl ess st eel  
f ast ener s f or  st eel  f i t t i ngs.   Expansi on j oi nt s i n r ai l i ngs shal l  be an 
i nner - s l eeved sl i p- j oi nt ,  wi t h one end of  t he s l eeve secur ed t o one r ai l  
and t he ends of  t he adj oi ni ng r ai l s separ at ed a mi ni mum of  1 i nch i n t he 
i nst al l ed posi t i on.   Locat e expansi on j oi nt s i n r ai l s near  t he 
i nt er sect i on of  r ai l s  and post s.   Make bends i n r ai l i ngs i n a manner  t hat  
r ai l i ngs ar e not  cr ushed and mai nt ai n t hei r  or i gi nal  cr oss- sect i onal  
shape.   Gr ound wel ds smoot h.   Pr ovi de r ai l i ngs f r ee of  bur r s,  shar p 
cor ner s,  and shar p edges.   For  r ai l i ngs of  ot her  t han wel ded assembl y,  
manuf act ur er  desi gn cal cul at i ons,  showi ng t hat  t he i nst al l ed r ai l i ngs ar e 
capabl e of  wi t hst andi ng a desi gn wor ki ng l oad of  200 l bf  appl i ed i n any 
di r ect i on at  any poi nt  on t he t op r ai l  wi t hout  per manent  def or mat i on,  
shal l  be submi t t ed and appr oved pr i or  t o i nst al l at i on.

2. 2. 2   Gr at i ngs and Cover  Pl at es

Pr ovi de gr at i ng and cover  pl at es of  t he mat er i al  and si ze shown,  and 
f abr i cat ed i n sect i onal  panel s of  t he wi dt h and l engt h shown,  or  as 
appr opr i at e,  t o accur at el y f i t  wi t hi n t he suppor t i ng r ecess f r ames.   
Pr ovi de openi ngs t hr ough panel s as shown or  as r equi r ed.

2. 2. 2. 1   Grating

Gr at i ngs ar e as speci f i ed i n pr evi ous par agr aph t i t l ed GRATI NGS.   Band 
edges of  gr at i ngs and openi ngs t hr ough gr at i ngs whi ch r equi r e t he cut t i ng 
of  mor e t han one bear i ng bar .   Pr ovi de f ast ener s of  t he t ype r ecommended 
by t he manuf act ur er  and appr oved.   Pr ovi de nonsl i p nosi ng on st ai r  t r ead 
gratings.

2. 2. 2. 2   Cover  Pl at es

Pr ovi de cover  pl at es as speci f i ed i n par agr aph t i t l ed STEEL FLOOR PLATE.   
Pr ovi de cover  pl at e panel s wi t h hol es f or  i nser t i on of  r emoval  t ool  as 
shown.   Remove shar p edges and bur r s f r om pl at es.

2. 2. 3   St eel  St ai r s

Pr ovi de st eel  st ai r s compl et e wi t h st r uct ur al  or  f or med channel  st r i nger s,  
gr at i ng t r eads,  s l i p- r esi st ant  met al l i c  t r eads,  l andi ngs,  col umns,  
handr ai l s,  and necessar y bol t s and ot her  f ast eni ngs as i ndi cat ed.   Cl ose 
exposed ends of  st r i nger s and cont i nue ar ound l andi ngs whi ch t hey 
suppor t .   Conf or m t o ASTM A36/ A36M f or  st r uct ur al  st eel .   St ai r s and 
accessor i es shal l  be gal vani zed af t er  f abr i cat i on.   I nt egr al  nosi ngs shal l  
have br aces ext ended i nt o t he concr et e f i l l .   Fabr i cat e st ai r  t r eads and 
l andi ngs of  st eel  gr at i ngs of  t he t ype speci f i ed i n par agr aph GRATI NG.   
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Pr ovi de gr at i ng t r eads wi t h s l i p- r esi st ant  nosi ngs.   Pr ovi de bol t s,  nut s 
and ot her  f ast eni ngs as shown and as r equi r ed f or  pr oper  i nst al l at i on.   
Use l ock washer s under  al l  nut s.   Anchor  r ai l i ngs of  t he t ype speci f i ed 
above i n par agr aph RAI LI NGS t o st ai r s as shown.

2. 2. 4   Recess Fr ames

Fabr i cat e r ecess f r ames of  st r uct ur al  shapes of  t he t ype shown.   Gr i nd 
wel ded j oi nt s i n f r ames smoot h.   Anchor  f r ames t o suppor t s i n t he manner  
shown and not  be cont i nuous acr oss cont r act i on or  expansi on j oi nt s.

2. 2. 5   Ladders

Pr ovi de f i xed- r ai l  met al  l adder s conf or mi ng t o t he r equi r ement s of  
EM 385- 1- 1 and t o det ai l s shown.   Fabr i cat e l adder s of  al umi num as shown.   
Fabr i cat i on of  l adder s shal l  consi st  of  sol i d- sect i on r od r ungs f i t t ed 
i nt o hol es i n bar  s i de r ai l s and wel ded.   Make spl i ces i n s i de r ai l s usi ng 
f ul l  penet r at i on wel ds and pr ovi de a f l ush and smoot h t r ansi t i on bet ween 
connect i ng ends.   Gr i nd al l  wel ds smoot h.   Wel d l adder  r ai l s t o bent - bar  
suppor t i ng br acket s anchor ed t o suppor t i ng st r uct ur e as shown.   The 
Cont r act or  shal l  i nst al l  a r i gi d r ai l  f al l  pr ot ect i on syst em as shown.

2. 2. 6   Ladder  Rungs,  Gr ab Bar s,  Saf et y Fal l  Ar r est  Anchor s

Fabr i cat e Ladder  r ungs,  gr ab bar s,  and saf et y f al l  ar r est  anchor s f r om 
st ai nl ess st eel  r ods i n accor dance wi t h ASTM C955,  Gr ade 75,  Al l oy S31653 
or  S31803.

2. 2. 7   Sur f ace Fi ni shes

2. 2. 7. 1   Gal vani z i ng and Zi nc Repai r

I t ems speci f i ed t o be gal vani zed,  when pr act i cabl e and not  i ndi cat ed 
ot her wi se,  shal l  be hot - di p gal vani zed af t er  f abr i cat i on.   Gal vani ze i n 
accor dance wi t h ASTM A123/ A123M, ASTM A653/ A653M,  or  ASTM A924/ A924M,  as 
appl i cabl e.   Regal vani ze ar eas wher e zi nc coat i ngs ar e dest r oyed by 
cut t i ng,  wel di ng or  ot her  causes.   Coat i ngs 2 ounces or  heavi er  shal l  be 
r egal vani zed wi t h a sui t abl e l ow- mel t i ng z i nc base al l oy s i mi l ar  t o t he 
r ecommendat i ons of  t he Amer i can Hot - Di p Gal vani zer s Associ at i on t o t he 
t hi ckness and qual i t y speci f i ed f or  t he or i gi nal  z i nc coat i ng.   Repai r  
coat i ngs l ess t han 2 ounces i n accor dance wi t h ASTM A780/ A780M.

2. 2. 7. 2   Nonf er r ous Met al  Sur f aces

Pr ot ect  by pl at i ng,  anodi c,  or  or gani c coat i ngs.

2. 2. 7. 3   Al umi num Sur f aces

Bef or e f i ni shes ar e appl i ed,  r emove r ol l  mar ks,  scr at ches,  r ol l ed- i n 
scr at ches,  k i nks,  st ai ns,  pi t s,  or ange peel ,  di e mar ks,  st r uct ur al  
st r eaks,  and ot her  def ect s whi ch wi l l  af f ect  uni f or m appear ance of  
f i ni shed sur f aces.   Unexposed sheet ,  pl at e and ext r usi ons may have mi l l  
f i ni sh as f abr i cat ed.   Unl ess ot her wi se speci f i ed,  pr ovi de al l  ot her  
al umi num i t ems wi t h st andar d mi l l  f i ni sh.
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PART 3   EXECUTI ON

3. 1   GENERAL I NSTALLATI ON REQUI REMENTS

I nst al l  i t ems at  l ocat i ons i ndi cat ed,  accor di ng t o manuf act ur er ' s 
i nst r uct i ons.   Ver i f y al l  measur ement s and t ake al l  f i el d measur ement s 
necessar y bef or e f abr i cat i on.   Exposed f ast eni ngs shal l  be compat i bl e 
mat er i al s,  gener al l y mat ch i n col or  and f i ni sh,  and har moni ze wi t h t he 
mat er i al  t o whi ch f ast eni ngs ar e appl i ed.   Mat er i al s and par t s necessar y 
t o compl et e each i t em,  even t hough such wor k i s not  def i ni t el y shown or  
speci f i ed,  shal l  be i ncl uded.   Poor  mat chi ng of  hol es f or  f ast ener s wi l l  
be cause f or  r ej ect i on.   Conceal  f ast eni ngs wher e pr act i cabl e.   Thi ckness 
of  met al  and det ai l s of  assembl y and suppor t s shal l  pr ovi de st r engt h and 
st i f f ness.   For m j oi nt s exposed t o t he weat her  t o excl ude wat er .   I t ems 
l i s t ed bel ow r equi r e addi t i onal  pr ocedur es.

3. 2   ANCHORAGE,  FASTENI NGS,  AND CONNECTI ONS

Pr ovi de anchor age wher e necessar y f or  f ast eni ng mi scel l aneous met al  i t ems 
secur el y i n pl ace.   I ncl ude f or  anchor age not  ot her wi se speci f i ed or  
i ndi cat ed sl ot t ed i nser t s,  expansi on shi el ds,  and powder - dr i ven f ast ener s,  
when appr oved f or  concr et e;  t oggl e bol t s and t hr ough bol t s f or  masonr y;  
machi ne and car r i age bol t s f or  st eel ;  t hr ough bol t s,  l ag bol t s,  and scr ews 
f or  wood.   Do not  use wood pl ugs i n any mat er i al .   Pr ovi de non- f er r ous 
at t achment s f or  non- f er r ous met al .   Make exposed f ast eni ngs of  compat i bl e 
mat er i al s,  gener al l y mat chi ng i n col or  and f i ni sh,  t o whi ch f ast eni ngs ar e 
appl i ed.  Conceal  f ast eni ngs wher e pr act i cabl e.

3. 3   FINISHES

3. 3. 1   Di ssi mi l ar  Mat er i al s

Wher e di ssi mi l ar  met al s ar e i n cont act ,  pr ot ect  sur f aces wi t h a coat  
conf or mi ng t o SSPC Pai nt  20 or  SSPC Pai nt  29 t o pr event  gal vani c or  
cor r osi ve act i on.   Wher e al umi num i s i n cont act  wi t h concr et e,  pl ast er ,  
mor t ar ,  masonr y,  wood,  or  absor pt i ve mat er i al s subj ect  t o wet t i ng,  pr ot ect  
with ASTM D1187/ D1187M,  asphal t - base emul si on.

3. 3. 2   Fi el d Pr epar at i on

Remove r ust  pr event i ve coat i ng j ust  pr i or  t o f i el d er ect i on,  usi ng a 
r emover  appr oved by t he r ust  pr event i ve manuf act ur er .   Pr ovi de sur f aces,  
when assembl ed,  f r ee of  r ust ,  gr ease,  di r t  and ot her  f or ei gn mat t er .

3. 4   ATTACHMENT OF HANDRAI LS

I nst al l  r ai l i ngs as speci f i ed and shown.   Rai l i ng post s anchor ed t o 
concr et e sur f aces per pendi cul ar  t o t he post s shal l  be as shown.   Rai l i ng 
post s anchor ed t o st r uct ur al  met al  shal l  be r i gi dl y secur ed t o f l ange 
f i t t i ngs t o st r uct ur al  met al .   Ri gi dl y secur e ends of  r ai l s  anchor ed t o 
concr et e or  masonr y t o f l ange f i t t i ngs anchor ed t o concr et e or  masonr y 
wi t h expansi on anchor s.   I nst al l  t oeboar ds and br acket s wher e i ndi cat ed.   
Spl i ces,  wher e r equi r ed,  shal l  be made at  expansi on j oi nt s.   I nst al l  
r emovabl e sect i ons as i ndi cat ed.

3. 4. 1   I nst al l at i on of  St eel  Handr ai l s

Per f or m i nst al l at i on by means shown.   Secur e r ai l  ends by st eel  pi pe 
f l anges anchor ed by expansi on shi el ds and bol t s.
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3. 5   COVER PLATES AND FRAMES

I nst al l  t he t ops of  cover  pl at es and f r ames f l ush wi t h f l oor .

3. 6   LADDERS

Secur e t o t he adj acent  const r uct i on wi t h t he c l i p angl es at t ached t o t he 
st r i nger .   Secur e t o masonr y or  concr et e wi t h not  l ess t han t wo 1/ 2 i nch 
di amet er  expansi on bol t s.   I nst al l  i nt er medi at e c l i p angl es not  over  48 
inches  on cent er .   I nst al l  br acket s as r equi r ed f or  secur i ng of  l adder s 
wel ded or  bol t ed t o st r uct ur al  st eel  or  bui l t  i nt o t he masonr y or  concr et e.

3. 7   STEEL STAI RS

Pr ovi de anchor  bol t s,  gr at i ng f ast ener s,  washer s,  and al l  par t s or  devi ces 
necessar y f or  pr oper  i nst al l at i on.   Pr ovi de l ock washer s under  nut s.

3. 8   I NSTALLATI ON OF GUARD POSTS ( BOLLARDS/ PI PE GUARDS)

Set  pi pe guar ds ver t i cal l y i n concr et e pi er s.   Pi er s shal l  be const r uct ed 
as shown.

       - -  End of  Sect i on - -
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SECTI ON 08 11 13

STEEL DOORS AND FRAMES

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A879/ A879M ( 2012)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  z i nc Coat ed by t he El ect r ol yt i c 
Pr ocess f or  Appl i cat i ons Requi r i ng 
Desi gnat i on of  t he Coat i ng Mass on Each 
Surface

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHMA)

BHMA A115 ( 2006) ( Compl et e Set  -  Spec dat es Var y)  
Speci f i cat i ons f or  Door  and Fr ame 
Pr epar at i on f or  Har dwar e ( I ncl  A115. 1 
( 1990) ,  A115. 2 ( 1987) ,  A115. 4 ( 1994) ,  
A115. 5 ( 1992) ,  A115. 6 ( 1993) ,  A115. 12 
( 1994) ,  A115. 13 ( 1991) ,  A115. 14 ( 1994) ,  
A115. 15 ( 1994) ,  A115. 16 ( 1990) ,  A115. 17 
( 1994) ,  A115. 18 ( 1994)

STEEL DOOR I NSTI TUTE ( SDI / DOOR)

SDI / DOOR 111 ( 2009)  Recommended Sel ect i on and Usage 
Gui de f or  St andar d St eel  Door s,  Fr ames and 
Accessories

SDI / DOOR A250. 11 ( 2001)  Recommended Er ect i on I nst r uct i ons 
f or  St eel  Fr ames

SDI / DOOR A250. 3 ( 2007;  R 2011)  Test  Pr ocedur e and 
Accept ance Cr i t er i a f or  Fact or y Appl i ed 
Fi ni sh Pai nt ed St eel  Sur f aces f or  St eel  
Door s and Fr ames

SDI / DOOR A250. 6 ( 2003;  R2009)  Recommended Pr act i ce f or  
Har dwar e Rei nf or ci ng on St andar d St eel  
Door s and Fr ames
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SDI / DOOR A250. 8 ( 2003;  R2008)  Recommended Speci f i cat i ons 
f or  St andar d St eel  Door s and Fr ames

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Doors ; G|RO

Frames ; G|RO

Accessories

Weatherstripping

Show el evat i ons,  const r uct i on det ai l s,  met al  gages,  har dwar e 
pr ovi s i ons,  met hod of  gl azi ng,  and i nst al l at i on det ai l s.

Schedul e of  doors ; G|RO

Schedul e of  frames ; G|RO

Submi t  door  and f r ame l ocat i ons.

SD- 03 Pr oduct  Dat a

Doors ; G|RO

Frames ; G|RO

Accessories

Weatherstripping

Submi t  manuf act ur er ' s descr i pt i ve l i t er at ur e f or  door s,  f r ames,  
and accessor i es.   I ncl ude dat a and det ai l s on door  const r uct i on,  
panel  ( i nt er nal )  r ei nf or cement ,  i nsul at i on,  and door  edge 
const r uct i on.   When " cust om hol l ow met al  door s"  ar e pr ovi ded i n 
l i eu of  " st andar d st eel  door s, "  pr ovi de addi t i onal  det ai l s and 
dat a suf f i c i ent  f or  compar i son t o SDI / DOOR A250. 8 r equi r ement s.

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  door s,  f r ames,  and accessor i es undamaged and wi t h pr ot ect i ve 
wr appi ngs or  packagi ng.  Pr ovi de t empor ar y st eel  spr eader s secur el y 
f ast ened t o t he bot t om of  each wel ded f r ame.   St or e door s and f r ames on 
pl at f or ms under  cover  i n c l ean,  dr y,  vent i l at ed,  and accessi bl e l ocat i ons,  
with  1/ 4 i nch ai r space bet ween door s.   Remove damp or  wet  packagi ng 
i mmedi at el y and wi pe af f ect ed sur f aces dr y.   Repl ace damaged mat er i al s 
wi t h new.
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PART 2   PRODUCTS

2. 1   COMMERCI AL SECURI TY HOLLOW METAL DOORS

Provide SDI / DOOR A250. 8,  Level  4,  swi ng t ype door  of  t he s i ze and desi gn 
indicated.

2. 2   STANDARD STEEL FRAMES

SDI / DOOR A250. 8,  Level  4,  except  as ot her wi se speci f i ed.   For m f r ames t o 
s i zes and shapes i ndi cat ed,  wi t h wel ded cor ner s.   Pr ovi de st eel  f r ames f or  
door s,  unl ess ot her wi se i ndi cat ed.

2. 2. 1   Wel ded Fr ames

Cont i nuousl y wel d f r ame f aces at  cor ner  j oi nt s.   Mechani cal l y i nt er l ock or  
cont i nuousl y wel d st ops and r abbet s.   Gr i nd wel ds smoot h.

Wel d f r ames i n accor dance wi t h t he r ecommended pr act i ce of  t he St r uct ur al  
Wel di ng Code Sect i ons 1 t hr ough 6,  AWS D1. 1/ D1. 1M and i n accor dance wi t h 
t he pr act i ce speci f i ed by t he pr oducer  of  t he met al  bei ng wel ded.

2. 2. 2   Anchors

2. 2. 2. 1   Wal l  Anchor s

Pr ovi de at  l east  t hr ee anchor s f or  each j amb.   For  f r ames whi ch ar e mor e 
than  7. 5 f eet  i n hei ght ,  pr ovi de one addi t i onal  anchor  f or  each j amb f or  
each addi t i onal  2. 5 f eet  or  f r act i on t her eof .

a.   Masonr y:   Pr ovi de anchor s of  cor r ugat ed or  per f or at ed st eel  st r aps 
or  3/ 16 i nch di amet er  st eel  wi r e,  adj ust abl e or  T- shaped;

b.   St ud par t i t i ons:   Wel d or  ot her wi se secur el y f ast en anchor s t o 
backs of  f r ames.   Desi gn anchor s t o be f ast ened t o c l osed st eel  
st uds wi t h sheet  met al  scr ews,  and t o open st eel  st uds by wi r i ng 
or  wel di ng;

c.   Compl et ed openi ngs:   Secur e f r ames t o pr evi ousl y pl aced concr et e 
or  masonr y wi t h expansi on bol t s i n accor dance wi t h SDI / DOOR 111; 
and

2. 2. 2. 2   Fl oor  Anchor s

Pr ovi de f l oor  anchor s dr i l l ed f or  3/ 8 i nch anchor  bol t s at  bot t om of  each 
j amb member .   Wher e f l oor  f i l l  occur s,  t er mi nat e bot t om of  f r ames at  t he 
i ndi cat ed f i ni shed f l oor  l evel s and suppor t  by adj ust abl e ext ensi on cl i ps 
r est i ng on and anchor ed t o t he st r uct ur al  s l abs.

2. 3   WEATHERSTRIPPING

As speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.

2. 3. 1   I nt egr al  Gasket

Bl ack synt het i c r ubber  gasket  wi t h t abs f or  f act or y f i t t i ng i nt o f act or y 
s l ot t ed f r ames,  or  ext r uded neopr ene f oam gasket  made t o f i t  i nt o a 
cont i nuous gr oove f or med i n t he f r ame,  may be pr ovi ded i n l i eu of  head and 
j amb seal s speci f i ed i n Sect i on 08 71 00 DOOR HARDWARE.   I nser t  gasket  i n 
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gr oove af t er  f r ame i s f i ni sh pai nt ed.

2. 4   HARDWARE PREPARATI ON

Pr ovi de mi ni mum har dwar e r ei nf or ci ng gages as speci f i ed i n SDI / DOOR A250. 6.   
Dr i l l  and t ap door s and f r ames t o r ecei ve f i ni sh har dwar e.  Pr epar e door s 
and f r ames f or  har dwar e i n accor dance wi t h t he appl i cabl e r equi r ement s of  
SDI / DOOR A250. 8 and SDI / DOOR A250. 6.   For  addi t i onal  r equi r ement s r ef er  t o 
BHMA A115.  Dr i l l  and t ap f or  sur f ace- appl i ed har dwar e at  t he pr oj ect  
s i t e.   Bui l d addi t i onal  r ei nf or ci ng f or  sur f ace- appl i ed har dwar e i nt o t he 
door  at  t he f act or y.   Locat e har dwar e i n accor dance wi t h t he r equi r ement s 
of SDI / DOOR A250. 8,  as appl i cabl e.   Punch door  f r ames t o r ecei ve a mi ni mum 
of  t wo r ubber  or  v i nyl  door  s i l encer s on l ock s i de of  door s.   Set  l ock 
st r i kes out  t o pr ovi de cl ear ance f or  s i l encer s.

2. 5   FINISHES

2. 5. 1   Fact or y- Pr i med Fi ni sh

Al l  sur f aces of  door s and f r ames shal l  be t hor oughl y c l eaned,  chemi cal l y 
t r eat ed and f act or y pr i med wi t h a r ust  i nhi bi t i ng coat i ng as speci f i ed i n 
SDI / DOOR A250. 8.

2. 5. 2   El ect r ol yt i c Zi nc- Coat ed Anchor s and Accessor i es

Pr ovi de el ect r ol yt i cal l y deposi t ed z i nc- coat ed st eel  i n accor dance wi t h 
ASTM A879/ A879M,  Commer ci al  Qual i t y,  Coat i ng Cl ass A.   Phosphat e t r eat  and 
f act or y pr i me zi nc- coat ed sur f aces as speci f i ed i n SDI / DOOR A250. 8.

2. 5. 3   Fact or y- Appl i ed Enamel  Fi ni sh

Coat i ngs shal l  meet  t est  pr ocedur es and accept ance cr i t er i a i n accor dance 
with SDI / DOOR A250. 3.   Af t er  f act or y pr i mi ng,  appl y t wo coat s of  
medi um- gl oss enamel  t o exposed sur f aces.   Separ at el y bake or  oven dr y each 
coat .   Dr yi ng t i me and t emper at ur e r equi r ement s shal l  be i n accor dance 
wi t h t he coat i ng manuf act ur er ' s r ecommendat i ons.   Col or ( s)  of  f i ni sh coat  
shal l  mat ch appr oved col or  sampl e( s) .

2. 6   FABRI CATI ON AND WORKMANSHI P

Fi ni shed door s and f r ames shal l  be st r ong and r i gi d,  neat  i n appear ance,  
and f r ee f r om def ect s,  waves,  scr at ches,  cut s,  dent s,  r i dges,  hol es,  war p,  
and buckl e.   Mol ded member s shal l  be c l ean cut ,  st r ai ght ,  and t r ue,  wi t h 
j oi nt s coped or  mi t er ed,  wel l  f or med,  and i n t r ue al i gnment .   Dr ess 
exposed wel ded and sol der ed j oi nt s smoot h.   Desi gn door  f r ame sect i ons f or  
use wi t h t he wal l  const r uct i on i ndi cat ed.   Cor ner  j oi nt s shal l  be wel l  
f or med and i n t r ue al i gnment .   Conceal  f ast eni ngs wher e pr act i cabl e.   

2. 6. 1   Gr out ed Fr ames

For  f r ames t o be i nst al l ed i n ext er i or  wal l s and t o be f i l l ed wi t h mor t ar  
or  gr out ,  f i l l  t he st ops wi t h st r i ps of  r i gi d i nsul at i on t o keep t he gr out  
out  of  t he st ops and t o f aci l i t at e i nst al l at i on of  st op- appl i ed head and 
j amb seal s.
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PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Frames

Set  f r ames i n accor dance wi t h SDI / DOOR A250. 11.   Pl umb,  al i gn,  and br ace 
secur el y unt i l  per manent  anchor s ar e set .   Anchor  bot t oms of  f r ames wi t h 
expansi on bol t s or  powder - act uat ed f ast ener s.   Bui l d i n or  secur e wal l  
anchor s t o adj oi ni ng const r uct i on.   Backf i l l  f r ames wi t h mor t ar .   Coat  
i nsi de of  f r ames wi t h cor r osi on- i nhi bi t i ng bi t umi nous mat er i al .   For  
f r ames i n ext er i or  wal l s,  ensur e t hat  st ops ar e f i l l ed wi t h r i gi d 
i nsul at i on bef or e gr out  i s pl aced.

3. 1. 2   Doors

Hang door s i n accor dance wi t h c l ear ances speci f i ed i n SDI / DOOR A250. 8.   
Af t er  er ect i on and gl azi ng,  c l ean and adj ust  har dwar e.

3. 2   PROTECTION

Pr ot ect  door s and f r ames f r om damage.   Repai r  damaged door s and f r ames 
pr i or  t o compl et i on and accept ance of  t he pr oj ect  or  r epl ace wi t h new,  as 
di r ect ed.   Wi r e br ush r ust ed f r ames unt i l  r ust  i s  r emoved.   Cl ean 
t hor oughl y.   Appl y an al l - over  coat  of  r ust - i nhi bi t i ve pai nt  of  t he same 
t ype used f or  shop coat .

3. 3   CLEANING

Upon compl et i on,  c l ean exposed sur f aces of  door s and f r ames t hor oughl y.   
Remove mast i c smear s and ot her  unsi ght l y mar ks.

        - -  End of  Sect i on - -
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PART 3   EXECUTI ON

  3. 1   I NSTALLATI ON
    3. 1. 1   Weat her  St r i ppi ng I nst al l at i on
      3. 1. 1. 1   St op- Appl i ed Weat her  St r i ppi ng
    3. 1. 2   Soundpr oof i ng I nst al l at i on
    3. 1. 3   Thr eshol d I nst al l at i on
  3. 2   EXI T DOORS
  3. 3   HARDWARE LOCATI ONS
  3. 4   KEY CABI NET AND CONTROL SYSTEM
  3. 5   FI ELD QUALI TY CONTROL
  3. 6   HARDWARE SETS ( BHMA AND STANDARDS)

- -  End of  Sect i on Tabl e of  Cont ent s - -
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SECTI ON 08 71 00

DOOR HARDWARE

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM E283 ( 2004;  R 2012)  Det er mi ni ng t he Rat e of  Ai r  
Leakage Thr ough Ext er i or  Wi ndows,  Cur t ai n 
Wal l s,  and Door s Under  Speci f i ed Pr essur e 
Di f f er ences Acr oss t he Speci men

ASTM F883 ( 2013)  Padl ocks

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHMA)

BHMA A156. 1 ( 2006)  But t s and Hi nges

BHMA A156. 13 ( 2005)  Mor t i se Locks & Lat ches,  Ser i es 1000

BHMA A156. 15 ( 2011)  Rel ease Devi ces Cl oser  Hol der ,  
El ect r omagnet i c and El ect r omechani cal

BHMA A156. 16 ( 2002)  Auxi l i ar y Har dwar e

BHMA A156. 18 ( 2006)  Mat er i al s and Fi ni shes

BHMA A156. 21 ( 2006)  Thr eshol ds

BHMA A156. 22 ( 2012)  Door  Gasket i ng and Edge Seal  Syst ems

BHMA A156. 4 ( 2000)  Door  Cont r ol s -  Cl oser s

BHMA A156. 5 ( 2001)  Auxi l i ar y Locks & Associ at ed 
Products

BHMA A156. 6 ( 2005)  Ar chi t ect ur al  Door  Tr i m

BHMA A156. 7 ( 2003)  Templ at e Hi nge Di mensi ons

BHMA A156. 8 ( 2005)  Door  Cont r ol s -  Over head St ops and 
Holders

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM HMMA 862 ( 2013)  Gui de Speci f i cat i ons f or  Commer ci al  
Secur i t y Hol l ow Met al  Door s and Fr ames
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 101 ( 2018;  TI A 18- 1)  Li f e Saf et y Code

STEEL DOOR I NSTI TUTE ( SDI / DOOR)

SDI / DOOR A250. 8 ( 2003;  R2008)  Recommended Speci f i cat i ons 
f or  St andar d St eel  Door s and Fr ames

UNDERWRI TERS LABORATORI ES ( UL)

UL Bl d Mat  Di r ( updat ed cont i nuousl y onl i ne)  Bui l di ng 
Mat er i al s Di r ect or y

1. 2   SUBMITTALS

Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

SD- 02 Shop Dr awi ngs

Har dwar e schedul e; G,  RO

Keyi ng syst em

SD- 03 Pr oduct  Dat a

Har dwar e i t ems; G,  RO

SD- 07 Cer t i f i cat es

Certificates

The Cont r act or  shal l  cer t i f y i n wr i t i ng t hat  t he commer ci al  
secur i t y door  manuf act ur es has been consul t ed f or  speci f i c  
har dwar e set s needed f or  Secur i t y Level  4,  and t hat  t he 
r ecommended har dwar e set s have been i nst al l ed i n accor dance wi t h 
t he manuf act ur er ' s r ecommended pr ocedur es.

SD- 08 Manuf act ur er ' s I nst r uct i ons

Installation

SD- 10 Oper at i on and Mai nt enance Dat a

Har dwar e Schedul e i t ems,  Dat a Package 1;  G,  RO

Submi t  dat a package i n accor dance wi t h Sect i on 01 78 23 OPERATI ON 
AND MAI NTENANCE DATA.

1. 3   HARDWARE SCHEDULE

Pr epar e and submi t  har dwar e schedul e i n t he f ol l owi ng f or m:

                     Ref er ence        Mf r .               UL Mar k 
                     Publ i -            Name     Key      ( I f  f i r e  BHMA
  Har d-               cat i on           and      Con-      r at ed     Fi ni sh
  war e   Quan-        Type             Cat al og  t r ol      and       Desi gna-
  I t em   t i t y   Si ze  No.      Fi ni sh   No.       Symbol s  l i s t ed)    t i on
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  - - - - -   - - - - -  - - - -   - - - - - -   - - - - - -    - - - - - - -   - - - - - - -   - - - - - - - -   - - - - - - - - -

1. 4   KEY BI TTI NG CHART REQUI REMENTS

The Gover nment  wi l l  pr ovi de key bi t t i ng char t s t o t he Cont r act or .   The 
Cont r act or  shal l  use t he key bi t t i ng char t s t o f abr i cat e cor es and keys t o 
be used by t he Gover nment  upon compl et i on of  wor k.

1. 5   QUALI TY ASSURANCE

1. 5. 1   Har dwar e Manuf act ur er s and Modi f i cat i ons

Pr ovi de,  as f ar  as f easi bl e,  l ocks,  hi nges,  pi vot s,  and cl oser s of  one 
l ock,  hi nge,  or  c l oser  manuf act ur er ' s make.   Modi f y har dwar e as necessar y 
t o pr ovi de f eat ur es i ndi cat ed or  speci f i ed.

1. 5. 2   Key Shop Dr awi ngs Coor di nat i on Meet i ng

Pr i or  t o t he submi ssi on of  t he key shop dr awi ng,  t he Cont r act i ng Of f i cer ,  
Cont r act or ,  Door  Har dwar e subcont r act or ,  usi ng Agency  and Agency 
Locksmi t h shal l  meet  t o di scuss key r equi r ement s f or  t he f aci l i t y .

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  har dwar e i n or i gi nal  i ndi v i dual  cont ai ner s,  compl et e wi t h 
necessar y appur t enances i ncl udi ng f ast ener s and i nst r uct i ons.   Mar k each 
i ndi v i dual  cont ai ner  wi t h i t em number  as shown i n har dwar e schedul e.   
Del i ver  per manent  keys t o t he Cont r act i ng Of f i cer ,  ei t her  di r ect l y or  by 
cer t i f i ed mai l .   Del i ver  const r uct i on mast er  keys wi t h t he l ocks.

PART 2   PRODUCTS

2. 1   TEMPLATE HARDWARE

Pr ovi de har dwar e t o be appl i ed t o met al  or  t o pr ef i ni shed door s 
manuf act ur ed t o t empl at e.   Pr ompt l y f ur ni sh t empl at e i nf or mat i on or  
t empl at es t o door  and f r ame manuf act ur er s.   Conf or m t o BHMA A156. 7 f or  
t empl at e hi nges.   Coor di nat e har dwar e i t ems t o pr event  i nt er f er ence wi t h 
ot her  har dwar e.

2. 2   HARDWARE FOR EXI T DOORS

Pr ovi de al l  har dwar e necessar y t o meet  t he r equi r ement s of  NFPA 101 f or  
exi t  door s,  and NAAMM HMMA 862 f or  secur i t y gr ade 4,  as wel l  as t o ot her  
r equi r ement s i ndi cat ed,  even i f  such har dwar e i s not  speci f i cal l y 
ment i oned under  par agr aph ent i t l ed " Har dwar e Schedul e. "   Pr ovi de t he l abel  
of  Under wr i t er s Labor at or i es,  I nc.  f or  such har dwar e l i s t ed i n 
UL Bl d Mat  Di r  or  l abel ed and l i s t ed by anot her  t est i ng l abor at or y 
accept abl e t o t he Cont r act i ng Of f i cer .

2. 3   HARDWARE I TEMS

Cl ear l y and per manent l y mar k wi t h t he manuf act ur er ' s name or  t r ademar k,  
hi nges,  pi vot s,  l ocks,  l at ches,  exi t  devi ces,  bol t s and cl oser s wher e t he 
i dent i f y i ng mar k wi l l  be v i s i bl e af t er  t he i t em i s i nst al l ed.   For  c l oser s 
wi t h cover s,  t he name or  t r ademar k may be beneat h t he cover .
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2. 3. 1   Hinges

BHMA A156. 1,  4- 1/ 2 by 4- 1/ 2 i nch unl ess ot her wi se i ndi cat ed.   Const r uct  
l oose pi n hi nges f or  ext er i or  door s and r ever se- bevel  i nt er i or  door s so 
t hat  pi ns wi l l  be nonr emovabl e when door  i s c l osed.   Ot her  ant i f r i c t i on 
bear i ng hi nges may be pr ovi ded i n l i eu of  bal l - bear i ng hi nges.   Cam- l i f t  
hi nges t o be pr ovi ded wi t h acoust i c door .

2. 3. 1. 1   Pr ot ect i on Devi ces

Pr ovi de f ul l  hei ght  hand and f i nger  pr ot ect i on devi ce at  t he hi nge- si de 
ar ea openi ng of  door s and gat es.   Hi nge- si de pr ot ect i on devi ce shal l  be 
pr ovi ded on bot h s i des of  t he door s and gat es,  cover i ng hi nges and space 
bet ween door  and f r ame when door s ar e i n t he open posi t i on.   The i nst al l ed 
devi ce shal l  push hand and/ or  f i nger s out  of  t he openi ng and away f r om a 
cr ushi ng hazar d.

2. 3. 2   Pivots

BHMA A156. 4.

2. 3. 3   Locks and Lat ches

2. 3. 3. 1   Mor t i se Locks and Lat ches

BHMA A156. 13,  Ser i es 1000,  Oper at i onal  Gr ade 1,  Secur i t y Gr ade 2 at  
i nt er i or  door s,  except  at  c l oset  and bat hr oom,  and Gr ade 4 at  ext er i or  
door s.    Pr ovi de mor t i se l ocks wi t h escut cheons not  l ess t han 7 by 2- 1/ 4 
inch  wi t h a bushi ng at  l east  1/ 4 i nch l ong.   Cut  escut cheons t o sui t  
cyl i nder s and pr ovi de t r i m i t ems wi t h st r ai ght ,  bevel ed,  or  smoot hl y 
r ounded si des,  cor ner s,  and edges.   I nst al l  knobs and r oses of  mor t i se 
l ocks wi t h scr ewl ess shanks and no exposed scr ews.

2. 3. 4   Cyl i nder s and Cor es

Pr ovi de cyl i nder s and cor es f or  new l ocks,  i ncl udi ng l ocks pr ovi ded under  
ot her  sect i ons of  t hi s speci f i cat i on.   Pr ovi de cyl i nder s and cor es wi t h 
s i x pi n t umbl er s.   Pr ovi de cyl i nder s f r om pr oduct s of  one manuf act ur er ,  
and pr ovi de cor es f r om t he pr oduct s of  one manuf act ur er .   

Pr ovi de cyl i nder s f or  new l ocks,  i ncl udi ng l ocks pr ovi ded under  ot her  
sect i ons of  t hi s speci f i cat i on.   Pr ovi de f ul l y compat i bl e cyl i nder s wi t h 
pr oduct s of  t he Best  Lock Cor por at i on wi t h i nt er changeabl e cor es whi ch ar e 
r emovabl e by a speci al  cont r ol  key.   Fact or y set  t he cor es wi t h s i x pi n 
t umbl er s usi ng t he A2 syst em and F keyway.   Submi t  a cor e code sheet  wi t h 
t he cor es.   Pr ovi de mast er  keyed cor es i n one syst em f or  t hi s pr oj ect .   
Pr ovi de const r uct i on i nt er changeabl e cor es.

2. 3. 5   Keyi ng Syst em

Pr ovi de a const r uct i on mast er  keyi ng syst em.   Pr ovi de key cabi net  as 
speci f i ed.   Not i f y t he Cont r act i ng Of f i cer  90 days pr i or  t o t he r equi r ed 
del i ver y of  t he cyl i nder s.   Pr ovi de t empor ar y cor es and keys f or  t he 
Cont r act or ' s use dur i ng const r uct i on,  and f or  t est i ng t he l ockset s.

2. 3. 6   Lock Tr i m

Cast ,  f or ged,  or  heavy wr ought  const r uct i on and commer ci al  pl ai n desi gn.
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2. 3. 6. 1   Lever  Handl es

Pr ovi de l ever  handl es i n l i eu of  knobs wher e i ndi cat ed i n par agr aph 
ent i t l ed " Har dwar e Schedul e" .   Conf or m t o t he mi ni mum r equi r ement s of  BHMA 
A156. 13 f or  mor t i se l ocks of  l ever  handl es f or  exi t  devi ces.   Pr ovi de 
l ever  handl e l ocks wi t h a br eakaway f eat ur e ( such as a weakened spi ndl e or  
a shear  key)  t o pr event  i r r epar abl e damage t o t he l ock when f or ce i n 
excess of  t hat  speci f i ed i n BHMA A156. 13 i s appl i ed t o t he l ever  handl e.   
Pr ovi de l ever  handl es r et ur n t o wi t hi n 1/ 2 i nch of  t he door  f ace.

2. 3. 7   Keys

Fur ni sh 2 keys per  cyl i nder  and 1 cont r ol  key.   St amp each key wi t h 
appr opr i at e key cont r ol  symbol  and " U. S.  pr oper t y -  Do not  dupl i cat e" .   Do 
not  pl ace r oom number  on keys.

2. 3. 8   Closers

BHMA A156. 4,  Ser i es C02000,  Gr ade 1,  wi t h PT 4C.   Pr ovi de wi t h br acket s,  
ar ms,  mount i ng devi ces,  f ast ener s,  f ul l  s i ze cover s,  and ot her  f eat ur es 
necessar y f or  t he par t i cul ar  appl i cat i on.   Si ze c l oser s i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons,  or  pr ovi de mul t i - s i ze c l oser s,  Si zes 1 
t hr ough 6,  and l i s t  s i zes i n t he Har dwar e Schedul e.   Pr ovi de 
manuf act ur er ' s 10 year  war r ant y.

2. 3. 9   Over head Hol der s

BHMA A156. 8.

2. 3. 10   Cl oser  Hol der - Rel ease Devi ces

BHMA A156. 15.

2. 3. 11   Door  Pr ot ect i on Pl at es

BHMA A156. 6.

2. 3. 11. 1   Si zes of  Ar mor ,  Mop and Ki ck Pl at es

 2 i nch l ess t han door  wi dt h f or  s i ngl e door s;  one i nch l ess t han door  
wi dt h f or  pai r s of  door s.   Pr ovi de 10 i nch ki ck pl at es f or  f l ush door s.    
Provide  6 i nch mop pl at es.   Hei ght  of  ar mor  pl at es shal l  be not  l ess t han 
36 i nches f or  f l ush door s.

2. 3. 12   Door  St ops and Si l encer s

BHMA A156. 16.   Si l encer s Type L03011.   Pr ovi de t hr ee si l encer s f or  each 
si ngl e door ,  t wo f or  each pai r .

2. 3. 13   Padlocks

ASTM F883.

2. 3. 14   Thresholds

BHMA A156. 21.   Use J35100,  wi t h v i nyl  or  s i l i cone r ubber  i nser t  i n f ace of  
st op,  f or  ext er i or  door s openi ng out ,  unl ess speci f i ed ot her wi se.   Pr ovi de 
al umi num t hr eshol d by door  manuf act ur er  at  sounded r at ed door s.
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2. 3. 15   Weat her  St r i ppi ng Gasket i ng

BHMA A156. 22.   Pr ovi de t he t ype and f unct i on desi gnat i on wher e speci f i ed 
i n par agr aph ent i t l ed " Har dwar e Schedul e" .   Pr ovi de a set  t o i ncl ude head 
and j amb seal s,  and sweep st r i ps.   Ai r  l eakage of  weat her  st r i pped door s 
not  t o exceed 1. 25 cubi c f eet  per  mi nut e of  ai r  per  squar e foot  of  door  
ar ea when t est ed i n accor dance wi t h ASTM E283.   Pr ovi de weat her  st r i ppi ng 
wi t h one of  t he f ol l owi ng:

2. 3. 15. 1   Ext r uded Al umi num Ret ai ner s

Ext r uded al umi num r et ai ner s not  l ess t han 0. 050 i nch wal l  t hi ckness wi t h 
v i nyl ,  neopr ene,  s i l i cone r ubber ,  or  pol yur et hane i nser t s.   Pr ovi de  c l ear  
( nat ur al )  anodi zed al umi num.

2. 3. 15. 2   Spr i ng Tensi on Type

Spr i ng br onze or  st ai nl ess st eel  not  l ess t han 0. 008 i nch t hi ck.

2. 3. 16   Rai n Dr i ps

Ext r uded al umi num,  not  l ess t han 0. 08 i nch t hi ck,  c l ear  anodi zed.   Set  
dr i ps i n seal ant  and f ast en wi t h st ai nl ess st eel  scr ews.

2. 3. 16. 1   Door  Rai n Dr i ps

Approximately  1- 1/ 2 i nch hi gh by 5/ 8 i nch pr oj ect i on.   Al i gn bot t om wi t h 
bot t om edge of  door .

2. 3. 16. 2   Over head Rai n Dr i ps

Approximately  1- 1/ 2 i nch hi gh by 2- 1/ 2 i nch pr oj ect i on,  wi t h l engt h equal  
t o over al l  wi dt h of  door  f r ame.   Al i gn bot t om wi t h door  f r ame r abbet .

2. 3. 17   Speci al  Tool s

Pr ovi de speci al  t ool s,  such as spanner  and socket  wr enches and doggi ng 
keys,  r equi r ed t o ser vi ce and adj ust  har dwar e i t ems.

2. 3. 18   Soundpr oof i ng Gasket i ng

Compr essi on seal  at  per i met er  and bot t om t o be pr ovi ded as par t  of  door  
assembl y.   Ent i r e door  and seal  t o be sound r at ed,  as not ed,  on t he 
schedule.

2. 4   FASTENERS

Pr ovi de f ast ener s of  pr oper  t ype,  qual i t y,  s i ze,  quant i t y,  and f i ni sh wi t h 
har dwar e.   Pr ovi de st ai nl ess st eel  or  nonf er r ous met al  f ast ener s t hat  ar e 
exposed t o weat her .   Pr ovi de f ast ener s of  t ype necessar y t o accompl i sh a 
per manent  i nst al l at i on.

2. 5   FINISHES

BHMA A156. 18.   Pr ovi de har dwar e i n BHMA 630 f i ni sh ( sat i n st ai nl ess 
st eel ) ,  unl ess speci f i ed ot her wi se.   Pr ovi de i t ems not  manuf act ur ed i n 
st ai nl ess st eel  i n BHMA 626 f i ni sh ( sat i n chr omi um pl at ed)  over  br ass or  
br onze,  except  al umi num pai nt  f i ni sh f or  sur f ace door  c l oser s.   Pr ovi de 
hi nges f or  ext er i or  door s i n st ai nl ess st eel  wi t h BHMA 630 f i ni sh or  
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chr omi um pl at ed br ass or  br onze wi t h BHMA 626 f i ni sh.   Fur ni sh exi t  
devi ces i n BHMA 626 f i ni sh i n l i eu of  BHMA 630 f i ni sh.   Mat ch exposed 
par t s of  conceal ed cl oser s t o l ock and door  t r i m.   Mat ch har dwar e f i ni sh 
f or  al umi num door s t o t he door s.

2. 6   KEY CABI NET AND CONTROL SYSTEM

BHMA A156. 5,  Type r equi r ed t o y i el d a capaci t y ( number  of  hooks)  50 
per cent  gr eat er  t han t he number  of  key changes used f or  door  l ocks.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  har dwar e i n accor dance wi t h manuf act ur er s '  pr i nt ed i nst al l at i on 
i nst r uct i ons.  Fast en har dwar e t o wood sur f aces wi t h f ul l - t hr eaded wood 
scr ews or  sheet  met al  scr ews.   Pr ovi de machi ne scr ews set  i n expansi on 
shi el ds f or  f ast eni ng har dwar e t o sol i d concr et e and masonr y sur f aces.   
Pr ovi de t oggl e bol t s wher e r equi r ed f or  f ast eni ng t o hol l ow cor e 
const r uct i on.   Pr ovi de t hr ough bol t s wher e necessar y f or  sat i sf act or y 
installation.

3. 1. 1   Weat her  St r i ppi ng I nst al l at i on

Handl e and i nst al l  weat her  st r i ppi ng t o pr event  damage.   Pr ovi de f ul l  
cont act ,  weat her - t i ght  seal s.   Oper at e door s wi t hout  bi ndi ng.

3. 1. 1. 1   St op- Appl i ed Weat her  St r i ppi ng

Fast en i n pl ace wi t h col or - mat ched sheet  met al  scr ews not  mor e t han  9 i nch
 on cent er  af t er  door s and f r ames have been f i ni sh pai nt ed.

3. 1. 2   Soundpr oof i ng I nst al l at i on

I nst al l  as speci f i ed f or  st op- appl i ed weat her  st r i ppi ng.

3. 1. 3   Thr eshol d I nst al l at i on

Ext end t hr eshol ds t he f ul l  wi dt h of  t he openi ng and not ch end f or  j amb 
st ops.   Set  t hr eshol ds i n a f ul l  bed of  seal ant  and anchor  t o f l oor  wi t h 
cadmi um- pl at ed,  count er sunk,  st eel  scr ews.

3. 2   EXI T DOORS

I nst al l  har dwar e i n accor dance wi t h NFPA 101 f or  exi t  door s.

3. 3   HARDWARE LOCATI ONS

SDI / DOOR A250. 8,  unl ess i ndi cat ed or  speci f i ed ot her wi se.

a.   Ki ck and Ar mor  Pl at es:   Push si de of  s i ngl e- act i ng door s.   Bot h 
s i des of  doubl e- act i ng door s.

b.   Mop Pl at es:   Bot t om f l ush wi t h bot t om of  door .

3. 4   KEY CABI NET AND CONTROL SYSTEM

Tag one set  of  f i l e keys and one set  of  dupl i cat e keys.   Coor di nat e keyi ng 
syst em wi t h t he Sout h Fl or i da Oper at i ons Of f i ce of  USACE.   Fur ni sh 
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compl et e i nst r uct i ons f or  set up and use of  key cont r ol  syst em.

3. 5   FI ELD QUALI TY CONTROL

Af t er  i nst al l at i on,  pr ot ect  har dwar e f r om pai nt ,  st ai ns,  bl emi shes,  and 
ot her  damage unt i l  accept ance of  wor k.   Submi t  not i ce of  t est i ng 15 days 
bef or e schedul ed,  so t hat  t est i ng can be wi t nessed by t he Cont r act i ng 
Of f i cer .   Adj ust  hi nges,  l ocks,  l at ches,  bol t s,  hol der s,  c l oser s,  and 
ot her  i t ems t o oper at e pr oper l y.   Demonst r at e t hat  per manent  keys oper at e 
r espect i ve l ocks,  and gi ve keys t o t he Cont r act i ng Of f i cer .   Cor r ect ,  
r epai r ,  and f i ni sh,  as di r ect ed,  er r or s i n cut t i ng and f i t t i ng and damage 
t o adj oi ni ng wor k.

3. 6   HARDWARE SETS ( BHMA AND STANDARDS)

HW- 1 ( Cont r ol  Bui l di ngs)

      1- 1/ 2 Pai r  Hi nges                  A5111 x 630 x NRP
      1 Lockset                           F05 ( c l assr oom)
      1 Cl oser                            C02021
      1 Ki ck Pl at e                       J102 x 630
      1 Thr eshol d                        Type 26 x i nser t
      1 Set  Weat her  St r i ppi ng

Notes.

1.   Lockset  and cyl i nder s:   Cor bi n Russwi n Mor t i se Lockset s ML 2000 ser i es 
or  appr oved equal .

2.   Over head Door  -  No har dwar e r equi r ed i n t hi s sect i on.

3.   Pr ovi de wal l  st ops on al l  door s,  as r equi r ed.   Pr ovi de chai n st op at  
access door s.

        - -  End of  Sect i on - -
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SECTI ON 08 91 00

METAL WALL LOUVERS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL ( AMCA)

AMCA 500- D ( 2012)  Labor at or y Met hods of  Test i ng 
Damper s f or  Rat i ng

AMCA 511 ( 2010)  Cer t i f i ed Rat i ngs Pr ogr am f or  Ai r  
Cont r ol  Devi ces

ALUMI NUM ASSOCI ATI ON ( AA)

AA DAF- 45 ( 2003)  Desi gnat i on Syst em f or  Al umi num 
Finishes

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA 611 ( 2014)  Vol unt ar y Speci f i cat i on f or  
Anodi zed Ar chi t ect ur al  Al umi num

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 74 ( 1988)  Met hod of  Measur i ng Sol ar - Opt i cal  
Pr oper t i es of  Mat er i al s

ASHRAE 90. 1 -  I P ( 2016;  ERTA 1- 8 2017;  I NT 1- 5 2017)  Ener gy 
St andar d f or  Bui l di ngs Except  Low- Ri se 
Resi dent i al  Bui l di ngs

ASTM I NTERNATI ONAL ( ASTM)

ASTM A 167 ( 1999;  R 2009)  St andar d Speci f i cat i on f or  
St ai nl ess and Heat - Resi st i ng 
Chr omi um- Ni ckel  St eel  Pl at e,  Sheet ,  and 
Strip

ASTM A 366/ A 366M ( 1997e1)  St andar d Speci f i cat i on f or  
Commer ci al  St eel ,  Sheet ,  Car bon, ( 0. 15 
Maxi mum Per cent  Col d- Rol l ed

ASTM B 209 ( 2007)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B 221 ( 2008)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Ext r uded Bar s,  Rods,  
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Wi r e,  Pr of i l es,  and Tubes

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Wal l  l ouver s

SD- 03 Pr oduct  Dat a

Met al  Wal l  Louver s

SD- 06 Test  Repor t s

Test  Dat a; G|DO

Pr ovi de t est  dat a t hat  t he l ouver s meet  r equi r ement s of  t he 
Fl or i da Bui l di ng Code,  Test  Pr ot ocol s f or  Hi gh Vel oci t y Hur r i cane 
Zones.

SD- 07 Cer t i f i cat es

Certification ; G|DO

Pr ovi de cer t i f i cat i on t hat  t he l ouver s meet  t he r equi r ement s of  
AMCA 511;  Fl or i da Bui l di ng Code Testing Application Standard 
( TAS) 100A,  201,  202,  203 and compl y wi t h t he AMCA cer t i f i ed 
r at i ngs pr ogr am.

1. 3   DELI VERY,  STORAGE,  AND PROTECTI ON

Del i ver  mat er i al s t o t he s i t e i n an undamaged condi t i on.   Car ef ul l y st or e 
mat er i al s of f  t he gr ound t o pr ovi de pr oper  vent i l at i on,  dr ai nage,  and 
pr ot ect i on agai nst  dampness.   Louver s shal l  be f r ee f r om ni cks,  scr at ches,  
and bl emi shes.   Repl ace def ect i ve or  damaged mat er i al s wi t h new.

1. 4   DETAI L DRAWI NGS

Show al l  i nf or mat i on necessar y f or  f abr i cat i on and i nst al l at i on of  wall 
louvers .  I ndi cat e mat er i al s,  s i zes,  t hi cknesses,  f ast eni ngs,  and pr of i l es.

PART 2   PRODUCTS

2. 1   MATERIALS

2. 1. 1   Al umi num Sheet

ASTM B 209,  al l oy 3003 or  5005 wi t h t emper  as r equi r ed f or  f or mi ng.

2. 1. 2   Ext r uded Al umi num

ASTM B 221,  al l oy 6063- T5 or  - T52.
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2. 1. 3   St ai nl ess St eel

ASTM A 167,  Type 302 or  304,  wi t h 2B f i ni sh.

2. 1. 4   Col d Rol l ed St eel  Sheet

ASTM A 366/ A 366M,  Cl ass 1,  wi t h mat t e f i ni sh.   Use f or  i nt er i or  l ouver s 
only.

2. 2   METAL WALL LOUVERS

Weat her  r esi st ant  t ype,  wi t h bi r d scr eens and i nsect  scr eens,  t hat  ar e 
made t o wi t hst and a wi nd l oad of  not  l ess t han 62 pounds per  squar e f oot .   
The l ouver s shal l  meet  Fl or i da Bui l di ng Code Test i ng Appl i cat i on 
St andar ds,  TAS 101A,  TAS 201,  TAS 202 and TAS 203.   Wal l  l ouver s shal l  
bear  t he AMCA cer t i f i ed r at i ngs pr ogr am seal  f or  ai r  per f or mance and wat er  
penet r at i on i n accor dance wi t h AMCA 500- D and AMCA 511.  Bl ades may be 
mount ed ver t i cal l y or  hor i zont al l y but  shal l  be or i ent ed consi st ent l y f or  
a bui l di ng.   Louver s shal l  i ncl ude manual  damper s.  

2. 2. 1   Ext r uded Al umi num Louver s

Fabr i cat ed of  ext r uded 6063- T5 or  - T52 al umi num wi t h a wal l  t hi ckness of  
not  l ess t han 0. 081 i nch.

2. 2. 2   Bi r d Scr eens,  I nsect  Scr eens,  and Fr ames

For  al umi num l ouver s,  pr ovi de 1/ 2 i nch squar e mesh,  14 or  16 gage al umi num 
or  1/ 4 i nch squar e mesh,  16 gage al umi num bi r d scr eeni ng.  Pr ovi de 
f i ber gl ass i nsect  scr eens wi t h an 18 x 16 mesh count  or  bet t er ,  i n 
accor dance wi t h ASHRAE 74,  and a yar n di amet er  bet ween 0. 008 and 0. 0107 
met er s.  Mount  scr eens i n r emovabl e,  r ewi r abl e f r ames of  same mat er i al  and 
f i ni sh as t he l ouver s.

2. 2. 3   Dampers

Wher e out door  ai r  suppl y and exhaust  ai r  damper s ar e r equi r ed t hey shal l  
have a maxi mum l eakage r at e when t est ed i n accor dance wi t h AMCA 500- D as 
r equi r ed by ASHRAE 90. 1 -  I P.  Maxi mum damper  l eakage:  4 cf m/ SF of  damper  
ar ea at  1. 0 i nch w. g.  and 8 cf m/ SF at  4. 0 i nch w. g. .  Damper  shal l  be 
6063T5 al umi num wi t h 0. 125- i nch wal l  t hi ckness and 0. 070- i nch bl ade 
t hi ckness,  mi ni mum.  Bl ades shal l  be ai r f oi l  t ype,  ext r uded al umi num 
( maxi mum 6"  dept h)  wi t h i nt egr al  st r uct ur al  r ei nf or ci ng t ube r unni ng t he 
f ul l  l engt h of  each bl ade.   Bl ade edge seal s shal l  be ext r uded,  
doubl e- edge desi gn wi t h i nf l at abl e pocket  whi ch enabl es ai r  pr essur e f r om 
ei t her  di r ect i on t o assi st  i n bl ade t o bl ade seal - of f .  Bl ade seal s shal l  
be mechani cal l y l ocked i n ext r uded bl ade sl ot s,  yet ,  shal l  be easi l y 
r epl aceabl e i n t he f i el d.  Adhesi ve or  c l i p- on t ype bl ade seal s ar e not  
accept abl e.   

2. 3   FASTENERS AND ACCESSORI ES

Pr ovi de st ai nl ess st eel  scr ews and f ast ener s f or  al umi num l ouver s.   
Pr ovi de ot her  accessor i es as r equi r ed f or  compl et e and pr oper  i nst al l at i on.
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2. 4   FINISHES

2. 4. 1   Aluminum

Exposed al umi num sur f aces shal l  be f act or y f i ni shed wi t h an anodi c 
coat i ng.   Col or  shal l  be c l ear .   Louver s shal l  have t he same f i ni sh.

2. 4. 1. 1   Anodi c Coat i ng

Cl ean exposed al umi num sur f aces and pr ovi de an anodi zed f i ni sh conf or mi ng 
to AA DAF- 45 and AAMA 611.   Fi ni sh shal l  be:

Ar chi t ect ur al  Cl ass I  ( 0. 7 mi l  or  t hi cker ) ,  desi gnat i on AA- M10- C22- A41,  
c l ear  ( nat ur al )  anodi zed.

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Wal l  Louver s

I nst al l  usi ng st ops or  mol di ngs,  f l anges,  st r ap anchor s,  or  j amb f ast ener s 
as appr opr i at e f or  t he wal l  const r uct i on and i n accor dance wi t h 
manuf act ur er ' s r ecommendat i ons.

3. 1. 2   Scr eens and Fr ames

At t ach f r ames t o l ouver s by s l i de i n channel s or  wi t h 
brackets/screws/bolts.

3. 2   PROTECTI ON FROM CONTACT OF DI SSI MI LAR MATERI ALS

3. 2. 1   Aluminum

Wher e al umi num cont act s met al  ot her  t han zi nc,  pai nt  t he di ssi mi l ar  met al  
wi t h a pr i mer  and t wo coat s of  al umi num pai nt .

        - -  End of  Sect i on - -
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SECTI ON 13 34 23

PRECAST CONCRETE BUI LDI NGS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  318 ( 2014;  Er r at a 1- 2 2014;  Er r at a 3- 5 2015;  
Er r at a 6 2016;  Er r at a 7- 9 2017)  Bui l di ng 
Code Requi r ement s f or  St r uct ur al  Concr et e 
( ACI  318- 14)  and Comment ar y ( ACI  318R- 14)

ASTM I NTERNATI ONAL ( ASTM)

ASTM A615/ A615M ( 2016)  St andar d Speci f i cat i on f or  Def or med 
and Pl ai n Car bon- St eel  Bar s f or  Concr et e 
Reinforcement

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7 ( 2017)  Mi ni mum Desi gn Loads f or  Bui l di ngs 
and Ot her  St r uct ur es

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Shop and Er ect i on Dr awi ngs; G|DO

  Submi t  shop and er ect i on dr awi ngs f or  modul ar  pr ecast  concr et e 
cont r ol  st r uct ur es.

SD- 03 Pr oduct  Dat a

Manuf act ur er ' s Cat al og Dat a

  Pr ovi de f or  ai r  condi t i oner ,  st eel  door s and f r ames,  door  
har dwar e ( i ncl ude har dwar e schedul e) ,  t hr eshol d,  weat her st r i ppi ng,  
seal ant s,  pai nt ,  and equi pment  manuf act ur er ' s cat al og 
i nf or mat i on.   I ncl ude door  f r ame modi f i cat i ons pr oposed by t he 
Concr et e bui l di ng syst em manuf act ur er  because of  r educed wal l  
thickness.
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SD- 07 Cer t i f i cat es

Qualifications

  Qual i f i cat i ons of  t he manuf act ur er  and qual i f i cat i ons and 
exper i ence of  t he bui l di ng er ect or .

Desi gn Cer t i f i cat i on

  A l et t er  of  cer t i f i cat i on s i gned and seal ed by a r egi st er ed 
pr of essi onal  engi neer  l i censed i n Fl or i da st at i ng t hat  t he 
bui l di ng syst em and component s sat i sf y t he r equi r ement s of  t he 
Fl or i da Bui l di ng Code.

Pl ant  Cer t i f i cat i on

  Cer t i f i cat e showi ng t he pr ecast  concr et e manuf act ur i ng pl an i s 
cer t i f i ed by t he Nat i onal  Pr ecast  Concr et e Associ at i on' s Pl ant  
Cer t i f i cat i on Pr ogr am,  pr i or  t o st ar t  of  pr oduct i on.

1. 3   GENERAL REQUI REMENTS

The pr ecast  concr et e bui l di ng syst em cover ed under  t hi s speci f i cat i on 
shal l  be pr ovi ded by a s i ngl e manuf act ur er  and shal l  i ncl ude al l  
component s and assembl i es t hat  f or m a bui l di ng.

1. 3. 1   Bui l di ng Conf i gur at i on

Rei nf or ced concr et e ver t i cal  wal l s,  f l oor ,  and si ngl e s l ope r oof .   
Bui l di ng shal l  be a manuf act ur er ' s adver t i sed pr oduct ,  except  t hat  
di mensi ons shal l  be not  l ess t han t hose i ndi cat ed.

1. 3. 2   Manufacture

Manuf act ur e bui l di ng wi t h a mechani sm f or  assembl y under  t ensi on at  t he 
f act or y.   Assembl e,  caul k,  and t est  bui l di ng f or  wat er t i ght ness at  t he 
pl ant .   Caul k j oi nt s wi t h a mat er i al  sel ect ed by t he manuf act ur er  t o 
mai nt ai n a per manent  seal  under  sever e weat her  and handl i ng condi t i ons.   
Leakage wi t hi n one year  of  i nst al l at i on shal l  const i t ut e pr oof  of  
noncompl i ance wi t h t hi s speci f i cat i on,  and shal l  be r epai r ed by t he 
Cont r act or  at  no addi t i onal  expense t o t he Gover nment .

1. 3. 3   Qualifications

1. 3. 3. 1   Manufacturer

Pr ecast  concr et e bui l di ng shal l  be t he pr oduct  of  a r ecogni zed concr et e 
bui l di ng syst ems manuf act ur er  who has been manuf act ur i ng concr et e 
bui l di ngs f or  a per i od of  not  l ess t han 5 year s.   The manuf act ur er  shal l  
be chi ef l y engaged i n t he pr act i ce of  desi gni ng and pr ecast i ng concr et e 
bui l di ng syst ems.

1. 3. 3. 2   Installer

Er ect or  shal l  have speci al i zed exper i ence i n t he er ect i on of  pr ef abr i cat ed 
concr et e bui l di ng syst ems f or  a per i od of  at  l east  3 year s.
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1. 4   DESI GN REQUI REMENTS

1. 4. 1   Desi gn Loadi ngs

St r uct ur es,  component s,  and f oundat i on shal l  be desi gned so t hat  t hei r  
desi gn st r engt h equal s or  exceeds t he ef f ect s of  t he f act or ed l oads i n t he 
l oad combi nat i ons shown i n t he l at est  ver si on of  ASCE 7,  Mi ni mum Desi gn 
Loads f or  Bui l di ngs and Ot her  St r uct ur es.   Ot her  appl i cabl e st r uct ur al  
desi gn l oads not  l i s t ed her e ar e par t  of  t he gener al  not es on t he 
st r uct ur al  dr awi ngs ( Dr awi ng Number  S- 01) .

1. 4. 1. 1   Dead Loads

Bui l di ng dead l oads compr i se t he wei ght  of  al l  per manent  const r uct i on,  
i ncl udi ng wal l s,  f l oor ,  r oof / cei l i ng,  and f i xed ser vi ce equi pment .

1. 4. 1. 2   Fl oor  Load

The f l oor  shal l  be desi gned f or  a f l oor  l i ve l oad of  100 psf .

1. 4. 1. 3   Wi nd Load

Cont r ol  Bui l di ngs shal l  be desi gned per  ASCE 7,  basi c wi nd speed of  150 
mph,  basi c 3- second gust  wi nd l oad,  Exposur e Cat egor y D,  Bui l di ng 
Cl assi f i cat i on Cat egor y I I ,  Encl osur e Cl assi f i cat i on Encl osed,  Kzt  equal  
t o 1. 5.

1. 4. 1. 4   Roof  Li ve Load

Roof  l i ve l oad of  50 psf .

1. 4. 2   Codes and St andar ds

ACI  318 and ASCE 7.

1. 4. 3   Wal l  Openi ngs

Desi gn f or  wal l  openi ngs as i ndi cat ed on dr awi ngs.

PART 2   PRODUCTS

2. 1   PRECAST CONCRETE BUI LDI NG MATERI ALS

Concr et e,  r ei nf or ci ng st eel ,  post - t ensi oni ng st r ands,  f ast ener s,  anchor s,  
f l ashi ng,  and ot her  par t s necessar y f or  a compl et e bui l di ng syst em shal l  
be t he manuf act ur er ' s st andar d.

2. 2   REI NFORCI NG STEEL

Def or med bar s of  al l  s i zes shal l  conf or m t o ASTM A615/ A615M,  Gr ade 60.

2. 3   PRECAST CONCRETE BUI LDI NG

The bui l di ng shal l  be const r uct ed of  st eel  r ei nf or ced 5, 000 psi  concr et e.   
The bui l di ng shal l  be desi gned t o meet  t he r equi r ement s of  t he l at est  
ver si on of  ASCE 7, ACI  318,  t he Fl or i da Bui l di ng Code and t hese 
speci f i cat i ons.   Al l  j oi nt s shal l  be caul ked wi t h seal ant  has speci f i ed 
her ei n t o mai nt ai n a per manent  seal  under  sever e weat her  and handl i ng 
condi t i ons.   The panel s shal l  be secur el y f ast ened wi t h wel ded st eel  
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pl at es and t ensi oned t o manuf act ur er ' s speci f i cat i ons.   Cast  j unct i on 
boxes and condui t s i nt o wal l  panel s f or  el ect r i cal  devi ces i ndi cat ed on 
t he dr awi ngs,  i ncl udi ng f ut ur e car d r eader s f or  door  access cont r ol  syst em 
and CCTV.   Roof  j oi nt s shal l  be seal ed wi t h EPDM membr ane r oof i ng st r i ps 
of  a t hi ckness and wi dt h sel ect ed by t he manuf act ur er  f or  t he appl i cat i on,  
be cement ed t o t he concr et e wi t h a compound desi gned f or  t hat  pur pose,  and 
be sl oped t o dr ai n.   The bui l di ng shal l  be ent i r el y assembl ed by t he 
manuf act ur er  at  hi s pl ant ,  seal ed,  caul ked,  wat er pr oof ed and t est ed f or  
wat er t i ght ness.   Al l  j oi nt s shal l  be caul ked.   Concr et e f i ni shes shal l  be 
as speci f i ed i n Sect i on 03 35 00 CONCRETE FI NI SHI NG.

2. 4   STEEL DOORS AND FRAMES

See Sect i on 08 11 13 STEEL DOORS AND FRAMES.

2. 4. 1   Hardware

See Sect i on 08 71 00 DOOR HARDWARE.

2. 5   LOUVERS

See Sect i on 08 91 00 METAL WALL LOUVERS.

PART 3   EXECUTI ON

3. 1   PRECAST CONCRETE BUI LDI NG I NSTALLATI ON

a.   Pr i or  t o i nst al l at i on of  st r uct ur es,  const r uct  and l evel  gr anul ar  
base as i ndi cat ed.   Set  bui l di ng l evel  and compl et e f i nal  t ouch- up i f  
necessary.

b.   The pr ecast  concr et e encl osur e shal l  be del i ver ed t o t he s i t e i n 
one pi ece.   The f l oor  s l ab of  t he encl osur e shal l  not  var y f r om l evel  
or  t r ue pl ane mor e t han 1/ 4 i nch i n 10 f eet ,  nor  mor e t han 1/ 2 i nch 
f r om t he el evat i on shown on t he dr awi ngs.

c.   Al l  penet r at i ons t hr ough t he wal l s shal l  be ei t her  cast - i n- pl ace 
by t he manuf act ur er  or  cor e- dr i l l ed i n t he f i el d.   Non- uni f or m wal l  
penet r at i ons by use of  i mpact  devi ces ar e not  accept abl e.   Pr ovi de 
seal ant  ar ound f i ni shed penet r at i ons.

d.   Manuf act ur er ' s r epr esent at i ve shal l  be pr esent  at  bui l di ng' s 
del i ver y and unl oadi ng.   Set  bui l di ng t o conf or m t o manuf act ur er ' s 
r ecommendat i ons and as i ndi cat ed by manuf act ur er ' s r epr esent at i ve.

e.   I nst al l  al l  bel ow gr ade condui t s and pi pi ng,  ext endi ng t o above 
f i ni shed f l oor  gr ade.   Cont r ol  i nst al l at i on of  condui t s and pi pi ng 
such t hat  t he i nst al l ed f aci l i t i es wi l l  conf or m t o openi ngs i n t he 
modul ar  pr ecast  uni t s.

f .   Condui t s and pi pes shal l  be i nst al l ed pl umb and wat er t i ght .

       - -  End of  Sect i on - -
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    3. 4. 1   Ther mi st or s
    3. 4. 2   Set t l ement  Moni t or i ng

- -  End of  Sect i on Tabl e of  Cont ent s - -
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INSTRUMENTATION

PART 1   GENERAL

1. 1   DESCRIPTION

Thi s sect i on cover s f ur ni shi ng and i nst al l at i on of  t her mi st or s t o moni t or  
t emper at ur es of  cast - i n- pl ace st r uct ur al  concr et e f ol l owi ng pl acement .   
Pl ace t her mi st or s at  t he l ocat i ons shown on t he dr awi ngs.   Rout e 
t her mi st or s s i gnal  cabl es ver t i cal l y t hr ough t he monol i t h usi ng pl ast i c 
r i ser  pi pes at  t he l ocat i ons shown on t he dr awi ngs.   Rout e al l  cabl es t o a 
l ocat i on t hat  pr ovi des easy and conveni ent  access t o obt ai n r eadi ngs.

1. 1. 1   Set t l ement  Moni t or i ng

Thi s sect i on al so cover s i nst al l at i on of  sur vey mar ker s f or  concr et e,  and 
moni t or i ng set t l ement  as i ndi cat ed her ei n.   One of  each mar ker  shal l  be 
pl aced at  each headwal l ,  wi ngwal l ,  and cul ver t  monol i t h.   For  t he cul ver t  
monol i t hs,  mar ker s shal l  be pl aced on t he i nt er i or ,  bot t om sl ab.   For  t he 
ot her  pr oj ect  st r uct ur al  f eat ur es,  each mar ker  shal l  be pl aced on t he t op 
of  t he wal l  f oot i ng,  on t he ext er i or  s i de of  t he wal l ,  at  such poi nt  wher e 
i t  wi l l  not  be cover ed by f i l l  mat er i al ,  or  at  such l ocat i on t hat  i f  i t  i s  
t o be cover ed or  backf i l l ,  t he mar ker  can be t r ansf er r ed t o a poi nt  al ong 
t he wal l  wher e i t  can be moni t or ed t hr oughout  t he l i f e of  t he const r uct i on 
and unt i l  t he pr oj ect  i s  accept ed by t he Gover nment .

1. 2   RELATED WORK SPECI FI ED ELSEWHERE

Section 03 31 01 CAST- I N- PLACE STRUCTURAL CONCRETE FOR CI VI L WORKS 
STRUCTURES.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Sur vey Mar ker  Pl acement  and Set t l ement  Moni t or i ng Pl an; G,  DO

  At  l east  21 cal endar  days pr i or  t o i nst al l at i on,  submi t  a 
det ai l ed pl an ( dr awi ng)  of  al l  t he number ed l ocat i ons wher e 
concr et e embedded sur vey mar ker s f or  set t l ement  moni t or i ng wi l l  be 
i nst al l ed al ong each const r uct i on monol i t h.   I ncl ude t ype and si ze 
of  mar ker s.   Submi t  f or m t o be f i l l ed out  f or  r ecor di ng of  
measur ement s,  as di scussed under  par agr aph " DATA COLLECTI ON AND 
REPORTING".

SD- 03 Pr oduct  Dat a
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I nst r ument at i on Pr e- I nst al l at i on For m; G,  RO

  The pr e- i nst al l at i on f or m shal l  cont ai n t he f ol l owi ng:

   a.   Gage t ype and model  number ;
   b.   Pr oj ect  gage number ;
   c.   Manuf act ur er ' s ser i al  number ;
   d.   Manuf act ur er ' s name;
   e.   Dat e t est ed and cal i br at ed by t he manuf act ur er  ( wi t h t he 
manuf act ur er ' s t est  f or m and cer t i f i cat i on of  t est  equi pment  
attached);
   f .   Dat e r ecei ved at  t he pr oj ect  s i t e;
   g.   Per son who r ecei ved t he gage;
   h.   Ver i f i cat i on of  no appar ent  damage i n shi ppi ng;
   i .   Ver i f i cat i on of  pr oper  l ead wi r e t ype and l engt h;
   j .   Dat e of  pr e- i nst al l at i on t est i ng;
   k.   Measur ement s made dur i ng t he pr e- i nst al l at i on t est i ng;
   l .   As- Bui l t  gage l ocat i on;  and
   m.   Si gnat ur e of  t he per son who per f or med t he pr e- i nst al l at i on 
testing.

Sur vey Mar ker s; G,  DO

  Submi t  sur vey mar ker  det ai l s at  l east  21 cal endar  days pr i or  t o 
i nst i al l at i on.   Sur vey mar ker s shal l  made of  a cor r osi on r esi st i ng 
met al  and be sui t ed f or  concr et e embedment .   The mar ker  shal l  
embed at  l east  1 i nch,  and i t s t op di sk shal l  be f r om 1 i nch t o 
1- 1/ 4 i nches i n di amet er .

SD- 06 Test  Repor t s

I nst r ument at i on I nst al l at i on For m; G,  RO

  Pr epar e and submi t  an i nst al l at i on f or m f or  each t her mi st or s 
i nst al l at i on wi t hi n t wo ( 2)  cal endar  days af t er  i t  i s  i nst al l ed.   
The i nst al l at i on f or m shal l  i ncl ude:

   a.   Gage t ype and model  number ;
   b.   Pr oj ect  gage number ;
   c.   Ser i al  number  of  t her mi st or s i nst al l ed;
   d.   Dat e and t i me of  i nst al l at i on;
   e.   Sket ch i dent i f y i ng whi ch monol i t h and l ocat i on wi t hi n 
monolith;
   f .   Condi t i ons encount er ed dur i ng t he i nst al l at i on;
   g.   Resul t s of  t est i ng conduct ed dur i ng i nst al l at i on;  and
   h.   Si gnat ur e of  per son i n char ge of  i nst al l at i on and t est i ng.

Set t l ement  Moni t or i ng Readi ngs; G,  DO

  Submi t  t hese r eadi ngs weekl y as i ndi cat ed i n par agr aph DATA 
COLLECTI ON AND REPORTI NG bel ow.

Ther mi st or  Dat a; G,  DO

  Submi t  r eadi ngs weekl y as ( or  72 hour s pr i or  t o pl aci ng concr et e 
f or  an adj acent  condui t  monol i t h)  as i ndi cat ed i n par agr aph DATA 
COLLECTI ON AND REPORTI NG bel ow.

SD- 10 Oper at i on and Mai nt enance Dat a
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Oper at i on and Mai nt enance Manual s f or  al l  equi pment  ( f i ve copi es 
each) ; G,  DO

  Af t er  al l  i nst al l at i ons ar e compl et e and t he i nst r ument at i on i s 
i n i t s f i nal  conf i gur at i on,  an oper at i on and mai nt enance manual  
shal l  be submi t t ed t o t he Gover nment .   Thi s r epor t  shal l  document  
al l  oper at i on and mai nt enance act i v i t i es,  i ncl udi ng mal f unct i ons,  
damages,  r epl acement s,  et c.   Manuf act ur er  i nst r uct i ons and 
schedul es shal l  be pr ovi ded f or  t he t est i ng,  mai nt enance,  and 
moni t or i ng of  al l  sensor s.   The r epor t  shal l  be cumul at i ve t o 
i ncl ude al l  r ecor ds t o dat e.

Manuf act ur er ' s War r ant y

  The Cont r act or  shal l  pr ovi de t o t he Gover nment  t he 
manuf act ur er ' s war r ant y f or  each i nst r ument  and r eadout  uni t  
wi t hi n seven cal endar  days of  r ecei pt  of  t he equi pment .

SD- 11 Cl oseout  Submi t t al s

As- Bui l t  Dr awi ngs; G,  DO

  Fol l owi ng i nst al l at i on of  t he i nst r ument s,  submi t  As- Bui l t  
Dr awi ngs showi ng t he exact  i nst al l ed l ocat i on,  t he i nst r ument  
i dent i f i cat i on number ,  t he i nst r ument  t ype,  and t he i nst al l at i on 
dat e and t i me.   I ncl ude det ai l s of  i nst al l ed i nst r ument s,  
i nst r ument  cal i br at i ons,  accessor i es,  and pr ot ect i ve measur es 
i ncl udi ng al l  di mensi ons and mat er i al s used.   Amend pr oj ect  
dr awi ngs dur i ng const r uct i on t o r ef l ect  changes i n i nst r ument at i on 
i nst al l at i ons.   A pr e- i nst al l at i on and an i nst al l at i on f or m ar e 
required.

As- Bui l t  Dr awi ngs f or  Set t l ement  Moni t or i ng Sur vey Mar ker s; G,  DO

  Fol l owi ng i nst al l at i on of  t he l ast  sur vey mar ker ,  submi t  
As- Bui l t  Dr awi ngs showi ng t he exact  i nst al l ed l ocat i on,  t he mar ker  
i dent i f i cat i on number ,  t he mar ker  t ype and det ai l s,  and t he 
i nst al l at i on dat e and t i me,  and or i gi nal  and f i nal  i nst al l at i on 
l ocat i on i f  bol t / anchor  had t o be r el ocat ed.   As- Bui l t  Dr awi ngs 
shal l  i ncl ude t he f i r st  and l ast  r eadi ng t aken f or  each of  t he 
anchor s or  bol t s.

1. 4   QUALI TY ASSURANCE

a.   I nst r ument at i on equi pment  and comput er  i nt er f ace syst ems ar e t o be 
st andar d pr oduct s of  a manuf act ur er  who has been r egul ar l y engaged i n 
successf ul  pr oduct i on of  hi gh qual i t y equi pment  and syst ems of  t he 
t ypes speci f i ed f or  at  l east  10 year s.   The i nst r ument at i on pr oposed 
t o be f ur ni shed shal l  be equi pment  t hat  has been a pr oduct  of  t he 
manuf act ur er  f or  at  l east  t wo year s of  t he t en- year  per i od.   The 
manuf act ur er  shal l  have at  l east  t hr ee si mi l ar  syst em i nst al l at i ons i n 
successf ul  oper at i on f or  at  l east  t wo year s.   The Gover nment  r eser ves 
t he r i ght  t o r ej ect  any manuf act ur er  deemed t o be i nsuf f i c i ent l y 
qualified.

b.   The Cont r act or  shal l  empl oy an I nst r ument at i on Speci al i st  f or  t he 
dur at i on of  t he cont r act .   The I nst r ument at i on Speci al i st  shal l  be a 
r egi st er ed pr of essi onal  engi neer  havi ng at  l east  5 year s of  exper i ence 
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i n i nst al l i ng s i mi l ar  i nst r ument at i on syst ems and shal l  have at  l east  
t hr ee si mi l ar  syst em i nst al l at i ons i n successf ul  oper at i on.   Per sons 
not  meet i ng t he r egi st er ed pr of essi onal  engi neer  r equi r ement s wi l l  be 
consi der ed on t he basi s of  ext ensi ve exper i ence and t echni cal  
knowl edge as demonst r at ed by r esumes,  per sonal  i nt er vi ews,  and i f  t hat  
per son i s di r ect l y super vi sed by a pr of essi onal  engi neer .   The 
Gover nment  r eser ves t he r i ght  t o r ej ect  any I nst r ument at i on Speci al i st  
deemed t o be i nsuf f i c i ent l y qual i f i ed.   The I nst r ument at i on Speci al i st  
shal l  be onsi t e dur i ng al l  i nst r ument at i on wor k.

c.   Fol l owi ng codes and st andar ds appl y f or  al l  aspect s of  t he 
instrumentation:

( 1)  I EEE -  I nst i t ut e of  El ect r i cal  and El ect r oni c Engi neer s
( 2)  I SA -  I nst r ument  Soci et y of  Amer i can St andar ds
( 3)  ANSI  -  Amer i can Nat i onal  St andar ds I nst i t ut e
( 4)  AWWA -  Amer i can Wat er  Wor ks Associ at i on St andar ds
( 5)  OSHA -  Occupat i onal  Saf et y and Heal t h Act
( 6)  NEC -  Nat i onal  El ect r i c Code
( 7)  UL -  Under wr i t er s Labor at or i es
( 8)  EM 1110- 2- 4300 -  I nst r ument at i on f or  Concr et e St r uct ur es

PART 2   PRODUCTS

2. 1   MATERIALS

Mat er i al s shal l  conf or m t o t he r equi r ement s i ndi cat ed on t he Dr awi ngs or  
r ef er r ed t o her ei n,  and,  when not  cover ed t her eby,  mat er i al s and equi pment  
of  commer ci al  gr ade qual i t y sui t ed t o t he i nt ended use and as appr oved by 
t he Gover nment  shal l  be f ur ni shed.

2. 2   EQUIPMENT

a.   Wher e model  number s ar e gi ven i n t hi s sect i on,  t hey shal l  be 
under st ood t o r epr esent  model s sel ect ed on t he basi s of  past  f act or y 
speci f i cat i ons and pr oj ect  exper i ence demonst r at i ng t hat  t he 
equi pment ,  i ncl udi ng st i pul at i ons her ei n,  wi l l  meet  t he per f or mance 
obj ect i ves of  t hi s Wor k.   Ver i f y wi t h any sel ect ed manuf act ur er  t hat  
t he desi gnat ed model ,  or  t he updat ed ver si on,  meet s t he desi gn 
per f or mance out l i ned by t hese dr awi ngs and speci f i cat i ons.   

b.   The t er m " or  equi val ent "  i n t hi s sect i on shal l  be under st ood t o 
i ndi cat e t hat  t he " equi val ent "  pr oduct  i s t he same or  bet t er  t han t he 
pr oduct  named i n t hi s sect i on i n f unct i on,  per f or mance,  r el i abi l i t y ,  
qual i t y,  and gener al  conf i gur at i on.   Whenever  any pr oduct  i s i ndi cat ed 
or  speci f i ed by pr opr i et ar y name,  by name of  manuf act ur er ,  or  by 
cat al og number ,  such speci f i cat i on shal l  be deemed t o be used f or  t he 
pur pose of  est abl i shi ng a st andar d of  qual i t y and f aci l i t at i ng t he 
descr i pt i on of  t he pr oduct  r equi r ed.   The Cont r act or  may submi t  
compl et e compar at i ve dat a t o t he Cont r act i ng Of f i cer  f or  consi der at i on 
of  anot her  pr oduct  t hat  shal l  be subst ant i al l y  equal  i n ever y r espect  
t o t hat  so i ndi cat ed or  speci f i ed.   Al t er nat i ve pr oduct s shal l  not  be 
used unl ess appr oved by t he Cont r act i ng Of f i cer  i n wr i t i ng.   The 
Cont r act i ng Of f i cer  wi l l  be t he sol e j udge of  t he al t er nat i ve pr oduct .

c.   Al l  gr adat i ons shal l  be U. S.  Cust omar y Uni t s ( e. g.  f eet ,  i nches,  
pounds,  pounds per  squar e i nch,  and degr ees Fahr enhei t ) .

d.   The Cont r act or  shal l  f ur ni sh al l  i nst al l at i on t ool s,  mat er i al s,  
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and mi scel l aneous i nst r ument at i on component s r equi r ed t o accompl i sh 
t he wor k except  wher e not ed wi t hi n t hese Speci f i cat i ons.

e.   Ther mi st or s -  Ther mi st or s shal l  have a st andar d r ange of  - 50 t o 
150 degr ee C ( - 58 t o 302 degr ee F)  wi t h a sensi t i v i t y of  0. 1 degr ee C 
and accur acy of  +/ -  0. 2 degr ee C as manuf act ur ed by Geokon ( Model  No.  
3800- 1- 2,  3800- 2- 2,  or  equi val ent ) .   For  equi val ent  pr oduct ,  sal i ent  
f eat ur es i ncl ude t emper at ur e r ange and accur acy.   Fur ni sh s i gnal  
cabl es r ecommended by t her mi st or s manuf act ur er  and or der  cabl e t hat  i s  
f act or y- connect ed t o t he t her mi st or s i n one cont i nuous l engt h.   Al l  
s i gnal  cabl e shal l  be mar ked and pr oper l y i dent i f i ed at  20- f oot  
intervals.

f .   A bar omet er  and t her momet er  shal l  be f ur ni shed and i nst al l ed at  
each cul ver t  s i t e,  at  a l ocat i on t o be det er mi ned by t he Cont r act i ng 
Of f i cer ,  f or  t he ent i r e dur at i on t hat  t her mi st or s r eadi ngs ar e t aken.   
The bar omet er  shal l  be a Met  One of  Gr ant s Pass,  Or egon,  Model  092,  or  
equal .   The bar omet er  shal l  be cont ai ned i n weat her pr oof  encl osur e and 
equal  pr oduct  shal l  meet  t he f ol l owi ng sal i ent  f eat ur es:   Range 17. 72 
t o 32. 48 i nch/ hg,  r esol ut i on 0. 1 hPa,  t emper at ur e oper at i ng and 
compensat i on r anges - 40 degr ees F t o 131 degr ees F,  accur acy t o 
+/ - 0. 35 hPa @ 68 degr ees F and +/ -  1. 0 hPa over  f ul l  r ange or  +/ -  0. 5 
hPa over  any 200 hPa r ange.   The t her momet er  shal l  be a Met  One of  
Gr ant s Pass,  Or egon,  Model  060A- 2,  or  equal .   Equal  pr oduct  shal l  be a 
gener al  pur pose t her momet er  f or  ambi ent  ai r  t emper at ur e measur ement  
wi t h t he f ol l owi ng sal i ent  f eat ur es:   Temper at ur e r ange of  - 58 degr ees 
F t o 122 degr ees F and an accur acy of  +/ - 0. 18 degr ees F.

2. 3   FABRICATION

Fact or y- cal i br at i on cur ves ar e r equi r ed f or  each t her mi st or s,  i ncl udi ng
i ndi v i dual  gage f act or ,  t emper at ur e cor r ect i on f act or ,  and bar omet r i c 
pr essur e at  t i me of  cal i br at i on.

2. 4   MAINTENANCE

a.   For  t he dur at i on of  concr et i ng oper at i on,  unt i l  t he l ast  concr et e 
pl acement  has r eached desi gn st r engt h and concr et e has cool ed t o 
ambi ent  t emper at ur e,  mai nt ai n al l  i nst r ument at i on i nst al l at i ons i n 
pr ogr ess and al l  compl et ed i nst r ument at i on i nst al l at i ons.   Pr ot ect  al l  
i nst r ument s f r om l i ght ni ng i nduced sur ges dur i ng const r uct i on.   
I mmedi at el y r epai r  or  r epl ace any maj or  damage t o i nst al l at i ons i n 
pr ogr ess,  or  i nst al l at i ons compl et ed.

b.   Mai nt ai n al l  el ect r oni c i nst r ument at i on equi pment  and mat er i al s 
pr i or  t o i nst al l at i on wi t hi n weat her  t i ght ,  vent i l at ed st r uct ur es.

PART 3   EXECUTI ON

3. 1   EXAMINATION

When i nst r ument s ar e r ecei ved at  t he s i t e,  t he Cont r act or  shal l  per f or m 
t he f ol l owi ng qual i t y cont r ol  checks:

a.   Exami ne and ver i f y compl et eness of  f act or y cal i br at i on cur ves and 
t abul at ed dat a;

b.   Exami ne manuf act ur er ' s f i nal  qual i t y cont r ol  i nspect i on checkl i st ;
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c.   Check cabl e l engt h;

d.   Check t ag number s and ser i al  number s on i nst r ument  and cabl e;

e.   Check,  by compar i ng wi t h pr ocur ement  document ,  t hat  model ,  
di mensi ons,  mat er i al s,  et c. ,  ar e cor r ect ;

f .   Ver i f y t hat  al l  component s f i t  t oget her  i n t he cor r ect  
configuration;

g.   Check al l  component s f or  s i gns of  damage i n t r ansi t ;  and

h.   Check t hat  quant i t i es r ecei ved cor r espond t o quant i t i es or der ed.

An i nst r ument  t hat  f ai l s  t he speci f i ed pr e- i nst al l at i on t est  shal l  be 
r epai r ed such t hat  i t  passes a subsequent  pr e- i nst al l at i on t est ,  or  shal l  
be r epl aced by an i dent i cal  i nst r ument .

3. 2   PREPARATION

3. 2. 1   Protection

Pr ot ect  exi st i ng st r uct ur es and f aci l i t i es dur i ng t he i nst al l at i on pr ocess.

3. 2. 2   Verification

Ver i f y t hat  al l  t her mi st or s have been l ocat ed pr oper l y and ar e i n 
oper at i ng condi t i on bef or e concr et e pl acement .   Si mi l ar l y,  ver i f y t hat  al l  
set t l ement  moni t or i ng sur vey mar ker s have been pr oper l y l ocat ed.

3. 3   INSTALLATION

The Cont r act or  shal l  be r esponsi bl e f or  pr ovi di ng t he t her mi st or s,  cabl es,  
and manual  r eadout  devi ces.   The t her mi st or s shal l  be i nst al l ed as shown 
on t he dr awi ngs.   Pr ot ect  al l  t her mi st or s f r om l i ght ni ng- i nduced sur ges 
dur i ng i nst al l at i on.   Pr ot ect  al l  t her mi st or s dur i ng concr et e pl acement  
and consol i dat i on.   Oper at i on and f i el d cal i br at i on checks of  al l  
i nst r ument s shal l  be per f or med.   I nst al l  t her mi st or s f ol l owi ng t he 
manuf act ur er ' s r ecommended pr ocedur es.   The Cont r act or  shal l  al so be 
r esponsi bl e f or  pr ovi di ng al l  set t l ement  moni t or i ng sur vey mar ker s and 
t ool s necessar y f or  t hei r  i nst al l at i on.

3. 4   DATA COLLECTI ON AND REPORTI NG

3. 4. 1   Thermistors

Manual  r eadi ngs -  Readi ngs shal l  be t aken t wi ce dai l y f or  t he dur at i on of  
concr et i ng oper at i ons,  unt i l  t he l ast  concr et e pl acement  has r eached 
desi gn st r engt h and concr et e has cool ed t o ambi ent  t emper at ur e.   Readi ngs 
shoul d be t aken dur i ng t he cool est  par t  of  t he wor kday and t he hot t est  
par t  of  t he wor kday.   Dat a col l ect ed manual l y shal l  i ncl ude t he f ol l owi ng:

a.   I nst r ument  I D ( Gage number ) ;
b.   I nst r ument  t ype;
c.   Dat e and t i me;
d.   Obser ver ;
e.   Readout  uni t  number ;
f .   Readi ngs;
g.   Remar ks;
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h.   Vi sual  Obser vat i ons,  i f  any;  and
i .   Per t i nent  dat a,  i ncl udi ng weat her ,  ambi ent  t emper at ur e,  humi di t y,  
bar omet r i c pr essur e,  and const r uct i on act i v i t i es.

The Cont r act or  shal l  r educe,  pr ocess,  pl ot ,  and r epor t  dat a.   A dat a 
r epor t ,  as speci f i ed her ei n shal l  be pr ovi ded t o t he Cont r act i ng Of f i cer .   
The dat a r epor t  shal l  be bound,  i ndexed,  and shal l  i ncl ude:

a.   A sect i on f or  each monol i t h.
b.   A br i ef  descr i pt i on of  t he changes i n r eadi ngs.
c.   A br i ef  descr i pt i on of  t he cumul at i ve changes i n i nst r ument  
readings.
d.   Raw and r educed dat a col l ect ed dur i ng t he week.

Pl ot s of  dat a ( concr et e t emper at ur e and ambi ent  t emper at ur e)  ver sus t i me.   
Al l  event s t hat  coul d i nf l uence changes i n t he dat a shal l  be i ndi cat ed.

The Cont r act or  shal l  eval uat e t he dat a.   Eval uat i on shal l  i ncl ude maki ng 
cor r el at i ons bet ween i nst r ument at i on dat a and speci f i c  event s.   
I nst r ument at i on dat a shal l  be eval uat ed t o det er mi ne whet her  t he 
i nst r ument at i on r esponse t o event s i s r easonabl e.

3. 4. 2   Set t l ement  Moni t or i ng

Readi ngs shal l  be t aken once a week.   For  t he headwal l s and wi ngwal l   
monol i t hs,  r eadi ngs shal l  be t aken begi nni ng once t he f or ms ar e st r i pped 
and f or mi ng of  t he ver t i cal  component s of  t he wal l s has commenced.   
Readi ngs shal l  be t aken unt i l  such t i me when t he cof f er dams have been 
r emoved.   For  t he cul ver t  monol i t hs,  r eadi ngs shal l  be t aken begi nni ng 
once t he wal l s have been cast ,  but  cul ver t  r oof  or  t op s l ap has not  yet  
been pour ed.   Readi ngs shal l  be t aken unt i l  such t i me when wat er  f l ow 
wi t hi n t he cul ver t  has r ei nst at ed or  access t o t he cul ver t ' s  i nt er i or  i s  
no l onger  avai l abl e.

Repor t  al l  r eadi ngs on a weekl y basi s,  wi t hi n 48 hour s af t er  t aken,  
depi ct i ng t he l ast  and al l  pr evi ous r eadi ngs i n t abul ar  or  spr eadsheet  
f or m.   I n addi t i on,  f or  each monol i t h or  mar ker ,  pr esent  dat a i n gr aphi cal  
f or m,  showi ng el evat i on r eadi ngs on t he y- axi s and dat e on t he x- axi s.   
The weekl y r epor t  shal l  al so show di agr am( s)  of  sur vey mar ker  l ocat i ons.   
Readi ngs shal l  i ncl ude el evat i on measur ement s,  t o t he c l osest  1/ 100t h of  a 
f oot ,  of  bot h t op of  mar ker s at  each of  t he monol i t hs,  as wel l  as t he f i l l  
pl aced,  and shal l  be cer t i f i ed by a r egi st er ed Pr of essi onal  Sur veyor .   
Dat a col l ect ed manual l y shal l  i ncl ude t he f ol l owi ng:

a.   I nst r ument  I D;
b.   I nst r ument  t ype;
c.   Dat e and t i me;
d.   Obser ver ;
e.   Readi ngs.   I n t he case of  t he wal l s,  r epor t  t he hei ght  of  f i l l  
behi nd ( r et ai ned by)  t he wal l s.   I n t he case of  t he cul ver t ,  r epor t  
t he hei ght  of  embankment  f i l l  above t he t op of  t he cul ver t ;
f .   Remar ks.   I ncl ude r emar ks devel opment s i n monol i t hs i mmedi at el y 
adj acent  t o t he one i n quest i on,  el evat i ons bef or e and af t er  
r el ocat i on,  i f  such i s done,  et c. ;
g.   Vi sual  obser vat i ons,  i f  any;  and
h.   Per t i nent  dat a,  i ncl udi ng weat her ,  ambi ent  t emper at ur e,  humi di t y,  
bar omet r i c pr essur e,  and const r uct i on act i v i t i es,  i f  not  al r eady 
descr i bed under  r emar ks.  
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        - -  End of  Sect i on - -
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SECTI ON 25 31 01

STRUCTURE REMOTE TERMI NAL UNI T ( RTU) ,  SUTRON

PART 1   GENERAL

1. 1   GENERAL REQUI REMENTS

Thi s sect i on speci f i es r equi r ement s f or  a r emot e t er mi nal  uni t  ( RTU) ,  
Sut r on,  used f or  moni t or i ng of  a gat ed st r uct ur e.   The RTU panel  i s  
modul ar  i n desi gn and i ncl udes power  suppl y,  bat t er y,  pr ocessor ,  I / O 
car ds,  r el ays,  sur ge ar r est or s,  et her net  swi t ch,  f i ber  opt i c conver t er s,  
et her net  r adi os,  sat el l i t e t r ansmi t t er ,  and ot her  component s as shown on 
t he dr awi ngs and as speci f i ed her ei n.   The Cont r act or  shal l  be r esponsi bl e 
f or  f unct i onal l y t est i ng t he RTU cabi net  as det ai l ed her ei n.

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

UNDERWRI TERS LABORATORI ES ( UL)

UL 508 ( 1999;  Repr i nt  Oct  2013)  I ndust r i al  
Cont r ol  Equi pment

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Layout  and Shop Dr awi ngs; G,  DO

  Pr i or  t o i nst al l at i on,  submi t  l ayout  and shop dr awi ngs i ncl udi ng 
t he f ol l owi ng:

  a.   RTU cabi net  l ayout ,  i ncl udi ng f ul l y di mensi oned and det ai l ed 
v i ews and i nt er nal  l ayout .

  b.   El ect r i cal  schemat i cs,  i ncl udi ng,  but  not  l i mi t ed t o bl ock 
di agr ams,  l adder  di agr ams,  DC panel  wi r i ng and i nst r ument  wi r i ng,  
and sur ge suppr essi on devi ces.

  c.   Layout  of  r el ays,  br eaker s,  swi t ches and i nst r ument at i on 
pr ovi ded,  and appl i cabl e s i ngl e l i ne and wi r i ng di agr ams.

SD- 03 Pr oduct  Dat a

Cat al og Dat a; G,  DO
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  Pr i or  t o i nst al l at i on,  submi t  manuf act ur er ' s st andar d cat al og 
dat a,  i ncl udi ng a descr i pt i on and depi ct i on of  al l  cont r ol  devi ces 
and i nst r ument s i n suf f i c i ent  det ai l  t o demonst r at e compl et e 
speci f i cat i on compl i ance.   I f  st andar d cat al og dat a does not  
cont ai n suf f i c i ent  det ai l  t o ver i f y compl i ance,  t hen t he 
Cont r act or  shal l  submi t  suppl ement ar y document at i on t o ver i f y 
compliance.

Spar e Equi pment  and Par t s Dat a

  Submi t  spar e equi pment  and par t s dat a wi t h each i t em t o be 
f ur ni shed as i ndi cat ed i n par agr aph SPARE EQUI PMENT AND PARTS 
below.

SD- 07 Cer t i f i cat es

Manuf act ur er ' s Repr esent at i ve Qual i f i cat i ons; G,  DO

  Submi t  qual i f i cat i ons as i ndi cat ed i n par agr aph I NSTRUMENT 
CONTRACTOR PANEL BUI LDER QUALI FI CATI ONS bel ow.

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i ng Manual s; G,  DO

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

1. 4   FABRI CATOR QUALI FI CATI ONS

Panel  f abr i cat i ons shal l  be by a manuf act ur er  or  par t i cul ar  di v i s i on of  a 
manuf act ur i ng f i r m speci al i z i ng i n cont r ol  panel  const r uct i on.   Fabr i cat or  
shal l  have a UL cer t i f i ed shop,  and al l  panel s shal l  be bui l t  accor di ng t o 
UL 508.

1. 5   SPARE EQUI PMENT AND PARTS

Fur ni sh t he f ol l owi ng spar e equi pment  and par t s ( f or  each st r uct ur e) ,  
t agged and boxed:

A.  ONE SUTRON XPERT2
B.  ONE SUTRON SATLI NK- 2
C.  ONE SUTRON POWER TERMI NATI ON
D.  ONE POWERSONI C PSC- 12800A
E.  ONE SUTRON ANALOG I / O MODULE
F.  ONE CRADLEPOI NT AER1600LP6- NA- M
G.  ONE GE I NET- I I  900 RADI O
H.  ONE ANTENNA OF EACH TYPE
I .  ONE I NCLI NOMETER FOR EACH GATE

PART 2   PRODUCTS

2. 1   RTU CABI NET

The RTU as det ai l ed on t he dr awi ngs and as descr i bed her ei n shal l  consi st  
of  devi ces and i nst r ument at i on t o pr ovi de moni t or i ng of  a gat ed 
st r uct ur e.   The Cont r act or  shal l  const r uct  t he Remot e Ter mi nal  Uni t  and 
cabi net  as shown and as det ai l ed on t he dr awi ngs.   The Pr oj ect  I / O Li st  
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shown on t he dr awi ngs shal l  summar i ze t he di gi t al  i nput s,  di gi t al  out put s,  
and anal og i nput s f or  t he RTU.   Pr i or  t o pr ocur ement ,  t he Cont r act or  shal l  
submi t  any devi at i on f r om t he speci f i ed component s and Pr oj ect  I / O Li st  
f or  appr oval  by t he Gover nment .

2. 2   RTU PROGRAMMI NG

The Cont r act or  shal l  be r esponsi bl e t o f ur ni sh and i nst al l  st andar d 
manuf act ur er  pr ogr ams i nt o t he new RTU t o f unct i onal l y t est  each i nput  and 
out put  as det ai l ed i n par agr aph FI ELD TESTS bel ow.   Fol l owi ng t he 
successf ul  i ni t i al  f unct i onal  t est  of  t he RTU' s I / O,  t he Cont r act or  shal l  
schedul e wi t h t he Cont r act i ng Of f i cer  a second f unct i onal  t est  wi t nessed 
by t he Cont r act i ng Of f i cer .

2. 3   INCLINOMETER

The i ncl i nomet er  shal l  be Jewel l  I nst r ument s,  Model  number  A906- ST- BD- V,  
or  appr oved equal .   The i ncl i nomet er  shal l  be used f or  det er mi ni ng whet her  
t he f l ap gat es ar e out  of  ver t i cal  axi s and f or  moni t or i ng gat e 
posi t i oni ng.   I ncl i nomet er  shal l  be compat i bl e wi t h t he Sut r on RTU.   The 
i ncl i nomet er  shal l  have r ever se pol ar i t y pr ot ect ed power  of  +8 t o +24 VDC 
and shal l  have an oper at i on r ange of  no l ess t han +/ -  30 degr ees.   The 
i ncl i nomet er  shal l  be capabl e of  oper at i ng i n a humi d envi r onment  wi t h a 
t emper at ur e r ange of  0 degr ees t o +150 degr ees F.   The i ncl i nomet er  shal l  
be capabl e of  bei ng submer sed t o 72 psi .   See dr awi ngs f or  i ncl i nomet er  
installation.

2. 4   CABLE REEL ENCLOSURE

The cabl e r eel  encl osur e assembl y shal l  compr i se a NEMA 4X st ai nl ess 
st eel ,  20- i nch by 20- i nch by 8- i nch encl osur e and a st ai nl ess st eel  spr i ng 
dr i ven cabl e r eel  wi t h bot t om wi nd di r ect i on and a const ant  t ensi on 
devi ce.   The encl osur e shal l  be pr ovi ded wi t hout  a l at ch pawl .   The spr i ng 
dr i ven cabl e r eel  shal l  be capabl e of  hol di ng t hi r t y f eet  of  3/ 8 i nch 
f l exi bl e condui t .

2. 5   NETWORK SECURI TY DEVI CE

Pr ovi de a secur e Uni f i ed Thr eat  Management  ( UTM)  f i r ewal l .   The uni t  shal l  
pr ovi de ef f ect i ve ant i - mal war e,  i nt r usi on pr event i on,  and cont ent / URL 
f i l t er i ng al ong wi t h mobi l e pl at f or m suppor t .   The uni t  shal l  be net wor k 
capabl e wi t h a bui l t - i n web conf i gur at i on t ool  backup net wor k.  

2. 6   BROADBAND ROUTER

The uni t  shal l  pr ovi de wi r ed Et her net  and 3G/ 4G wi r el ess WAN 
connect i v i t y.   The uni t  shal l  be capabl e of  bei ng connect ed t o an AT&T 
3G/ 4G ai r  car d and shal l  i ncl ude ( or  be capabl e of  i ncl udi ng)  a mi ni mum of  
ei ght  por t s.   The r out er  shal l  be capabl e of  day- i n,  day- out  24/ 7 i nt er net  
connect i v i t y.   LAN connect i ons shal l  be pr ot ect ed wi t h advanced Wi Fi  
encr ypt i on,  LAN segment at i on,  and VLAN capabi l i t i es.   Of f i ce access and 
POS t r ansact i ons shal l  be  pr ot ect ed by VPN capabi l i t y  and ot her  secur i t y 
f eat ur es t o ensur e t he net wor k st ays secur e.   The br oadband r out er  shal l  
be Cr adl ePoi nt AER1600LP6- NA- M or  appr oved equal .
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PART 3   EXECUTI ON

3. 1   GENERAL

The Cont r act or  shal l  f ur ni sh and i nst al l  al l  cabl e,  wi r i ng,  and condui t  as 
r equi r ed and as speci f i ed i n t he dr awi ngs and her ei n t o power  and moni t or  
t he RTU i nst al l at i on.

3. 2   FI ELD TESTS

Upon t he compl et i on of  t he RTU cabi net  i nst al l at i on,  t he Cont r act or  shal l  
pr ocur e t he ser vi ces of  an aut hor i zed RTU Manuf act ur er s Repr esent at i ve t o 
f unct i onal l y t est  t he RTU cabi net  and Sut r on.

3. 2. 1   RTU Cabi net  Si t e Val i dat i on Test i ng

As a mi ni mum,  RTU t est i ng shal l  i ncl ude t he f ol l owi ng:

a.   Usi ng manuf act ur er ' s st andar d pr ogr am,  s i mul at e each di scr et e 
i nput  and each anal og i nput  f r om t he si gnal  devi ce back t o t he RTU 
cabi net .   Wi t h t he RTU ener gi zed,  show t o t he Cont r act i ng Of f i cer  t hat  
t he RTU' s pr ocessor  r ecei ved t he i nput  s i gnal .

b.   Usi ng manuf act ur er ' s pr ogr am,  s i mul at e each di scr et e out put  f r om 
t he RTU t o t he end devi ce.

The Cont r act or  shal l  devel op a Val i dat i on Repor t  Checkl i st  f or  each si t e 
and use i t  t o r ecor d t he t est  r esul t s.

3. 2. 2   St andi ng Wave Rat i o Test i ng

The st andi ng wave r at i o ( SWR)  of  t he r adi o ant enna syst ems shal l  be t est ed 
usi ng t he f ol l owi ng pr ocedur e:

a.   Pur pose.   The pur pose of  t hi s pr ocedur e i s t o descr i be how t o 
pr oper l y measur e t he t r ansmi t t er  power  out put  of  t he r adi o and 
subsequent l y,  t he r ef l ect ed power  back t o t he r adi o.   The f ol l owi ng 
st eps ar e based on t he use of  a Bi r d El ect r oni c Cor p.  model  43 
Wat t met er  wi t h t he appr opr i at e Thr ul i ne el ement s of  " s l ugs" .

b.   I t ems Needed.   The i t ems needed f or  i mpl ement i ng t hi s pr ocedur e 
ar e a Bi r d 43 Wat t met er  and sl ugs wi t h a power  r ange and f r equency 
r ange sui t abl e f or  each ant enna.

c.   Typi cal  Pr ocedur e:

( 1)  Connect  t he Wat t met er  i n ser i es wi t h t he r adi o and t he 
Pol yPhaser .   The Cont r act or  may need assor t ed RF Connect or s and 
Pat ch Cabl e t o connect  Wat t met er  i n ser i es.

( 2)  Power  Out put  -  For war d Power .   On t he Wat t met er ,  t ur n t he s l ug 
so t hat  t he ar r ow i s poi nt ed away f r om t he r adi o and t owar d t he 
ant enna.   Key t he RTU r adi o.   Recor d t he val ue i n t he SI M Si t e 
Wor ksheet  2.   I f  t he power  out put  i s out  of  speci f i cat i on,  r epl ace 
wi t h a new/ t est ed Radi o,  t hen go t o Ref l ect ed Power .

( 3)  Ref l ect ed Power .   Tur n t he s l ug i n t he opposi t e di r ect i on.   I t  
shoul d be f aci ng t owar d t he r adi o t o measur e r ef l ect ed power  f r om 
t he ant enna.   Key t he RTU r adi o and r ead t he Wat t met er .   Recor d 
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t he val ue i n t he Val i dat i on Repor t  Checkl i st .   STOP i f  r ef l ect ed 
power  i s out  of  speci f i cat i on,  Tr oubl eshoot  RF Tr ansmi ssi on Li ne,  
Pol yPhaser ,  Ant enna,  and Connect or s f or  any possi bl e def ect .   
Ref l ect ed power  shoul d i deal l y be 0 Wat t s r ef l ect ed or  l ess t han 
10% of  t r ansmi t t er  power  out put .

3. 2. 3   RTU Radi o Communi cat i ons Val i dat i on Test i ng

As a mi ni mum,  RTU r adi o communi cat i ons t est i ng shal l  i ncl ude t he f ol l owi ng:

a.   Usi ng r adi o ser vi ce ut i l i t y  pr ogr am,  ver i f y t hat  t he r adi o has 
been pr ogr ammed wi t h t he cor r ect  t echni cal / oper at i onal  par amet er s and 
r adi o f r equenci es.

b.   Wor ki ng wi t h t he USACE t echni cal  per sonnel ,  per f or m RF si gnal  
l evel  opt i mi zat i on f or  t he r adi os and i nst al l  RF at t enuat or s i f  
i nst r uct ed by USACE per sonnel .

c.   Ver i f y t hat  t he RTU i s communi cat i ng t o t he Di st r i ct  SCADA net wor k.

The Cont r act or  shal l  devel op a Radi o Val i dat i on Repor t  Checkl i st  f or  each 
r adi o and use i t  t o r ecor d t he t est  r esul t s.

3. 3   I NSTRUMENT CONTRACTOR PANEL BUI LDER QUALI FI CATI ONS

The RTU I nst r ument  Cont r act or  Panel  Bui l der  shal l  be knowl edgeabl e on al l  
aspect s of  t he RTU syst em,  i ncl udi ng t he i ni t i al  t est i ng,  st ar t up,  
pr ogr ammi ng,  and i nt egr at i on of  t he syst em.   The Cont r act or  shal l  suppl y 
t he ser vi ces of  a qual i f i ed Manuf act ur er ' s Repr esent at i ve,  and shal l  
submi t  t hei r  qual i f i cat i ons f or  Gover nment  r evi ew.

3. 4   I NSTRUMENT CONTRACT PANEL BUI LDER AVAI LABI LI TY

I n addi t i on t o t he t i me r equi r ed by t he RTU I nst r ument  Cont r act or  Panel  
Bui l der  f or  t he speci f i ed checkout  and st ar t up of  t he RTU i nst al l at i on,  
f ur ni sh hi s ser vi ces f or  mi ni mum of  t wo si t e v i s i t s wi t h a t ot al  of  20 on 
si t e man- hour s t o assi st  t he Gover nment  wi t h t he pr ogr ammi ng and t he 
i nt egr at i on of  t he RTU syst ems and/ or  conduct i ng on si t e t r ai ni ng.   The 
Gover nment ' s use of  t he RTU I nst r ument  Cont r act or  Panel  Bui l der  shal l  be 
at  t he di scr et i on of  t he Cont r act i ng Of f i cer  upon 48 hour s pr i or  
not i f i cat i on t o t he Cont r act or .   The I nst r ument  Cont r act or  Panel  Bui l der  
shal l  be f ur ni shed at  no addi t i onal  cost  t o t he Gover nment  i ncl udi ng 
t r avel  t i me,  pl ane t i cket  cost s,  r oom and boar d,  over t i me pr emi um,  and 
ot her  cost s.

3. 5   WARRANTY

The RTU Panel  and al l  panel  devi ces suppl i ed under  t hi s sect i on shal l  be 
war r ant ed f or  a per i od of  one ( 1)  year  by t he equi pment  manuf act ur er .   The 
equi pment  shal l  be war r ant ed t o be f r ee f r om def ect s i n wor kmanshi p,  
desi gn,  and mat er i al s.   I f  any par t  of  t he equi pment  shoul d f ai l  dur i ng 
t he war r ant y per i od,  i t  shal l  be r epl aced and t he uni t  r est or ed wi t hi n 72 
hour s at  no expense t o t he Gover nment .   The war r ant y shal l  i ncl ude par t s,  
l abor ,  t r avel  expenses,  and l abor  t o r emove/ r ei nst al l  sai d equi pment .   The 
war r ant y per i od shal l  commence on t he Cont r act or ' s f i nal  compl et i on dat e.   
Manuf act ur er ' s war r ant y per i od shal l  r un concur r ent l y wi t h t he 
Cont r act or ' s war r ant y per i od.   No except i on t o t hi s pr ovi s i on shal l  be 
allowed.
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SECTI ON 26 20 00

I NTERI OR DI STRI BUTI ON SYSTEM

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C12. 7 ( 2014)  Requi r ement s f or  Wat t hour  Met er  
Sockets

ASTM I NTERNATI ONAL ( ASTM)

ASTM B1 ( 2013)  St andar d Speci f i cat i on f or  
Har d- Dr awn Copper  Wi r e

ASTM B8 ( 2011;  R 2017)  St andar d Speci f i cat i on f or  
Concent r i c- Lay- St r anded Copper  Conduct or s,  
Har d,  Medi um- Har d,  or  Sof t

ASTM D709 ( 2017)  St andar d Speci f i cat i on f or  
Lami nat ed Ther moset t i ng Mat er i al s

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

I EEE St d 100 ( 2000)  The Aut hor i t at i ve Di ct i onar y of  
I EEE St andar ds Ter ms

I EEE St d 81 ( 1983)  Gui de f or  Measur i ng Ear t h 
Resi st i v i t y,  Gr ound I mpedance,  and Ear t h 
Sur f ace Pot ent i al s of  a Gr ound Syst em 
( Par t  1) Nor mal  Measur ement s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA C80. 1 ( 2005)  St andar d f or  El ect r i cal  Ri gi d St eel  
Condui t  ( ERSC)

NEMA FU 1 ( 2012)  Low Vol t age Car t r i dge Fuses

NEMA I CS 1 ( 2000;  R 2015)  St andar d f or  I ndust r i al  
Cont r ol  and Syst ems:  Gener al  Requi r ement s

NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  I ndust r i al  
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Cont r ol  and Syst ems Cont r ol l er s,  
Cont act or s,  and Over l oad Rel ays Rat ed 600 V

NEMA I CS 4 ( 2015)  Appl i cat i on Gui del i ne f or  Ter mi nal  
Blocks

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA KS 1 ( 2013)  Encl osed and Mi scel l aneous 
Di st r i but i on Equi pment  Swi t ches ( 600 V 
Maximum)

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NEMA MG 10 ( 2017)  Ener gy Management  Gui de f or  
Sel ect i on and Use of  Fi xed Fr equency 
Medi um AC Squi r r el - Cage Pol yphase 
I nduct i on Mot or s

NEMA RN 1 ( 2005;  R 2013)  Pol yvi nyl - Chl or i de ( PVC)  
Ext er nal l y Coat ed Gal vani zed Ri gi d St eel  
Condui t  and I nt er medi at e Met al  Condui t

NEMA TC 2 ( 2013)  St andar d f or  El ect r i cal  Pol yvi nyl  
Chl or i de ( PVC)  Condui t

NEMA TC 3 ( 2016)  Pol yvi nyl  Chl or i de ( PVC)  Fi t t i ngs 
f or  Use Wi t h Ri gi d PVC Condui t  and Tubi ng

NEMA WD 1 ( 1999;  R 2015)  St andar d f or  Gener al  Col or  
Requi r ement s f or  Wi r i ng Devi ces

NEMA WD 6 ( 2016)  Wi r i ng Devi ces Di mensi ons 
Specifications

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

NFPA 70E ( 2018;  TI A 18- 1;  TI A 81- 2)  St andar d f or  
El ect r i cal  Saf et y i n t he Wor kpl ace

TELECOMMUNI CATI ONS I NDUSTRY ASSOCI ATI ON ( TI A)

TI A J- STD- 607- A ( 2002)  Commer ci al  Bui l di ng Gr oundi ng 
( Ear t hi ng)  and Bondi ng Requi r ement s f or  
Telecommunications

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1910. 147 The Cont r ol  of  Hazar dous Ener gy ( Lock 
Out / Tag Out )
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UNDERWRI TERS LABORATORI ES ( UL)

UL 1063 ( 2017)  UL St andar d f or  Saf et y Machi ne- Tool  
Wi r es and Cabl es

UL 1449 ( 2014;  Repr i nt  Jul  2017)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

UL 1660 ( 2014)  Li qui d- Ti ght  Fl exi bl e Nonmet al l i c  
Conduit

UL 198M ( 2003;  Repr i nt  Feb 2013)  St andar d f or  
Mi ne- Dut y Fuses

UL 20 ( 2010;  Repr i nt  Feb 2012)  Gener al - Use Snap 
Switches

UL 360 ( 2013;  Repr i nt  Jan 2015)  Li qui d- Ti ght  
Fl exi bl e St eel  Condui t

UL 44 ( 2014;  Repr i nt  Feb 2015)  
Ther moset - I nsul at ed Wi r es and Cabl es

UL 467 ( 2013;  Repr i nt  Jun 2017)  UL St andar d f or  
Saf et y Gr oundi ng and Bondi ng Equi pment

UL 486A- 486B ( 2013;  Repr i nt  Jan 2016)  Wi r e Connect or s

UL 486C ( 2013;  Repr i nt  Jan 2016)  Spl i c i ng Wi r e 
Connectors

UL 489 ( 2016)  UL St andar d f or  Saf et y Mol ded- Case 
Ci r cui t  Br eaker s,  Mol ded- Case Swi t ches and 
Ci r cui t - Br eaker  Encl osur es

UL 498 ( 2017;  Repr i nt  Nov 2017)  UL St andar d f or  
Saf et y At t achment  Pl ugs and Recept acl es

UL 50 ( 2015)  UL St andar d f or  Saf et y Encl osur es 
f or  El ect r i cal  Equi pment ,  
Non- Envi r onment al  Consi der at i ons

UL 508 ( 1999;  Repr i nt  Oct  2013)  I ndust r i al  
Cont r ol  Equi pment

UL 510 ( 2017)  UL St andar d f or  Saf et y Pol yvi nyl  
Chl or i de,  Pol yet hyl ene and Rubber  
I nsul at i ng Tape

UL 512 ( 1993;  R 1993 t hr u 2008)  St andar d f or  
Fuseholders

UL 514A ( 2013;  Repr i nt  Aug 2017)  UL St andar d f or  
Saf et y Met al l i c  Out l et  Boxes

UL 514B ( 2012;  Repr i nt  Nov 2014)  Condui t ,  Tubi ng 
and Cabl e Fi t t i ngs

UL 514C ( 2014;  Repr i nt  Dec 2014)  Nonmet al l i c  
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Out l et  Boxes,  Fl ush- Devi ce Boxes,  and 
Covers

UL 6 ( 2007;  Repr i nt  Nov 2014)  El ect r i cal  Ri gi d 
Met al  Condui t - St eel

UL 651 ( 2011;  Repr i nt  Jun 2016)  UL St andar d f or  
Saf et y Schedul e 40 and 80 Ri gi d PVC 
Condui t  and Fi t t i ngs

UL 67 ( 2009;  Repr i nt  Nov 2017)  UL St andar d f or  
Saf et y Panel boar ds

UL 83 ( 2017)  UL St andar d f or  Saf et y 
Ther mopl ast i c- I nsul at ed Wi r es and Cabl es

UL 869A ( 2006)  Ref er ence St andar d f or  Ser vi ce 
Equipment

UL 870 ( 2016)  UL St andar d f or  Saf et y Wi r eways,  
Auxi l i ar y Gut t er s,  and Associ at ed Fi t t i ngs

UL 943 ( 2016)  UL St andar d f or  Saf et y Gr ound- Faul t  
Circuit-Interrupters

UL 984 ( 1996;  Repr i nt  Sep 2005)  Her met i c 
Ref r i ger ant  Mot or - Compr essor s

1. 2   DEFINITIONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  shal l  be as def i ned i n 
I EEE St d 100.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Panelboards ; G|DO

I ncl ude wi r i ng di agr ams and i nst al l at i on det ai l s of  equi pment  
i ndi cat i ng pr oposed l ocat i on,  l ayout  and ar r angement ,  cont r ol  
panel s,  accessor i es,  pi pi ng,  duct wor k,  and ot her  i t ems t hat  must  
be shown t o ensur e a coor di nat ed i nst al l at i on.   Wi r i ng di agr ams 
shal l  i dent i f y c i r cui t  t er mi nal s and i ndi cat e t he i nt er nal  wi r i ng 
f or  each i t em of  equi pment  and t he i nt er connect i on bet ween each 
i t em of  equi pment .   Dr awi ngs shal l  i ndi cat e adequat e c l ear ance f or  
oper at i on,  mai nt enance,  and r epl acement  of  oper at i ng equi pment  
devices.

Wireways ; G|DO

Mar ki ng St r i ps; G|DO
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SD- 03 Pr oduct  Dat a

Receptacles ; G|DO

Ci r cui t  br eaker s; G|DO

Switches ; G|DO

Mot or  cont r ol l er s; G|DO

Met er  base onl y; G|DO

Sur ge pr ot ect i ve devi ces; G|DO

Submi t t al s shal l  i ncl ude per f or mance and char act er i st i c cur ves.

SD- 06 Test  Repor t s

Gr oundi ng syst em t est ; G|DO

Gr ound- f aul t  r ecept acl e t est ; G|DO

SD- 10 Oper at i on and Mai nt enance Dat a

El ect r i cal  Syst ems,  Dat a Package 5;  G|DO

Submi t  oper at i on and mai nt enance dat a i n accor dance wi t h Sect i on 
01 78 23,  OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n.

1. 4   QUALI TY ASSURANCE

1. 4. 1   Fuses

Submi t  coor di nat i on dat a as speci f i ed i n par agr aph,  FUSES of  t hi s sect i on.

1. 4. 2   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 4. 3   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s shal l  have been i n 
sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d 
openi ng.   The 2- year  per i od shal l  i ncl ude appl i cat i ons of  equi pment  and 
mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  
shal l  have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.   Wher e t wo 
or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems 
shal l  be pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s 
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of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess 
st at ed i n t hi s sect i on.

1. 4. 3. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 4. 3. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 5   MAINTENANCE

1. 5. 1   El ect r i cal  Syst ems

Submi t  oper at i on and mai nt enance manual s f or  el ect r i cal  syst ems t hat  
pr ovi de basi c dat a r el at i ng t o t he desi gn,  oper at i on,  and mai nt enance of  
t he el ect r i cal  di st r i but i on syst em f or  t he bui l di ng.   Thi s shal l  i ncl ude:

a.   Si ngl e l i ne di agr am of  t he " as- bui l t "  bui l di ng el ect r i cal  syst em.

b.   Schemat i c di agr am of  el ect r i cal  cont r ol  syst em ( ot her  t han HVAC,  
cover ed el sewher e) .

c.   Manuf act ur er s '  oper at i ng and mai nt enance manual s on act i ve 
el ect r i cal  equi pment .

1. 6   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

Mat er i al s,  equi pment ,  and devi ces shal l ,  as a mi ni mum,  meet  r equi r ement s 
of  UL,  wher e UL st andar ds ar e est abl i shed f or  t hose i t ems,  and 
r equi r ement s of  NFPA 70.

2. 2   CONDUI T AND FI TTI NGS

Shal l  conf or m t o t he f ol l owi ng:

2. 2. 1   Ri gi d Met al l i c  Condui t

2. 2. 1. 1   Ri gi d,  Thr eaded Zi nc- Coat ed St eel  Condui t

NEMA C80. 1, UL 6.

2. 2. 2   Ri gi d Nonmet al l i c  Condui t

PVC Type EPC- 40,  and EPC- 80 i n accor dance wi t h NEMA TC 2, UL 651.
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2. 2. 3   Pl ast i c- Coat ed Ri gi d St eel  and I MC Condui t

NEMA RN 1,  Type 40(  40 mi l s t hi ck) .

2. 2. 4   Li qui d- Ti ght  Fl exi bl e Met al  Condui t ,  St eel

UL 360.

2. 2. 5   Fi t t i ngs f or  Met al  Condui t ,  EMT,  and Fl exi bl e Met al  Condui t

UL 514B.   Fer r ous f i t t i ngs shal l  be cadmi um-  or  z i nc- coat ed i n accor dance 
with UL 514B.

2. 2. 5. 1   Fi t t i ngs f or  Ri gi d Met al  Condui t  and I MC

Thr eaded- t ype.   Spl i t  coupl i ngs unaccept abl e.

2. 2. 6   Fi t t i ngs f or  Ri gi d Nonmet al l i c  Condui t

NEMA TC 3 f or  PVC,  and UL 514B.

2. 2. 7   Li qui d- Ti ght  Fl exi bl e Nonmet al l i c  Condui t

UL 1660.

2. 3   OUTLET BOXES AND COVERS

UL 514A,  cadmi um-  or  z i nc- coat ed,  i f  f er r ous met al .   UL 514C,  i f  
nonmetallic.

2. 4   CABI NETS,  JUNCTI ON BOXES,  AND PULL BOXES

Vol ume gr eat er  t han 100 cubi c i nches, UL 50,  hot - di p,  z i nc- coat ed,  i f  
sheet  st eel .

2. 5   WI RES AND CABLES

Wi r es and cabl es shal l  meet  appl i cabl e r equi r ement s of  NFPA 70 and UL f or  
t ype of  i nsul at i on,  j acket ,  and conduct or  speci f i ed or  i ndi cat ed.   Wi r es 
and cabl es manuf act ur ed mor e t han 12 mont hs pr i or  t o dat e of  del i ver y t o 
s i t e shal l  not  be used.

2. 5. 1   Conductors

Conduct or s No.  8 AWG and l ar ger  di amet er  shal l  be st r anded.   Conduct or s 
No.  10 AWG and smal l er  di amet er  shal l  be sol i d,  except  t hat  conduct or s f or  
r emot e cont r ol ,  al ar m,  and si gnal  c i r cui t s,  c l asses 1,  2,  and 3,  shal l  be 
st r anded unl ess speci f i cal l y i ndi cat ed ot her wi se.   Conduct or  s i zes and 
capaci t i es shown ar e based on copper ,  unl ess i ndi cat ed ot her wi se.   Al l  
conduct or s shal l  be copper .

2. 5. 1. 1   Mi ni mum Conduct or  Si zes

Mi ni mum si ze f or  br anch ci r cui t s shal l  be No.  12 AWG;  f or  Cl ass 1 
r emot e- cont r ol  and si gnal  c i r cui t s,  No.  14 AWG;  f or  Cl ass 2 l ow- ener gy,  
r emot e- cont r ol  and si gnal  c i r cui t s,  No.  16 AWG;  and f or  Cl ass 3 
l ow- ener gy,  r emot e- cont r ol ,  al ar m and si gnal  c i r cui t s,  No.  22 AWG.

SECTI ON 26 20 00  Page 10
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

2. 5. 1. 2   Conduct or  I dent i f i cat i on and Taggi ng

Power ,  cont r ol ,  and si gnal  c i r cui t  conduct or  i dent i f i cat i on shal l  be 
pr ovi ded wi t hi n each encl osur e wher e a t ap,  spl i ce,  or  t er mi nat i on i s 
made.   Wher e sever al  f eeder s pass t hr ough a common pul l  box,  t he f eeder s 
shal l  be t agged t o i ndi cat e c l ear l y t he el ect r i cal  char act er i st i cs,  
c i r cui t  number ,  and panel  desi gnat i on.   Phase conduct or s of  l ow vol t age 
power  c i r cui t s shal l  be i dent i f i ed by col or  codi ng.   Phase i dent i f i cat i on 
by a par t i cul ar  col or  shal l  be mai nt ai ned cont i nuousl y f or  t he l engt h of  a 
c i r cui t ,  i ncl udi ng j unct i ons.

2. 5. 2   Col or  Codi ng

Pr ovi de f or  ser vi ce,  f eeder ,  br anch,  cont r ol ,  and si gnal i ng c i r cui t  
conduct or s.   Col or  shal l  be gr een f or  gr oundi ng conduct or s and whi t e f or  
neut r al s;  except  wher e neut r al s of  mor e t han one syst em ar e i nst al l ed i n 
same r aceway or  box,  ot her  neut r al s shal l  be whi t e wi t h a di f f er ent  
col or ed ( not  gr een)  st r i pe f or  each.   Col or  of  ungr ounded conduct or s i n 
di f f er ent  vol t age syst ems shal l  be as f ol l ows:

a.   208/ 120 vol t ,  t hr ee- phase

( 1)  Phase A -  bl ack
( 2)  Phase B -  r ed
( 3)  Phace C -  bl ue

b.   480/ 277 vol t ,  t hr ee- phase

( 1)  Phase A -  br own
( 2)  Phase B -  or ange
( 3)  Phace C -  yel l ow

c.   120/ 240 vol t ,  s i ngl e phase:   Bl ack and r ed

2. 5. 3   Insulation

Unl ess speci f i ed or  i ndi cat ed ot her wi se or  r equi r ed by NFPA 70,  power  and 
l i ght i ng wi r es shal l  be 600- vol t ,  Type XHHW conf or mi ng t o UL 44,  except  
t hat  gr oundi ng wi r e may be t ype TW conf or mi ng t o UL 83;  r emot e- cont r ol  and 
si gnal  c i r cui t s shal l  be Type TW or  TF,  conf or mi ng t o UL 83.   Wher e 
l i ght i ng f i x t ur es r equi r e 90- degr ee Cent i gr ade ( C)  conduct or s,  pr ovi de 
onl y conduct or s wi t h 90- degr ee C i nsul at i on or  bet t er .

2. 5. 4   Bondi ng Conduct or s

ASTM B1,  sol i d bar e copper  wi r e f or  s i zes No.  8 AWG and smal l er  di amet er ;  
ASTM B8,  Cl ass B,  st r anded bar e copper  wi r e f or  s i zes No.  6 AWG and l ar ger  
diameter.

2. 6   SPLI CES AND TERMI NATI ON COMPONENTS

UL 486A- 486B f or  wi r e connect or s and UL 510 f or  i nsul at i ng t apes.   
Connect or s f or  No.  10 AWG and smal l er  di amet er  wi r es shal l  be i nsul at ed,  
pr essur e- t ype i n accor dance wi t h UL 486A- 486B or  UL 486C ( t wi st - on 
spl i c i ng connect or ) .   Pr ovi de sol der l ess t er mi nal  l ugs on st r anded 
conductors.
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2. 7   DEVI CE PLATES

Pr ovi de UL l i s t ed,  one- pi ece devi ce pl at es f or  out l et s t o sui t  t he devi ces 
i nst al l ed.   For  met al  out l et  boxes,  pl at es on unf i ni shed wal l s shal l  be of  
z i nc- coat ed sheet  st eel  or  cast  met al  havi ng r ound or  bevel ed edges.   For  
nonmet al l i c  boxes and f i t t i ngs,  ot her  sui t abl e pl at es may be pr ovi ded.   
Pl at es on f i ni shed wal l s shal l  be sat i n f i ni sh st ai nl ess st eel  or  
br ushed- f i ni sh al umi num,  mi ni mum 0. 03 i nch t hi ck.   Scr ews shal l  be 
machi ne- t ype wi t h count er sunk heads i n col or  t o mat ch f i ni sh of  pl at e.   
Sect i onal  t ype devi ce pl at es wi l l  not  be per mi t t ed.   Pl at es i nst al l ed i n 
wet  l ocat i ons shal l  be gasket ed and UL l i s t ed f or  " wet  l ocat i ons. "

2. 8   SWITCHES

2. 8. 1   Toggl e Swi t ches

NEMA WD 1,  UL 20,  s i ngl e pol e and doubl e pol e t ot al l y encl osed wi t h bodi es 
of  t her mopl ast i c or  t her moset  pl ast i c and mount i ng st r ap wi t h gr oundi ng 
scr ew.   Handl es shal l  be i vor y t her mopl ast i c.   Wi r i ng t er mi nal s shal l  be 
scr ew- t ype,  s i de- wi r ed or  of  t he sol der l ess pr essur e t ype havi ng sui t abl e 
conduct or - r el ease ar r angement .   Cont act s shal l  be s i l ver - cadmi um and 
cont act  ar m shal l  be one- pi ece copper  al l oy.   Swi t ches shal l  be r at ed 
qui et - t ype ac onl y,  120/ 277 vol t s,  wi t h cur r ent  r at i ng and number  of  pol es 
indicated.

2. 8. 2   Di sconnect  Swi t ches

NEMA KS 1.   Pr ovi de heavy dut y- t ype swi t ches wher e i ndi cat ed,  wher e 
swi t ches ar e r at ed hi gher  t han 240 vol t s,  and f or  doubl e- t hr ow swi t ches.  
Fused swi t ches shal l  ut i l i ze Cl ass R f usehol der s and f uses,  unl ess 
i ndi cat ed ot her wi se.   Swi t ches ser vi ng as mot or - di sconnect  means shal l  be 
hor sepower  r at ed.   Pr ovi de swi t ches i n NEMA 1 or  4x,  encl osur e as 
i ndi cat ed per  NEMA I CS 6.

2. 9   FUSES

NEMA FU 1.   Pr ovi de compl et e set  of  f uses f or  each f usi bl e swi t ch.   
Ti me- cur r ent  char act er i st i cs cur ves of  f uses ser vi ng mot or s or  connect ed 
i n ser i es wi t h c i r cui t  br eaker s or  ot her  c i r cui t  pr ot ect i ve devi ces shal l  
be coor di nat ed f or  pr oper  oper at i on.  Submi t  coor di nat i on dat a f or  
appr oval .   Fuses shal l  have vol t age r at i ng not  l ess t han ci r cui t  vol t age.

2. 9. 1   Fuseholders

Pr ovi de i n accor dance wi t h UL 512.

2. 9. 2   Car t r i dge Fuses,  Cur r ent  Li mi t i ng Type ( Cl ass T)

UL 198M,  Cl ass T f or  zer o t o 1, 200 amper es,  300 vol t s;  and zer o t o 800 
amper es,  600 vol t s.

2. 10   RECEPTACLES

UL 498,  har d use,  heavy- dut y,  gr oundi ng- t ype.   Rat i ngs and conf i gur at i ons 
shal l  be as i ndi cat ed.   Bodi es shal l  be of  i vor y as per  NEMA WD 1.   Face 
and body shal l  be t her mopl ast i c suppor t ed on a met al  mount i ng st r ap.   
Di mensi onal  r equi r ement s shal l  be per  NEMA WD 6.   Pr ovi de scr ew- t ype,  
s i de- wi r ed wi r i ng t er mi nal s or  of  t he sol der l ess pr essur e t ype havi ng 
sui t abl e conduct or - r el ease ar r angement .   Connect  gr oundi ng pol e t o 
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mount i ng st r ap.   The r ecept acl e shal l  cont ai n t r i pl e- wi pe power  cont act s 
and doubl e or  t r i pl e- wi pe gr ound cont act s.

2. 10. 1   Weat her pr oof  Recept acl es

Pr ovi de i n cast  met al  box wi t h gasket ed,  weat her pr oof ,  cast - met al  cover  
pl at e and gasket ed cap over  each r ecept acl e openi ng.   Pr ovi de caps wi t h a 
spr i ng- hi nged f l ap.   Recept acl e shal l  be UL l i s t ed f or  use i n " wet  
l ocat i ons wi t h pl ug i n use. "

2. 10. 2   Gr ound- Faul t  Ci r cui t  I nt er r upt er  Recept acl es

UL 943,  dupl ex t ype f or  mount i ng i n st andar d out l et  box.   Devi ce shal l  be 
capabl e of  det ect i ng cur r ent  l eak of  6 mi l l i amper es or  gr eat er  and 
t r i ppi ng per  r equi r ement s of  UL 943 f or  Cl ass A GFCI  devi ces.    Pr ovi de 
scr ew- t ype,  s i de- wi r ed wi r i ng t er mi nal s or  pr e- wi r ed ( pi gt ai l )  l eads.

2. 11   PANELBOARDS

UL 67 and UL 50.   Panel boar ds f or  use as ser vi ce di sconnect i ng means shal l  
addi t i onal l y conf or m t o UL 869A.   Panel boar ds shal l  be c i r cui t  
br eaker - equi pped.   Desi gn shal l  be such t hat  i ndi v i dual  br eaker s can be 
r emoved wi t hout  di st ur bi ng adj acent  uni t s or  wi t hout  l ooseni ng or  r emovi ng 
suppl ement al  i nsul at i on suppl i ed as means of  obt ai ni ng cl ear ances as 
r equi r ed by UL.   Wher e " space onl y"  i s i ndi cat ed,  make pr ovi s i ons f or  
f ut ur e i nst al l at i on of  br eaker  s i zed as i ndi cat ed.   Di r ect or i es shal l  
i ndi cat e l oad ser ved by each ci r cui t  of  panel boar d.   Di r ect or i es shal l  
al so i ndi cat e sour ce of  ser vi ce ( upst r eam panel ,  swi t chboar d,  mot or  
cont r ol  cent er ,  et c. )  t o panel boar d.   Type di r ect or i es and mount  i n hol der  
behi nd t r anspar ent  pr ot ect i ve cover i ng.   Panel boar d shal l  have namepl at es 
i n accor dance wi t h par agr aph FI ELD FABRI CATED NAMEPLATES.

2. 11. 1   Enclosure

Encl osur es shal l  meet  t he r equi r ement s of  UL 50.   Al l  cabi net s shal l  be 
f abr i cat ed f r om sheet  st eel  of  not  l ess t han  No.  10 gauge i f  
f l ush- mount ed or  mount ed out door s,  and not  l ess t han No.  12 gauge i f  
sur f ace- mount ed i ndoor s,  wi t h f ul l  seam- wel ded box ends.   Cabi net s mount ed 
out door s or  f l ush- mount ed shal l  be hot - di pped gal vani zed af t er  
f abr i cat i on.   Cabi net s shal l  be pai nt ed i n accor dance wi t h par agr aph 
PAI NTI NG.   Out door  cabi net s shal l  be of  NEMA 3R r ai nt i ght  wi t h condui t  
hubs wel ded t o t he cabi net .   Fr ont  edges of  cabi net s shal l  be f or m- f l anged 
or  f i t t ed wi t h st r uct ur al  shapes wel ded or  r i vet ed t o t he sheet  st eel ,  f or  
suppor t i ng t he panel boar d f r ont .   Al l  cabi net s shal l  be so f abr i cat ed t hat  
no par t  of  any sur f ace on t he f i ni shed cabi net  shal l  devi at e f r om a t r ue 
pl ane by mor e t han 1/ 8 i nch.   Hol es shal l  be pr ovi ded i n t he back of  
i ndoor  sur f ace- mount ed cabi net s,  wi t h out si de spacer s and i nsi de 
st i f f ener s,  f or  mount i ng t he cabi net s wi t h a 1/ 2 i nch cl ear  space bet ween 
t he back of  t he cabi net  and t he wal l  sur f ace.   Fl ush door s shal l  be 
mount ed on hi nges t hat  expose onl y t he hi nge r ol l  t o v i ew when t he door  i s 
c l osed.   Each door  shal l  be f i t t ed wi t h a combi ned cat ch and l ock,  except  
t hat  door s over  24 i nches l ong shal l  be pr ovi ded wi t h a t hr ee- poi nt  l at ch 
havi ng a knob wi t h a T- handl e,  and a cyl i nder  l ock.   Two keys shal l  be 
pr ovi ded wi t h each l ock,  and al l  l ocks shal l  be keyed al i ke.   
Fi ni shed- head cap scr ews shal l  be pr ovi ded f or  mount i ng t he panel boar d 
f r ont s on t he cabi net s.
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2. 11. 2   Panel boar d Buses

Suppor t  bus bar s on bases i ndependent  of  c i r cui t  br eaker s.   Mai n buses and 
back pans shal l  be desi gned so t hat  br eaker s may be changed wi t hout  
machi ni ng,  dr i l l i ng,  or  t appi ng.   Pr ovi de i sol at ed neut r al  bus i n each 
panel  f or  connect i on of  c i r cui t  neut r al  conduct or s.   Pr ovi de separ at e 
gr ound bus i dent i f i ed as equi pment  gr oundi ng bus per  UL 67 f or  connect i ng 
gr oundi ng conduct or s;  bond t o st eel  cabi net .

2. 11. 3   Ci r cui t  Br eaker s

UL 489,  t her mal  magnet i c- t ype havi ng a mi ni mum shor t - c i r cui t  cur r ent  
r at i ng equal  t o t he shor t - c i r cui t  cur r ent  r at i ng of  t he panel boar d i n 
whi ch t he ci r cui t  br eaker  shal l  be mount ed.   Br eaker  t er mi nal s shal l  be UL 
l i s t ed as sui t abl e f or  t ype of  conduct or  pr ovi ded.   Ser i es r at ed ci r cui t  
br eaker s and pl ug- i n c i r cui t  br eaker s ar e unaccept abl e.

2. 11. 3. 1   Mul t i pol e Br eaker s

Pr ovi de common t r i p- t ype wi t h s i ngl e oper at i ng handl e.   Br eaker  desi gn 
shal l  be such t hat  over l oad i n one pol e aut omat i cal l y causes al l  pol es t o 
open.   Mai nt ai n phase sequence t hr oughout  each panel  so t hat  any t hr ee 
adj acent  br eaker  pol es ar e connect ed t o Phases A,  B,  and C,  r espect i vel y.

2. 12   ENCLOSED CI RCUI T BREAKERS

UL 489.   I ndi v i dual  mol ded case ci r cui t  br eaker s wi t h vol t age and 
cont i nuous cur r ent  r at i ngs,  number  of  pol es,  over l oad t r i p set t i ng,  and 
shor t  c i r cui t  cur r ent  i nt er r upt i ng r at i ng as i ndi cat ed.   Encl osur e t ype as 
i ndi cat ed.   Pr ovi de sol i d neut r al .

2. 13   MOTOR SHORT- CI RCUI T PROTECTOR ( MSCP)

Mot or  shor t - c i r cui t  pr ot ect or s,  al so cal l ed mot or  c i r cui t  pr ot ect or s 
( MCPs) ;  shal l  conf or m t o UL 508 and UL 489 and shal l  be pr ovi ded as 
shown.   MSCPs shal l  consi st  of  an adj ust abl e i nst ant aneous t r i p c i r cui t  
br eaker  used onl y i n conj unct i on wi t h a combi nat i on mot or  cont r ol l er  whi ch 
pr ovi des coor di nat ed mot or  br anch- ci r cui t  over l oad and shor t - c i r cui t  
pr ot ect i on.   MSCPs shal l  be r at ed i n accor dance wi t h t he r equi r ement s of  
NFPA 70.

2. 14   MOTORS

NEMA MG 1;  her met i c- t ype seal ed mot or  compr essor s shal l  al so compl y wi t h 
UL 984.   Pr ovi de t he si ze i n t er ms of  HP,  or  kVA,  or  f ul l - l oad cur r ent ,  or  
a combi nat i on of  t hese char act er i st i cs,  and ot her  char act er i st i cs,  of  each 
mot or  as i ndi cat ed or  speci f i ed.   Det er mi ne speci f i c  mot or  char act er i st i cs 
t o ensur e pr ovi s i on of  cor r ect l y s i zed st ar t er s and over l oad heat er s.   
Mot or s f or  oper at i on on 240- vol t ,  1- phase ci r cui t s shal l  have t er mi nal  
vol t age r at i ng of  250 vol t s.   Mot or s shal l  be desi gned t o oper at e at  f ul l  
capaci t y wi t h vol t age var i at i on of  pl us or  mi nus 10 per cent  of  mot or  
vol t age r at i ng.   Unl ess ot her wi se i ndi cat ed,  mot or s r at ed 1 HP and above 
shal l  be cont i nuous dut y t ype.

Wher e f use pr ot ect i on i s speci f i cal l y r ecommended by t he equi pment  
manuf act ur er ,  pr ovi de f used swi t ches i n l i eu of  non- f used swi t ches 
indicated.
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2. 14. 1   Pr emi um Ef f i c i ency Pol yphase Mot or s

Pol yphase mot or s shal l  be sel ect ed based on hi gh ef f i c i ency 
char act er i st i cs r el at i ve t o t ypi cal  char act er i st i cs and appl i cat i ons as 
l i s t ed i n NEMA MG 10.   I n addi t i on,  cont i nuous r at ed,  pol yphase 
squi r r el - cage medi um i nduct i on mot or s shal l  meet  t he r equi r ement  f or  
pr emi um ef f i c i ency el ect r i c mot or s i n accor dance wi t h NEMA MG 1,  i ncl udi ng 
t he NEMA f ul l  l oad ef f i c i ency r at i ngs.   I n except i on,  f or  mot or - dr i ven 
equi pment  wi t h a mi ni mum seasonal  or  over al l  ef f i c i ency r at i ng,  such as a 
SEER r at i ng,  pr ovi de equi pment  wi t h mot or  t o meet  t he over al l  syst em 
r at i ng i ndi cat ed.

2. 14. 2   Mot or  Si zes

Pr ovi de si ze f or  dut y t o be per f or med,  not  exceedi ng t he f ul l - l oad 
namepl at e cur r ent  r at i ng when dr i ven equi pment  i s oper at ed at  speci f i ed 
capaci t y under  most  sever e condi t i ons l i kel y t o be encount er ed.   When 
mot or  s i ze pr ovi ded di f f er s f r om si ze i ndi cat ed or  speci f i ed,  make 
adj ust ment s t o wi r i ng,  di sconnect  devi ces,  and br anch ci r cui t  pr ot ect i on 
t o accommodat e equi pment  act ual l y pr ovi ded.   Pr ovi de cont r ol l er s f or  
mot or s r at ed 1- hp and above wi t h el ect r oni c phase- vol t age moni t or s 
desi gned t o pr ot ect  mot or s f r om phase- l oss,  under vol t age,  and 
over vol t age.   Pr ovi de pr ot ect i on f or  mot or s f r om i mmedi at e r est ar t  by a 
t i me adj ust abl e r est ar t  r el ay.

2. 14. 3   Wi r i ng and Condui t

Pr ovi de i nt er nal  wi r i ng f or  component s of  packaged equi pment  as an 
i nt egr al  par t  of  t he equi pment .   Pr ovi de power  wi r i ng and condui t  f or  
f i el d- i nst al l ed equi pment ,  and mot or  cont r ol  equi pment  f or mi ng par t  of  
mot or  cont r ol  cent er s or  swi t chgear  assembl i es,  t he condui t  and wi r i ng 
connect i ng such cent er s,  assembl i es,  or  ot her  power  sour ces t o equi pment  
as speci f i ed her ei n.   Power  wi r i ng and condui t  shal l  conf or m t o t he 
r equi r ement s speci f i ed her ei n.   Cont r ol  wi r i ng shal l  be pr ovi ded under ,  
and conf or m t o t he r equi r ement s of  t he sect i on speci f y i ng t he associ at ed 
equipment.

2. 15   MOTOR CONTROLLERS

UL 508, NEMA I CS 1,  and NEMA I CS 2.   Cont r ol l er s shal l  have t her mal  
over l oad pr ot ect i on i n each phase and shal l  have one spar e nor mal l y open 
and one spar e nor mal l y c l osed auxi l i ar y cont act .   Pr ovi de cont r ol l er s f or  
mot or s r at ed 1- hp and above wi t h el ect r oni c phase- vol t age moni t or s 
desi gned t o pr ot ect  mot or s f r om phase- l oss,  under vol t age,  and 
over vol t age.   Pr ovi de pr ot ect i on f or  mot or s f r om i mmedi at e r est ar t  by a 
t i me adj ust abl e r est ar t  r el ay.   Magnet i c- t ype mot or  cont r ol l er s shal l  have 
under vol t age pr ot ect i on when used wi t h moment ar y- cont act  pushbut t on 
st at i ons or  swi t ches and shal l  have under vol t age r el ease when used wi t h 
mai nt ai ned- cont act  pushbut t on st at i ons or  swi t ches.   When used wi t h 
pr essur e,  f l oat ,  or  s i mi l ar  aut omat i c- t ype or  mai nt ai ned- cont act  swi t ch,  
cont r ol l er  shal l  have hand/ of f / aut omat i c sel ect or  swi t ch.   Connect i ons t o 
sel ect or  swi t ch shal l  be such t hat  onl y nor mal  aut omat i c r egul at or y 
cont r ol  devi ces ar e bypassed when swi t ch i s i n " hand"  posi t i on.   Saf et y 
cont r ol  devi ces,  such as l ow and hi gh pr essur e cut out s,  hi gh t emper at ur e 
cut out s,  and mot or  over l oad pr ot ect i ve devi ces,  shal l  be connect ed i n 
mot or  cont r ol  c i r cui t  i n " hand"  and " aut omat i c"  posi t i ons.   Cont r ol  
c i r cui t  connect i ons t o hand/ of f / aut omat i c sel ect or  swi t ch or  t o mor e t han 
one aut omat i c r egul at or y cont r ol  devi ce shal l  be made i n accor dance wi t h 
i ndi cat ed or  manuf act ur er ' s appr oved wi r i ng di agr am.   Sel ect or  swi t ch 
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shal l  have means f or  l ocki ng i n any posi t i on.   For  each mot or  not  i n s i ght  
of  cont r ol l er  or  wher e cont r ol l er  di sconnect i ng means i s not  i n s i ght  of  
mot or  l ocat i on and dr i ven machi ner y l ocat i on,  cont r ol l er  di sconnect i ng 
means shal l  be capabl e of  bei ng l ocked i n open posi t i on.   As an 
al t er nat i ve,  pr ovi de a manual l y oper at ed,  l ockabl e,  nonf used swi t ch whi ch 
di sconnect s mot or  f r om suppl y sour ce wi t hi n s i ght  of  mot or .   Over l oad 
pr ot ect i ve devi ces shal l  pr ovi de adequat e pr ot ect i on t o mot or  wi ndi ngs;  be 
t her mal  i nver se- t i me- l i mi t  t ype;  and i ncl ude manual  r eset - t ype pushbut t on 
on out si de of  mot or  cont r ol l er  case.   Cover  of  combi nat i on mot or  
cont r ol l er  and manual  swi t ch or  c i r cui t  br eaker  shal l  be i nt er l ocked wi t h 
oper at i ng handl e of  swi t ch or  c i r cui t  br eaker  so t hat  cover  cannot  be 
opened unl ess handl e of  swi t ch or  c i r cui t  br eaker  i s i n " of f "  posi t i on.

2. 15. 1   Cont r ol  Wi r i ng

Al l  cont r ol  wi r e shal l  be st r anded t i nned copper  swi t chboar d wi r e wi t h 
600- vol t  f l ame- r et ar dant  i nsul at i on Type SI S meet i ng UL 44,  or  Type MTW 
meeting UL 1063,  and shal l  pass t he VW- 1 f l ame t est s i ncl uded i n t hose 
st andar ds.   Hi nge wi r e shal l  have Cl ass K st r andi ng.   Cur r ent  t r ansf or mer  
secondar y l eads shal l  be not  smal l er  t han No.  10 AWG.   The mi ni mum si ze of  
cont r ol  wi r e shal l  be No.  14 AWG.   Power  wi r i ng f or  480- vol t  c i r cui t s and 
bel ow shal l  be of  t he same t ype as cont r ol  wi r i ng and t he mi ni mum si ze 
shal l  be No.  12 AWG.   Speci al  at t ent i on shal l  be gi ven t o wi r i ng and 
t er mi nal  ar r angement  on t he t er mi nal  bl ocks t o per mi t  t he i ndi v i dual  
conduct or s of  each ext er nal  cabl e t o be t er mi nat ed on adj acent  t er mi nal  
points.

2. 15. 2   Cont r ol  Ci r cui t  Ter mi nal  Bl ocks

NEMA I CS 4.   Cont r ol  c i r cui t  t er mi nal  bl ocks f or  cont r ol  wi r i ng shal l  be 
mol ded or  f abr i cat ed t ype wi t h bar r i er s,  r at ed not  l ess t han 600 vol t s.   
The t er mi nal s shal l  be r emovabl e bi ndi ng,  f i l l i s t er  or  washer  head scr ew 
t ype,  or  of  t he st ud t ype wi t h cont act  and l ocki ng nut s.   The t er mi nal s 
shal l  be not  l ess t han No.  10 i n s i ze and shal l  have suf f i c i ent  l engt h and 
space f or  connect i ng at  l east  t wo i ndent ed t er mi nal s f or  10 AWG conduct or s 
t o each t er mi nal .   The t er mi nal  ar r angement  shal l  be subj ect  t o t he 
appr oval  of  t he Cont r act i ng Of f i cer  and not  l ess t han f our  ( 4)  spar e 
t er mi nal s or  10 per cent ,  whi chever  i s gr eat er ,  shal l  be pr ovi ded on each 
bl ock or  gr oup of  bl ocks.   Modul ar ,  pul l  apar t ,  t er mi nal  bl ocks wi l l  be 
accept abl e pr ovi ded t hey ar e of  t he channel  or  r ai l - mount ed t ype.   The 
Cont r act or  shal l  submi t  dat a showi ng t hat  t he pr oposed al t er nat e wi l l  
accommodat e t he speci f i ed number  of  wi r es,  ar e of  adequat e 
cur r ent - car r y i ng capaci t y,  and ar e const r uct ed t o assur e posi t i ve cont act  
bet ween cur r ent - car r y i ng par t s.

2. 15. 2. 1   Types of  Ter mi nal  Bl ocks

a.   Shor t - Ci r cui t i ng Type:   Shor t - c i r cui t i ng t ype t er mi nal  bl ocks 
shal l  be f ur ni shed f or  al l  cur r ent  t r ansf or mer  secondar y l eads and 
shal l  have pr ovi s i on f or  shor t i ng t oget her  al l  l eads f r om each 
cur r ent  t r ansf or mer  wi t hout  f i r st  openi ng any ci r cui t .   Ter mi nal  
bl ocks shal l  meet  t he r equi r ement s of  par agr aph CONTROL CI RCUI T 
TERMI NAL BLOCKS above.

b.   Load Type:   Load t er mi nal  bl ocks r at ed not  l ess t han 600 vol t s and 
of  adequat e capaci t y shal l  be pr ovi ded f or  t he conduct or s f or  NEMA 
Si ze 3 and smal l er  mot or  cont r ol l er s and f or  ot her  power  c i r cui t s,  
except  t hose f or  f eeder  t ap uni t s.   The t er mi nal s shal l  be of  
ei t her  t he st ud t ype wi t h cont act  nut s and l ocki ng nut s or  of  t he 
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r emovabl e scr ew t ype,  havi ng l engt h and space f or  at  l east  t wo 
i ndent ed t er mi nal s of  t he s i ze r equi r ed on t he conduct or s t o be 
t er mi nat ed.   For  conduct or s r at ed mor e t han 50 amper es,  scr ews 
shal l  have hexagonal  heads.   Conduct i ng par t s bet ween connect ed 
t er mi nal s shal l  have adequat e cont act  sur f ace and cr oss- sect i on t o 
oper at e wi t hout  over heat i ng.   Each connect ed t er mi nal  shal l  have 
t he ci r cui t  desi gnat i on or  wi r e number  pl aced on or  near  t he 
t er mi nal  i n per manent  cont r ast i ng col or .

2. 15. 3   Cont r ol  Ci r cui t s

Cont r ol  c i r cui t s shal l  have maxi mum vol t age of  120 vol t s der i ved f r om a 
separ at e cont r ol  sour ce.   Pr ovi de t er mi nal s and t er mi nal  boar ds.   Pr ovi de 
separ at e cont r ol  di sconnect  swi t ch wi t hi n cont r ol l er .   One secondar y l ead 
shal l  be f used;  ot her  shal l  be gr ounded.

2. 15. 4   Encl osur es f or  Mot or  Cont r ol l er s

NEMA I CS 6.

2. 15. 5   Mul t i pl e- Speed Mot or  Cont r ol l er s and Rever si bl e Mot or  Cont r ol l er s

Acr oss- t he- l i ne- t ype,  el ect r i cal l y and mechani cal l y i nt er l ocked.   
Mul t i pl e- speed cont r ol l er s shal l  have compel l i ng r el ays and shal l  be 
mul t i pl e- but t on,  st at i on- t ype wi t h pi l ot  l i ght s f or  each speed.

2. 15. 6   Pushbut t on St at i ons

Pr ovi de wi t h " st ar t / st op"  moment ar y cont act s havi ng one nor mal l y open and 
one nor mal l y c l osed set  of  cont act s,  and r ed l i ght s t o i ndi cat e when mot or  
i s r unni ng.   St at i ons shal l  be heavy dut y,  oi l - t i ght  desi gn.

2. 15. 7   Pi l ot  and I ndi cat i ng Li ght s

Pr ovi de LED cl ust er  l amps.

2. 16   LOCKOUT REQUI REMENTS

Pr ovi de di sconnect i ng means capabl e of  bei ng l ocked out  f or  machi nes and 
ot her  equi pment  t o pr event  unexpect ed st ar t up or  r el ease of  st or ed ener gy 
i n accor dance wi t h 29 CFR 1910. 147.   Mechani cal  i sol at i on of  machi nes and 
ot her  equi pment  shal l  be i n accor dance wi t h r equi r ement s of  Di v i s i on 23,  
"Mechanical."

2. 17   GROUNDI NG AND BONDI NG EQUI PMENT

2. 17. 1   Gr ound Rods

UL 467.   Gr ound r ods shal l  be sect i onal  t ype,  copper - c l ad st eel ,  wi t h 
mi ni mum di amet er  of  3/ 4 i nch and mi ni mum l engt h of  10 f eet .

2. 17. 2   Gr ound Bus

A copper  gr ound bus shal l  be pr ovi ded i n t he el ect r i cal  equi pment  r ooms as 
indicated.

2. 18   MANUFACTURER' S NAMEPLATE

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 

SECTI ON 26 20 00  Page 17
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
acceptable.

2. 19   FI ELD FABRI CATED NAMEPLATES

ASTM D709.   Pr ovi de l ami nat ed pl ast i c namepl at es f or  each equi pment  
encl osur e,  r el ay,  swi t ch,  and devi ce;  as speci f i ed or  as i ndi cat ed on t he 
dr awi ngs.   Each namepl at e i nscr i pt i on shal l  i dent i f y t he f unct i on and,  
when appl i cabl e,  t he posi t i on.   Namepl at es shal l  be mel ami ne pl ast i c,  
0. 125 i nch t hi ck,  whi t e wi t h bl ack cent er  cor e.   Pr ovi de r ed l ami nat ed 
pl ast i c l abel  wi t h whi t e cent er  cor e wher e i ndi cat ed.   Sur f ace shal l  be 
mat t e f i ni sh.   Cor ner s shal l  be squar e.   Accur at el y al i gn l et t er i ng and 
engr ave i nt o t he cor e.   Mi ni mum si ze of  namepl at es shal l  be one by 2. 5 
inches .   Let t er i ng shal l  be a mi ni mum of  0. 25 i nch hi gh nor mal  bl ock st y l e.

2. 20   WIREWAYS

UL 870.   Mat er i al  shal l  be st eel  epoxy pai nt ed 16 gauge f or  hei ght s and 
dept hs up t o 6 by 6 i nches,  and 14 gauge f or  hei ght s and dept hs up t o 12 
by 12 i nches.   Pr ovi de i n l engt h r equi r ed f or  t he appl i cat i on wi t h 
hi nged- cover  NEMA 1 encl osur e per  NEMA I CS 6.

2. 21   METER BASE ONLY

ANSI  C12. 7.   Pr ovi de NEMA Type 3R,  box- mount ed socket ,  r i ngl ess,  havi ng 
j aws compat i bl e wi t h r equi r ement s of  a c l ass:   200 and For m:   2S sel f  
cont ai ned wat t hour  met er .   Pr ovi de gr ay pl ast i c c l osi ng cover  and bypass 
l i nks.   Pr ovi de manuf act ur er s st andar d encl osur e col or  unl ess ot her wi se 
indicated.

2. 22   SURGE PROTECTI VE DEVI CES

Pr ovi de par al l el  t ype sur ge pr ot ect i ve devi ces whi ch compl y wi t h UL 1449 
at  t he ser vi ce ent r ance panel boar ds.   Pr ovi de sur ge pr ot ect or s i n a NEMA 1 
encl osur e per  NEMA I CS 6.   Pr ovi de t he f ol l owi ng modes of  pr ot ect i on:

      FOR SI NGLE PHASE AND THREE PHASE WYE CONNECTED SYSTEMS-
            Each phase t o neut r al  (  L- N )
            Neut r al  t o gr ound (  N- G )
            Phase t o gr ound (  L- G )

Sur ge pr ot ect i ve devi ces at  t he ser vi ce ent r ance shal l  have a mi ni mum 
sur ge cur r ent  r at i ng of  80, 000 amper es per  mode mi ni mum and downst r eam 
pr ot ect or s shal l  be r at ed 40, 000 amper es per  mode mi ni mum.   The maxi mum 
l i ne t o neut r al  ( L- N)  Suppr essed Vol t age Rat i ng ( SVR)  shal l  be:

      500V f or  208Y/ 120V,  t hr ee- phase syst em

The mi ni mum MCOV ( Maxi mum Cont i nuous Oper at i ng Vol t age)  r at i ng shal l  be:

      300/ 150V f or  208Y/ 120V,  t hr ee- phase syst em

EMI / RFI  f i l t er i ng shal l  be pr ovi ded f or  each mode wi t h t he capabi l i t y  t o 
at t enuat e hi gh f r equency noi se.   Mi ni mum at t enuat i on shal l  be 20db.

2. 23   FACTORY APPLI ED FI NI SH

El ect r i cal  equi pment  shal l  have f act or y- appl i ed pai nt i ng syst ems whi ch 
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shal l ,  as a mi ni mum,  meet  t he r equi r ement s of  NEMA 250 
cor r osi on- r esi st ance t est  and t he addi t i onal  r equi r ement s as speci f i ed 
her ei n.   I nt er i or  and ext er i or  st eel  sur f aces of  equi pment  encl osur es 
shal l  be t hor oughl y c l eaned and t hen r ecei ve a r ust - i nhi bi t i ve 
phosphat i z i ng or  equi val ent  t r eat ment  pr i or  t o pai nt i ng.   Ext er i or  
sur f aces shal l  be f r ee f r om hol es,  seams,  dent s,  wel d mar ks,  l oose scal e 
or  ot her  i mper f ect i ons.   I nt er i or  sur f aces shal l  r ecei ve not  l ess t han one 
coat  of  cor r osi on- r esi st i ng pai nt  i n accor dance wi t h t he manuf act ur er ' s 
st andar d pr act i ce.   Ext er i or  sur f aces shal l  be pr i med,  f i l l ed wher e 
necessar y,  and gi ven not  l ess t han t wo coat s baked enamel  wi t h semi gl oss 
f i ni sh.   Equi pment  l ocat ed i ndoor s shal l  be ANSI  Li ght  Gr ay,  and equi pment  
l ocat ed out door s shal l  be ANSI  Li ght  Gr ay.   Pr ovi de manuf act ur er ' s 
coat i ngs f or  t ouch- up wor k and as speci f i ed i n par agr aph FI ELD APPLI ED 
PAINTING.

PART 3   EXECUTI ON

3. 1   INSTALLATION

El ect r i cal  i nst al l at i ons,  i ncl udi ng weat her pr oof  and hazar dous l ocat i ons 
and duct s,  pl enums and ot her  ai r - handl i ng spaces,  shal l  conf or m t o 
r equi r ement s of  NFPA 70 and I EEE C2 and t o r equi r ement s speci f i ed her ei n.

3. 1. 1   Under gr ound Ser vi ce

Under gr ound ser vi ce conduct or s and associ at ed condui t  shal l  be cont i nuous 
f r om ser vi ce ent r ance equi pment  t o out door  power  syst em connect i on.

3. 1. 2   Ser vi ce Ent r ance I dent i f i cat i on

Ser vi ce ent r ance di sconnect  devi ces,  swi t ches,  and encl osur es shal l  be 
l abel ed and i dent i f i ed as such.

3. 1. 2. 1   Labels

Wher ever  wor k r esul t s i n ser vi ce ent r ance di sconnect  devi ces i n mor e t han 
one encl osur e,  as per mi t t ed by NFPA 70,  each encl osur e,  new and exi st i ng,  
shal l  be l abel ed as one of  sever al  encl osur es cont ai ni ng ser vi ce ent r ance 
di sconnect  devi ces.   Label ,  at  mi ni mum,  shal l  i ndi cat e number  of  ser vi ce 
di sconnect  devi ces housed by encl osur e and shal l  i ndi cat e t ot al  number  of  
encl osur es t hat  cont ai n ser vi ce di sconnect  devi ces.   Pr ovi de l ami nat ed 
pl ast i c l abel s conf or mi ng t o par agr aph FI ELD FABRI CATED NAMEPLATES.   Use 
l et t er i ng of  at  l east  0. 25 i nch i n hei ght ,  and engr ave on bl ack- on- whi t e 
mat t e f i ni sh.   Ser vi ce ent r ance di sconnect  devi ces i n mor e t han one 
encl osur e,  shal l  be pr ovi ded onl y as per mi t t ed by NFPA 70.

3. 1. 3   Wi r i ng Met hods

Pr ovi de i nsul at ed conduct or s i nst al l ed i n r i gi d st eel  condui t ,  I MC,  r i gi d 
nonmet al l i c  condui t ,  or  EMT,  except  wher e speci f i cal l y i ndi cat ed or  
speci f i ed ot her wi se or  r equi r ed by NFPA 70 t o be i nst al l ed ot her wi se.   
Gr oundi ng conduct or  shal l  be separ at e f r om el ect r i cal  syst em neut r al  
conduct or .   Pr ovi de i nsul at ed gr een equi pment  gr oundi ng conduct or  f or  
c i r cui t ( s)  i nst al l ed i n condui t  and r aceways.   Mi ni mum condui t  s i ze shal l  
be 1/ 2 i nch i n di amet er  f or  l ow vol t age l i ght i ng and power  c i r cui t s.   
Ver t i cal  di st r i but i on i n mul t i pl e st or y bui l di ngs shal l  be made wi t h met al  
condui t  i n f i r e- r at ed shaf t s.   Met al  condui t  shal l  ext end t hr ough shaf t s 
f or  mi ni mum di st ance of  6 i nches.
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3. 1. 3. 1   Pul l  Wi r e

I nst al l  pul l  wi r es i n empt y condui t s.   Pul l  wi r e shal l  be pl ast i c havi ng 
minimum  200- pound f or ce t ensi l e st r engt h.   Leave mi ni mum 36 i nches of  
s l ack at  each end of  pul l  wi r e.

3. 1. 4   Condui t  I nst al l at i on

Unl ess i ndi cat ed ot her wi se,  conceal  condui t  under  f l oor  s l abs and wi t hi n 
f i ni shed wal l s,  cei l i ngs,  and f l oor s.   Keep condui t  mi ni mum  6 i nches away 
f r om par al l el  r uns of  f l ues and st eam or  hot  wat er  pi pes.   I nst al l  condui t  
par al l el  wi t h or  at  r i ght  angl es t o cei l i ngs,  wal l s,  and st r uct ur al  
member s wher e l ocat ed above accessi bl e cei l i ngs and wher e condui t  wi l l  be 
v i s i bl e af t er  compl et i on of  pr oj ect .   Run condui t s under  f l oor  s l ab as i f  
exposed.

3. 1. 4. 1   Rest r i ct i ons Appl i cabl e t o Nonmet al l i c  Condui t

a.   PVC Schedul e 40 and PVC Schedul e 80

( 1)   Do not  use i n ar eas wher e subj ect  t o sever e physi cal  damage,  
i ncl udi ng but  not  l i mi t ed t o,  mechani cal  equi pment  r ooms,  
el ect r i cal  equi pment  r ooms,  hospi t al s,  power  pl ant s,  mi ssi l e 
magazi nes,  and ot her  such ar eas.

( 2)   Do not  use above gr ade,  except  wher e al l owed i n t hi s sect i on 
f or  r i s i ng t hr ough f l oor  s l ab or  i ndi cat ed ot her wi se.

3. 1. 4. 2   Rest r i ct i ons Appl i cabl e t o Fl exi bl e Condui t

Use onl y as speci f i ed i n par agr aph FLEXI BLE CONNECTI ONS.

3. 1. 4. 3   Ser vi ce Ent r ance Condui t ,  Under gr ound

Under gr ound por t i on shal l  be encased i n mi ni mum of  3 i nches of  concr et e 
and shal l  be i nst al l ed mi ni mum 18 i nches bel ow sl ab or  gr ade.

3. 1. 4. 4   Under gr ound Condui t  Ot her  Than Ser vi ce Ent r ance

Conver t  nonmet al l i c  condui t  t o gal vani zed r i gi d st eel  condui t  bef or e 
r i s i ng t hr ough f l oor  s l ab.

3. 1. 4. 5   Condui t  I nst al l ed Under  Fl oor  Sl abs

Condui t  r un under  f l oor  s l ab shal l  be l ocat ed a mi ni mum of  12 i nches bel ow 
t he vapor  bar r i er .   Seal  ar ound condui t s at  penet r at i ons t hr u vapor  
barrier.

3. 1. 4. 6   Condui t  Thr ough Fl oor  Sl abs

Wher e condui t s r i se t hr ough f l oor  s l abs,  cur ved por t i on of  bends shal l  not  
be v i s i bl e above f i ni shed sl ab.

3. 1. 4. 7   Condui t  I nst al l ed i n Concr et e Fl oor  Sl abs

PVC,  Type  EPC- 80,  unl ess i ndi cat ed ot her wi se.   Locat e so as not  t o 
adver sel y af f ect  st r uct ur al  st r engt h of  s l abs.   I nst al l  condui t  wi t hi n 
mi ddl e one- t hi r d of  concr et e s l ab.   Space condui t s hor i zont al l y not  c l oser  
t han t hr ee di amet er s,  except  at  cabi net  l ocat i ons.   Cur ved por t i ons of  
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bends shal l  not  be v i s i bl e above f i ni sh s l ab.   I ncr ease sl ab t hi ckness as 
necessar y t o pr ovi de mi ni mum one i nch cover  over  condui t .   Wher e embedded 
condui t s cr oss bui l di ng and/ or  expansi on j oi nt s,  pr ovi de sui t abl e 
wat er t i ght  expansi on/ def l ect i on f i t t i ngs and bondi ng j umper s.   
Expansi on/ def l ect i on f i t t i ngs shal l  al l ow hor i zont al  and ver t i cal  movement  
of  r aceway.   Condui t  l ar ger  t han one i nch t r ade si ze shal l  be par al l el  
wi t h or  at  r i ght  angl es t o mai n r ei nf or cement ;  when at  r i ght  angl es t o 
r ei nf or cement ,  condui t  shal l  be c l ose t o one of  suppor t s of  s l ab.   Wher e 
nonmet al l i c  condui t  i s  used,  r aceway shal l  be conver t ed t o pl ast i c coat ed 
r i gi d st eel  or  pl ast i c coat ed  st eel  I MC bef or e r i s i ng above f l oor ,  unl ess 
speci f i cal l y i ndi cat ed.

3. 1. 4. 8   Stub-Ups

Pr ovi de condui t s st ubbed up t hr ough concr et e f l oor  f or  connect i on t o 
f r ee- st andi ng equi pment  wi t h adj ust abl e t op or  coupl i ng t hr eaded i nsi de 
f or  pl ugs,  set  f l ush wi t h f i ni shed f l oor .   Ext end conduct or s t o equi pment  
i n r i gi d gal vani zed st eel  pvc coat ed condui t ,  except  t hat  f l exi bl e met al  
condui t  may be used 6 i nches above f l oor .   Wher e no equi pment  connect i ons 
ar e made,  i nst al l  scr ewdr i ver - oper at ed t hr eaded f l ush pl ugs i n condui t  end.

3. 1. 4. 9   Condui t  Suppor t

Suppor t  condui t  by pi pe st r aps,  wal l  br acket s,  hanger s,  or  cei l i ng 
t r apeze.  Fast en by wood scr ews t o wood;  by t oggl e bol t s on hol l ow masonr y 
uni t s;  by concr et e i nser t s or  expansi on bol t s on concr et e or  br i ck;  and by 
machi ne scr ews,  wel ded t hr eaded st uds,  or  spr i ng- t ensi on cl amps on st eel  
wor k.  Thr eaded C- cl amps may be used on r i gi d st eel  condui t  onl y.   Do not  
wel d condui t s or  pi pe st r aps t o st eel  st r uct ur es.   Load appl i ed t o 
f ast ener s shal l  not  exceed one- f our t h pr oof  t est  l oad.   Fast ener s at t ached 
t o concr et e cei l i ng shal l  be v i br at i on r esi st ant  and shock- r esi st ant .   
Hol es cut  t o dept h of  mor e t han 1 1/ 2 i nches i n r ei nf or ced concr et e beams 
or  t o dept h of  mor e t han 3/ 4 i nch i n concr et e j oi nt s shal l  not  cut  mai n 
r ei nf or ci ng bar s.   Fi l l  unused hol es.   I n par t i t i ons of  l i ght  st eel  
const r uct i on,  use sheet  met al  scr ews.   I n suspended- cei l i ng const r uct i on,  
r un condui t  above cei l i ng.   Do not  suppor t  condui t  by cei l i ng suppor t  
syst em.   Condui t  and box syst ems shal l  be suppor t ed i ndependent l y of  bot h 
( a)  t i e wi r es suppor t i ng cei l i ng gr i d syst em,  and ( b)  cei l i ng gr i d syst em 
i nt o whi ch cei l i ng panel s ar e pl aced.   Suppor t i ng means shal l  not  be 
shar ed bet ween el ect r i cal  r aceways and mechani cal  pi pi ng or  duct s.   
I nst al l at i on shal l  be coor di nat ed wi t h above- cei l i ng mechani cal  syst ems t o 
assur e maxi mum accessi bi l i t y  t o al l  syst ems.   Spr i ng- st eel  f ast ener s may 
be used f or  l i ght i ng br anch ci r cui t  condui t  suppor t s i n suspended cei l i ngs 
i n dr y l ocat i ons.   Wher e condui t  cr osses bui l di ng expansi on j oi nt s,  
pr ovi de sui t abl e wat er t i ght  expansi on f i t t i ng t hat  mai nt ai ns condui t  
el ect r i cal  cont i nui t y by bondi ng j umper s or  ot her  means.   For  condui t s 
gr eat er  t han 2 1/ 2 i nches i nsi de di amet er ,  pr ovi de suppor t s t o r esi st  
f or ces of  0. 5 t i mes t he equi pment  wei ght  i n any di r ect i on and 1. 5 t i mes 
t he equi pment  wei ght  i n t he downwar d di r ect i on.

3. 1. 4. 10   Di r ect i onal  Changes i n Condui t  Runs

Make changes i n di r ect i on of  r uns wi t h symmet r i cal  bends or  cast - met al  
f i t t i ngs.   Make f i el d- made bends and of f set s wi t h hi ckey or  
condui t - bendi ng machi ne.   Do not  i nst al l  cr ushed or  def or med condui t s.   
Avoi d t r apped condui t s.   Pr event  pl ast er ,  di r t ,  or  t r ash f r om l odgi ng i n 
condui t s,  boxes,  f i t t i ngs,  and equi pment  dur i ng const r uct i on.   Fr ee 
cl ogged condui t s of  obst r uct i ons.

SECTI ON 26 20 00  Page 21
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

3. 1. 4. 11   Locknut s and Bushi ngs

Fast en condui t s t o sheet  met al  boxes and cabi net s wi t h t wo l ocknut s wher e 
r equi r ed by NFPA 70,  wher e i nsul at ed bushi ngs ar e used,  and wher e bushi ngs 
cannot  be br ought  i nt o f i r m cont act  wi t h t he box;  ot her wi se,  use at  l east  
mi ni mum si ngl e l ocknut  and bushi ng.   Locknut s shal l  have shar p edges f or  
di ggi ng i nt o wal l  of  met al  encl osur es.   I nst al l  bushi ngs on ends of  
condui t s,  and pr ovi de i nsul at i ng t ype wher e r equi r ed by NFPA 70.

3. 1. 4. 12   Fl exi bl e Connect i ons

Pr ovi de f l exi bl e st eel  condui t  bet ween 3 and 6 f eet  i n l engt h f or  r ecessed 
and semi r ecessed l i ght i ng f i x t ur es;  f or  equi pment  subj ect  t o v i br at i on,  
noi se t r ansmi ssi on,  or  movement ;  and f or  mot or s.   I nst al l  f l exi bl e condui t  
t o al l ow 20 per cent  s l ack.   Mi ni mum f l exi bl e st eel  condui t  s i ze shal l  be  
1/ 2 i nch di amet er .   Pr ovi de l i qui dt i ght  f l exi bl e condui t  i n wet  and damp 
l ocat i ons f or  equi pment  subj ect  t o v i br at i on,  noi se t r ansmi ssi on,  movement  
or  mot or s.   Pr ovi de separ at e gr ound conduct or  acr oss f l exi bl e connect i ons.

3. 1. 5   Boxes,  Out l et s,  and Suppor t s

Pr ovi de boxes i n wi r i ng and r aceway syst ems wher ever  r equi r ed f or  pul l i ng 
of  wi r es,  maki ng connect i ons,  and mount i ng of  devi ces or  f i x t ur es.   Boxes 
f or  met al l i c  r aceways shal l  be cast - met al ,  hub- t ype when l ocat ed i n wet  
l ocat i ons,  when sur f ace mount ed on out si de of  ext er i or  sur f aces,  when 
sur f ace mount ed on i nt er i or  wal l s exposed up t o 7 f eet  above f l oor s and 
wal kways,  and when speci f i cal l y i ndi cat ed.   Boxes i n ot her  l ocat i ons shal l  
be sheet  st eel .   Each box shal l  have vol ume r equi r ed by NFPA 70 f or  number  
of  conduct or s encl osed i n box.   Boxes f or  mount i ng l i ght i ng f i x t ur es shal l  
be mi ni mum 4 i nches squar e,  or  oct agonal ,  except  t hat  smal l er  boxes may be 
i nst al l ed as r equi r ed by f i x t ur e conf i gur at i ons,  as appr oved.   Boxes f or  
use i n masonr y- bl ock or  t i l e wal l s shal l  be squar e- cor ner ed,  t i l e- t ype,  or  
st andar d boxes havi ng squar e- cor ner ed,  t i l e- t ype cover s.   Pr ovi de gasket s 
f or  cast - met al  boxes i nst al l ed i n wet  l ocat i ons and boxes i nst al l ed f l ush 
wi t h out si de of  ext er i or  sur f aces.   Pr ovi de separ at e boxes f or  f l ush or  
r ecessed f i xt ur es when r equi r ed by f i x t ur e t er mi nal  oper at i ng t emper at ur e;  
f i x t ur es shal l  be r eadi l y r emovabl e f or  access t o boxes unl ess cei l i ng 
access panel s ar e pr ovi ded.   Suppor t  boxes and pendant s f or  
sur f ace- mount ed f i xt ur es on suspended cei l i ngs i ndependent l y of  cei l i ng 
suppor t s.   Fast en boxes and suppor t s wi t h wood scr ews on wood,  wi t h bol t s 
and expansi on shi el ds on concr et e or  br i ck,  wi t h t oggl e bol t s on hol l ow 
masonr y uni t s,  and wi t h machi ne scr ews or  wel ded st uds on st eel .   I n open 
over head spaces,  cast  boxes t hr eaded t o r aceways need not  be separ at el y 
suppor t ed except  wher e used f or  f i x t ur e suppor t ;  suppor t  sheet  met al  boxes 
di r ect l y f r om bui l di ng st r uct ur e or  by bar  hanger s.   Wher e bar  hanger s ar e 
used,  at t ach bar  t o r aceways on opposi t e s i des of  box,  and suppor t  r aceway 
wi t h appr oved- t ype f ast ener  maxi mum 24 i nches f r om box.   When penet r at i ng 
r ei nf or ced concr et e member s,  avoi d cut t i ng r ei nf or ci ng st eel .

3. 1. 5. 1   Boxes

Boxes f or  use wi t h r aceway syst ems shal l  be mi ni mum 1 1/ 2 i nches deep,  
except  wher e shal l ower  boxes r equi r ed by st r uct ur al  condi t i ons ar e 
appr oved.   Boxes f or  ot her  t han l i ght i ng f i x t ur e out l et s shal l  be mi ni mum  
4 i nches squar e,  except  t hat  4 by 2 i nch boxes may be used wher e onl y one 
r aceway ent er s out l et .   Tel ecommuni cat i ons out l et s shal l  be a mi ni mum of  4 
i nches squar e by 2 1/ 8 i nches deep.   Mount  out l et  boxes f l ush i n f i ni shed 
walls.
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3. 1. 5. 2   Pul l  Boxes

Const r uct  of  at  l east  mi ni mum si ze r equi r ed by NFPA 70 of  code- gauge 
al umi num or  gal vani zed sheet  st eel ,  and compat i bl e wi t h nonmet al l i c  
r aceway syst ems,  except  wher e cast - met al  boxes ar e r equi r ed i n l ocat i ons 
speci f i ed her ei n.   Pr ovi de boxes wi t h scr ew- f ast ened cover s.   Wher e 
sever al  f eeder s pass t hr ough common pul l  box,  t ag f eeder s t o i ndi cat e 
c l ear l y el ect r i cal  char act er i st i cs,  c i r cui t  number ,  and panel  desi gnat i on.

3. 1. 5. 3   Ext ensi on Ri ngs

Ext ensi on r i ngs ar e not  per mi t t ed f or  new const r uct i on.   Use onl y on 
exi st i ng boxes i n conceal ed condui t  syst ems wher e wal l  i s  f ur r ed out  f or  
new f i ni sh.

3. 1. 6   Mount i ng Hei ght s

Mount  panel boar ds,  encl osed ci r cui t  br eaker s,  mot or  cont r ol l er  and 
di sconnect i ng swi t ches so hei ght  of  oper at i ng handl e at  i t s  hi ghest  
posi t i on i s maxi mum 78 i nches above f l oor .   Mount  l i ght i ng swi t ches 48 
inches  above f i ni shed f l oor .   Mount  r ecept acl es and t el ecommuni cat i ons 
outlets  18 i nches above f i ni shed f l oor ,  unl ess ot her wi se i ndi cat ed.   Mount  
ot her  devi ces as i ndi cat ed.   Measur e mount i ng hei ght s of  wi r i ng devi ces 
and out l et st o cent er  of  devi ce or  out l et .

3. 1. 7   Conduct or  I dent i f i cat i on

Pr ovi de conduct or  i dent i f i cat i on wi t hi n each encl osur e wher e t ap,  spl i ce,  
or  t er mi nat i on i s made.   For  conduct or s No.  6 AWG and smal l er  di amet er ,  
col or  codi ng shal l  be by f act or y- appl i ed,  col or - i mpr egnat ed i nsul at i on.   
For  conduct or s No.  4 AWG and l ar ger  di amet er ,  col or  codi ng shal l  be by 
pl ast i c- coat ed,  sel f - st i cki ng mar ker s;  col or ed nyl on cabl e t i es and 
pl at es;  or  heat  shr i nk- t ype sl eeves.   I dent i f y cont r ol  c i r cui t  
t er mi nat i ons i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.

3. 1. 7. 1   Mar ki ng St r i ps

Whi t e or  ot her  l i ght - col or ed pl ast i c mar ki ng st r i ps,  f ast ened by scr ews t o 
each t er mi nal  bl ock,  shal l  be pr ovi ded f or  wi r e desi gnat i ons.   The wi r e 
number s shal l  be made wi t h per manent  i nk.   The mar ki ng st r i ps shal l  be 
r ever si bl e t o per mi t  mar ki ng bot h s i des,  or  t wo mar ki ng st r i ps shal l  be 
f ur ni shed wi t h each bl ock.   Mar ki ng st r i ps shal l  accommodat e t he t wo set s 
of  wi r e number s.   Each devi ce t o whi ch a connect i on i s made shal l  be 
assi gned a devi ce desi gnat i on i n accor dance wi t h NEMA I CS 1 and each 
devi ce t er mi nal  t o whi ch a connect i on i s made shal l  be mar ked wi t h a 
di st i nct  t er mi nal  mar ki ng cor r espondi ng t o t he wi r e desi gnat i on used on 
t he Cont r act or ' s schemat i c and connect i on di agr ams.   The wi r e ( t er mi nal  
poi nt )  desi gnat i ons used on t he Cont r act or ' s wi r i ng di agr ams and pr i nt ed 
on t er mi nal  bl ock mar ki ng st r i ps may be accor di ng t o t he Cont r act or ' s 
st andar d pr act i ce;  however ,  addi t i onal  wi r e and cabl e desi gnat i ons f or  
i dent i f i cat i on of  r emot e ( ext er nal )  c i r cui t s shal l  be pr ovi ded f or  t he 
Gover nment ' s wi r e desi gnat i ons.   Pr i nt s of  t he mar ki ng st r i ps dr awi ngs 
submi t t ed f or  appr oval  wi l l  be so mar ked and r et ur ned t o t he Cont r act or  
f or  addi t i on of  t he desi gnat i ons t o t he t er mi nal  st r i ps and t r aci ngs,  
al ong wi t h any r ear r angement  of  poi nt s r equi r ed.

3. 1. 8   Splices

Make spl i ces i n accessi bl e l ocat i ons.   Make spl i ces i n conduct or s No.  10 
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AWG and smal l er  di amet er  wi t h i nsul at ed,  pr essur e- t ype connect or .   Make 
spl i ces i n conduct or s No.  8 AWG and l ar ger  di amet er  wi t h sol der l ess 
connect or ,  and cover  wi t h i nsul at i on mat er i al  equi val ent  t o conduct or  
insulation.

3. 1. 9   Cover s and Devi ce Pl at es

I nst al l  wi t h edges i n cont i nuous cont act  wi t h f i ni shed wal l  sur f aces 
wi t hout  use of  mat s or  s i mi l ar  devi ces.   Pl ast er  f i l l i ngs ar e not  
per mi t t ed.   I nst al l  pl at es wi t h al i gnment  t ol er ance of  1/ 16 i nch.   Use of  
sect i onal - t ype devi ce pl at es ar e not  per mi t t ed.   Pr ovi de gasket  f or  pl at es 
i nst al l ed i n wet  l ocat i ons.

3. 1. 10   Gr oundi ng and Bondi ng

Pr ovi de I n accor dance wi t h NFPA 70.   Gr ound exposed,  non- cur r ent - car r y i ng 
met al l i c  par t s of  el ect r i cal  equi pment ,  met al l i c  r aceway syst ems,  
gr oundi ng conduct or  i n met al l i c  and nonmet al l i c  r aceways,  
t el ecommuni cat i ons syst em gr ounds,  gr oundi ng conduct or  of  nonmet al l i c  
sheat hed cabl es,  and neut r al  conduct or  of  wi r i ng syst ems.   Make gr ound 
connect i on t o dr i ven gr ound r ods on ext er i or  of  bui l di ng.   I nt er connect  
al l  gr oundi ng medi a i n or  on t he st r uct ur e t o pr ovi de a common gr ound 
pot ent i al .   Thi s shal l  i ncl ude l i ght ni ng pr ot ect i on,  el ect r i cal  ser vi ce,  
t el ecommuni cat i ons syst em gr ounds,  as wel l  as under gr ound met al l i c  pi pi ng 
syst ems.   Use mai n s i ze l i ght ni ng conduct or s f or  i nt er connect i ng t hese 
gr oundi ng syst ems t o t he l i ght ni ng pr ot ect i on syst em.   I n addi t i on t o t he 
r equi r ement s speci f i ed her ei n,  pr ovi de t el ecommuni cat i ons gr oundi ng i n 
accor dance wi t h TI A J- STD- 607- A.   Wher e gr ound f aul t  pr ot ect i on i s 
empl oyed,  ensur e t hat  connect i on of  gr ound and neut r al  does not  i nt er f er e 
wi t h cor r ect  oper at i on of  f aul t  pr ot ect i on.

3. 1. 10. 1   Gr ound Rods

Pr ovi de cone poi nt ed gr ound r ods.   The r esi st ance t o gr ound shal l  be 
measur ed usi ng t he f al l - of - pot ent i al  met hod descr i bed i n I EEE St d 81.   The 
maxi mum r esi st ance of  a dr i ven gr ound shal l  not  exceed 5 ohms under  
nor mal l y dr y condi t i ons.   I f  t hi s r esi st ance cannot  be obt ai ned wi t h a 
s i ngl e r od,  addi t i onal  r ods not  l ess t han 6 f eet  on cent er s,  or  i f  
sect i onal  t ype r ods ar e used,  addi t i onal  sect i ons may be coupl ed and 
dr i ven wi t h t he f i r st  r od.   I f  t he r esul t ant  r esi st ance exceeds 5 ohms 
measur ed not  l ess t han 48 hour s af t er  r ai nf al l ,  not i f y t he Cont r act i ng 
Of f i cer  who wi l l  deci de on t he number  of  gr ound r ods t o add.

 3. 1. 10. 2   Gr oundi ng Connect i ons

Make gr oundi ng connect i ons whi ch ar e bur i ed or  ot her wi se nor mal l y 
i naccessi bl e,  by exot her mi c wel d or  compr essi on connect or .

a.   Make exot her mi c wel ds st r i ct l y i n accor dance wi t h t he wel d 
manuf act ur er ' s wr i t t en r ecommendat i ons.   Wel ds whi ch ar e " puf f ed 
up"  or  whi ch show convex sur f aces i ndi cat i ng i mpr oper  c l eani ng ar e 
not  accept abl e.   Mechani cal  connect or s ar e not  r equi r ed at  
exot her mi c wel ds.

b.   Make compr essi on connect i ons usi ng a hydr aul i c compr essi on t ool  t o 
pr ovi de t he cor r ect  c i r cumf er ent i al  pr essur e.   Tool s and di es 
shal l  be as r ecommended by t he manuf act ur er .   An embossi ng di e 
code or  ot her  st andar d met hod shal l  pr ovi de vi s i bl e i ndi cat i on 
t hat  a connect or  has been adequat el y compr essed on t he gr ound wi r e.
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3. 1. 10. 3   Gr ound Bus

A copper  gr ound bus shal l  be pr ovi ded i n t he el ect r i cal  equi pment  r ooms as 
i ndi cat ed.  Noncur r ent - car r y i ng met al  par t s of  el ect r i cal  equi pment  shal l  
be ef f ect i vel y gr ounded by bondi ng t o t he gr ound bus.   The gr ound bus 
shal l  be bonded t o bot h t he ent r ance gr ound,  and t o a gr ound r od or  r ods 
as speci f i ed above havi ng t he upper  ends t er mi nat i ng appr oxi mat el y 4 i nches
 above t he f l oor .   Connect i ons and spl i ces shal l  be of  t he br azed,  wel ded,  
bol t ed,  or  pr essur e- connect or  t ype,  except  t hat  pr essur e connect or s or  
bol t ed connect i ons shal l  be used f or  connect i ons t o r emovabl e equi pment .

3. 1. 10. 4   Resistance

Maxi mum r esi st ance- t o- gr ound of  gr oundi ng syst em shal l  not  exceed 5 ohms 
under  dr y condi t i ons.   Wher e r esi st ance obt ai ned exceeds 5 ohms,  cont act  
Cont r act i ng Of f i cer  f or  f ur t her  i nst r uct i ons.

3. 1. 11   Equi pment  Connect i ons

Pr ovi de power  wi r i ng f or  t he connect i on of  mot or s and cont r ol  equi pment  
under  t hi s sect i on of  t he speci f i cat i on.   Except  as ot her wi se speci f i cal l y 
not ed or  speci f i ed,  aut omat i c cont r ol  wi r i ng,  cont r ol  devi ces,  and 
pr ot ect i ve devi ces wi t hi n t he cont r ol  c i r cui t r y ar e not  i ncl uded i n t hi s 
sect i on of  t he speci f i cat i ons but  shal l  be pr ovi ded under  t he sect i on 
speci f y i ng t he associ at ed equi pment .

3. 1. 12   Gover nment - Fur ni shed Equi pment

Cont r act or  shal l  r ough- i n f or  Gover nment - f ur ni shed equi pment  t o make 
equi pment  oper at e as i nt ended,  i ncl udi ng pr ovi di ng mi scel l aneous i t ems 
such as pl ugs,  r ecept acl es,  wi r e,  cabl e,  condui t ,  f l exi bl e condui t ,  and 
out l et  boxes or  f i t t i ngs.

3. 1. 13   Repai r  of  Exi st i ng Wor k

Repai r  of  exi st i ng wor k shal l  be per f or med as f ol l ows:

3. 1. 13. 1   Workmanship

Lay out  wor k i n advance.   Exer ci se car e wher e cut t i ng,  channel i ng,  
chasi ng,  or  dr i l l i ng of  f l oor s,  wal l s,  par t i t i ons,  cei l i ngs,  or  ot her  
sur f aces i s necessar y f or  pr oper  i nst al l at i on,  suppor t ,  or  anchor age of  
condui t ,  r aceways,  or  ot her  el ect r i cal  wor k.   Repai r  damage t o bui l di ngs,  
pi pi ng,  and equi pment  usi ng ski l l ed cr af t smen of  t r ades i nvol ved.

3. 1. 13. 2   Exi st i ng Conceal ed Wi r i ng t o be Removed

Exi st i ng conceal ed wi r i ng t o be r emoved shal l  be di sconnect ed f r om i t s 
sour ce.   Remove conduct or s;  cut  condui t  f l ush wi t h f l oor ,  under si de of  
f l oor ,  and t hr ough wal l s;  and seal  openi ngs.

3. 1. 14   Sur ge Pr ot ect i ve Devi ces

Connect  t he sur ge pr ot ect i ve devi ces i n par al l el  t o t he power  sour ce,  
keepi ng t he conduct or s as shor t  and st r ai ght  as pr act i cal l y possi bl e.
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3. 2   FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 3   WARNI NG SI GN MOUNTI NG

Pr ovi de t he number  of  s i gns r equi r ed t o be r eadabl e f r om each accessi bl e 
s i de.   Space t he si gns i n accor dance wi t h NFPA 70E.

3. 4   FI ELD APPLI ED PAI NTI NG

Pai nt  el ect r i cal  equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  
sur f aces or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a.   Wher e 
f i el d pai nt i ng of  encl osur es f or  panel boar ds,  l oad cent er s or  t he l i ke i s 
speci f i ed t o mat ch adj acent  sur f aces,  t o cor r ect  damage t o t he 
manuf act ur er ' s f act or y appl i ed coat i ngs,  or  t o meet  t he i ndi cat ed or  
speci f i ed saf et y cr i t er i a,  pr ovi de manuf act ur er ' s r ecommended coat i ngs and 
appl y i n accor dance t o manuf act ur er ' s i nst r uct i ons.

3. 5   FI ELD QUALI TY CONTROL

Fur ni sh t est  equi pment  and per sonnel  and submi t  wr i t t en copi es of  t est  
r esul t s.   Gi ve Cont r act i ng Of f i cer  5 wor ki ng days not i ce pr i or  t o each 
test.

3. 5. 1   Devi ces Subj ect  t o Manual  Oper at i on

Each devi ce subj ect  t o manual  oper at i on shal l  be oper at ed at  l east  f i ve 
t i mes,  demonst r at i ng sat i sf act or y oper at i on each t i me.

3. 5. 2   600- Vol t  Wi r i ng Test

Test  wi r i ng r at ed 600 vol t  and l ess t o ver i f y t hat  no shor t  c i r cui t s or  
acci dent al  gr ounds exi st .   Per f or m i nsul at i on r esi st ance t est s on wi r i ng 
No.  6 AWG and l ar ger  di amet er  usi ng i nst r ument  whi ch appl i es vol t age of  
appr oxi mat el y 500 vol t s t o pr ovi de di r ect  r eadi ng of  r esi st ance.   Mi ni mum 
r esi st ance shal l  be 250, 000 ohms.

3. 5. 3   Gr ound- Faul t  Recept acl e Test

Test  gr ound- f aul t  r ecept acl es wi t h a " l oad"  ( such as a pl ug i n l i ght )  t o 
ver i f y t hat  t he " l i ne"  and " l oad"  l eads ar e not  r ever sed.

3. 5. 4   Gr oundi ng Syst em Test

Test  gr oundi ng syst em t o ensur e cont i nui t y,  and t hat  r esi st ance t o gr ound 
i s not  excessi ve.   Test  each gr ound r od f or  r esi st ance t o gr ound bef or e 
maki ng connect i ons t o r od;  t i e gr oundi ng syst em t oget her  and t est  f or  
r esi st ance t o gr ound.   Make r esi st ance measur ement s i n dr y weat her ,  not  
ear l i er  t han 48 hour s af t er  r ai nf al l .   Submi t  wr i t t en r esul t s of  each t est  
t o Cont r act i ng Of f i cer ,  and i ndi cat e l ocat i on of  r ods as wel l  as 
r esi st ance and soi l  condi t i ons at  t i me measur ement s wer e made.

        - -  End of  Sect i on - -
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SECTI ON 26 29 10

ELECTRI C MOTOR ACTUATOR FOR LI FT GATES

PART 1   GENERAL

1. 1   SCOPE

a.    Thi s Sect i on i ncl udes el ect r i c mot or  act uat or s and accessor i es 
f or  ver t i cal  l i f t  s l i de gat es.  

b.   Act uat or s shal l  be suppl i ed f or  t he s l i de gat es.  shown on t he 
dr awi ngs.   See Sect i on 35 20 16 VERTI CAL LI FT SLI DE GATES f or  s l i de 
gat e speci f i cat i ons.   

c.   Rel at ed Wor k Speci f i ed El sewher e:

( 1)   Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

( 2)   Sect i on 35 20 16 VERTI CAL LI FT SLI DE GATES.

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C513 ( 2005)  Open Channel ,  Fabr i cat ed- Met al  
Sl i de Gat es and Open Channel ,  
Fabr i cat ed- Met al  Wei r  Gat es

AWWA C542 ( 2009)  El ect r i c Mot or  Act uat or s f or  Val ves 
and Sl i de Gat es

AWWA C560 ( 2000;  Er  2002)  Cast  I r on Sl i de Gat es

AWWA C561 ( 2004)  Fabr i cat ed St ai nl ess St eel  Sl i de 
Gates

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE St d 112 ( 2004)  St andar d Test  Pr ocedur e f or  
Pol yphase I nduct i on Mot or s and Gener at or s
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 2 ( 2000;  R 2005;  Er r at a 2008)  I ndust r i al  
Cont r ol  and Syst ems Cont r ol l er s,  
Cont act or s,  and Over l oad Rel ays Rat ed 600 V

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

NFPA 70E ( 2018;  TI A 18- 1;  TI A 81- 2)  St andar d f or  
El ect r i cal  Saf et y i n t he Wor kpl ace

1. 3   CORROSI ON PREVENTI ON AND FI NI SH PAI NTI NG

Al l  equi pment  f ur ni shed under  t hese speci f i cat i ons wi l l  be subj ect ed t o 
sever e moi st ur e condi t i ons,  shal l  oper at e over  a t emper at ur e r ange of  20 
degr ees F t o 150 degr ees F,  and shal l  be desi gned t o r ender  i t  r esi st ant  
t o cor r osi on.   The gener al  r equi r ement s t o be f ol l owed ar e speci f i ed 
bel ow;  any addi t i onal  speci al  t r eat ment  or  r equi r ement  consi der ed 
necessar y f or  any i ndi v i dual  i t em i s speci f i ed under  t he r espect i ve i t em.

1. 3. 1   Fast eni ngs and Fi t t i ngs

Wher e pr act i cabl e,  al l  scr ews,  bol t s,  nut s,  pi ns,  st uds,  spr i ngs,  washer s,  
and such ot her  mi scel l aneous f ast eni ngs and f i t t i ngs shal l  be of  an 
appr oved cor r osi on- r esi st i ng mat er i al  or  shal l  be t r eat ed i n an appr oved 
manner  t o r ender  t hem r esi st ant  t o cor r osi on.

1. 3. 2   Cor r osi on- Resi st i ng Mat er i al s

Cor r osi on- r esi st i ng st eel ,  copper ,  br ass,  br onze,  copper - ni ckel ,  and 
ni ckel - copper  al l oys ar e accept abl e cor r osi on- r esi st i ng mat er i al s.   
However ,  cont act  bet ween di ssi mi l ar  met al s shoul d be avoi ded as much as 
pr act i cabl e,  except  wher e one of  t he di ssi mi l ar  met al s i s st eel  or  i n t he 
case of  wi r i ng and connect i ons.

1. 3. 3   Cor r osi on- Resi st i ng Tr eat ment s

Hot - di p gal vani z i ng shal l  be i n accor dance wi t h ASTM A123/ A123M or  
ASTM A153/ A153M as appl i cabl e.   Ot her  cor r osi on- r esi st i ng t r eat ment s may 
be used i f  appr oved by t he Cont r act i ng Of f i cer .

1. 3. 4   Fr ames,  Encl osi ng Cases,  and Housi ngs

Al l  sur f aces of  t he encl osi ng cases or  housi ngs of  cont r ol l er s,  l i mi t  
swi t ches,  cont r ol  st at i ons,  and ot her  s i mi l ar  equi pment ,  i f  ot her  t han 
pl ast i c or  st ai nl ess st eel  const r uct i on,  shal l  be c l eaned of  r ust ,  gr ease,  
mi l l  scal e,  and di r t  and t hen t r eat ed wi t h an appr oved i r on and zi nc 
phosphat e sol ut i on f ol l owed by r i nsi ng wi t h a chr omi c aci d sol ut i on,  
bonder i z i ng,  or  equi val ent  pr ocess.   I mmedi at el y af t er  r i nsi ng and dr yi ng,  
t he i nsi de and out si de sur f aces shal l  be gi ven one coat  of  a z i nc 
mol ybdat e pr i mer  and cur ed as r equi r ed.   For  i t ems of  cast  const r uct i on,  
t he i r on and zi nc phosphat e t r eat ment  may be omi t t ed.
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1. 3. 5   Fi ni sh Pai nt i ng

A mi ni mum of  t wo coat s of  pai nt  shal l  be appl i ed t o al l  equi pment  i n 
accor dance wi t h t he manuf act ur er ' s st andar d pr ocess f or  t he condi t i ons 
specified.

1. 4   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Cont r ol l er ,  Ter mi nal  Leads,  Ter mi nal  Bl ocks

  Met hods of  i dent i f y i ng conduct or s,  t er mi nal  l eads,  and t er mi nal  
blocks.

Mot or  Namepl at es,  Equi pment  and Door  Namepl at es

Controller ; G|DO

  Copi es of  a descr i pt i on of  t he oper at i on scheme,  i f  ot her  t han 
her ei n speci f i ed or  shown on t he dr awi ngs,  a di mensi oned out l i ne 
dr awi ngs showi ng speci f i c  r el at i onshi ps and cl ear ances bet ween 
equi pment  and t hei r  component  par t s.

Li mi t  Swi t ch; G|DO

  Copi es of  di mensi oned out l i ne dr awi ng of  t he l i mi t  swi t ch and 
" I nt er r upt er "  dr i ve.   Dr awi ngs shal l  show speci f i c  r el at i onshi ps 
and cl ear ances bet ween equi pment  and t hei r  component  par t s.

El ect r i c Mot or  Act uat or ; G|DO
Cont r ol  St at i ons; G|DO
Encl osi ng Case; G|DO

  Copi es of  di mensi oned out l i ne dr awi ngs showi ng speci f i c  
r el at i onshi ps and cl ear ances bet ween equi pment  and t hei r  component  
parts.

SD- 03 Pr oduct  Dat a

El ect r i c Mot or  Act uat or ; G|DO

  Copi es of  cat al og i nf or mat i on/ dat a pr ovi di ng t echni cal  
i nf or mat i on on t he act uat or  assembl y and i t s component s,  i ncl udi ng 
al l  component s  ( shaf t ,  gear box,  et c. ) .   Pr ovi de a par t s br eakdown 
of  t he act uat or  assembl y wi t h a descr i pt i on of  al l  
par t s/ component s.   Pr ovi de cal cul at i ons t hat  suppor t  t he act uat or  
sel ect i on showi ng,  at  a mi ni mum,  desi gn heads,  gat e and st em 
wei ght ,  act uat or  l oadi ng,  hor sepower  and t or que r equi r ement s,  st em 
char act er i st i cs,  gat e t r avel  di st ance/ st r oke,  and gat e t r avel  
speed.
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Act uat or  Mot or ; G|DO

  Copi es of  mot or  char act er i st i cs,  cur ves or  t abul at ed dat a 
( t est ed or  cal cul at ed) ,  i ndi cat i ng t he speed,  power  f act or ,  
ef f i c i ency,  cur r ent  and ki l owat t  i nput ,  al l  pl ot t ed or  t abul at ed 
agai nst  t or que or  per cent  of  r at ed mot or  l oad.

  Copi es of  cal cul at i ons t o det er mi ne t he r equi r ed hor sepower  
r at i ng of  each mot or .

  Copi es of  det ai l ed descr i pt i ve speci f i cat i ons of  t he mot or ,  wi t h 
necessar y cut s,  phot ogr aphs,  and dr awi ngs t o c l ear l y i ndi cat e t he 
const r uct i on of  t he machi ne.   Speci al  emphasi s shal l  be gi ven t o 
descr i bi ng and i l l ust r at i ng f eat ur es of  " I nsul at ed Wi ndi ngs, "  
" Wi ndi ng Heat er s, "  " Bear i ngs and Lubr i cat i on, "  and " Ter mi nal  
Leads."

Li mi t  Swi t ch; G|DO

  Copi es of  al l  l i mi t  swi t ch comput at i ons used t o det er mi ne t he 
sel ect i on of  gear  r at i os and cal i br at i on f or  gat e t r avel .

  Copi es of  compl et e descr i pt i ve dat a cover i ng t he l i mi t  swi t ch 
wi t h necessar y cut s,  phot ogr aphs,  and dr awi ngs t o i ndi cat e c l ear l y 
t he const r uct i on,  mat er i al s used i n t he par t s,  r at i ng,  accur acy of  
t r i ppi ng and r eset ,  met hod of  adj ust ment ,  and saf eguar ds.

Over l oad Rel ays; G|DO

  Copi es of  cur ves showi ng t he over l oad r el ay t r i ppi ng t i me ver sus 
cur r ent  char act er i st i cs of  t he over l oad r el ays f or  t he cont r ol l er .

Controller

  Copi es of  det ai l ed descr i pt i ve dat a cover i ng al l  component  par t s 
of  t he cont r ol l er .

Cont r ol  St at i ons; G|DO

  Copi es of  det ai l ed descr i pt i ve dat a cover i ng t he cont r ol  
station(s).

Wiring ; G|DO

  Copi es of  dat a suf f i c i ent  t o demonst r at e t hat  t he pr oposed wi r e 
and cabl e conf or m t o t hese speci f i cat i ons.

Spar e Par t s Li st

  Copi es of  t he spar e par t s l i s t .

Pr ot ect i ve Coat i ng Li st

  Copi es of  t he pr ot ect i ve coat i ng syst em.

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Tests
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  Cer t i f i ed copi es of  t he r epor t s of  al l  compl et e and r out i ne 
t est s,  i ncl udi ng compl et e t est  dat a.

  Cer t i f i ed copi es of  t he r esul t s of  a compl et e t est  f or  dupl i cat e 
equi pment  wi l l  be accept ed i n l i eu of  t he r equi r ement  of  t he 
compl et e t est  speci f i ed.   Repor t s shal l  i ncl ude anal ysi s and 
i nt er pr et at i on of  t est  r esul t s and shal l  be pr oper l y i dent i f i ed 
wi t h t he t est  syst ems and mat er i al s.   The cont r act or  shal l  pr ovi de 
t est  r epor t s f or  " compl et e t est s"  on t he mot or ,  and cont r ol l er .   
Per f or mance cur ves i ndi cat i ng t he r esul t s of  t he mot or  t est s shal l  
be f ur ni shed as f ol l ows:

  a.   Exci t at i on Test s.   Vol t s or  per cent  of  r at ed vol t age as 
absci ssa vs.  amper es and wat t s as or di nat es.

  b.   I mpedance Test s.   Vol t s or  per cent  of  r at ed vol t age as 
absci ssa vs.  amper es and wat t s as or di nat es.

  c.   Per f or mance Test .   Tor que or  per cent  of  r at ed hor sepower  
out put  as absci ssa vs.  ef f i c i ency,  power  f act or ,  amper es wat t s,  
and r pm or  per cent  s l i p as or di nat es.

  d.   Speed- Tor que Test .   Tor que i n f oot - pounds as absci ssa vs.  
speed i n r pm or  per cent  of  synchr onous speed as or di nat es.

  e.   Temper at ur e Test .   Ti me i n mi nut es as absci ssa vs.  
t emper at ur e r i se i n degr ees C as or di nat e.

  f .   I nsul at i on Resi st ance Test .   Test  r esul t  val ues shal l  be 
pl ot t ed on semi l ogar i t hmi c gr aphs,  t he i nsul at i on r esi st ance 
val ues as l ogar i t hmi c or di nat es,  and t he t emper at ur e val ues as 
uni f or m absci ssa.

  Rout i ne t est  r epor t s shal l  i ncl ude anal ysi s and i nt er pr et at i on 
of  t est  r esul t s and shal l  be pr oper l y i dent i f i ed wi t h t he t est  
syst ems and mat er i al s.   No subst i t ut e wi l l  be accept ed f or  t he 
r out i ne t est .   The cont r act or  shal l  pr ovi de t est  r epor t s f or  
" r out i ne t est s"  on t he mot or ,  cont r ol l er ,  l i mi t  swi t ch,  
( i nt er r upt er , )  and wi r i ng.

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Dat a; G|DO

  Submi t  oper at i on and mai nt enance dat a i n accor dance wi t h Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE DATA,  Dat a Package 3.   Submi t  
O&M Manual s f or  t he ent i r e act uat or  and al l  of  i t s  par t s,  
component s and accessor i es.

1. 5   QUALI TY ASSURANCE

Manuf act ur er s shal l  be exper i enced i n t he desi gn and manuf act ur e of  
equi pment  and accessor i es f or  a mi ni mum per i od of  10 year s.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

1. 6. 1   Shi pment  Pr epar at i on

Pr epar e equi pment  and mat er i al s f or  shi pment  i n a manner  t o f aci l i t at e 
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unl oadi ng and handl i ng,  and t o pr ot ect  agai nst  damage or  unnecessar y 
exposur e i n t r ansi t  and st or age.   I ncl ude t he f ol l owi ng:

a.   Cr at es or  ot her  sui t abl e packagi ng mat er i al s.

b.   Cover s and ot her  means t o pr event  cor r osi on,  moi st ur e damage,  
mechani cal  i nj ur y and accumul at i on of  di r t  i n mot or s,  el ect r i cal  
equi pment  and machi ne.  

c.   Sui t abl e r ust - pr event i ve compound on exposed machi ned sur f aces and 
unpai nt ed i r on and st eel

d.   Gr ease packi ng or  oi l  l ubr i cat i on i n al l  bear i ngs and si mi l ar  
items. 

1. 6. 2   Marking

a.   Tag or  mar k each i t em of  equi pment  or  mat er i al  as i dent i f i ed i n 
t he del i ver y schedul e or  on Submi t t al s and i ncl ude compl et e packi ng 
l i s t s and bi l l s  of  mat er i al  wi t h each shi pment .   Each pi ece of  ever y 
i t em need not  be mar ked separ at el y pr ovi ded t hat  al l  pi eces of  each 
i t em ar e packed or  bundl ed t oget her  and t he packages or  bundl es ar e 
pr oper l y t agged and mar ked.  

b.   Mar k par t i al  del i ver i es of  component  par t s of  equi pment  t o 
i dent i f y t he equi pment ,  t o per mi t  easy accumul at i on of  par t s,  and t o 
f aci l i t at e assembl y.  

1. 7   SPARE PARTS AND EQUI PMENT

Submi t  spar e par t s dat a f or  each di f f er ent  ( s i ze,  t ype,  model ,  et c. )  
act uat or  suppl i ed under  t hi s cont r act ,  af t er  appr oval  of  det ai l  dr awi ngs.   
I ncl ude i n t he dat a a compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  
uni t  pr i ces and sour ce of  suppl y,  r ecommended spar e par t s,  and a l i s t  of  
t he par t s r ecommended by t he manuf act ur er  t o be r epl aced on a r out i ne 
basi s.   Pr ovi de a compl et e spar e el ect r i c mot or  act uat or  f or  each 
di f f er ent  ( s i ze,  t ype,  model ,  et c. )  el ect r i c mot or  act uat or  suppl i ed under  
t hi s cont r act .

1. 8   WARRANTY

The i nst al l ed el ect r i c mot or  act uat or s shal l  be guar ant eed t o pr ovi de 
t r oubl e f r ee ser vi ce f or  a per i od of  not  l ess t han t wo year s.   Dur i ng t he 
war r ant y per i od,  and by t he di r ect i on of  t he Cust omer  ( Gover nment ) ,  any 
def ect s i n mat er i al ,  wor kmanshi p and/ or  desi gn shal l  be cor r ect ed wi t hi n 
36 hour s of  not i f i cat i on at  no addi t i onal  cost  t o t he Cust omer .

PART 2   PRODUCTS

2. 1   BASI C ACTUATOR

Ther e shal l  be one el ect r i c mot or  act uat or  i nst al l ed per  gat e.   See 
st r uct ur al  dr awi ngs.   The el ect r i c act uat or  shal l  i ncl ude t he mot or ,  
r ever si bl e mot or  st ar t er ,  act uat or  uni t  gear i ng,  l i mi t  swi t ch gear i ng,  
posi t i on l i mi t  swi t ches,  t or que swi t ches,  posi t i on pot ent i omet er ,  st em 
nut ,  decl ut ch l ever ,  and handwheel  as a sel f - cont ai ned uni t .   The 
r ever si bl e mot or  st ar t er  shal l  be f ur ni shed by t he act uat or  suppl i er  or  
t he gat e suppl i er .   The sl i de gat e and act uat or  combi nat i on must  be sel f  
l ocki ng.   The act uat or  shal l  be a pr oper  sel ect i on and a compat i bl e mat ch 

SECTI ON 26 29 10  Page 8
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

f or  t he gat e assembl y.   Desi gn wat er  l evel s shal l  be as shown on t he 
dr awi ngs.   See Sect i on 35 20 16 VERTI CAL LI FT SLI DE GATES  f or  s i z i ng 
i nf or mat i on.   The act uat or  shal l  conf or m t o AWWA C542.   The act uat or  shal l  
oper at e t he gat e at  a speed of  6 i nches per  mi nut e ( pl us or  mi nus 10 
per cent ) .   The act uat or  shal l ,  al so,  have a second i nput  shaf t  ext ensi on 
wi t h a 1 i nch hex head f or  emer gency manual  oper at i on.  

2. 2   ENCLOSURE

a.   The act uat or  and mot or  encl osur e shal l  be NEMA 4 ( wat er t i ght )  f or  
out door  ser vi ce.  

b.   The act uat or  shal l  be f ur ni shed wi t h power  and cont r ol  t er mi nal  
st r i ps,  l i mi t  swi t ches,  t or que swi t ches,  al l  housed i n a cont r ol  
compar t ment  meet i ng NEMA 4 ( weat her pr oof ) .   The encl osur e shal l  have a 
bonded o- r i ng seal  and a hi nged cover .   Cover  bol t i ng shal l  be capt i ve 
st ai nl ess st eel  hex head scr ews.  

2. 3   CONTROL SYSTEM

The gat e shal l  be cont r ol l abl e f r om t he st r uct ur e' s l ocal  cont r ol  st at i on,  
l ocat ed i n a har dened vandal  pr oof  l ockabl e box,  on t he st r uct ur e 
wal kway.   No cont r ol s shal l  be l ocat ed i n t he  gat e act uat or .

2. 4   MOTOR

The act uat or  shal l  have an el ect r i c mot or  s i zed f or  t he t or que and l oadi ng 
r equi r ement s.   The mot or  hor sepower  ( HP)  shal l  be cal cul at ed and r at ed no 
mor e t han t he HP as speci f i ed on t he dr awi ngs.   The mot or  shal l  be t ot al l y 
encl osed const r uct i on and speci f i cal l y desi gned f or  gat e act uat or  
ser vi ce.   The el ect r i c mot or  shal l  have a mi ni mum ser vi ce f act or  of  1. 15 
and be cont i nuous dut y.   The act uat or  mot or  shal l  be i n compl i ance wi t h 
NFPA 70 ( NEC) ,  Ar t i c l e 430.   Mot or  i nsul at i on shal l  be a mi ni mum NEMA 
Cl ass F,  wi t h a maxi mum cont i nuous t emper at ur e r at i ng of  190 degr ees F 
( r i se pl us ambi ent )  f or  t he dut y cycl e speci f i ed.   The mot or  shal l  be of  
suf f i c i ent  s i ze t o open or  c l ose t he gat e at  t he maxi mum st at ed t or que and 
t he speci f i ed speed of  6 i nches per  mi nut e ( pl us or  mi nus 10 per cent ) .   
The mot or  shal l  be capabl e of  oper at i ng at  pl us or  mi nus 10 per cent  of  
speci f i ed vol t age.   The mot or  dut y r at i ng shal l  be 15 mi nut es f or  s i ngl e 
phase mot or s,  mi ni mum,  wi t hout  exceedi ng i t s t emper at ur e r at i ng.   Mot or  
bear i ngs shal l  be of  t he ant i - f r i c t i on t ype,  and per manent l y l ubr i cat ed.   
The mot or  shal l  be an i ndependent  sub- assembl y,  t o al l ow f or  mot or  or  gear  
changes di ct at ed by syst em oper at i on r equi r ement s.   The mot or  shal l  be 
equi pped wi t h 120 vol t  AC heat er s.

2. 5   POWER GEARI NG

The act uat or  shal l  be a mul t i pl e r educt i on uni t  wi t h power  gear i ng 
consi st i ng of  spur ,  hel i cal ,  or  bevel  gear s,  and wor m gear i ng.   The spur ,  
hel i cal ,  or  bevel  gear i ng and wor m shal l  be of  har dened al l oy st eel ,  and 
t he wor m gear  shal l  be al l oy br onze.   Al l  gear i ng shal l  be accur at el y 
cut .   Non- met al l i c ,  al umi num,  or  cast  gear i ng shal l  not  be al l owed.   
Ant i - f r i c t i on bear i ngs shal l  be used t hr oughout .

2. 6   LUBRICATION

Al l  r ot at i ng power  t r ai n component s shal l  be i mmer sed i n gr ease wi t h 
pr ovi s i ons f or  i nspect i on and r el ubr i cat i on wi t hout  di sassembl y.   
Lubr i cant s shal l  be sui t abl e f or  ambi ent  condi t i ons of  mi nus 20 degr ees F 
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t o 150 degr ees F.   Adequat e seal s shal l  be pr ovi ded on al l  shaf t i ng.

2. 7   SELF- LOCKI NG FEATURE

Act uat or  gear i ng and/ or  st em t hr eadi ng shal l  be sel f - l ocki ng.

2. 8   LOST MOTI ON DEVI CE

A hammer bl ow f eat ur e i s r equi r ed and t he mechani cal  advant age may ei t her  
be di st r i but ed t hr ough t he dr i ve s l eeve component s or  v i a t he mot or / wor m 
connect i on.   I f  v i a t he mot or / wor m connect i on,  t hen t he act uat or  shal l  
per mi t  a " GATE JAMMED ENTRY"  t o occur  at  l east  one t i me shoul d t he 
el ect r oni cs det ect  a " j ammed gat e" .

2. 9   MANUAL OPERATI ON

An al umi num hand wheel  shal l  be pr ovi ded f or  manual  oper at i on wi t h an 
ar r ow t o i ndi cat e " open"  r ot at i on.   The hand wheel  shal l  not  r ot at e dur i ng 
mot or  oper at i on.   An i noper at i ve mot or  shal l  not  pr event  manual  
oper at i on.   When i n t he manual  oper at i ng mode,  t he act uat or  wi l l  r emai n i n 
t hi s mode unt i l  t he mot or  i s ener gi zed,  at  whi ch t i me t he act uat or  wi l l  
automatically 
r et ur n t o el ect r i c oper at i on.   Movement  f r om mot or  oper at i on t o hand wheel  
oper at i on shal l  be accompl i shed by a posi t i ve padl ockabl e decl ut ch l ever s 
whi ch mechani cal l y di sengages t he mot or  and r el at ed gear i ng.   I t  shal l  be 
i mpossi bl e f or  s i mul t aneous manual  and mot or  oper at i on t o occur .   Fr i ct i on 
t ype decl ut ch mechani sm i s not  accept abl e.  

2. 10   STEM NUT

The gat e act uat or  shal l  have a r emovabl e st em nut  or  dr i ve bushi ng of  hi gh 
t ensi l e br onze or  ot her  mat er i al  compat i bl e wi t h t he val ve st em mat er i al .  

2. 11   POSI TI ON LI MI T SWI TCHES

Posi t i on l i mi t  swi t ches and t he associ at ed gear i ng shal l  be i nt egr al  par t  
of  t he gat e act uat or .   Li mi t  swi t ch gear i ng shal l  be of  t he i nt er mi t t ent  
t ype,  made of  br onze or  st ai nl ess st eel ,  gr ease l ubr i cat ed,  and t ot al l y 
encl osed t o pr event  di r t  and f or ei gn mat t er  f r om ent er i ng t he gear  t r ai n.  
Swi t ches shal l  be adj ust abl e,  al l owi ng f or  t r i p poi nt s f r om f ul l y open t o  
f ul l y  c l osed posi t i ons of  gat e t r avel .   They shal l  not  be subj ect  t o 
br eakage or  s l i ppage due t o over - t r avel .  Li mi t  swi t ch cont act s shal l  be 
heavy- dut y,  s i l ver - pl at ed wi t h wi pi ng act i on.   The act uat or s shal l  have 16 
cont act s,  4 cont act s/ 4 r ot or  t ype,  al l  of  t he same basi c desi gn.   Cont act s 
shal l  be conver t i bl e f r om N/ O,  t o N/ C or  r ever se.   Swi t ch desi gn shal l  
per mi t  v i sual  ver i f i cat i on of  swi t ch posi t i on wi t hout  di sassembl y.  

2. 12   TORQUE SWI TCH

The gat e act uat or  shal l  be equi pped wi t h a swi t ch,  t hat  wi l l  i nt er r upt  t he 
cont r ol  c i r cui t  i n bot h t he openi ng and cl osi ng di r ect i ons when gat e 
t or que over l oad occur s or  when t he gat e r equi r es t or que seat i ng i n t he 
c l osed or  open posi t i on.   I n addi t i on,  spar e nor mal l y open cont act s t hat  
oper at e wi t h an over  t or que condi t i on i n t he open di r ect i on or  i n t he 
c l ose di r ect i on shal l  be pr ovi ded f or  r emot e s i gnal i ng by ot her s.   
Cont act s shal l  be s i l ver - pl at ed.   The t or que swi t ch shal l  have gr aduat ed 
di al s f or  bot h open and cl ose di r ect i ons of  t r avel  and each shal l  be 
i ndependent l y adj ust abl e,  wi t h a posi t i ve means t o l i mi t  t he adj ust abi l i t y  
so as not  t o exceed t he act uat or  out put  t or que capabi l i t y .   Swi t ch desi gn 
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shal l  per mi t  v i s i bl e ver i f i cat i on of  swi t ch posi t i on wi t hout  di sassembl y.  

2. 13   SWI TCH CONTACT RATI NGS

The posi t i on l i mi t  swi t ch and t or que swi t ch shal l  be r at ed 600 vol t s per  
NEMA I CS 2- 125,  heavy- dut y.

2. 14   STEM LUBRI CATI ON

Lubr i cat i on of  t he st em shal l  be by gr ease.   Gr ease shal l  be st or ed/ packed 
i n a gr ease r eser voi r  at  t he el ect r i c mot or  act uat or  f or  t he st em.   The 
packed gr ease shal l  al l ow f or  const ant  gr ease t r acki ng ont o t he st em.   The 
gr ease r eser voi r  shal l  i ncor por at e a gr ease f i t t i ng t o al l ow f or  r epacki ng 
of  t he gr ease r eser voi r .   Gr ease shal l  be as r ecommended by t he equi pment  
manufacturers.

2. 15   BOTTOM STEM COVER

Pr ovi de a f l exi bl e pr ot ect i ve cover ,  pr oper l y s i zed,  f or  t he st em sect i on 
bet ween t he t op of  t he gat e and t he bot t om of  t he oper at or  pedest al .   
Cover  mat er i al  shal l  be r at ed f or  out door  use i ncl udi ng UV pr ot ect i on.   
Use st ai nl ess st eel  mount i ng har dwar e.   Pr ovi de a st andar d sewn ci r cul ar  
scr ew cover ,  as manuf act ur ed by Gor t i t e of  A and A Manuf act ur i ng Company,  
New Ber l i n,  Wi sconsi n,  or  an appr oved equal .

2. 16   TOP STEM COVER

Pr ovi de a r i gi d pr ot ect i ve cover  f or  t he st em sect i on above t he oper at or .   
The cover  shal l  he made of  c l ear  but yr at e pl ast i c t hat  wi l l  not  di scol or  
or  become opaque f or  at  l east  f i ve year s af t er  i nst al l at i on.   The cover  
shal l  be of  suf f i c i ent  di amet er  and l engt h t o per mi t  f ul l - t r avel  of  t he 
t hr eaded st em wi t hout  obst r uct i on.   The t op of  t he st em cover  shal l  be 
c l osed.   The bot t om end of  t he st em cover  shal l  be vent ed and dr ai ned t o 
avoi d condensat i on,  and mount ed i n a housi ng or  adapt er  pl at e f or  easy 
f i el d- mount i ng i nst al l at i on.   Pr ovi de gr aduat i on mar ks on t he cover  f or  
gat e posi t i on i ndi cat i on.

2. 17   POSI TI ON I NDI CATI ON

The el ect r i c mot or  act uat or  shal l  be pr ovi ded wi t h a di al  wi ndow 
i ndi cat or .   The i ndi cat or  shal l  be l ocat ed on t he l i mi t  swi t ch compar t ment  
cover  and l abel ed 0 t o 100 per cent  open,  and gr aduat ed i n 10 per cent  
i ncr ement s,  as a mi ni mum.   Al so,  pr ovi de a 1000 ohm pot ent i omet er  f or  
r emot e posi t i on i ndi cat i on.   The pot ent i omet er  shal l  move i n st ep wi t h 
val ve posi t i on at  al l  t i mes,  whet her  oper at i on i s el ect r i cal  or  manual .   
The pot ent i omet er  shal l  oper at e at  al l  t i mes,  i ncl udi ng when t he mot or  i s 
not  ener gi zed.

2. 18   TESTS

Each i t em of  equi pment  f ur ni shed,  one of  each r at i ng and t ype and sel ect ed 
at  r andom by t he Cont r act i ng Of f i cer ,  shal l  be gi ven a compl et e t est .   The 
r emai ni ng i t ems of  equi pment  shal l  be gi ven a r out i ne t est .   Al l  compl et e 
t est s r equi r ed her ei n shal l  be wi t nessed by t he Cont r act i ng Of f i cer ,  
unl ess wai ved i n wr i t i ng,  and no equi pment  shal l  be shi pped unt i l  i t  has 
been appr oved f or  shi pment  by t he Cont r act i ng Of f i cer .   The Cont r act or  
shal l  not i f y t he Cont r act i ng Of f i cer  suf f i c i ent l y i n advance of  t he dat e 
of  t he t est s,  so t hat  ar r angement s can be made f or  t he Cont r act i ng Of f i cer  
t o be pr esent  at  t he t est s.   The t est  equi pment  and t he t est  met hods used 
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shal l  conf or m t o t he appl i cabl e r equi r ement s of  ANSI ,  I EEE,  and NEMA 
st andar ds and shal l  be subj ect  t o t he appr oval  of  t he Cont r act i ng 
Of f i cer .   Cer t i f i ed copi es of  " Compl et e Test s"  on dupl i cat e equi pment  may 
be accept ed wi t h t he appr oval  of  t he Cont r act i ng Of f i cer .    No subst i t ut e 
wi l l  be accept ed f or  t he r out i ne t est .   The cost  of  per f or mi ng al l  t est s 
shal l  be bor ne by t he Cont r act or  and shal l  be i ncl uded i n t he pr i ce bi d.   
Oper at i onal  t est s shal l  be made on equi pment  af t er  i t  i s  i nst al l ed.

2. 18. 1   Mot or  Test s

Al l  t est s shal l  be per f or med i n accor dance wi t h t he r equi r ement s of  
I EEE St d 112 f or  s i ngl e- phase i nduct i on mot or s.

2. 18. 1. 1   Rout i ne Mot or  Test s

The r out i ne t est s shal l  i ncl ude t he f ol l owi ng:

a.   Exci t at i on t est :   ( One poi nt  -  no l oad,  vol t s,  amper es,  and wat t s. )

b.   I mpedance t est :   ( One poi nt  -  hal f - vol t age amper es and wat t s. )

c.   Gener al  oper at i on.

d.   I nsul at i on r esi st ance -  t emper at ur e t est  ( one poi nt ) .

e.   Resi st ance measur ement s.

f .   Di el ect r i c.

g.   Mot or  wi ndi ng heat er  t est .

( 1)   Successf ul  oper at i on.

( 2)   Di el ect r i c.

2. 18. 2   Cont r ol l er  Test s

2. 18. 2. 1   Rout i ne Cont r ol l er  Test s

The r out i ne t est s shal l  i ncl ude t he f ol l owi ng:

a.   Adj ust ment ,  f i t ,  and mat er i al .

b.   Successf ul  oper at i on.

c.   Resi st ance.

d.   Di el ect r i c.

e.   I nsul at i on Resi st ance.

f .   Encl osur e space heat er  t est .

( 1)   Successf ul  oper at i on.

( 2)   Di el ect r i c.
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2. 18. 3   Li mi t - Swi t ch Test s

Each dr i ve shal l  be t est ed i n t he manuf act ur er s shop by sui t abl e means,  
s i mul at i ng ser vi ce condi t i ons,  t o ascer t ai n t hat  i t  wi l l  t r ansmi t  t he 
cor r ect  i nf or mat i on f or  t he cont r ol  sequence speci f i ed.   I n addi t i on,  t he 
r out i ne t est s shal l  i ncl ude t he f ol l owi ng:

a.   Adj ust ment ,  f i t ,  and mat er i al .

b.   Accur acy of  t r i p and r eset .

c.   Successf ul  oper at i on.

d.   Di el ect r i c.

e.   I nsul at i on r esi st ance.

2. 18. 4   Wi r i ng Test s

Al l  wi r i ng shal l  be gi ven a di el ect r i c t est  f ol l owi ng i nst al l at i on by 
appl y i ng,  f or  no mor e t han f i ve ( 5)  seconds,  a vol t age t est  of  1, 000 vol t s 
t o each ci r cui t  and gr ound and bet ween each conduct or  and al l  ot her  
conduct or s i n t he same condui t .

2. 18. 5   Act uat or  Funct i onal  Test

Af t er  t he el ect r i c mot or  act uat or  i s i nst al l ed,  i t  shal l  be oper at ed t o 
r ai se and l ower  t he gat e i n a pr oper  and accept abl e manner  i n t he pr esence 
of  t he Cont r act i ng Of f i cer .   The gat e shal l  be oper at ed t hr ough t wo cycl es 
per AWWA C542.   The success of  t hi s t est  i s  subj ect  t o appr oval  by t he 
Cont r act i ng Of f i cer .

PART 3   EXECUTI ON

3. 1   INSTALLATION

a.   Compl y wi t h pr ovi s i ons of  AWWA C513, AWWA C542, AWWA C560, 
AWWA C561, NFPA 70,  and NFPA 70E,  wher e appl i cabl e,  and as speci f i ed.

b.   Pr ovi de manuf act ur er ' s f i el d ser vi ces i f  r equi r ed dur i ng and af t er  
installation. 

c.   Per f or m equi pment  t est s dur i ng and af t er  st ar t - up t o det er mi ne i f  
equi pment  i s per f or mi ng as speci f i ed.  

d.   Lubr i cat e al l  bear i ngs and gear s bef or e pl aci ng gat e i n oper at i on.  

        - -  End of  Sect i on - -
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SECTI ON 26 31 00

SOLAR PHOTOVOLTAI C ( PV)  COMPONENTS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 7 ( 2017)  Mi ni mum Desi gn Loads f or  Bui l di ngs 
and Ot her  St r uct ur es

ASTM I NTERNATI ONAL ( ASTM)

ASTM E772 ( 2015)  St andar d Ter mi nol ogy of  Sol ar  
Ener gy Conver si on

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 1013 ( 2007)  Recommended Pr act i ce f or  Si z i ng 
Lead- Aci d Bat t er i es f or  Phot ovol t ai c ( PV)  
Systems

I EEE 928 ( 1986;  R 1991)  Recommended Cr i t er i a f or  
Ter r est r i al  Phot ovol t ai c Power  Syst ems

I EEE 937 ( 2007)  I EEE Recommended Pr act i ce f or  
I nst al l at i on and Mai nt enance of  Lead- Aci d 
Bat t er i es f or  Phot ovol t ai c ( PV)  Syst ems 

I EEE St ds Di ct i onar y ( 2009)  I EEE St andar ds Di ct i onar y:  Gl ossar y 
of  Ter ms & Def i ni t i ons

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I BC ( 2012)  I nt er nat i onal  Bui l di ng Code

I NTERNATI ONAL ELECTROTECHNI CAL COMMI SSI ON ( I EC)

I EC 61215 ( 2005;  ED 2. 0)  Cr yst al l i ne Si l i con 
Ter r est r i al  Phot ovol t ai c ( PV)  Modul es -  
Desi gn Qual i f i cat i on and Type Appr oval

I EC 61853- 1 ( 2011;  ED 1. 0)  Phot ovol t ai c ( Pv)  Modul e 
Per f or mance Test i ng and Ener gy Rat i ng – 
Par t  1:  I r r adi ance and Temper at ur e 
Per f or mance Measur ement s and Power  Rat i ng

I NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON ( I SO)

I SO 9001 ( 2008;  Cor r  1 2009)  Qual i t y Management  
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Syst ems-  Requi r ement s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA AB 1 ( 2002)  Mol ded- Case Ci r cui t  Br eaker s,  
Mol ded Case Swi t ches,  and Ci r cui t - Br eaker  
Enclosures

NEMA FU 1 ( 2012)  Low Vol t age Car t r i dge Fuses

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

UNDERWRI TERS LABORATORI ES ( UL)

UL 1703 ( 2002;  Repr i nt  Nov 2014)  UL St andar d f or  
Saf et y Fl at - Pl at e Phot ovol t ai c Modul es and 
Panels

UL 2703 ( 2015)  UL St andar d f or  Saf et y Mount i ng 
Syst ems,  Mount i ng Devi ces,  
Cl ampi ng/ Ret ent i on Devi ces,  And Gr ound 
Lugs For  Use Wi t h Fl at - Pl at e Phot ovol t ai c 
Modul es And Panel s

UL 50 ( 2015)  UL St andar d f or  Saf et y Encl osur es 
f or  El ect r i cal  Equi pment ,  
Non- Envi r onment al  Consi der at i ons

UL El ect r i cal  Const r uct n ( 2012)  El ect r i cal  Const r uct i on Equi pment  
Directory

1. 2   RELATED REQUI REMENTS

Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM appl y t o t hi s sect i on wi t h 
addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   DEFINITIONS

a.   Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs 
t er ms used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as 
def i ned i n t he I EEE St ds Di ct i onar y.

b.   Unl ess ot her wi se speci f i ed or  i ndi cat ed,  sol ar  ener gy conver si on t er ms 
used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  ar e as def i ned i n 
ASTM E772.

1. 4   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:
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SD- 02 Shop Dr awi ngs

Schemat i c Di agr ams; G,  DO

I nt er connect i on Di agr ams; G,  DO

I nst al l at i on Dr awi ngs; G,  DO

SD- 03 Pr oduct  Dat a

Roof  Mount i ng St r uct ur e f or  Modul es ( Racki ng) ; G,  DO

Phot ovol t ai c Modul es; G,  DO

SD- 05 Desi gn Dat a

Syst em Oper at i on; G,  DO

SD- 06 Test  Repor t s

Fi el d Test  Pl an; G,  DO

  Submi t  a det ai l ed descr i pt i on of  t he Cont r act or ' s pr oposed 
pr ocedur e f or  onsi t e t est  20 cal endar  days pr i or  t o t est i ng t he 
i nst al l ed syst em.   No f i nal  f i el d t est  shal l  be per f or med unt i l  
t he t est  pl an i s appr oved.   The t est  pl an shal l  consi st  of  
compl et e f i el d t est  pr ocedur es i ncl udi ng t est  t o be per f or med,  
t est  equi pment  and t ol er ance l i mi t s.

Fi el d Test  Repor t s; G,  DO

  Pr ovi de t he i nf or mat i on descr i bed bel ow.   I ncl ude a separ at e 
sect i on f or  t est s on each sol ar - power ed syst em.

  a.   A l i s t  of  equi pment  used.
  b.   A copy of  measur ement s t aken.
  c.   The dat es of  t est i ng.
  d.   The equi pment  and val ues t o be ver i f i ed.
  e.   The condi t i ons speci f i ed f or  t he t est .
  f .   The t est  r esul t s,  s i gned and dat ed.
  g.   A descr i pt i on of  adj ust ment s made.

SD- 07 Cer t i f i cat es

Installer ; G,  DO

Materials ; G,  DO

Warranty ; G,  DO

SD- 08 Manuf act ur er ' s I nst r uct i ons

I nst al l at i on I nst r uct i ons; G,  DO

SD- 10 Oper at i on and Mai nt enance Dat a

El ect r i cal  Syst ems,  Dat a Package 5;  G,  DO
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1. 5   MAI NTENANCE MATERI AL SUBMI TTALS

Compl y wi t h r equi r ement s speci f i ed i n Sect i on 01 78 02 CLOSEOUT SUBMI TTALS.

1. 6   QUALI TY ASSURANCE

1. 6. 1   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer s.   Pr ovi de equi pment ,  
mat er i al s,  i nst al l at i on,  and wor kmanshi p i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 6. 2   I nst al l at i on Dr awi ngs

I n addi t i on t o r equi r ement s i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  
i ncl ude t he f ol l owi ng:

a.   Submi t  dr awi ngs f or  gover nment  appr oval  pr i or  t o equi pment  
const r uct i on or  i nt egr at i on.

b.   Shop dr awi ngs may i ncl ude l egi bl e copi es of  manuf act ur er ' s pr oduct  
l i t er at ur e,  wi t h sel ect ed i t ems and speci f i cat i ons hi ghl i ght ed t her eon.

1. 6. 3   Syst em Oper at i on

Pr ovi de a compl et e descr i pt i on of  t he f unct i on of  each component  i ncl udi ng 
PV modul es,  DC wi r i ng,  combi ner  boxes,  i nver t er s,  AC wi r i ng,  AC and DC 
di sconnect  swi t ches,  and moni t or i ng syst em.   Pr ovi de a di scussi on of  t he 
over al l  syst em oper at i on.

1. 6. 4   Installer

Submi t  NABCEP ( Nor t h Amer i can Boar d of  Cer t i f i ed Ener gy Pr act i t i oner s)  PV 
I nst al l at i on Pr of essi onal  cer t i f i cat i on,  and a r esume wi t h r ef er ences t hat  
det ai l s l east  f our  successf ul  pr oj ect s t hat ,  i n aggr egat e,  equal  or  exceed 
t he si ze of  t he pr oposed pr oj ect .

1. 6. 5   Materials

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.  Submi t  pr oof  of  compl i ance wi t h 
r equi r ement s of  UL,  wher e mat er i al  or  equi pment  i s speci f i ed t o compl y.   
The l abel  of  or  l i s t i ng i n UL El ect r i cal  Const r uct n Di r ect or y wi l l  be 
accept abl e evi dence.   I n l i eu of  t he l abel  or  l i s t i ng,  a wr i t t en 
cer t i f i cat e f r om an appr oved nat i onal l y r ecogni zed t est i ng l abor at or y 
( NRTL)  equi pped t o per f or m such ser vi ces,  st at i ng t hat  t he i t ems have been 
t est ed and conf or m t o t he r equi r ement s and t est i ng met hods of  Under wr i t er s 
Labor at or i es may be submi t t ed.

1. 6. 5. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  t he manuf act ur er  has been r egul ar l y engaged i n t he desi gn and 
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pr oduct i on of  sol ar  phot ovol t ai c pr oduct s f or  a mi ni mum of  5- year s.   
Si mi l ar  phot ovol t ai c pr oduct s must  have been i n sat i sf act or y commer ci al  or  
i ndust r i al  use f or  5- year s pr i or  t o bi d openi ng and must  have been on sal e 
on t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  
or  br ochur es dur i ng t he 5- year  per i od.

1. 6. 5. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e   

Pr oduct s manuf act ur ed mor e t han 1- year  pr i or  t o dat e of  del i ver y t o s i t e 
must  not  be used,  unl ess speci f i ed ot her wi se.

1. 6. 6   Oper at i on and Mai nt enance Dat a

Submi t  Sol ar  Phot ovol t ai c Syst ems dat a package f or  t he f ol l owi ng i t ems i n 
accor dance wi t h Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

a.   Tr oubl eshoot i ng gui de.

b.   War r ant y.

c.   Oper at i on i nst r uct i ons.

d.   Pr event i ve mai nt enance and i nspect i on dat a,  i ncl udi ng a schedul e f or  
syst em oper at or s.

1. 6. 6. 1   El ect r i cal  Syst ems

Submi t  oper at i on and mai nt enance dat a i n accor dance wi t h Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA.   I n addi t i on t o r equi r ement s of  Dat a 
Package 5,  i ncl ude t he f ol l owi ng f or  t he act ual  sol ar  phot ovol t ai c ( PV)  
syst em pr ovi ded:

a.   Ser vi ce and mai nt enance i nf or mat i on i ncl udi ng pr event i ve mai nt enance,  
assembl y,  and di sassembl y pr ocedur es.

b.   Compl et e oper at i on,  r epai r ,  and mai nt enance i nf or mat i on,  det ai l ed t o 
t he smal l est  r epl aceabl e uni t .

c.   Adj ust ment ,  t r oubl e- shoot i ng,  conf i gur at i on,  t uni ng,  and syst em 
cal i br at i on  i nst r uct i ons.

d.   An i nst r uct i on manual  wi t h per t i nent  i t ems and i nf or mat i on hi ghl i ght ed.

e.   A l ayout  dr awi ng showi ng l ocat i ons as wel l  as v i ews of  equi pment ;  
f r ont ,  t op,  and si de vi ews.

f .   A one- l i ne dr awi ng showi ng al l  component s and i nt er f aces t o t he 
el ect r i cal  syst em.

g.   Dat e of  pur chase.

1. 6. 7   Bi l l  of  Mat er i al s

Submi t  a Bi l l  of  Mat er i al s l i s t i ng each pr oduct  bei ng i ncor por at ed i nt o 
t he syst em.  Bi l l  of  Mat er i al s i ncl udes a gener al  descr i pt i on of  t he 
pr oduct ,  quant i t y,  and exact  manuf act ur er ' s model  number .   Wher e t he 
manuf act ur er ' s model  number  does not  f ul l y  i dent i f y t he pr oduct ,  l i s t  
opt i ons,  accessor i es,  or  cust om f eat ur es by addi t i onal  descr i pt i ons.
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1. 6. 8   Spar e Par t s

Spar e par t s shal l  be f ur ni shed as speci f i ed bel ow.   Al l  spar e par t s shal l  
be of  t he same mat er i al  and wor kmanshi p,  shal l  meet  t he same r equi r ement s,  
and shal l  be i nt er changeabl e wi t h t he cor r espondi ng or i gi nal  par t s.

a.   5 -  Fuses of  each t ype and si ze.
b.   2 -  Ci r cui t  br eaker s of  each t ype and si ze.
c.   1 -  Sol ar  cont r ol l er  of  each t ype and si ze.
d.   1 -  Sol ar  modul e of  each t ype and si ze.

1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

a.   St or e sol ar  PV modul es i n t hei r  or i gi nal  packagi ng accor di ng t o t he 
manuf act ur er ' s gui dance,  and do not  r emove f r om packagi ng unt i l  day of  
installation.

b.   I f  a sol ar  PV modul e i s r emoved f r om i t s packagi ng,  st or e i t  accor di ng 
t o t he manuf act ur er ' s gui dance.

c.   Do not  st or e sol ar  PV modul es on- si t e f or  mor e t han 12 mont hs.

1. 8   WARRANTY

The equi pment  i t ems must  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

1. 8. 1   Sol ar  Phot ovol t ai c Modul es

Fur ni sh t he sol ar  phot ovol t ai c modul e manuf act ur er ' s war r ant y.   The 
war r ant y must  be a 25- year  l i near  80 per cent  ( mi ni mum)  power  war r ant y ( at  
t he end of  t he 25t h year  af t er  pur chase an act ual  mi ni mum power  out put  of  
80 per cent  based on t he namepl at e r at i ng must  be achi eved)  and not  l ess 
t han 10- year s f or  wor kmanshi p mat er i al  and manuf act ur i ng def ect s f r om t he 
dat e of  manuf act ur e.

The war r ant y must  st at e t hat  t he mal f unct i oni ng sol ar  phot ovol t ai c modul e 
must  be exchanged by t he manuf act ur er  and pr ompt l y shi pped t o t he usi ng 
Gover nment  f aci l i t y .   The r epl acement  sol ar  modul e must  be i dent i cal  t o,  
or  an i mpr ovement  upon,  t he or i gi nal  desi gn of  t he mal f unct i oni ng sol ar  
module.

1. 8. 2   Sol ar  Cont r ol l er s

Fur ni sh t he cont r ol l er  manuf act ur er ' s war r ant y.

1. 8. 3   Batteries

Fur ni sh t he manuf act ur er ' s war r ant y f or  t he bat t er i es.

PART 2   PRODUCTS

2. 1   PHOTOVOLTAI C MODULES

a.   PV modul es must  be I EC 61215 compl i ant  and l i s t ed t o UL 1703,  and 
manuf act ur ed i n an I SO 9001 cer t i f i ed f aci l i t y .
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b.   PV modul es must  be of  monocr yst al l i ne or  pol ycr yst al l i ne t echnol ogy 
and f or  r ack mount i ng.

c.   PV modul e ef f i c i ency must  be gr eat er  t han 15 per cent  f or  cr yst al l i ne 
technology.

d.   PV modul es must  be of  t he same manuf act ur er  and model  number  and 
consi st ent  sub- component s.

e.   Submi t  on cut sheet s PV modul e per f or mance dat a f r om t he manuf act ur er  
t hat  must  i ncl ude a f l ash t est  dat a i n accor dance wi t h I EC 61853- 1, 
and t emper at ur e coef f i c i ent s at :  STC,  nomi nal  oper at i ng cel l  
t emper at ur e ( NOCT) ,  l ow i r r adi ance condi t i ons ( LI C) ,  hi gh t emper at ur e 
condi t i ons ( HTC) ,  and l ow t emper at ur e condi t i ons ( LTC) .

e.   PV modul e bypass di odes must  be i nsi de t he sol ar  PV modul e' s s i ngl e 
conduct or  cabl e j unct i on box.

f .   Phot ovol t ai c wi r e,  wi r i ng met hods,  and ut i l i zat i on of  l ocki ng- t ype 
connect or s must  compl y wi t h t he r equi r ement s of  NFPA 70.   Pr ovi de 
USE- 2 or  RHH or  RHW- 2 wi r e,  and sunl i ght - r esi st ant  wi r e when exposed 
t o sunl i ght .

2. 2   SOLAR CONTROLLERS

The sol ar  cont r ol l er s shal l  oper at e on 12Vdc and shal l  be r at ed f or  t he 
amper age r equi r ed f or  each syst em i ndi cat ed.   The char ger  shal l  be vol t age 
r egul at ed and t emper at ur e compensat ed and shal l  be appr opr i at ed f or  
r echar gi ng VRLA bat t er i es wi t hout  causi ng over char ge.   The cont r ol l er s 
shal l  be f ul l y  and cont i nuousl y r at ed at  70 degr ees C.   They shal l  be 
pul se wi dt h modul at ed wi t h t hr ee st age char gi ng:   Bul k,  PWM r egul at i on and 
f l oat .   The cont r ol l er s shal l  be f ul l y  pr ot ect ed agai nst  r ever se pol ar i t y,  
shor t  c i r cui t ,  over cur r ent ,  l i ght ni ng and t r ansi ent  sur ges,  hi gh 
t emper at ur e and r ever se cur r ent .   Const r uct i on shal l  be 100 per cent  sol i d 
st at e,  epoxy encapsul at ed and r at ed f or  out door  use.   LEDs shal l  i ndi cat ed 
mode.   Gr oundi ng f or  t he sol ar  power  syst em shal l  be i n conf or mance wi t h 
NFPA 70,  t he dr awi ngs and t he speci f i cat i ons her ei n.   Conf or m t o NEMA AB 1, 
NEMA FU 1, UL 50 and I EEE 928

2. 2. 1   Sol ar  Cont r ol l er  Encl osur e

Encl osur es shal l  be NEMA Type 3R,  vent ed encl osur e of  whi t e f i ber gl ass 
r ei nf or ced pol yest er  or  powder - coat ed whi t e al umi num,  wi t h hi nged door ,  
padl ock hasp and scr ew- t ype door  c l amps.   The i nt er i or - mount i ng panel  
shal l  be 12- gage st eel .   I t  shal l  be s i zed t o house t he equi pment  
i ndi cat ed and be of  wal l - mount ed desi gn.   Fi t t i ngs shal l  be wat er t i ght  f or  
al l  condui t s ent er i ng t he encl osur e.   I t  shal l  be s i zed t o al l ow ai r f l ow 
ar ound t he component s.

2. 2. 2   El ect r i cal  Syst em

2. 2. 2. 1   Wiring

The wi r i ng shal l  be NEC t ype,  THHN/ THWN wi r e,  r at ed t o 90 degr ees C at  
600V.

2. 2. 2. 2   Wi r e Mar ker s

Wi r e mar ker s shal l  be hot - st amped t ube- t ype,  Br ady Ty- gr i p,  El ect r over t  
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sl i p- on Type Z,  or  Fl oy Tag FT200C si zed f or  snug f i t  f or  wi r e s i ze.   
I dent i f y bot h ends wi t h t he same uni que wi r e number .   Assi gn wi r e number s 
wher e speci f i c  desi gnat i ons ar e not  i ndi cat ed.

2. 2. 3   Sol ar  Encl osur e Component s

2. 2. 3. 1   Ter mi nal  Bl ocks

Ter mi nal  Bl ocks shal l  be 125V,  sect i on t ype of  nyl on or  pol yami de bl ocks 
wi t h t ubul ar  c l amp cont act s.   Pr ovi de a mi ni mum of  10 per cent  spar e 
terminals.

2. 2. 3. 2   Swi t ch Act i on Fuse Bl ocks

Pul l  swi t ch shal l  i nt er r upt  c i r cui t  bef or e f use can be r emoved or  
i nst al l ed.   Fuse bl ocks shal l  be r at ed 30V,  30A and be sect i onal  t ype 
nyl on or  pol yami de bl ocks wi t h t ubul ar  c l amp cont act s.

2. 2. 3. 3   Ci r cui t  Br eaker s

Use Hei neman Ser i es CF,  Cur ve 3 br eaker s f or  devi ces or  syst ems r equi r i ng 
24Vdc power  or  l ess.   Tr i p r at i ng shal l  be as r ecommended by t he 
manuf act ur er  of  equi pment  bei ng pr ot ect ed.   Pr ovi de necessar y space on t he 
panel  f or  a mi ni mum of  t hr ee f ut ur e c i r cui t  br eaker s.   Mount  i nsi de 
cont r ol  panel  i n a r eadi l y accessi bl e l ocat i on.

2. 3   BATTERIES

The bat t er i es shal l  be seal ed,  val ve- r egul at ed,  deep cycl e,  l ead aci d 
bat t er i es.   The case mat er i al  shal l  be pol ypr opyl ene.   The bat t er i es shal l  
be r at ed non- spi l l abl e by DOT,  I CAO and I ATA.   Bat t er y capaci t y shal l  
i ncl ude 5 days backup i n Amp/ Hour s f or  equi pment  bei ng char ged.   Conf or m 
to I EEE 937 and I EEE 1013.   The bat t er i es shal l  be absor bed gl ass mat  
( AGM)  t ype bat t er i es and shal l  power  a 12V syst em.   Pr ovi de bat t er i es wi t h 
50 amp- hour s r at i ng.

2. 4   ROOF MOUNTI NG STRUCTURE FOR MODULES ( RACKI NG)

a.   Pr ovi de r acki ng f or  ar r ay as i ndi cat ed on t he dr awi ngs.   Pr ovi de 
r acki ng compl i ant  wi t h UL 2703.

b.   Racki ng and PV ar r ay,  i ncl udi ng modul es,  har dwar e,  and at t achment s,  
must  wi t hst and wi nd l oads as r equi r ed by ASCE 7 and I CC I BC.

2. 4. 1   Mount i ng Syst em Base Suppor t s

Fabr i cat e wi t h f ast eni ng poi nt s i nt egr al  t o t he mount i ng st r uct ur e.   
Mount i ng syst em suppor t s must  be per manent l y af f i xed st anchi ons t hat  ar e 
anchor ed t o t he bui l di ng st r uct ur e.   Coor di nat e hei ght  wi t h t hi ckness of  
r oof  i nsul at i on.

2. 4. 2   Fl ashi ng Boot

Fabr i cat e f or  pr eci s i on f i t  over  base suppor t .   Coor di nat e hei ght  wi t h 
base suppor t s.

2. 4. 3   Base Cap

Fabr i cat e t o over l ap base suppor t  and f l ashi ng boot  a mi ni mum of  2 i nches.
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2. 4. 4   Base Cap Gasket

EPDM wi t h sel f - adhesi ve c l osed cel l  f oam or  ot her  gasket i ng mat er i al  
compat i bl e wi t h t he r oof i ng mat er i al .

2. 4. 5   Framing

Pr ovi de wi t h wal l  t hi ckness as det er mi ned by st r uct ur al  cal cul at i ons.

2. 4. 6   Hardware

Bol t s,  nut s,  washer s,  and scr ews must  be 18- 8 st ai nl ess st eel .

2. 5   MANUFACTURER' S NAMEPLATE

Each i t em of  equi pment  must  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
accept abl e.   For  PV modul es,  a l abel  on t he back of  t he modul e i s 
acceptable.

2. 6   GROUNDI NG AND BONDI NG

a.   Pr ovi de pr oper l y s i zed equi pment  gr oundi ng conduct or s.

b.   Pr ovi de bondi ng f i t t i ngs on concent r i c/ eccent r i c knockout s wi t h met al  
condui t s f or  c i r cui t s over  250 vol t s i n accor dance wi t h NFPA 70.

c.   Pr ovi de bondi ng f i t t i ngs f or  f er r ous met al  condui t s encl osi ng 
gr oundi ng el ect r ode conduct or s i n accor dance wi t h NFPA 70.

d.   Pr ovi de gr oundi ng l ugs f or  al umi num PV sol ar  modul e f r ames of  ei t her  
st ai nl ess st eel  or  t i n- coat ed copper .

PART 3   EXECUTI ON

3. 1   INSTALLATION

Af t er  del i ver y of  equi pment ,  t he Cont r act or  shal l  f ur ni sh one or  mor e 
f i el d engi neer s,  r egul ar l y empl oyed by t he equi pment  manuf act ur er  t o 
super vi se t he i nst al l at i on of  t he sol ar  equi pment ,  assi st  i n t he 
per f or mance of  t he onsi t e t est s,  over see i ni t i al  oper at i ons,  and i nst r uct  
per sonnel  as t o t he oper at i onal  and mai nt enance f eat ur es of  t he equi pment .

3. 1. 1   Sol ar  Ar r ay

The sol ar  ar r ay shal l  be i nst al l ed at  a 30- degr ee t i l t  angl e wi t h 
or i ent at i on t o t he sout h.   Each sol ar  modul e shal l  be r emovabl e f or  
mai nt enance r epai r  or  r epl acement .

3. 1. 2   Ar r ay Suppor t  Fr ame

The ar r ay suppor t  f r ame shal l  be i nst al l ed i n accor dance wi t h t he 
r ecommendat i ons of  t he sol ar  ar r ay manuf act ur er .   St r uct ur al  member s 
r equi r i ng wel di ng shal l  be wel ded i n accor dance wi t h Sect i on 05 50 14 
STRUCTURAL METAL FABRI CATI ONS.
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3. 1. 3   Sol ar  Cont r ol l er  Component s

The sol ar  cont r ol l er ,  f uses,  c i r cui t  br eaker s,  and di sconnect i ng means 
shal l  be i nst al l ed i n an encl osur e i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons.   Wi r i ng shal l  be i nst al l ed i n l i qui dt i ght  f l ex condui t  
bet ween t he ar r ay and t he ar r ay j unct i on box,  and i n condui t  bet ween t he 
ar r ay j unct i on box and t he bat t er i es.   See Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.

3. 2   I NSPECTI ON AND TESTI NG

3. 2. 1   Accept ance Test i ng and Fi nal  I nspect i on

Af t er  accept ance of  t he f i el d t est  pl an,  t he Cont r act or  shal l  not i f y t he 
Cont r act i ng Of f i cer  7 cal endar  days pr i or  t o t he per f or mance and 
accept ance t est s ar e t o be conduct ed.   Test s shal l  be per f or med i n t he 
pr esence of  t he Cont r act i ng Of f i cer  or  ACO.   The Cont r act or  shal l  f ur ni sh 
al l  i nst r ument s and per sonnel  r equi r ed f or  t he t est s.   Fi el d t est  r epor t s 
of  t he r esul t s of  al l  accept ance t est s shal l  be mai nt ai ned and submi t t ed 
i n bookl et  f or m.   Fi nal  accept ance of  t he sol ar  syst em wi l l  not  be gi ven 
unt i l  t he Cont r act or  has successf ul l y compl et ed al l  t est s and af t er  al l  
def ect s i n i nst al l at i on,  mat er i al  or  oper at i on have been cor r ect ed.

3. 3   FI ELD TRAI NI NG

A f i el d t r ai ni ng cour se f or  t he sol ar  power  syst em shal l  be pr ovi ded f or  
oper at i on and mai nt enance st af f  member s.   Tr ai ni ng shal l  be pr ovi ded by 
t he sol ar  equi pment  manuf act ur er ' s r epr esent at i ve f or  a mi ni mum per i od of  
4 hour s of  nor mal  wor ki ng t i me and shal l  st ar t  af t er  t he syst em i s 
f unct i onal l y compl et e but  pr i or  t o f i nal  accept ance t est s.   The t r ai ni ng 
shal l  i ncl ude di scussi on of  t he syst em desi gn and l ayout ,  and 
demonst r at i on of  r out i ne oper at i on and mai nt enance pr ocedur es.   At  a 
mi ni mum,  t hi s t r ai ni ng shal l  i ncl ude sol ar  modul e i nspect i on,  c l eani ng and 
r epl acement ,  t r oubl e shoot i ng f or  t he cont r ol l er ,  bat t er y i nspect i on,  
r epl acement  and bat t er y wi r i ng.   Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng 
pr i or  t o schedul i ng i nst r uct i ons.

        - -  End of  Sect i on - -
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LI GHTNI NG PROTECTI ON SYSTEM

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

NFPA 780 ( 2017)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

UNDERWRI TERS LABORATORI ES ( UL)

UL 467 ( 2013;  Repr i nt  Jun 2017)  UL St andar d f or  
Saf et y Gr oundi ng and Bondi ng Equi pment

UL 96 ( 2016)  St andar d f or  Li ght ni ng Pr ot ect i on 
Components

UL 96A ( 2007;  Repr i nt  Jul  2012)  St andar d f or  
I nst al l at i on Requi r ement s f or  Li ght ni ng 
Pr ot ect i on Syst ems

UL El ect r i cal  Const r uct n ( 2012)  El ect r i cal  Const r uct i on Equi pment  
Directory

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs of  Each Maj or  Component ;  G,  DO

SD- 07 Cer t i f i cat es

Materials

  Pr oof  of  compl i ance wi t h r equi r ement s of  UL,  wher e mat er i al  or  
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equi pment  i s speci f i ed t o compl y.   The l abel  of  or  l i s t i ng i n 
UL El ect r i cal  Const r uct n wi l l  be accept abl e evi dence.   I n l i eu of  
t he l abel  or  l i s t i ng,  a wr i t t en cer t i f i cat e f r om an appr oved 
nat i onal l y r ecogni zed t est i ng or gani zat i on equi pped t o per f or m 
such ser vi ces,  st at i ng t hat  t he i t ems have been t est ed and conf or m 
t o t he r equi r ement s and t est i ng met hods of  Under wr i t er s 
Labor at or i es may be submi t t ed.   Submi t  a l et t er  of  f i ndi ngs 
cer t i f y i ng UL i nspect i on of  l i ght ni ng pr ot ect i on syst ems pr ovi ded 
on t he cont r ol  bui l di ng.

1. 3   QUALI TY ASSURANCE

Submit det ai l  dr awi ngs consi st i ng of  a compl et e l i s t  of  mat er i al ,  
i ncl udi ng manuf act ur er ' s descr i pt i ve and t echni cal  l i t er at ur e,  cat al og 
cut s,  dr awi ngs,  and i nst al l at i on i nst r uct i ons.   Det ai l  dr awi ngs shal l  
demonst r at e t hat  t he syst em has been coor di nat ed and wi l l  f unct i on as a 
uni t .   Dr awi ngs shal l  show pr oposed l ayout  and mount i ng and r el at i onshi p 
t o ot her  par t s of  t he wor k.

PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

Pr oi de a syst em consi st i ng of  t he st andar d pr oduct s of  a manuf act ur er  
r egul ar l y engaged i n t he pr oduct i on of  l i ght ni ng pr ot ect i on syst ems and 
whi ch i s t he manuf act ur er ' s l at est  UL appr oved desi gn.   The l i ght ni ng 
pr ot ect i on syst em shal l  conf or m t o NFPA 70 and NFPA 780, UL 96 and UL 96A, 
except  wher e r equi r ement s i n excess t her eof  ar e speci f i ed her ei n.

2. 2   MATERIALS

2. 2. 1   Gener al  Requi r ement s

Do not  use any combi nat i on of  mat er i al s t hat  f or m an el ect r ol yt i c coupl e 
of  such nat ur e t hat  cor r osi on i s accel er at ed i n t he pr esence of  moi st ur e,  
unl ess moi st ur e i s per manent l y excl uded f r om t he j unct i on of  such met al s.   
Wher e unusual  condi t i ons exi st ,  whi ch woul d cause cor r osi on of  conduct or s,  
use conduct or s wi t h pr ot ect i ve coat i ngs or  over si ze conduct or s.   Wher e a 
mechani cal  hazar d i s i nvol ved,  i ncr ease t he conduct or  s i ze t o compensat e 
f or  t he hazar d or  pr ot ect  t he conduct or s by cover i ng t hem wi t h mol di ng or  
t ubi ng made of  wood or  nonmagnet i c mat er i al .   When met al l i c  condui t  or  
t ubi ng i s used,  t he conduct or  shal l  be el ect r i cal l y connect ed at  t he upper  
and l ower  ends.

2. 2. 2   Mai n and Secondar y Conduct or s

Conduct or s shal l  be i n accor dance wi t h NFPA 780 and UL 96 f or  Cl ass I ,  
Cl ass I I ,  or  Cl ass I I  modi f i ed mat er i al s as appl i cabl e.

2. 2. 2. 1   Copper

Copper  conduct or s used on nonmet al l i c  st acks shal l  wei gh not  l ess t han 375 
pounds/ t housand f eet ,  and t he si ze of  any wi r e i n t he cabl e shal l  be not  
l ess t han No.  15 AWG.   The t hi ckness of  any web or  r i bbon used on st acks 
shal l  be not  l ess t han No.  12 AWG.   Count er poi se shal l  be copper  
conduct or s not  smal l er  t han No.  1/ 0 AWG.
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2. 2. 2. 2   Aluminum

Al umi num shal l  not  cont act  t he ear t h nor  shal l  i t  be used i n any ot her  
manner  t hat  wi l l  cont r i but e t o r api d det er i or at i on of  t he met al .   
Appr opr i at e pr ecaut i ons shal l  be obser ved at  connect i ons wi t h di ssi mi l ar  
met al s.   Al umi num conduct or s f or  bondi ng and i nt er connect i ng met al l i c  
bodi es t o t he mai n cabl e shal l  be at  l east  equi val ent  t o st r engt h and 
cr oss- sect i onal  ar ea of  a No.  4 AWG al umi num wi r e.   When per f or at ed st r i ps 
ar e pr ovi ded,  st r i ps t hat  ar e much wi der  t han sol i d st r i ps shal l  be.   A 
st r i p wi dt h t hat  i s  at  l east  t wi ce t hat  of  t he di amet er  of  t he 
per f or at i ons shal l  be used.   Al umi num st r i p f or  connect i ng exposed wat er  
pi pes shal l  be not  l ess t han No.  12 AWG i n t hi ckness and at  l east  1- 1/ 2 
inch  wi de.

2. 2. 3   Ai r  Ter mi nal s

Ter mi nal s shal l  be i n accor dance wi t h UL 96 and NFPA 780.   Ai r  t er mi nal s 
on t he r oof  of  t he cont r ol  bui l di ng shal l  be 3/ 8 i nch i n di amet er  and 18 
i nches i n l engt h.   Ai r  t er mi nal s on t he pol e as speci f i ed shal l  be 3/ 8 
i nch i n di amet er  and 18 i nches i n l engt h.

2. 2. 4   Gr ound Rods

Rods made of  copper - c l ad st eel  shal l  conf or m t o UL 467.   Gr ound r ods shal l  
be not  l ess t han 3/ 4 i nch i n di amet er  and 10 f eet  i n l engt h.

2. 2. 5   Connectors

Cl amp- t ype connect or s f or  spl i c i ng conduct or s shal l  conf or m t o UL 96, 
c l ass as appl i cabl e,  and,  Cl ass 2,  st y l e and si ze as r equi r ed f or  t he 
installation.

2. 2. 6   Li ght ni ng Pr ot ect i on Component s

Li ght ni ng pr ot ect i on component s,  such as bondi ng pl at es,  ai r  t er mi nal  
suppor t s,  chi mney bands,  c l i ps,  and f ast ener s shal l  conf or m t o UL 96, 
c l asses as appl i cabl e.

PART 3   EXECUTI ON

3. 1   EXAMINATION

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s of  t he wor k,  ver i f y al l  
di mensi ons i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any 
di scr epancy bef or e per f or mi ng t he wor k.   No depar t ur es shal l  be made 
wi t hout  t he pr i or  appr oval  of  t he Cont r act i ng Of f i cer .

3. 2   I NTEGRAL SYSTEM

3. 2. 1   Gener al  Requi r ement s

Pr ovi de a l i ght ni ng pr ot ect i on syst em consi st i ng of  ai r  t er mi nal s,  r oof  
conduct or s,  down conduct or s,  gr ound connect i ons,  and gr ounds,  el ect r i cal l y 
i nt er connect ed t o f or m t he shor t est  di st ance t o gr ound.   Al l  conduct or s on 
t he st r uct ur es shal l  be exposed except  wher e conduct or s ar e i n pr ot ect i ve 
s l eeves exposed on t he out si de wal l s.   Secondar y conduct or s shal l  
i nt er connect  wi t h gr ounded met al l i c  par t s wi t hi n t he bui l di ng.   
I nt er connect i ons made wi t hi n s i de- f l ash di st ances shal l  be at  or  above t he 
l evel  of  t he gr ounded met al l i c  par t s.
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3. 2. 1. 1   Ai r  Ter mi nal s

Ai r  t er mi nal  desi gn and suppor t  shal l  be i n accor dance wi t h NFPA 780.   
Ter mi nal s shal l  be r i gi dl y connect ed t o,  and made el ect r i cal l y cont i nuous 
wi t h,  r oof  conduct or s by means of  pr essur e connect or s or  cr i mped j oi nt s of  
T- shaped mal l eabl e met al  and connect ed t o t he ai r  t er mi nal  by a dowel  or  
t hr eaded f i t t i ng.   Ai r  t er mi nal s at  t he ends of  t he st r uct ur e shal l  be set  
not  mor e t han 2 f eet  f r om t he ends of  t he r i dge or  edges and cor ner s of  
r oof s.   Spaci ng of  ai r  t er mi nal s 2 f eet  i n hei ght  on r i dges,  par apet s,  and 
ar ound t he per i met er  of  bui l di ngs wi t h f l at  r oof s shal l  not  exceed 25 f eet .   
I n speci f i c  i nst ances wher e i t  i s  necessar y t o exceed t hi s spaci ng,  t he 
speci f i ed hei ght  of  ai r  t er mi nal s shal l  be i ncr eased not  l ess t han 2 i nch 
f or  each f oot  of  i ncr ease over  25 f eet .   On l ar ge,  f l at  or  gent l y s l opi ng 
r oof s,  as def i ned i n NFPA 780,  ai r  t er mi nal s shal l  be pl aced at  poi nt s of  
t he i nt er sect i on of  i magi nar y l i nes di v i di ng t he sur f ace i nt o r ect angl es 
havi ng si des not  exceedi ng 50 f eet  i n l engt h.   Ai r  t er mi nal s shal l  be 
secur ed agai nst  over t ur ni ng ei t her  by at t achment  t o t he obj ect  t o be 
pr ot ect ed or  by means of  a subst ant i al  t r i pod or  ot her  br aces per manent l y 
and r i gi dl y at t ached t o t he bui l di ng or  st r uct ur e.   Met al  pr oj ect i ons and 
met al  par t s of  bui l di ngs,  smokest acks,  and ot her  met al  obj ect s t hat  do not  
cont ai n hazar dous mat er i al s and t hat  may be st r uck but  not  appr eci abl y 
damaged by l i ght ni ng,  need not  be pr ovi ded wi t h ai r  t er mi nal s.   However ,  
t hese met al  obj ect s shal l  be bonded t o t he l i ght ni ng conduct or  t hr ough a 
met al  conduct or  of  t he same uni t  wei ght  per  l engt h as t he mai n conduct or .   
Wher e met al  vent i l at or s ar e i nst al l ed wi t h ai r  t er mi nal s mount ed t her eon,  
t he ai r  t er mi nal  shal l  not  be mor e t han 24 i nch away f r om t he f ar t her  edge 
or  cor ner .   I f  t he ai r  t er mi nal  i s  f ar t her  t han t hi s di st ance,  an 
addi t i onal  ai r  t er mi nal  shal l  be added i n or der  t o meet  t hi s r equi r ement .   
Wher e met al  vent i l at or s ar e i nst al l ed wi t h ai r  t er mi nal s mount ed adj acent ,  
t he ai r  t er mi nal  shal l  not  be mor e t han 24 i nches away f r om t he f ar t her  
edge or  cor ner .   I f  t he ai r  t er mi nal  i s  f ar t her  t han t hi s di st ance,  an 
addi t i onal  ai r  t er mi nal  shal l  be added i n or der  t o meet  t hi s r equi r ement .

3. 2. 1. 2   Roof  Conduct or s

Roof  conduct or s shal l  be connect ed di r ect l y t o t he r oof  or  r i dge r ol l .   
Shar p bends or  t ur ns i n conduct or s shal l  be avoi ded.   Necessar y t ur ns 
shal l  have a r adi us of  not  l ess t han 8 i nch.   Conduct or s shal l  pr eser ve a 
downwar d or  hor i zont al  cour se and shal l  be r i gi dl y f ast ened ever y 3 f eet  
al ong t he r oof  and down t he bui l di ng t o gr ound.   Met al  vent i l at or s shal l  
be r i gi dl y connect ed t o t he r oof  conduct or  at  t hr ee pl aces.   Al l  
connect i ons shal l  be el ect r i cal l y cont i nuous.   Roof  conduct or s shal l  be 
cour sed al ong t he cont our s of  f l at  r oof s,  r i dges,  par apet s,  and edges;  and 
wher e necessar y,  over  f l at  sur f aces,  i n such a way as t o j oi n each ai r  
t er mi nal  t o al l  t he r est .   Roof  conduct or s sur r oundi ng t ank t ops,  decks,  
f l at  sur f aces,  and f l at  r oof s shal l  be connect ed t o f or m a c l osed l oop.

3. 2. 1. 3   Down Conduct or s

Down conduct or s shal l  be el ect r i cal l y cont i nuous f r om ai r  t er mi nal s and 
r oof  conduct or s t o gr oundi ng el ect r odes.   Down conduct or s shal l  be cour sed 
over  ext r eme out er  por t i ons of  t he bui l di ng,  such as cor ner s,  wi t h 
consi der at i on gi ven t o t he l ocat i on of  gr ound connect i ons and ai r  
t er mi nal s.   Each bui l di ng or  st r uct ur e shal l  have not  l ess t han t wo down 
conduct or s l ocat ed as wi del y separ at ed as pr act i cabl e,  at  di agonal l y 
opposi t e cor ner s.   On r ect angul ar  st r uct ur es havi ng gabl e,  hi p,  or  gambr el  
r oof s mor e t han 110 f eet  l ong,  t her e shal l  be at  l east  one addi t i onal  down 
conduct or  f or  each addi t i onal  50 f eet  of  l engt h or  f r act i on t her eof .   On 
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r ect angul ar  st r uct ur es havi ng Fr ench,  f l at ,  or  sawt oot h r oof s exceedi ng 
250 f eet  i n per i met er ,  t her e shal l  be at  l east  one addi t i onal  down 
conduct or  f or  each 100 f eet  of  per i met er  or  f r act i on t her eof .   On an L-  or  
T- shaped st r uct ur e,  t her e shal l  be at  l east  one addi t i onal  down conduct or ;  
on an H- shaped st r uct ur e,  at  l east  t wo addi t i onal  down conduct or s;  and on 
a wi ng- bui l t  st r uct ur e,  at  l east  one addi t i onal  down conduct or  f or  each 
wi ng.   On i r r egul ar l y shaped st r uct ur es,  t he t ot al  number  of  down 
conduct or s shal l  be suf f i c i ent  t o make t he aver age di st ance bet ween t hem 
al ong t he per i met er  not  gr eat er  t han 100 f eet .   On st r uct ur es exceedi ng 50 
feet  i n hei ght ,  t her e shal l  be at  l east  one addi t i onal  down conduct or  f or  
each addi t i onal  60 f eet  of  hei ght  or  f r act i on t her eof ,  except  t hat  t hi s 
appl i cat i on shal l  not  cause down conduct or s t o be pl aced about  t he 
per i met er  of  t he st r uct ur e at  i nt er val s of  l ess t han 50 f eet .   Addi t i onal  
down conduct or s shal l  be i nst al l ed when necessar y t o avoi d " dead ends"  or  
br anch conduct or s endi ng at  ai r  t er mi nal s,  except  wher e t he ai r  t er mi nal  
i s  on a r oof  bel ow t he mai n pr ot ect ed l evel  and t he " dead end"  or  br anch 
conduct or  i s l ess t han 16 f eet  i n l engt h and mai nt ai ns a hor i zont al  or  
downwar d cour si ng.   Down conduct or s shal l  be equal l y and symmet r i cal l y 
spaced about  t he per i met er  of  t he st r uct ur e.   Down conduct or s shal l  be 
pr ot ect ed by pl aci ng i n r i gi d st eel  condui t  f or  a mi ni mum di st ance of  72 
inch  above f i ni shed gr ade l evel .   I f  t he condui t  i s  met al ,  t he down 
conduct or  shal l  be bonded at  t he t op and bot t om of  t he condui t .

3. 2. 1. 4   I nt er connect i on of  Met al l i c  Par t s

Met al  door s,  wi ndows,  and gut t er s shal l  be connect ed di r ect l y t o t he 
gr ounds or  down conduct or s usi ng not  smal l er  t han No.  6 copper  conduct or ,  
or  equi val ent .   Conduct or s pl aced wher e t her e i s pr obabi l i t y  of  unusual  
wear ,  mechani cal  i nj ur y,  or  cor r osi on shal l  be of  gr eat er  el ect r i cal  
capaci t y t han woul d nor mal l y be used,  or  shal l  be pr ot ect ed.   The gr ound 
connect i on t o met al  door s and wi ndows shal l  be by means of  mechani cal  t i es 
under  pr essur e,  or  equi val ent .

3. 2. 1. 5   Gr ound Connect i ons

Gr ound connect i ons compr i s i ng cont i nuat i ons of  down conduct or s f r om t he 
st r uct ur e t o t he gr oundi ng el ect r ode shal l  secur el y connect  t he down 
conduct or  and gr ound i n a manner  t o ensur e el ect r i cal  cont i nui t y bet ween 
t he t wo.   Al l  connect i ons shal l  be of  t he c l amp t ype.   Ther e shal l  be a 
gr ound connect i on f or  each down conduct or .   Met al  wat er  pi pes and ot her  
l ar ge under gr ound met al l i c  obj ect s shal l  be bonded t oget her  wi t h al l  
gr oundi ng medi ums.   Gr ound connect i ons shal l  be pr ot ect ed f r om mechani cal  
i nj ur y.   I n maki ng gr ound connect i ons,  advant age shal l  be t aken of  al l  
per manent l y moi st  pl aces wher e pr act i cabl e,  al t hough such pl aces shal l  be 
avoi ded i f  t he ar ea i s wet  wi t h wast e wat er  t hat  cont ai ns chemi cal  
subst ances,  especi al l y t hose cor r osi ve t o met al .

3. 2. 1. 6   Gr oundi ng El ect r odes

A gr oundi ng el ect r ode shal l  be pr ovi ded f or  each down conduct or  l ocat ed as 
shown.   A dr i ven gr ound shal l  ext end i nt o t he ear t h f or  a di st ance of  not  
l ess t han 10 f eet .   Gr ound r ods shal l  be set  not  l ess t han 3 f eet ,  nor  
mor e t han 8 f eet ,  f r om t he st r uct ur es f oundat i on.   The compl et e 
i nst al l at i on shal l  have a t ot al  r esi st ance t o gr ound of  not  mor e t han 10 
ohms.   Gr ound r ods shal l  be t est ed i ndi v i dual l y pr i or  t o connect i on t o t he 
syst em and t he syst em as a whol e shal l  be t est ed not  l ess t han 24 hour s 
af t er  r ai nf al l .   When t he r esi st ance of  t he compl et e i nst al l at i on exceeds 
t he speci f i ed val ue or  t wo gr ound r ods i ndi v i dual l y exceed 10 ohms,  t he 
Cont r act i ng Of f i cer  shal l  be not i f i ed i mmedi at el y.   A count er poi se,  wher e 
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r equi r ed,  shal l  be of  No.  1/ 0 copper  cabl e or  equi val ent  mat er i al  havi ng 
sui t abl e r esi st ance t o cor r osi on and shal l  be l ai d ar ound t he per i met er  of  
t he st r uct ur e i n a t r ench not  l ess t han 2 f eet  deep at  a di st ance not  l ess 
than  3 f eet  nor  mor e t han 8 f eet  f r om t he near est  poi nt  of  t he st r uct ur e.   
Al l  connect i ons bet ween gr ound connect or s and gr ounds or  count er poi se,  and 
bet ween count er poi se and gr ounds shal l  be el ect r i cal l y cont i nuous.   Wher e 
so i ndi cat ed on t he dr awi ngs,  an al t er nat e met hod f or  gr oundi ng el ect r odes 
i n shal l ow soi l  shal l  be pr ovi ded by di ggi ng t r enches r adi al l y f r om t he 
bui l di ng.   The l ower  ends of  t he down conduct or s ar e t hen bur i ed i n t he 
trenches.

3. 3   I NTERCONNECTI ON OF METAL BODI ES

Met al  bodi es of  conduct ance shal l  be pr ot ect ed i f  not  wi t hi n t he zone of  
pr ot ect i on of  an ai r  t er mi nal .   Met al  bodi es of  conduct ance havi ng an ar ea 
of  400 squar e i nch or  gr eat er  or  a vol ume of  1000 cubi c i nch or  gr eat er  
shal l  be bonded t o t he l i ght ni ng pr ot ect i on syst em usi ng mai n s i ze 
conduct or s and a bondi ng pl at e havi ng a sur f ace cont act  ar ea of  not  l ess 
than  3 squar e i nch.   Pr ovi s i ons shal l  be made t o guar d agai nst  t he 
cor r osi ve ef f ect  of  bondi ng di ssi mi l ar  met al s.   Met al  bodi es of  i nduct ance 
shal l  be bonded at  t hei r  c l osest  poi nt  t o t he l i ght ni ng pr ot ect i on syst em 
usi ng secondar y bondi ng conduct or s and f i t t i ngs.   A met al  body t hat  exceeds
 5 f eet  i n any di mensi on,  t hat  i s  s i t uat ed whol l y wi t hi n a bui l di ng,  and 
t hat  does not  at  any poi nt  come wi t hi n 6 f eet  of  a l i ght ni ng conduct or  or  
met al  connect ed t her et o shal l  be i ndependent l y gr ounded.

3. 4   FENCES

Except  as i ndi cat ed bel ow,  met al  f ences t hat  ar e el ect r i cal l y cont i nuous 
wi t h met al  post s ext endi ng at  l east  2 f eet  i nt o t he gr ound r equi r e no 
addi t i onal  gr oundi ng.   Ot her  f ences shal l  be gr ounded on each si de of  
ever y gat e.   Fences shal l  be gr ounded by means of  gr ound r ods ever y 1000 
t o 1500 f eet  of  l engt h when f ences ar e l ocat ed i n i sol at ed pl aces,  and 
every  500 t o 750 f eet  when i n pr oxi mi t y ( 100 f eet  or  l ess)  t o publ i c 
r oads,  hi ghways,  and bui l di ngs.   Wher e t he f ence consi st s of  wooden post s 
and hor i zont al  met al  st r ands onl y,  down conduct or s consi st i ng of  No.  8 
copper  wi r e or  equi val ent  shal l  be r un f r om t he gr ound r od t he f ul l  hei ght  
of  t he f ence and f ast ened t o each wi r e,  so as t o be el ect r i cal l y 
cont i nuous.   The connect i on t o gr ound shal l  be made f r om t he post  wher e i t  
i s  of  met al  and i s el ect r i cal l y cont i nuous wi t h t he f enci ng.   Al l  met al  
f ences shal l  be gr ounded at  or  near  poi nt s cr ossed by over head l i nes i n 
excess of  600 vol t s and at  di st ances not  exceedi ng 150 f eet  on each si de 
of  l i ne cr ossi ngs.

3. 5   INSPECTION

The l i ght ni ng pr ot ect i on syst em wi l l  be i nspect ed by t he Cont r act i ng 
Of f i cer  t o det er mi ne conf or mance wi t h t he r equi r ement s of  t hi s 
speci f i cat i on.   No par t  of  t he syst em shal l  be conceal ed unt i l  so 
aut hor i zed by t he Cont r act i ng Of f i cer .

        - -  End of  Sect i on - -
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SECTI ON 26 51 00

I NTERI OR LI GHTI NG

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 189. 1 ( 2011)  St andar d f or  t he Desi gn of  
Hi gh- Per f or mance Gr een Bui l di ngs Except  
Low- Ri se Resi dent i al  Bui l di ngs

ASHRAE 90. 1 -  I P ( 2016;  ERTA 1- 8 2017;  I NT 1- 5 2017)  Ener gy 
St andar d f or  Bui l di ngs Except  Low- Ri se 
Resi dent i al  Bui l di ngs

I LLUMI NATI NG ENGI NEERI NG SOCI ETY  ( I ES)

I ES HB- 10 ( 2011;  Er r at a 2015)  I ES Li ght i ng Handbook

I ES LM- 79 ( 2008)  El ect r i cal  and Phot omet r i c 
Measur ement s of  Sol i d- St at e Li ght i ng 
Products

I ES LM- 80 ( 2015)  Measur i ng Lumen Mai nt enance of  LED 
Li ght  Sour ces

I ES RP- 16 ( 2010;  Addendum A 2008;  Addenda B 2009;  
Addendum C 2016)  Nomencl at ur e and 
Def i ni t i ons f or  I l l umi nat i ng Engi neer i ng

I ES TM- 21 ( 2011;  Addendum B 2015)  Pr oj ect i ng Long 
Ter m Lumen Mai nt enance of  LED Li ght  Sour ces

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 100 ( 2000;  Ar chi ved)  The Aut hor i t at i ve 
Di ct i onar y of  I EEE St andar ds Ter ms

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA ANSLG C78. 377 ( 2015)  Amer i can Nat i onal  St andar d f or  
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El ect r i c Lamps— Speci f i cat i ons f or  t he 
Chr omat i c i t y of  Sol i d St at e Li ght i ng 
Products

NEMA C82. 77 ( 2002)  Har moni c Emi ssi on Li mi t s -  Rel at ed 
Power  Qual i t y Requi r ement s f or  Li ght i ng 
Equipment

NEMA SSL 1 ( 2010)  El ect r oni c Dr i ver s f or  Led Devi ces,  
Ar r ays,  or  Syst ems

NEMA SSL 3 ( 2011)  Hi gh- Power  Whi t e LED Bi nni ng f or  
Gener al  I l l umi nat i on

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

UNDERWRI TERS LABORATORI ES ( UL)

UL 1598 ( 2008;  Repr i nt  Oct  2012)  Lumi nai r es

UL 8750 ( 2009;  Repr i nt  May 2014)  UL St andar d f or  
Saf et y Li ght  Emi t t i ng Di ode ( LED)  
Equi pment  f or  Use i n Li ght i ng Pr oduct s

1. 2   RELATED REQUI REMENTS

Mat er i al s not  consi der ed t o be l umi nai r es or  l umi nai r e accessor i es ar e 
speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Lumi nai r es 
and accessor i es mount ed on ext er i or  sur f aces of  bui l di ngs ar e speci f i ed i n 
Section 26 56 00 EXTERI OR LI GHTI NG.

1. 3   DEFINITIONS

a.   Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs 
t er ms used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  must  be as 
def i ned i n I EEE 100 and I ES RP- 16.

b.   For  LED l umi nai r e l i ght  sour ces,  " Usef ul  Li f e"  i s t he oper at i ng hour s 
bef or e r eachi ng 70 per cent  of  t he i ni t i al  r at ed l umen out put  ( L70)  
wi t h no cat ast r ophi c f ai l ur es under  nor mal  oper at i ng condi t i ons.   Thi s 
i s al so know as 70 per cent  " Rat ed Lumen Mai nt enance Li f e"  as def i ned 
in I ES LM- 80.

c.   For  LED l umi nai r es,  " Lumi nai r e Ef f i cacy"  ( LE)  i s t he appr opr i at e 
measur e of  ener gy ef f i c i ency,  measur ed i n l umens/ wat t .   Thi s i s 
gat her ed f r om LM- 79 dat a f or  t he l umi nai r e,  i n whi ch absol ut e 
phot omet r y i s used t o measur e t he l umen out put  of  t he l umi nai r e as one 
ent i t y,  not  t he sour ce separ at el y and t hen t he sour ce and housi ng 
together.

d.   Tot al  har moni c di st or t i on ( THD)  i s t he r oot  mean squar e ( RMS)  of  al l  
t he har moni c component s di v i ded by t he t ot al  f undament al  cur r ent .
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1. 4   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Dat a,  dr awi ngs,  and 
r epor t s must  empl oy t he t er mi nol ogy,  c l assi f i cat i ons and met hods 
pr escr i bed by t he I ES HB- 10 as appl i cabl e,  f or  t he l i ght i ng syst em 
speci f i ed.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Lumi nai r e Dr awi ngs; G,  DO

SD- 03 Pr oduct  Dat a

Luminaires ; G,  DO

Li ght  Sour ces; G,  DO

Drivers ; G,  DO

LED Lumi nai r e War r ant y; G,  DO

Ener gy Ef f i c i ency

SD- 07 Cer t i f i cat es

Lumi nai r e Usef ul  Li f e Cer t i f i cat e; G,  DO

1. 5   QUALI TY CONTROL

1. 5. 1   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d " must "  had been subst i t ut ed 
f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n t hese 
publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  s i mi l ar  
meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p must  be i n accor dance wi t h t he mandat or y and 
advi sor y pr ovi s i ons of  NFPA 70,  unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 5. 2   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s must  have been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  t wo year s pr i or  t o bi d openi ng.   The 
t wo- year  per i od must  i ncl ude appl i cat i ons of  equi pment  and mat er i al s under  
s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  must  have been on 
sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  
cat al ogs,  or  br ochur es dur i ng t he t wo- year  per i od.   Wher e t wo or  mor e 
i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems must  be 
pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s of  t he 
i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess st at ed i n 
t hi s sect i on.
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1. 5. 2. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 5. 2. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han si x mont hs pr i or  t o dat e of  del i ver y t o 
s i t e must  not  be used,  unl ess speci f i ed ot her wi se.

1. 5. 2. 3   Ener gy Ef f i c i ency

Submi t  dat a i ndi cat i ng l umens per  wat t  ef f i cacy and col or  r ender i ng i ndex 
of  l i ght  sour ce.

1. 6   WARRANTY

Suppor t  al l  equi pment  i t ems by ser vi ce or gani zat i ons whi ch ar e r easonabl y 
conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  sat i sf act or y 
ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s dur i ng t he 
war r ant y per i od of  t he cont r act .

1. 6. 1   LED Lumi nai r e War r ant y

a.   Pr ovi de a wr i t t en 10 year  on- si t e r epl acement  war r ant y f or  mat er i al ,  
f i x t ur e f i ni sh,  and wor kmanshi p.   On- si t e r epl acement  i ncl udes 
t r anspor t at i on,  r emoval ,  and i nst al l at i on of  new pr oduct s.

( 1)  I ncl ude f i ni sh war r ant y t o i ncl ude f ai l ur e and subst ant i al  
det er i or at i on such as bl i st er i ng,  cr acki ng,  peel i ng,  chal k i ng,  or  
fading.

( 2)  Mat er i al  war r ant y must  i ncl ude:

( a)  Al l  dr i ver s.

( b)  Repl acement  when mor e t han 10 per cent  of  LED sour ces i n any 
l i ght bar  or  subassembl y( s)  ar e def ect i ve or  non- st ar t i ng.

b.   War r ant y per i od must  begi n on dat e of  benef i c i al  occupancy.   Pr ovi de 
t he Cont r act i ng Of f i cer  wi t h s i gned war r ant y cer t i f i cat es pr i or  t o 
f i nal  payment .

1. 6. 1. 1   Provide Lumi nai r e Usef ul  Li f e Cer t i f i cat e

Submi t  cer t i f i cat i on f r om t he manuf act ur er  i ndi cat i ng t he expect ed usef ul  
l i f e of  t he l umi nai r es pr ovi ded.   The usef ul  l i f e must  be di r ect l y 
cor r el at ed f r om t he I ES LM- 80 t est  dat a usi ng pr ocedur es out l i ned i n 
I ES TM- 21.   Ther mal  pr oper t i es of  t he speci f i c  l umi nai r e and l ocal  ambi ent  
oper at i ng t emper at ur e and condi t i ons must  be t aken i nt o consi der at i on.

PART 2   PRODUCTS

2. 1   PRODUCT COORDI NATI ON

Pr oduct s and mat er i al s not  consi der ed t o be l umi nai r es,  l umi nai r e 
cont r ol s,  or  associ at ed equi pment  ar e speci f i ed i n Sect i on 26 20 00 
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I NTERI OR DI STRI BUTI ON SYSTEM.   Lumi nai r es,  l umi nai r e cont r ol s,  and 
associ at ed equi pment  f or  ext er i or  appl i cat i ons ar e speci f i ed i n Sect i on 
26 56 00 EXTERI OR LI GHTI NG.

2. 2   LUMINAIRES

UL 1598, NEMA C82. 77,  and UL 8750.   Pr ovi de l umi nai r es as i ndi cat ed i n 
l umi nai r e schedul e and NL pl at es or  det ai l s on pr oj ect  pl ans.   Pr ovi de 
l umi nai r es compl et e wi t h l i ght  sour ces of  quant i t y,  t ype,  and wat t age 
i ndi cat ed.   Pr ovi de al l  l umi nai r es of  t he same t ype by t he same 
manuf act ur er .   Lumi nai r es must  be speci f i cal l y desi gned f or  use wi t h t he 
dr i ver ,  bal l ast  or  gener at or  and l i ght  sour ce pr ovi ded.

2. 2. 1   LED Lumi nai r es

Pr ovi de l umi nai r es compl et e wi t h power  suppl i es ( dr i ver s)  and l i ght  
sour ces.   Pr ovi de desi gn i nf or mat i on i ncl udi ng l umen out put  and desi gn 
l i f e i n l umi nai r e schedul e on pr oj ect  pl ans f or  LED l umi nai r es.   

LED l umi nai r es must  al so meet  t he f ol l owi ng mi ni mum r equi r ement s:

a.   Lumi nai r es must  have a mi ni mum 10 year  manuf act ur er ' s war r ant y.

b.   Lumi nai r es must  have a mi ni mum L70 l umen mai nt enance val ue of  50, 000 
hour s as cal cul at ed by I ES TM- 21,  wi t h dat a obt ai ned per  I ES LM- 80 
requirements.

c.   Lumi nai r e dr i ve cur r ent  val ue must  be i dent i cal  t o t hat  pr ovi ded by 
t est  dat a f or  l umi nai r e i n quest i on.

d.   Lumi nai r es must  be t est ed t o I ES LM- 79 and I ES LM- 80 st andar ds,  wi t h 
t he r esul t s pr ovi ded as r equi r ed i n t he Submi t t al s par agr aph of  t hi s 
specification.

e.   Lumi nai r es must  be l i s t ed wi t h t he Desi gnLi ght s Consor t i um ' Qual i f i ed 
Pr oduct s Li st '  when f al l i ng i nt o cat egor y of  " Gener al  Appl i cat i on"  
l umi nai r es,  i . e.  I nt er i or  Di r ect i onal ,  Di spl ay Case,  Tr of f er ,  Li near  
Ambi ent ,  or  Low/ Hi gh Bay.   Requi r ement s ar e shown i n t he Desi gnl i ght s 
Consor t i um " Techni cal  Requi r ement s Tabl e"  at  
https://data.energystar.gov/dataset/EPA-Recognized-Laboratories-For-Lighting-Products/jgwf-7qrr

f .   Pr ovi de Depar t ment  of  Ener gy ' Li ght i ng Fact s '  l abel  f or  each l umi nai r e.

2. 3   DRIVERS

2. 3. 1   LED Dr i ver s

NEMA SSL 1, UL 8750.    LED dr i ver s must  be el ect r oni c,  UL Cl ass 1,  
const ant - cur r ent  t ype and compl y wi t h t he f ol l owi ng r equi r ement s:

a.   Out put  power  ( wat t s) and l umi nous f l ux ( l umens)  as shown i n l umi nai r e 
schedul e f or  each l umi nai r e t ype t o meet  mi ni mum l umi nai r e ef f i cacy 
( LE)  val ue pr ovi ded.

b.   Power  Fact or  ( PF)  gr eat er  t han or  equal  t o 0. 9 over  t he f ul l  di mmi ng 
r ange when pr ovi ded.

c.   Cur r ent  dr aw Tot al  Har moni c Di st or t i on ( THD)  of  l ess t han 20 per cent .
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d.   Cl ass A sound r at i ng.

e.   Oper abl e at  i nput  vol t age of  120- 277 vol t s at  60 her t z.

f .   Mi ni mum 10 year  manuf act ur er ' s war r ant y.

g.   RoHS compl i ant .

h.   I nt egr al  t her mal  pr ot ect i on t hat  r educes or  el i mi nat es t he out put  
power  i f  case t emper at ur e exceeds a val ue det r i ment al  t o t he dr i ver .

i .   UL l i s t ed f or  dr y or  damp l ocat i ons t ypi cal  of  i nt er i or  i nst al l at i ons.

2. 4   LI GHT SOURCES

NEMA ANSLG C78. 377, NEMA SSL 3.   Pr ovi de t ype and wat t age as i ndi cat ed i n 
l umi nai r e schedul e on pr oj ect  pl ans.

2. 4. 1   LED Li ght  Sour ces

a.   Cor r el at ed Col or  Temper at ur e ( CCT)  of  4000 degr ees K.

b.   Mi ni mum Col or  Render i ng I ndex ( CRI )  R9 val ue of  80.

c.   Hi gh power ,  whi t e l i ght  out put  ut i l i z i ng phosphor  conver si on ( PC)  
process.

d.   RoHS compl i ant .

e.   Pr ovi de l i ght  sour ce col or  consi st ancy by ut i l i z i ng a bi nni ng 
t ol er ance wi t hi n a 4 st ep McAdam el l i pse.

2. 5   LI GHTI NG CONTROLS

2. 5. 1   Toggl e Swi t ches

Pr ovi de l i ne- vol t age t oggl e swi t ches as speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.

2. 6   EQUI PMENT I DENTI FI CATI ON

2. 6. 1   Manuf act ur er ' s Nampl at e

Each i t em of  equi pment  must  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
acceptable.

2. 6. 2   Labels

Pr ovi de l abel ed l umi nai r es i n accor dance wi t h UL 1598 r equi r ement s.   Al l  
l umi nai r es must  be cl ear l y mar ked f or  oper at i on of  speci f i c  l i ght  sour ces 
and bal l ast s,  gener at or s or  dr i ver s.

Al l  mar ki ngs r el at ed t o l i ght  sour ce t ype must  be cl ear  and l ocat ed t o be 
r eadi l y v i s i bl e t o ser vi ce per sonnel ,  but  unseen f r om nor mal  v i ewi ng 
angl es when l i ght  sour ces ar e i n pl ace.   Bal l ast s,  gener at or s or  dr i ver s 
must  have cl ear  mar ki ngs i ndi cat i ng mul t i - l evel  out put s and i ndi cat e 
pr oper  t er mi nal s f or  t he var i ous out put s.
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2. 7   FACTORY APPLI ED FI NI SH

Pr ovi de al l  l umi nai r es and l i ght i ng equi pment  wi t h f act or y- appl i ed 
pai nt i ng syst em t hat  as a mi ni mum,  meet s r equi r ement s of  NEMA 250 
cor r osi on- r esi st ance t est .

PART 3   EXECUTI ON

3. 1   INSTALLATION

El ect r i cal  i nst al l at i ons must  conf or m t o I EEE C2, NFPA 70,  and t o t he 
r equi r ement s speci f i ed her ei n.   I nst al l  l umi nai r es and l i ght i ng cont r ol s 
t o meet  t he r equi r ement s of  ASHRAE 90. 1 -  I P and ASHRAE 189. 1.   To 
encour age consi st ancy and uni f or mi t y,  i nst al l  l umi nai r es of  t he same 
manuf act ur e and model  number  when r esi di ng i n t he same f aci l i t y  or  
building.

3. 1. 1   Li ght  Sour ces

When l i ght  sour ces ar e not  pr ovi ded as an i nt egr al  par t  of  t he l umi nai r e,  
del i ver  l i ght  sour ces of  t he t ype,  wat t age,  l umen out put ,  col or  
t emper at ur e,  col or  r ender i ng i ndex,  and vol t age r at i ng i ndi cat ed t o t he 
pr oj ect  s i t e and i nst al l  j ust  pr i or  t o pr oj ect  compl et i on,  i f  not  al r eady 
i nst al l ed i n t he l umi nai r es f r om t he f act or y.

3. 1. 2   Luminaires

Set  l umi nai r es pl umb,  squar e,  and l evel  wi t h cei l i ng and wal l s,  i n 
al i gnment  wi t h adj acent  l umi nai r es and secur e i n accor dance wi t h 
manuf act ur er s '  di r ect i ons and appr oved dr awi ngs.   I nst al l at i on must  meet  
r equi r ement s of  NFPA 70.   Mount i ng hei ght s speci f i ed or  i ndi cat ed must  be 
t o t he bot t om of  t he l umi nai r e f or  cei l i ng- mount ed l umi nai r es and t o 
cent er  of  l umi nai r e f or  wal l - mount ed l umi nai r es.   Obt ai n appr oval  of  t he 
exact  mount i ng hei ght  on t he j ob bef or e commenci ng i nst al l at i on and,  wher e 
appl i cabl e,  af t er  coor di nat i ng wi t h t he t ype,  st y l e,  and pat t er n of  t he 
cei l i ng bei ng i nst al l ed.   

3. 1. 3   Power  Suppl i es

Typi cal l y,  pr ovi de power  suppl i es ( dr i ver s)  i nt egr al  t o l umi nai r e as 
const r uct ed by t he manuf act ur er .

3. 2   FI ELD APPLI ED PAI NTI NG

Pai nt  l i ght i ng equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  sur f aces 
or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a and per  
manuf act ur er ' s r ecommendat i ons.

        - -  End of  Sect i on - -
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SECTI ON 26 56 00

EXTERI OR LI GHTI NG

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO LTS- 5 ( 2009;  Er r at a 2009;  Amendment  1 2010;  
Amendment  2 2011)  St andar d Speci f i cat i ons 
f or  St r uct ur al  Suppor t s f or  Hi ghway Si gns,  
Lumi nai r es and Tr af f i c  Si gnal s

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

I LLUMI NATI NG ENGI NEERI NG SOCI ETY OF NORTH AMERI CA ( I ESNA)

I ESNA HB- 9 ( 2000;  Er r at a 2004;  Er r at a 2005;  Er r at a 
2006)  I ES Li ght i ng Handbook

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 100 ( 2000;  Ar chi ved)  The Aut hor i t at i ve 
Di ct i onar y of  I EEE St andar ds Ter ms

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C136. 13 ( 2004;  R 2009)  Amer i can Nat i onal  St andar d 
f or  Roadway Li ght i ng Equi pment ,  Met al  
Br acket s f or  Wood Pol es

ANSI  C136. 21 ( 2014)  Amer i can Nat i onal  St andar d f or  
Roadway and Ar ea Li ght i ng Equi pment  -  
Ver t i cal  Tenons Used wi t h Post - Top- Mount ed 
Luminaires

ANSI  C136. 3 ( 2014)  Amer i can Nat i onal  St andar d f or  
Roadway and Ar ea Li ght i ng Equi pment  
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Lumi nai r e At t achment s

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

U. S.  ENVI RONMENTAL PROTECTI ON AGENCY ( EPA)

Ener gy St ar ( 1992;  R 2006)  Ener gy St ar  Ener gy 
Ef f i c i ency Label i ng Syst em

UNDERWRI TERS LABORATORI ES ( UL)

UL 1598 ( 2008;  Repr i nt  Oct  2012)  Lumi nai r es

UL 773 ( 1995;  Repr i nt  Jul  2015)  St andar d f or  
Pl ug- I n,  Locki ng Type Phot ocont r ol s f or  
Use wi t h Ar ea Li ght i ng

UL 773A ( 2006;  Repr i nt  Nov 2013)  St andar d f or  
Noni ndust r i al  Phot oel ect r i c Swi t ches f or  
Li ght i ng Cont r ol

1. 2   DEFINITIONS

a.   Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs 
t er ms used i n t hese speci f i cat i ons,  and on t he dr awi ngs,  shal l  be as 
def i ned i n I EEE 100.

b.   Aver age l i f e i s t he t i me af t er  whi ch 50 per cent  wi l l  have f ai l ed and 
50 per cent  wi l l  have sur vi ved under  nor mal  condi t i ons.

c.   Gr oundl i ne sect i on i s t hat  por t i on bet ween one f oot  above and 2 f eet  
bel ow t he gr oundl i ne.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y or  as 
ot her wi se desi gnat ed.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment .   The f ol l owi ng shal l  be submi t t ed i n accor dance wi t h Sect i on 
01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Lumi nai r e Dr awi ngs; G,  DO

Poles ; G,  DO

SD- 03 Pr oduct  Dat a
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Luminaires ; G,  DO

Lamps; G,  DO

Phot ocel l  swi t ch; G,  DO

St eel  pol es; G,  DO

Brackets

Anchor age syst em; G,  DO

SD- 05 Desi gn Dat a

Desi gn Dat a f or  Lumi nai r es; G,  DO

SD- 08 Manuf act ur er ' s I nst r uct i ons

Poles

Submi t  i nst r uct i ons pr i or  t o i nst al l at i on.

Foundat i on Requi r ement s
Mount i ng Det ai l s

Submi t  i nst r uct i ons pr i or  t o i nst al l at i on.

1. 4   QUALI TY ASSURANCE

1. 4. 1   Dr awi ng Requi r ement s

1. 4. 1. 1   Luminaires

I ncl ude di mensi ons,  ef f ect i ve pr oj ect ed ar ea ( EPA) ,  accessor i es,  and 
i nst al l at i on and const r uct i on det ai l s.   Phot omet r i c dat a,  i ncl udi ng zonal  
l umen dat a,  aver age and mi ni mum r at i o,  ai mi ng di agr am,  and candl epower  
di st r i but i on dat a shal l  accompany shop dr awi ngs.

1. 4. 1. 2   Poles

I ncl ude di mensi ons,  wi nd l oad det er mi ned i n accor dance wi t h AASHTO LTS- 5, 
pol e def l ect i on,  pol e c l ass,  and ot her  appl i cabl e i nf or mat i on.   For  
concr et e pol es,  i ncl ude:   sect i on and det ai l s t o i ndi cat e quant i t i es and 
posi t i on of  pr est r essi ng st eel ,  spi r al  st eel ,  i nser t s,  and t hr ough hol es;  
i ni t i al  pr est r essi ng st eel  t ensi on;  and concr et e st r engt hs at  r el ease and 
at  28 days.

1. 4. 2   Desi gn Dat a f or  Lumi nai r es

I ncl ude di st r i buat i on dat a accor di ng t o I ESNA cl assi f i cat i on t ype as 
def i ned i n I ESNA HB- 9.

1. 4. 3   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
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i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 4. 4   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.   Pr oduct s shal l  have been i n 
sat i sf act or y commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d 
openi ng.   The 2- year  per i od shal l  i ncl ude appl i cat i ons of  equi pment  and 
mat er i al s under  s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  
shal l  have been on sal e on t he commer ci al  mar ket  t hr ough adver t i sement s,  
manuf act ur er s '  cat al ogs,  or  br ochur es dur i ng t he 2- year  per i od.   Wher e t wo 
or  mor e i t ems of  t he same cl ass of  equi pment  ar e r equi r ed,  t hese i t ems 
shal l  be pr oduct s of  a s i ngl e manuf act ur er ;  however ,  t he component  par t s 
of  t he i t em need not  be t he pr oduct s of  t he same manuf act ur er  unl ess 
st at ed i n t hi s sect i on.

1. 4. 4. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 4. 4. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   Al umi num or  St eel  Pol es

Do not  st or e pol es on gr ound.   Suppor t  pol es so t hey ar e at  l east  one f oot  
above gr ound l evel  and gr owi ng veget at i on.   Do not  r emove f act or y- appl i ed 
pol e wr appi ngs unt i l  j ust  bef or e i nst al l i ng pol e.

1. 6   SUSTAI NABLE DESI GN REQUI REMENTS

1. 6. 1   Ener gy Ef f i c i ency

Compl y wi t h Nat i onal  Ener gy Pol i cy Act  and Ener gy St ar  r equi r ement s f or  
l i ght i ng pr oduct s.   Submi t  dat a i ndi cat i ng l umens per  wat t  ef f i c i ency and 
col or  r endi t i on i ndex of  l i ght  sour ce.

1. 7   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

PART 2   PRODUCTS

2. 1   PRODUCT COORDI NATI ON

Pr oduct s and mat er i al s not  consi der ed t o be l i ght i ng equi pment  or  l i ght i ng 
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f i xt ur e accessor i es ar e speci f i ed i n Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.

2. 2   LUMINAIRES

UL 1598.   Pr ovi de LED l umi nai r es as i ndi cat ed.   Pr ovi de l umi nai r es 
compl et e wi t h l amps of  number ,  t ype,  and wat t age i ndi cat ed.   Det ai l s,  
shapes,  and di mensi ons ar e i ndi cat i ve of  t he gener al  t ype desi r ed,  but  ar e 
not  i nt ended t o r est r i ct  sel ect i on t o l umi nai r es of  a par t i cul ar  
manuf act ur er .   Lumi nai r es of  s i mi l ar  desi gns,  l i ght  di st r i but i on and 
br i ght ness char act er i st i cs,  and of  equal  f i ni sh and qual i t y wi l l  be 
accept abl e as appr oved.

2. 3   PHOTOCELL SWI TCH

UL 773 or  UL 773A,  her met i cal l y seal ed cadmi um- sul f i de or  s i l i con di ode 
t ype cel l  r at ed 120 vol t s ac,  60 Hz wi t h s i ngl e- t hr ow cont act s desi gned t o 
f ai l  t o t he ON posi t i on.   Swi t ch shal l  t ur n on at  or  bel ow 3 f oot candl es 
and of f  at  4 t o 10 f oot candl es.   A t i me del ay shal l  pr event  acci dent al  
swi t chi ng f r om t r ansi ent  l i ght  sour ces.   Pr ovi de swi t ch i nt egr al  t o t he 
l umi nai r e,  r at ed 1000 VA,  mi ni mum.

2. 4   POLES

Pr ovi de pol es desi gned f or  wi nd l oadi ng of  155 mi l es per  hour  det er mi ned 
i n accor dance wi t h AASHTO LTS- 5 whi l e suppor t i ng l umi nai r es and al l  ot her  
appur t enances i ndi cat ed.    The ef f ect i ve pr oj ect ed ar eas of  l umi nai r es and 
appur t enances used i n cal cul at i ons shal l  be speci f i c  f or  t he act ual  
pr oduct s pr ovi ded on each pol e.   Pol es shal l  have oval - shaped handhol e 
havi ng a mi ni mum cl ear  openi ng of  2. 5 by 5 i nches.   Handhol e cover  shal l  
be secur ed by st ai nl ess st eel  capt i ve scr ews.   Met al  pol es shal l  have an 
i nt er nal  gr oundi ng connect i on accessi bl e f r om t he handhol e near  t he bot t om 
of  each pol e.   Scr at ched,  st ai ned,  chi pped,  or  dent ed pol es shal l  not  be 
installed.

2. 4. 1   St eel  Pol es

AASHTO LTS- 5.   Pr ovi de st eel  pol es havi ng mi ni mum 11- gage st eel  wi t h 
mi ni mum yi el d/ st r engt h of  48, 000 psi  and hot - di pped gal vani zed i n 
accor dance wi t h ASTM A123/ A123M f act or y f i ni sh.   Pr ovi de a pol e gr oundi ng 
connect i on desi gned t o pr event  el ect r ol ysi s when used wi t h copper  gr ound 
wi r e.   Pol e shal l  be anchor  bol t  mount ed t ype.   Pol es shal l  have t aper ed 
t ubul ar  member s,  ei t her  r ound i n cr oss sect i on or  pol ygonal .   Pol e shaf t s 
shal l  be one pi ece.   Pol es shal l  be wel ded const r uct i on wi t h no bol t s,  
r i vet s,  or  ot her  means of  f ast eni ng except  as speci f i cal l y appr oved.   Pol e 
mar ki ngs shal l  be appr oxi mat el y 3 t o 4 f eet  above gr ade and shal l  i ncl ude 
manuf act ur er ,  year  of  manuf act ur e,  t op and bot t om di amet er s,  and l engt h.   
Base cover s f or  st eel  pol es shal l  be st r uct ur al  qual i t y hot - r ol l ed car bon 
st eel  pl at e havi ng a mi ni mum yi el d of  36, 000 psi .

2. 5   BRACKETS AND SUPPORTS

ANSI  C136. 3, ANSI  C136. 13,  and ANSI  C136. 21,  as appl i cabl e.  Pol e br acket s 
shal l  be not  l ess t han 1 1/ 4 i nch al umi num secur ed t o pol e.   Sl i p- f i t t er  
or  pi pe- t hr eaded br acket s may be used,  but  br acket s shal l  be coor di nat ed 
t o l umi nai r es pr ovi ded,  and br acket s f or  use wi t h one t ype of  l umi nai r e 
shal l  be i dent i cal .   Br acket s f or  pol e- mount ed st r eet  l i ght s shal l  
cor r ect l y posi t i on l umi nai r e no l ower  t han mount i ng hei ght  i ndi cat ed.   
Mount  br acket s not  l ess t han 24 f eet  above st r eet .   Speci al  mount i ngs or  
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br acket s shal l  be as i ndi cat ed and shal l  be of  met al  whi ch wi l l  not  
pr omot e gal vani c r eact i on wi t h l umi nai r e head.

2. 6   POLE FOUNDATI ONS

Anchor  bol t s shal l  be st eel  r od havi ng a mi ni mum yi el d st r engt h of  50, 000 
psi ;  t he t op 12 i nches of  t he r od shal l  be gal vani zed i n accor dance wi t h 
ASTM A153/ A153M.   Concr et e shal l  be as speci f i ed i n t he dr awi ngs.

2. 7   EQUI PMENT I DENTI FI CATI ON

2. 7. 1   Manuf act ur er ' s Namepl at e

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
acceptable.

2. 7. 2   Labels

Pr ovi de l abel ed l umi nai r es i n accor dance wi t h UL 1598 r equi r ement s.   
Lumi nai r es shal l  be c l ear l y mar ked f or  oper at i on of  speci f i c  l amps and 
bal l ast s accor di ng t o pr oper  l amp t ype.   Mar ki ngs r el at ed t o l amp t ype 
shal l  be c l ear  and l ocat ed t o be r eadi l y v i s i bl e t o ser vi ce per sonnel ,  but  
unseen f r om nor mal  v i ewi ng angl es when l amps ar e i n pl ace.   Bal l ast s shal l  
have cl ear  mar ki ngs i ndi cat i ng mul t i - l evel  out put s and i ndi cat e pr oper  
t er mi nal s f or  t he var i ous out put s.

2. 8   FACTORY APPLI ED FI NI SH

El ect r i cal  equi pment  shal l  have f act or y- appl i ed pai nt i ng syst ems whi ch 
shal l ,  as a mi ni mum,  meet  t he r equi r ement s of  NEMA 250 
cor r osi on- r esi st ance t est .

PART 3   EXECUTI ON

3. 1   INSTALLATION

El ect r i cal  i nst al l at i ons shal l  conf or m t o I EEE C2, NFPA 70,  and t o t he 
r equi r ement s speci f i ed her ei n.

3. 1. 1   Concr et e Pol es

I nst al l  accor di ng t o pol e manuf act ur er ' s i nst r uct i ons.

3. 1. 1. 1   Pol e Set t i ng

Dept h shal l  be as i ndi cat ed.   Pol es i n st r ai ght  r uns shal l  be i n a 
st r ai ght  l i ne.   Di g hol es l ar ge enough t o per mi t  t he pr oper  use of  t amper s 
t o t he f ul l  dept h of  t he hol e.   Pl ace backf i l l  i n t he hol e i n 6 i nch 
maxi mum l ayer s and t hor oughl y t amp.   Pl ace sur pl us ear t h ar ound t he pol e 
i n a coni cal  shape and pack t i ght l y t o dr ai n wat er  away.

3. 1. 2   Al umi num or  St eel  Pol es

Pr ovi de pol e f oundat i ons wi t h gal vani zed st eel  anchor  bol t s,  t hr eaded at  
t he t op end and bent  90 degr ees at  t he bot t om end.   Pr ovi de or nament al  
cover s t o mat ch pol e and gal vani zed nut s and washer s f or  anchor  bol t s.   
Concr et e f or  anchor  bases,  pol yvi nyl  chl or i de ( PVC)  condui t  el l s ,  and 
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gr ound r ods shal l  be as speci f i ed.   Thor oughl y compact  backf i l l  wi t h 
compact i ng ar r anged t o pr event  pr essur e bet ween conduct or ,  j acket ,  or  
sheat h and t he end of  condui t  el l .   Adj ust  pol es as necessar y t o pr ovi de a 
per manent  ver t i cal  posi t i on wi t h t he br acket  ar m i n pr oper  posi t i on f or  
l umi nai r e l ocat i on.

3. 1. 2. 1   Pol e Set t i ng

Pol e set t i ng shal l  be as i ndi cat ed on t he dr awi ngs.

3. 1. 3   Phot ocel l  Swi t ch Ai mi ng

Ai m swi t ch accor di ng t o manuf act ur er ' s r ecommendat i ons.

3. 1. 4   Grounding

Gr ound noncur r ent - car r y i ng par t s of  equi pment  i ncl udi ng met al  pol es,  
l umi nai r es,  mount i ng ar ms,  br acket s,  and met al l i c  encl osur es as 
speci f i ed.   Wher e copper  gr oundi ng conduct or  i s connect ed t o a met al  ot her  
t han copper ,  pr ovi de speci al l y t r eat ed or  l i ned connect or s sui t abl e f or  
t hi s pur pose.

3. 1. 5   Fi el d Appl i ed Pai nt i ng

Pai nt  el ect r i cal  equi pment  as r equi r ed t o mat ch f i ni sh of  adj acent  
sur f aces or  t o meet  t he i ndi cat ed or  speci f i ed saf et y cr i t er i a.   Pai nt i ng 
shal l  be per  manuf act ur er ' s r ecommendat i ons.

3. 2   FI ELD QUALI TY CONTROL

Upon compl et i on of  i nst al l at i on,  ver i f y t hat  equi pment  i s pr oper l y 
i nst al l ed,  connect ed,  and adj ust ed.   Conduct  an oper at i ng t est  t o show 
t hat  t he equi pment  oper at es i n accor dance wi t h t he r equi r ement s of  t hi s 
section.

        - -  End of  Sect i on - -
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SECTI ON 31 05 19

GEOTEXTILE

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D4354 ( 2012)  Sampl i ng of  Geosynt het i cs f or  
Testing

ASTM D4355 ( 2007)  Det er i or at i on of  Geot ext i l es f r om 
Exposur e t o Li ght ,  Moi st ur e and Heat  i n a 
Xenon- Ar c Type Appar at us

ASTM D4491 ( 1999a;  R 2009)  Wat er  Per meabi l i t y  of  
Geot ext i l es by Per mi t t i v i t y

ASTM D4533 ( 2011)  Tr apezoi d Tear i ng St r engt h of  
Geotextiles

ASTM D4632 ( 2008)  Gr ab Br eaki ng Load and El ongat i on 
of  Geot ext i l es

ASTM D4751 ( 2012)  Det er mi ni ng Appar ent  Openi ng Si ze 
of  a Geot ext i l e

ASTM D4759 ( 2011)  Det er mi ni ng t he Speci f i cat i on 
Conf or mance of  Geosynt het i cs

ASTM D4873 ( 2015)  I dent i f i cat i on,  St or age,  and 
Handl i ng of  Geosynt het i c Rol l s and Sampl es

ASTM D6241 ( 2014)  St andar d Test  Met hod f or  t he St at i c 
Punct ur e St r engt h of  Geot ext i l es and 
Geot ext i l e- Rel at ed Pr oduct s Usi ng a 50- mm 
Probe

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Thread ; G,  RO
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  A mi ni mum of  30 days pr i or  t o schedul ed use,  pr oposed t hr ead 
t ype f or  sewn seams al ong wi t h dat a sheet s showi ng t he physi cal  
pr oper t i es of  t he t hr ead.

Manuf act ur i ng Qual i t y Assur ance Sampl i ng and Test i ng; G,  RO

  A mi ni mum of  30 days pr i or  t o schedul ed use,  manuf act ur er ' s 
qual i t y assur ance manual .

SD- 04 Sampl es

Qual i t y Cont r ol  Sampl es and Test s; G,  RO

  Sampl es f or  qual i t y cont r ol  t est i ng;  assi gn 30 days i n t he 
schedul e,  pl us 30 days pr i or  t o schedul ed,  t o al l ow f or  t est i ng.

SD- 07 Cer t i f i cat es

Geotextile ; G,  RO

  A mi ni mum of  30 days pr i or  t o schedul ed use,  manuf act ur er ' s 
cer t i f i cat e of  compl i ance st at i ng t hat  t he geot ext i l e meet s t he 
r equi r ement s of  t hi s sect i on.   For  needl e punched geot ext i l es,  t he 
manuf act ur er  shal l  al so cer t i f y t hat  t he geot ext i l e has been 
cont i nuousl y i nspect ed usi ng per manent  on- l i ne f ul l - wi dt h met al  
det ect or s and does not  cont ai n any needl es whi ch coul d damage 
ot her  geosynt het i c l ayer s.   The cer t i f i cat e of  compl i ance shal l  be 
at t est ed t o by a per son havi ng l egal  aut hor i t y t o bi nd t he 
geot ext i l e manuf act ur er .

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver ,  st or e,  and handl e geot ext i l e i n accor dance wi t h ASTM D4873.

1. 3. 1   Delivery

Not i f y t he Cont r act i ng Of f i cer  a mi ni mum of  24 hour s pr i or  t o del i ver y and 
unl oadi ng of  geot ext i l e r ol l s packaged i n an opaque,  wat er pr oof ,  
pr ot ect i ve pl ast i c wr appi ng.   The pl ast i c wr appi ng shal l  not  be r emoved 
unt i l  depl oyment .   I f  qual i t y assur ance sampl es ar e col l ect ed,  i mmedi at el y 
r ewr ap r ol l s wi t h t he pl ast i c wr appi ng.   Geot ext i l e or  pl ast i c wr appi ng 
damaged dur i ng st or age or  handl i ng shal l  be r epai r ed or  r epl aced,  as 
di r ect ed.   Label  each r ol l  wi t h t he manuf act ur er ' s name,  geot ext i l e t ype,  
r ol l  number ,  r ol l  di mensi ons ( l engt h,  wi dt h,  gr oss wei ght ) ,  and dat e 
manufactured.

1. 3. 2   Storage

Pr ot ect  r ol l s  of  geot ext i l e f r om const r uct i on equi pment ,  UV r adi at i on,  
chemi cal s,  spar ks and f l ames,  t emper at ur es i n excess of  160 degr ees F,  or  
any ot her  envi r onment al  condi t i on t hat  may damage t he physi cal  pr oper t i es 
of  t he geot ext i l e.   To pr ot ect  geot ext i l e f r om becomi ng sat ur at ed,  ei t her  
el evat e r ol l s of f  t he gr ound or  pl ace t hem on a sacr i f i c i al  sheet  of  
pl ast i c i n an ar ea wher e wat er  wi l l  not  accumul at e.

1. 3. 3   Handling

Handl e and unl oad geot ext i l e r ol l s wi t h l oad car r y i ng st r aps,  a f or k l i f t  
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wi t h a st i nger  bar ,  or  an axi al  bar  assembl y.   Rol l s shal l  not  be dr agged 
al ong t he gr ound,  l i f t ed by one end,  or  dr opped t o t he gr ound.

PART 2   PRODUCTS

2. 1   RAW MATERI ALS

2. 1. 1   Geotextile

Pr ovi de geot ext i l e t hat  i s  a nonwoven needl e- punched 12 ounce/ squar e yar d 
per vi ous sheet  of  pol ymer i c mat er i al  consi st i ng of  l ong- chai n synt het i c 
pol ymer s,  and composed of  at  l east  95 per cent  by wei ght  pol yol ef i ns,  
pol yest er s,  or  pol yami des.   The use of  woven sl i t  f i l m geot ext i l es ( i . e.  
geot ext i l es made f r om yar ns of  a f l at ,  t ape- l i ke char act er )  wi l l  not  be 
al l owed.   Add st abi l i zer s and/ or  i nhi bi t or s t o t he base pol ymer ,  as 
needed,  t o make t he f i l ament s r esi st ant  t o det er i or at i on by ul t r avi ol et  
l i ght ,  oxi dat i on,  and heat  exposur e.   Regr i nd mat er i al ,  whi ch consi st s of  
edge t r i mmi ngs and ot her  scr aps t hat  have never  r eached t he consumer ,  may 
be used t o pr oduce t he geot ext i l e.   Post - consumer  r ecycl ed mat er i al  shal l  
not  be used.   Geot ext i l e shal l  be f or med i nt o a net wor k such t hat  t he 
f i l ament s or  yar ns r et ai n di mensi onal  st abi l i t y  r el at i ve t o each ot her ,  
i ncl udi ng t he edges.   Geot ext i l es shal l  meet  t he r equi r ement s speci f i ed i n 
t he f ol l owi ng t abl e.   Wher e appl i cabl e,  t he pr oper t y val ues r epr esent  
mi ni mum aver age r ol l  val ues ( MARV)  i n t he weakest  pr i nci pal  di r ect i on.   
Val ues f or  AOS r epr esent  r equi r ed aver age r ol l  val ues.

                 MI NI MUM PHYSI CAL REQUI REMENTS FOR GEOTEXTI LE
  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
    PROPERTY         UNI TS        ACCEPTABLE VALUES        TEST METHOD
  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   GRAB STRENGTH         LBS            300                ASTM D4632
  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   PUNCTURE              LBS            825                ASTM D6241
  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   TRAPEZOI D TEAR        LBS            115                ASTM D4533
  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   APPARENT OPENI NG
   SI ZE              U. S.  SI EVE         100                ASTM D4751
  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   PERMI TTI VI TY        SEC - 1           0. 8                ASTM D4491
  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
   ULTRAVI OLET
   DEGRADATI ON       PERCENT       50 AT 500 HRS           ASTM D4355
  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2. 1. 2   Thread  

Const r uct  sewn seams wi t h hi gh- st r engt h pol yest er ,  nyl on,  or  ot her  
appr oved t hr ead t ype.   Thr ead shal l  have ul t r avi ol et  l i ght  st abi l i t y  
equi val ent  t o t he geot ext i l e and t he col or  shal l  cont r ast  wi t h t he 
geotextile.

2. 2   MANUFACTURI NG QUALI TY ASSURANCE SAMPLI NG AND TESTI NG

The Manuf act ur er  i s r esponsi bl e f or  est abl i shi ng and mai nt ai ni ng a qual i t y 
assur ance pr ogr am t o assur e compl i ance wi t h t he r equi r ement s of  t he 
speci f i cat i on.   Document at i on descr i bi ng t he qual i t y assur ance pr ogr am 
shal l  be made avai l abl e upon r equest .   Per f or m manuf act ur i ng qual i t y 
assur ance sampl i ng and t est i ng i n accor dance wi t h t he manuf act ur er ' s 
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appr oved qual i t y assur ance manual .   As a mi ni mum,  geot ext i l es shal l  be 
r andoml y sampl ed f or  t est i ng i n accor dance wi t h ASTM D4354,  Pr ocedur e A.   
Accept ance of  geot ext i l e shal l  be i n accor dance wi t h ASTM D4759.   Test s 
not  meet i ng t he speci f i ed r equi r ement s wi l l  r esul t  i n t he r ej ect i on of  
appl i cabl e r ol l s.

PART 3   EXECUTI ON

3. 1   QUALI TY CONTROL SAMPLES AND TESTS

3. 1. 1   Qual i t y Cont r ol  Sampl es

Col l ect  qual i t y cont r ol  sampl es upon del i ver y t o t he s i t e f or  qual i t y 
cont r ol  t est i ng i n t he pr esence of  t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve at  a f r equency of  one per  50, 000 squar e f eet  wi t h a mi ni mum 
of  4 t est s f or  t he pr oj ect .   I dent i f y sampl es wi t h a wat er pr oof  mar ker  by 
manuf act ur er ' s name,  pr oduct  i dent i f i cat i on,  l ot  number ,  r ol l  number ,  and 
machi ne di r ect i on.   The dat e and a uni que sampl e number  shal l  al so be 
not ed on t he sampl e.   Di scar d t he out er  l ayer  of  t he geot ext i l e r ol l  pr i or  
t o sampl i ng a r ol l .   Sampl es shal l  t hen be col l ect ed by cut t i ng t he 
f ul l - wi dt h of  t he geot ext i l e sheet  a mi ni mum of  3 f eet  l ong i n t he machi ne 
di r ect i on.   Rol l s whi ch ar e sampl ed shal l  be i mmedi at el y r eseal ed i n t hei r  
pr ot ect i ve cover i ng.

3. 1. 2   Qual i t y Cont r ol  Test s

The Cont r act or  shal l  pr ovi de qual i t y cont r ol  sampl es t o an I ndependent  
Labor at or y.   Sampl es wi l l  be t est ed t o ver i f y t hat  geot ext i l e meet s t he 
r equi r ement s speci f i ed i n Tabl e 1.   Test  met hod ASTM D4355 shal l  not  be 
per f or med on t he col l ect ed sampl es.   Geot ext i l e pr oduct  accept ance shal l  
be based on ASTM D4759.   Test  r esul t s shal l  be suppl i ed t o t he Cont r act i ng 
Of f i cer .   Test s not  meet i ng t he speci f i ed r equi r ement s wi l l  r esul t  i n t he 
r ej ect i on of  appl i cabl e r ol l s.

3. 2   INSTALLATION

3. 2. 1   Subgr ade Pr epar at i on

The sur f ace under l y i ng t he geot ext i l e shal l  be smoot h and f r ee of  r ut s or  
pr ot r usi ons whi ch coul d damage t he geot ext i l e.   Subgr ade mat er i al s and 
compact i on r equi r ement s shal l  be i n accor dance wi t h Sect i on 35 41 00 
EMBANKMENT CONSTRUCTI ON.

3. 2. 2   Sur f ace Pr epar at i on

The r ecei v i ng s l ope shal l  be gr aded t o a smoot h pl ane sur f ace t o ensur e 
t hat  i nt i mat e cont act  i s  achi eved bet ween t he r ecei v i ng s l ope and t he 
geot ext i l e.   Al l  s l ope def or mi t i es,  r ut s,  r i l l s  and gul l i es r esul t i ng f r om 
t r af f i c ,  pr eci pi t at i on r unof f ,  gr oundwat er  seepage,  or  any ot her  cause 
shal l  be cor r ect ed pr i or  t o i nst al l at i on of  t he geot ext i l e.   No hol es,  
" pockmar ks" ,  s l ope boar d t eet h mar ks,  f oot pr i nt s,  or  ot her  voi ds gr eat er  
t han 0. 5 i nches i n dept h nor mal  t o t he r ecei v i ng f ace shal l  be per mi t t ed.   
No gr ooves or  depr essi ons gr eat er  t han 0. 5 i nches i n dept h nor mal  t o t he 
l ocal  s l ope f ace wi t h a di mensi on exceedi ng 12 i nches i n any di r ect i on 
shal l  be per mi t t ed.   Wher e such ar eas ar e evi dent ,  t hey shal l  be br ought  
t o gr ade by pl aci ng t he pr oper  embankment  f i l l  as per  t he dr awi ngs f or  
each l ocat i on.
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3. 2. 3   Placement

Not i f y t he Cont r act i ng Of f i cer  a mi ni mum of  24 hour s pr i or  t o i nst al l at i on 
of  geot ext i l e.   Geot ext i l e r ol l s whi ch ar e damaged or  cont ai n 
i mper f ect i ons shal l  be r epai r ed or  r epl aced as di r ect ed.   The geot ext i l e 
shal l  be l ai d f l at  and smoot h so t hat  i t  i s  i n di r ect  cont act  wi t h t he 
subgr ade.   The geot ext i l e shal l  al so be f r ee of  t ensi l e st r esses,  f ol ds,  
and wr i nkl es.   On sl opes st eeper  t han 10 hor i zont al  on 1 ver t i cal ,  l ay t he 
geot ext i l e wi t h t he machi ne di r ect i on of  t he f abr i c par al l el  t o t he s l ope 
di r ect i on.   I f  geot ext i l e i s pl aced under wat er ,  t he Cont r act or  can st ake 
t he edges of  t he geot ext i l e i n l i eu of  keyi ng i t  i n.   Anchor i ng t r enches 
f or  Geot ext i l e appl i cat i ons t hat  ar e t empor ar y or  wi l l  be submer ged i n 
wat er  upon f i nal  appl i cat i on can be backf i l l ed wi t h f l owabl e f i l l  usi ng 
t he Cont r act or s mi x desi gn or  2500 psi  Mud Mat  concr et e ( see Sect i on 
03 31 01 CAST- I N- PLACE STRUCTURAL CONCRETE FOR CI VI L WORKS)  i n l i eu of  
compact ed Embankment  Fi l l ;  t hi s must  be submi t t ed i n t he Const r uct i on 
Met hods submi t t al  ( see Sect i on 35 31 19 STONE PROTECTI ON FOR STRUCTURES) .

3. 3   OVERLAP SEAMS

Cont i nuousl y over l ap geot ext i l e panel s a mi ni mum of  24 i nches at  al l  
t r ansver se j oi nt s and 36 i nches at  al l  l ongi t udi nal  j oi nt s.   Al l  
geot ext i l e pl aced i n t he wet  shal l  have a mi ni mum over l ap of  36 i nches.   
Wher e seams must  be or i ent ed hor i zont al l y acr oss t he sl ope,  l ap t he upper  
panel  over  t he l ower  panel .   Di r ect i on of  adj acent  sect i on over l ap shal l  
be i n same di r ect i on of  channel  f l ow ( i . e. ,  over l appi ng sect i on shal l  be 
l ocat ed upst r eam f r om under l y i ng sect i on) . I f  appr oved,  sewn seams may be 
used i nst ead of  over l apped seams.

3. 4   PROTECTION

Pr ot ect  t he geot ext i l e dur i ng i nst al l at i on f r om cl oggi ng,  t ear s,  and ot her  
damage.   Damaged geot ext i l e shal l  be r epai r ed or  r epl aced as di r ect ed.   
Use adequat e bal l ast  ( e. g.  beddi ng st one)  t o pr event  upl i f t  by wi nd.   The 
geot ext i l e shal l  not  be l ef t  uncover ed f or  mor e t han 14 days af t er  
i nst al l at i on or  as speci f i ed by t he manuf act ur er ,  whi chever  i s mor e 
restrictive.

3. 5   REPAIRS

Repai r  t or n or  damaged geot ext i l e.   Cl ogged ar eas of  geot ext i l e shal l  be 
r emoved.   Per f or m r epai r s by pl aci ng a pat ch of  t he same t ype of  
geot ext i l e over  t he damaged ar ea.   The pat ch shal l  ext end a mi ni mum of  24 
inches  beyond t he edge of  t he damaged ar ea.   Pat ches shal l  be cont i nuousl y 
f ast ened usi ng appr oved met hods.   The machi ne di r ect i on of  t he pat ch shal l  
be al i gned wi t h t he machi ne di r ect i on of  t he geot ext i l e bei ng r epai r ed.   
Remove and r epl ace geot ext i l e r ol l s whi ch cannot  be r epai r ed.   Repai r s 
shal l  be per f or med at  no addi t i onal  cost  t o t he Gover nment

3. 6   PENETRATIONS

Const r uct  engi neer ed penet r at i ons of  t he geot ext i l e by met hods r ecommended 
by t he geot ext i l e manuf act ur er .

3. 7   COVERING

Do not  cover  geot ext i l e pr i or  t o i nspect i on and appr oval  by t he 
Cont r act i ng Of f i cer .   Pl ace beddi ng st one i n a manner  t hat  pr event s 
mat er i al  f r om ent er i ng t he geot ext i l e over l ap zone,  pr event s t ensi l e 
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st r ess f r om bei ng mobi l i zed i n t he geot ext i l e,  and pr event s wr i nkl es f r om 
f ol di ng over  ont o t hemsel ves.   On si de sl opes,  beddi ng st one shal l  be 
pl aced f r om t he bot t om of  t he s l ope upwar d.   The beddi ng st one mat er i al  
shal l  not  be dr opped ont o t he geot ext i l e f r om a hei ght  gr eat er  t han 1 f oot .   
No equi pment  shal l  be oper at ed di r ect l y on t op of  t he geot ext i l e.   Use 
equi pment  wi t h gr ound pr essur es l ess t han 7 psi  t o pl ace t he f i r st  l i f t  
over  t he geot ext i l e.   The t hi ckness of  t he beddi ng st one i s shown on t he 
dr awi ngs,  and shal l  be pl aced over  t he geot ext i l e and pr i or  t o pl acement  
of  r i pr ap st one.   Equi pment  pl aci ng beddi ng st one or  r i pr ap shal l  not  st op 
abr upt l y,  make shar p t ur ns,  spi n t hei r  wheel s,  or  t r avel  at  speeds 
exceeding  5 mph.

        - -  End of  Sect i on - -
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SECTI ON 31 32 11

SOI L SURFACE EROSI ON CONTROL

PART 1   GENERAL

1. 1   SUMMARY

The wor k f or  t hi s sect i on shal l  consi st  of  f ur ni shi ng al l  mat er i al s,  
equi pment ,  and l abor  necessar y f or  t he i nst al l at i on of  anchor ed er osi on 
cont r ol .   Anchor ed er osi on cont r ol  ( annot at ed as TRM or  HPTRM on t he 
pl ans)  wi l l  be i nst al l ed f or  t he pur pose of  er osi on cont r ol  or  r ai nwat er  
r unof f  and wave over wash dur i ng hi gh l ake st ages.   

Rel at ed Sect i ons:

SECTION 01 33 00 SUBMI TTAL PROCEDURES

SECTION 35 41 00 EMBANKMENT CONSTUCTI ON

SECTION 32 92 23 SODDI NG

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s Speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D4354 ( 2012)  Sampl i ng of  Geosynt het i cs f or  
Testing

ASTM D4355 ( 2007)  Det er i or at i on of  Geot ext i l es f r om 
Exposur e t o Li ght ,  Moi st ur e and Heat  i n a 
Xenon- Ar c Type Appar at us

ASTM D4759 ( 2011)  Det er mi ni ng t he Speci f i cat i on 
Conf or mance of  Geosynt het i cs

ASTM D4873 ( 2015)  I dent i f i cat i on,  St or age,  and 
Handl i ng of  Geosynt het i c Rol l s and Sampl es

ASTM D5035 ( 2006;  R 2008e1)  Br eaki ng For ce and 
El ongat i on of  Text i l e Fabr i cs ( St r i p 
Method)

ASTM D5199 ( 2012)  Measur i ng Nomi nal  Thi ckness of  
Geosynthetics

ASTM D6460 ( 2007)  Det er mi nat i on of  Rol l ed Er osi on 
Cont r ol  Pr oduct  ( RECP)  Per f or mance i n 
Pr ot ect i ng Ear t h Channel s f r om 
St or mwat er - I nduced Er osi on
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ASTM D 6566 St andar d Test  Met hod f or  Measur i ng Mass 
per  Uni t  Ar ea of  Tur f  Rei nf or cement  Mat s

ASTM D6525 St andar d Test  Met hod f or  Measur i ng Nomi nal  
Thi ckness of  Per manent  Er osi on Cont r ol  
Products

ASTM D6818 Test  Met hod f or  Ul t i mat e Tensi l e 
Pr oper t i es of  Tur f  Rei nf or cement  Mat s

ASTM G53 ( 1988)  St andar d Pr act i ce f or  Oper at i ng 
Li ght -  and Wat er - Exposur e Appar at us 
( Fl uor escent  UV- Condensat i on Type)  f or  
Exposur e of  Nonmet al l i c  Mat er i al s

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h SECTI ON 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

I nst al l at i on Pl an; G,  DO

Submi t  shop dr awi ngs t o show i nst al l at i on det ai l s f or  t he anchor ed 
t ur f  r ei nf or cement  mat  i ncl udi ng seam over l ap,  pi nni ng/ anchor i ng 
spaci ng,  anchor  t r ench det ai l s and ot her  per t i nent  det ai l s.  Wher e 
dr awi ngs i ncl ude t he f ol l owi ng l abel  " TRM or  HPTRM"  t hat  i s 
under st ood t o mean t he anchor ed t ur f  r ei nf or cement  mat  speci f i ed 
her ei n.   Al so i ncl ude i n t hi s pl an speci f i c  met hods and det ai l s 
f or  r epai r i ng damaged TRM.

SD- 03 Pr oduct  Dat a

Tur f  Rei nf or cement  Mat ; G,  DO

Manuf act ur er ' s l i t er at ur e i ncl udi ng physi cal  char act er i st i cs,  
appl i cat i on,  and i nst al l at i on i nst r uct i ons.

Per cussi on Dr i ven Ear t h Anchor s ( PDEA) ; G,  DO

Manuf act ur er ' s l i t er at ur e i ncl udi ng physi cal  char act er i st i cs,  
appl i cat i ons,  and i nst al l at i on i nst r uct i ons.  

Pins ; G,  DO

Manuf act ur er ' s l i t er at ur e i ncl udi ng physi cal  char act er i st i cs,  
appl i cat i ons,  and i nst al l at i on i nst r uct i ons.

Equipment ; G,  DO

A l i st i ng of  equi pment  t o be used f or  t he appl i cat i on of  er osi on 
cont r ol  mat er i al s.

SD- 04 Sampl es 
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Materials ; G,  DO

Tur f  Rei nf or cement  Mat ;  One sampl e gr i d.

Per cussi on Dr i ven Ear t h Anchor s ( PDEA) ; G,  DO;  One anchor  assembl y

Pins ; G,  DO;  One Pi n Assembl y

SD- 06 Test  Repor t s

Qual i t y Cont r ol  Test i ng; G,  RO

Per cussi on Dr i ven Ear t h Anchor s ( PDEA)  shal l  be t est ed f or  pul l out  
r esi st ance t o a mi ni mum of  t he l oad r equi r ed i n par agr aph 2. 3 of  
t hi s speci f i cat i on.  Dai l y Test  Repor t s shal l  be submi t t ed t o t he 
Cont r act i ng Of f i cer .

SD- 07 Cer t i f i cat es

Tur f  Rei nf or cement  Mat ;(TRM) G,  DO

a.  The Cont r act or  shal l  pr ovi de a cer t i f i cat e f r om a Geosynt het i c 
Accr edi t at i on I nst i t ut e Labor at or y Accr edi t at i on Pr ogr am ( GAI - LAP)  
l ab st at i ng t he name of  t he TRM manuf act ur er ,  pr oduct  name,  st y l e,  
chemi cal  composi t i ons of  f i l ament s or  yar ns,  and ot her  per t i nent  
i nf or mat i on t o f ul l y  descr i be t he geosynt het i c.

b.  The manuf act ur er ' s cer t i f i cat e shal l  st at e t hat  t he f ur ni shed 
TRM meet s t he MARV r equi r ement s of  t hi s speci f i cat i on as eval uat ed 
under  t he manuf act ur er ' s qual i t y cont r ol  ( MQC)  pr ogr am i n 
accor dance wi t h I SO 9001 St andar ds and/ or  accor di ng t o ASTM D4354. 
Qual i t y cont r ol  dat a shal l  be obt ai ned t hr u t he MQC pr ogr am f or  
each l og.  The cer t i f i cat e shal l  be at t est ed t o by a per son havi ng 
l egal  aut hor i t y t o bi nd t he manuf act ur er .

c.  Labor at or y Per f or mance Cer t i f i cat i on.  The Cont r act or  shal l  
submi t  a l abor at or y per f or mance cer t i f i cat i on t hat  cer t i f i es t he 
pr oduct  wi l l  f unct i on wi t h t he mat er i al s and  condi t i ons of  t he 
s i t e up a mi ni mum of  t he r equi r ed speci f i cat i ons.   The t est  shal l  
be per f or med i n accor dance wi t h ASTM D6460 and/ or  a l ar ge scal e 
f l ume t est  at  t he f aci l i t i es l i s t ed bel ow TABLE 1.  The t est  shal l  
be i ncr ement al ,  cer t i f i ed up t o a mi ni mum of  t he val ues speci f i ed 
i n TABLE 1.  Di spl aced soi l  shal l  be col l ect ed and measur ed t o 
det er mi ne an aver age soi l  l oss per  uni t  ar ea.  Test  shal l  be 
t er mi nat ed af t er  an aver age soi l  l oss of  1/ 2 i nch of  dept h of  
er osi on over  t he t est  ar ea.

1. 4   SYSTEM DESCRI PTI ON

The wor k consi st s of  f ur ni shi ng and i nst al l i ng a soi l  sur f ace er osi on 
cont r ol  syst em,  as shown on t he pl ans.   Thi s wor k i ncl udes al l  necessar y 
mat er i al s,  l abor ,  super vi s i on and equipment  f or  i nst al l at i on of  a compl et e 
er osi on cont r ol  syst em.

1. 5   RESPONSIBILITIES

STORAGE:   Pr i or  t o use,  t he Cont r act or  shal l  st or e t he mat er i al s i n a 
c l ean,  dr y pl ace,  out  of  di r ect  sunl i ght ,  not  subj ect  t o ext r emes of  
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ei t her  hot  or  col d and wi t h t he manuf act ur er ' s pr ot ect i ve cover  i n pl ace.   
Recei v i ng,  st or age,  and handl i ng at  t he j ob s i t e shal l  be i n accor dance 
wi t h t he r equi r ement s i n ASTM D4873.

1. 6   CERTI FI CATI ONS AND TESTI NGS

The Cont r act or  shal l  pr ovi de a cer t i f i cat e st at i ng t he name of  t he 
anchor ed t ur f  r ei nf or cement  mat  ( TRM)  manuf act ur er ,  t he Tr ademar k pr oduct  
name,  chemi cal  composi t i ons of  f i l ament s or  yar ns and ot her  per t i nent  
i nf or mat i on t o f ul l y  descr i be t he TRM and t he anchor i ng devi ces.   The 
Manuf act ur er ' s cer t i f i cat e shal l  st at e t hat  t he f ur ni shed pr oduct  meet s 
t he r equi r ement s of  t he Speci f i cat i on as eval uat ed under  t he 
Manuf act ur er ' s qual i t y cont r ol  pr ogr am.   The cer t i f i cat e shal l  be at t est ed 
t o by a per son havi ng l egal  aut hor i t y t o bi nd t he Manuf act ur er .   The 
Cont r act or  shal l  est abl i sh and mai nt ai n a qual i t y cont r ol  pr ogr am t o 
assur e compl i ance wi t h t he r equi r ement s of  t he Speci f i cat i on.   
Document at i on descr i bi ng t he qual i t y cont r ol  pr ogr am shal l  be pr ovi ded t o 
t he Cont r act i ng Of f i cer .

1. 7   WARRANTY

The Cont r act or  shal l  war r ant  t he wor k agai nst  def ect s f or  t wo year s f r om 
t he dat e of  i nst al l at i on.

1. 8   QUALI TY ASSURANCE

1. 8. 1   I nst al l er ' s Qual i f i cat i on

The i nst al l er  shal l  be cer t i f i ed by t he manuf act ur er  f or  t r ai ni ng and 
exper i ence i nst al l i ng t he mat er i al .

1. 8. 2   Subst i t ut i ons

Subst i t ut i ons wi l l  not  be al l owed wi t hout  wr i t t en r equest  and appr oval  
f r om t he Cont r act i ng Of f i cer .

1. 9   DELI VERY,  STORAGE,  AND HANDLI NG

Store materials  i n desi gnat ed ar eas and as r ecommended by t he manuf act ur er  
pr ot ect ed f r om t he el ement s,  di r ect  exposur e,  and damage.   Do not  dr op 
cont ai ner s f r om t r ucks.   Mat er i al  shal l  be f r ee of  def ect s t hat  woul d voi d 
r equi r ed per f or mance or  war r ant y.

PART 2   PRODUCTS

2. 1   GENERAL

Al l  component s of  t he TRM shal l  be f ur ni shed by a s i ngl e manuf act ur er  as a 
compl et e syst em.  Wher e dr awi ngs i ncl ude t he f ol l owi ng l abel  " TRM or  HPTRM"  
t hat  i s under st ood t o mean t he anchor ed t ur f  r ei nf or cement  mat  speci f i ed 
herein.

2. 2   TURF REI NFORCEMENT MAT

Tur f  Rei nf or cement  Mat  ( TRM)  i s a hi gh per f or mance,  l ong t er m r ol l ed 
er osi on cont r ol  pr oduct ,  composed of  UV- st abi l i zed,  non- degr adabl e,  
synt het i c f i ber s,  net t i ngs and/ or  f i l ament s pr ocessed i nt o 
t hr ee- di mensi onal  r ei nf or cement  mat r i ces desi gned f or  per manent  and 
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cr i t i cal  hydr aul i c appl i cat i ons wher e desi gn di schar ges exer t  vel oci t i es 
and shear  st r esses t hat  exceed t he l i mi t s of  mat ur e nat ur al  veget at i on.  
TRMs pr ovi de suf f i c i ent  t hi ckness,  st r engt h and voi d t o per mi t  soi l  
f i l l i ng and/ or  r et ent i on,  and t he devel opment  of  veget at i on wi t hi n t he 
matrix.

The TRM shal l  be manuf act ur ed f or  t he pur pose of  st eepened sl ope,  
embankment  pr ot ect i on and t ur f  r ei nf or cement .  The TRM shal l  be made of  
synt het i c mat er i al  and cont ai n no bi odegr adabl es or  phot o degr adabl e 
component s or  mat er i al s.  The TRM shal l  be a t hr ee di mensi onal  mat r i x t hat  
i s  ei t her  t her mal l y f used at  t he cr oss over  poi nt s,  or  woven i nt o a l of t y 
mat r i x t o pr ovi de a st r uct ur e t hat  wi l l  mai nt ai n i t s t hr ee di mensi onal  
st abi l i t y .   Lami nat ed or  st i t ched l ayer s ar e accept abl e,  pr ovi ded t he 
st i t chi ng or  l ami nat i on i s not  necessar y t o mai nt ai n t he t hr ee di mensi onal  
st abi l i t y .   The TRM shal l  have a suf f i c i ent  Ar ea Hol di ng Capaci t y and 
suf f i c i ent  open space avai l abl e f or  soi l  and r oot  i nt er act i on.  The TRM 
shal l  not  l ose i t s st r uct ur al  i nt egr i t y,  and shal l  not  unr avel  or  separ at e 
when i t  i s  cut  i n t he f i el d.  When i nst al l ed,  t he TRM shal l  be abl e t o 
wi t hst and t he movement  of  i ndust r i al  mowi ng equi pment  wi t hout  any damage 
t o t he mat  ( i . e.  shovi ng,  t ear i ng,  et c. ) .

The TRM shal l  meet  t he f ol l owi ng Mi ni mum Aver age Rol l  Val ues:

Property Mi ni mum Val ue
(yd2)

Test  Met hod

Mass Per  Uni t  Ar ea 12. 0 oz.
mi n. / squar e yar d

ASTM D
6566

Thickness 0. 40 i n ASTM D6525
OR
ASTM D5199

Tensi l e St r engt h 2, 800 l bs/ f t ASTM D6818
OR 
ASTM D5035

UV St abi l i t y 80 per cent ASTM D4355
OR
ASTM G53

Fl ow- I nduced Vel oci t y 
   30 mi nut es
vegetated
   50 hour s veget at ed

19. 0 f t / sec
14. 0 f t / sec

Lar ge Scal e 
Fl ume Test i ng
and/ or  ASTM D6460

Fl ow- I nduced Shear
   30 mi nut es
vegetated
   50 hour s veget at ed

8. 0 l bs/ squar e f oot
6. 0 l bs/ squar e f oot

Lar ge Scal e 
Fl ume Test i ng
and/or ASTM D6460

Manuf act ur i ng Qual i t y Cont r ol :  Test i ng shal l  be per f or med at  a l abor at or y 
accr edi t ed by t he Geosynt het i c I nst i t ut e Labor at or y Accr edi t at i on Pr ogr am 
( GAI - LAP)  f or  t est  r equi r ed f or  t he geosynt het i c,  i n accor dance wi t h 
ASTM D4354 and ASTM D4759 and/ or  I SO 9001 St andar ds.
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2. 3   PERCUSSI ON DRI VEN EARTH ANCHORS ( PDEA)

Al l  component s of  t he PDEA shal l  have a mi ni mum 50 year  ser vi ce l i f e.  An 
" anchor "  i ncl udes t he anchor  head,  t ensi oned t endon,  bear i ng pl at e,  and 
mi scel l aneous har dwar e.  Al l  PDEA assembl i es shal l  be submi t t ed by t he 
manuf act ur er  t o t he Cont r act i ng Of f i cer  f or  f i nal  appr oval  t o ensur e t hey 
meet  or  compl y wi t h t he speci f i ed r equi r ement s.  Gal vani zed st eel  shal l  not  
be used.  

The PDEAs shal l  be sel ect ed wi t h a mi ni mum al l owabl e wor ki ng l oad pul l out  
r esi st ance f or  t he pr oj ect  s i t e soi l  condi t i ons of  at  l east  150 pounds.  
The anchor  assembl y shal l  have a mi ni mum ul t i mat e st r engt h of  1, 100 
pounds. 

The anchor s shal l  be i nst al l ed nor mal  t o t he f i ni shed gr ound sur f ace.  An 
al l owabl e t ol er ance of  ±5 degr ees f r om nor mal  wi l l  be accept ed.  Anchor s 
shal l  be l oad t est ed t o t he speci f i ed pul l out  capaci t y as pr escr i bed i n 
Sect i on 3. 4 Qual i t y Cont r ol  Test i ng of  t hi s speci f i cat i on.  The anchor s 
shal l  be i nst al l ed t o t he mi ni mum dept h r equi r ed t o achi eve t he speci f i ed 
pul l out  r esi st ance.  

The wedge gr i p t ype Ear t h Per cussi on Anchor  shal l  have t he f ol l owi ng 
properties:

Component Material Dimension

Anchor  Head Al umi num A383 wi dt h:  1. 0 i nches
l engt h:  3. 4 i nches
bear i ng ar ea:  2. 5 squar e 
inches

Cable 316 St ai nl ess St eel 1/ 8 i nch ( 7x7)

Pl ast i c Di sk HDPE wi t h UV- i nhi bi t or
PVC wi t h UV- i nhi bi t or

4 i nch di amet er

Wedge Gr i p Al umi num body and f l ange As r equi r ed t o achi eve 
ul t i mat e capaci t y

The anchor  and cabl e assembl y shal l  have a mi ni mum ul t i mat e st r engt h of  
1, 100 pounds.

The al l owabl e pul l  out  r esi st ance f or  t he i nst al l ed anchor  and cabl e 
assembl y shal l  be 150 pounds.

2. 4   PINS

The use and f r equency of  TRM pi ns shal l  be per  manuf act ur er ' s 
recommendations.

PART 3   EXECUTI ON

3. 1   GENERAL

The Cont r act or  shal l  submi t  an I nst al l at i on Pl an f or  t he TRM f or  appr oval  
pr i or  t o st ar t i ng t he Wor k.
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3. 2   SURFACE PREPARATI ON

The Cont r act or  shal l  gr ade sur f ace on whi ch t he TRM i s t o be pl aced t o t he 
neat  l i nes and gr ades as shown on t he dr awi ngs.   The sur f ace shal l  be 
smoot h and f r ee of  l oose r ocks,  c l ods,  hol es,  depr essi ons,  pr oj ect i ons,  
and muddy condi t i ons.

3. 3   TURF REI NFORCEMENT MATS

Pr i or  t o pl acement  of  t he TRM,  t he Cont r act or  shal l  not i f y t he Gover nment ,  
who wi l l  t hen i nspect  t he soi l  sur f aces f or  conf or mance.   The Cont r act or  
shal l  pl ace t he TRM on t he appr oved pr epar ed sur f ace at  t he l ocat i ons and 
i n accor dance wi t h t he det ai l s shown on t he dr awi ngs.   I nst al l  t he TRM as 
i ndi cat ed and i n accor dance wi t h manuf act ur er ' s r ecommendat i ons.

3. 4   PERCUSSI ON DRI VEN EARTH ANCHORS ( PDEA)

I nst al l  PDEAs per  t he I nst al l at i on Pl an and manuf act ur er ' s 
r ecommendat i ons.   The i nst al l ed anchor  shal l  achi eve no l ess t han 150 l bs.  
hol di ng capaci t y i n t he exi st i ng pr epar ed si t e soi l  condi t i ons.    Load 
t est i ng shal l  be per f or med dur i ng const r uct i on t o conf i r m t hat  t he anchor  
achi eves t he mi ni mum 150 l bs.  hol di ng capaci t y.    I n t he event  t he 
necessar y l oad r equi r ement s ar e not  met ,  a gr eat er  l engt h t endon or  l ar ger  
anchor  may be r equi r ed.   The anchor  manuf act ur er  shoul d be consul t ed.

3. 5   SOI L FI LLI NG OF THE TURF REI NFORCEMENT MATS

Once t he anchor ed TRM has been i nst al l ed and has been i nspect ed,  a t hi n 
soi l  cover  ( maxi mum dept h 1. 0 i nch)  of  t opsoi l  shal l  be pl aced over  t he
TRM.  The t opsoi l  shal l  be l i ght l y r aked ( usi ng t he backsi de of  a r ake)  or  
br ushed i nt o t he mat  t o compl et el y f i l l  and cover  t he mat .  Hand i mpl ement s
( shovel s,  r akes,  and br ooms)  shal l  be used f or  t hi s par t  of  t he wor k.

3. 6   VEGETATI VE COVER FOR TURF REI NFORCEMENT MATS

As i ndi cat ed on t he dr awi ngs,  veget at i on shal l  be pl aced di r ect l y on t he 
t opsoi l  f i l l ed/ cover ed TRM and secur ed wi t h appr opr i at e sod st apl es or  
pi ns,  as war r ant ed.  Veget at i on shal l  be pl aced on t he i nst al l ed anchor ed 
TRM wi t hi n 7 days.  No TRM shal l  be exposed f or  mor e t han 7 days.   Vehi c l es 
shal l  not  be per mi t t ed di r ect l y on t he TRM pr i or  t o f ul l  veget at i on.  No 
TRMs shal l  be pl aced unt i l  t he 4 i nches of  t opsoi l  i s  pl aced i n accor dance 
wi t h Sect i on 32 92 23 SODDI NG.

3. 7   CLEAN-UP

Di spose of  excess mat er i al ,  debr i s,  and wast e mat er i al s of f s i t e at  an 
appr oved l andf i l l  or  r ecycl i ng cent er .  Cl ear  adj acent  paved ar eas.   
I mmedi at el y upon compl et i on of  t he i nst al l at i on i n an ar ea,  pr ot ect  t he 
ar ea agai nst  t r af f i c  or  ot her  use by er ect i ng bar r i cades and pr ovi di ng 
si gnage as r equi r ed,  or  as di r ect ed.

3. 8   MAI NTENANCE RECORD

Fur ni sh a r ecor d descr i bi ng t he mai nt enance wor k per f or med,  r ecor d of  
measur ement s and f i ndi ngs f or  pr oduct  f ai l ur e,  r ecommendat i ons f or  r epai r ,  
and pr oduct s r epl aced.
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3. 8. 1   Maintenance

Mai nt enance shal l  i ncl ude er adi cat i ng weeds;  pr ot ect i ng s l opes f r om 
sur f ace er osi on;  mai nt ai ni ng t he per f or mance of  t he er osi on cont r ol  
mat er i al s;  and pr ot ect i ng i nst al l ed ar eas f r om t r af f i c .

3. 9   WEATHER CONDI TI ONS

Per f or m er osi on cont r ol  oper at i ons under  f avor abl e weat her  condi t i ons;  
when excessi ve moi st ur e,  f r ozen gr ound or  ot her  unsat i sf act or y condi t i ons 
pr evai l ,  t he wor k shal l  be st opped as di r ect ed.   When speci al  condi t i ons 
war r ant  a var i ance t o ear t hwor k oper at i ons,  submi t  a r evi sed const r uct i on 
schedul e f or  appr oval .   Do not  appl y er osi on cont r ol  mat er i al s i n adver se 
weat her  condi t i ons whi ch coul d af f ect  t hei r  per f or mance.

3. 9. 1   Fi ni shed Gr ade

Ver i f y t hat  f i ni shed gr ades ar e as i ndi cat ed on t he dr awi ngs;  compl et e 
f i ni sh gr adi ng and compact i on i n accor dance wi t h Sect i on 35 41 00 
EMBANKMENT CONSTRUCTI ON,  pr i or  t o t he commencement  of  t he wor k.

3. 10   QUALI TY CONTROL TESTI NG

A mi ni mum of  20 per cent  of  i nst al l ed PDEAs shal l  be t est ed t o conf i r m t he 
anchor s have t he mi ni mum r equi r ed pul l  out  capaci t y.  The t est s shoul d be 
evenl y di st r i but ed on t he TRM pl aced ar ea wi t h at  l east  one t est  bei ng 
per f or med at  t he begi nni ng of  each shi f t  f or  each i nst al l at i on cr ew.  
Addi t i onal l y,  at  l east  20 per cent  of  anchor s pl aced i n t r enches shal l  be 
t est ed.   The t est i ng shal l  consi st  of  a j ack st and seat ed on t he 4 i nch 
di amet er  pl ast i c anchor  di sc and a scal e.  The scal e shal l  have an accur acy 
of  +/ -  2 pounds.  A cer t i f i cat i on shal l  be pr ovi ded f or  each scal e.  The 
t est  l oad shal l  be hel d f or  a mi ni mum of  one mi nut e wi t h a ver t i cal  
movement  af t er  l oad appl i cat i on of  l ess t han 0. 5 i nches ( +/ -  0. 1 i nches) .  
I f  an anchor  f ai l s  t o meet  t hese r equi r ement s t he anchor  wi l l  be r epl aced.  
Cont r act i ng Of f i cer  shal l  be not i f i ed and addi t i onal  anchor s wi l l  be 
sel ect ed f or  t est i ng.

The Cont r act or  shal l  submi t  t est  r epor t s dai l y t hat  i ncl udes t he f ol l owi ng:

- Per son per f or mi ng t est
- Scal e used t o per f or m t est
- Ti me t est  was per f or med
- I ndi cat e i f  t est  was obser ved by Cont r act i ng of f i ces
- Locat i on wher e t est  was per f or med
- Conf i r mat i on t hat  r equi r ed l oad was hel d wi t h accept abl e movement

    - -  End of  Sect i on - -
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SECTI ON 31 41 16

METAL SHEET PI LI NG

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A328/ A328M ( 2013a)  St andar d Speci f i cat i on f or  St eel  
Sheet  Pi l i ng

ASTM A572/ A572M ( 2015)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy Col umbi um- Vanadi um 
St r uct ur al  St eel

ASTM A6/ A6M ( 2014)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  Rol l ed St r uct ur al  St eel  
Bar s,  Pl at es,  Shapes,  and Sheet  Pi l i ng

1. 2   SYSTEM DESCRI PTI ON

Submi t  t o t he Cont r act i ng Of f i cer  f or  appr oval  descr i pt i ons of  pi l e 
dr i v i ng equi pment  t o be empl oyed i n t he wor k .   Descr i pt i ve i nf or mat i on 
i ncl udes manuf act ur er ' s name,  model  number s,  capaci t y,  r at ed ener gy,  
hammer  det ai l s,  cushi on mat er i al ,  hel met ,  and t empl at es.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Met al  Sheet  Pi l i ng; G,  DO

  Det ai l  dr awi ngs f or  sheet  pi l i ng,  i ncl udi ng f abr i cat ed sect i ons,  
showi ng compl et e pi l i ng di mensi ons and det ai l s,  dr i v i ng sequence 
and l ocat i on of  i nst al l ed pi l i ng.   I ncl ude i n t he dr awi ngs det ai l s 
of  t op pr ot ect i on,  speci al  r ei nf or ci ng t i ps,  t i p pr ot ect i on,  
l aggi ng,  f abr i cat ed addi t i ons t o pl ai n pi l es,  cut - of f  met hod,  
cor r osi on pr ot ect i on,  coor di nat es and t ol er ances,  and di mensi ons 
of  t empl at es and ot her  t empor ar y gui de st r uct ur es f or  i nst al l i ng 
pi l i ng.   Pr ovi de det ai l s of  t he met hod f or  handl i ng pi l i ng t o 
pr event  per manent  def l ect i on,  di st or t i on or  damage t o pi l i ng 
i nt er l ocks.   Pr ovi de a wor k pl an f or  achi evi ng desi gn t i p 
el evat i on f or  pi l es t hr ough har d and/ or  r esi st ant  l ayer s i ncl udi ng 
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l i mest one,  cement ed st r at a or  ot her  ver y dense st r at a.

SD- 03 Pr oduct  Dat a

Driving ; G,  DO

  Recor ds of  t he compl et ed sheet  pi l i ng dr i v i ng oper at i ons,  
i ncl udi ng a syst em of  i dent i f i cat i on whi ch shows t he di sposi t i on 
of  appr oved pi l i ng i n t he wor k,  dr i v i ng equi pment  per f or mance 
dat a,  pi l i ng penet r at i on r at e dat a,  pi l i ng di mensi ons and t op and 
bot t om el evat i ons of  i nst al l ed pi l i ng.   The Cont r act or ' s f or mat  
f or  dr i v i ng r ecor ds shal l  be submi t t ed f or  appr oval .

Pi l e Dr i v i ng Equi pment ; G,  DO

  Compl et e descr i pt i ons of  sheet  pi l i ng dr i v i ng equi pment  
i ncl udi ng hammer s,  ext r act or s,  pr ot ect i on caps and ot her  
i nst al l at i on appur t enances,  pr i or  t o commencement  of  wor k.

Pul l i ng and Redr i v i ng; G,  DO

  The pr oposed met hod of  pul l i ng sheet  pi l i ng,  pr i or  t o pul l i ng 
any pi l i ng.

SD- 06 Test  Repor t s

Mat er i al s Test s; G,  RO

  Cer t i f i ed mat er i al s t est s r epor t s showi ng t hat  sheet  pi l i ng and 
appur t enant  met al  mat er i al s meet  t he speci f i ed r equi r ement s,  f or  
each shi pment  and i dent i f i ed wi t h speci f i c  l ot s pr i or  t o 
i nst al l i ng mat er i al s.   Mat er i al  t est  r epor t s shal l  meet  t he 
r equi r ement s of  ASTM A6/ A6M.

SD- 11 Cl oseout  Submi t t al s

Pi l e Dr i v i ng Recor d

  Recor d f or  each sheet  pi l e dr i ven,  as speci f i ed.

1. 4   QUALI TY ASSURANCE

1. 4. 1   Mat er i al  Cer t i f i cat es

For  each shi pment ,  submi t  cer t i f i cat es i dent i f i ed wi t h speci f i c  l ot s pr i or  
t o i nst al l i ng pi l i ng.   I ncl ude i n t he i dent i f i cat i on dat a pi l i ng t ype,  
di mensi ons,  chemi cal  composi t i on,  mechani cal  pr oper t i es,  sect i on 
pr oper t i es,  heat  number ,  and mi l l  i dent i f i cat i on mar k.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Mat er i al s del i ver ed t o t he s i t e desi gnat ed f or  per manent  i nst al l at i on 
shal l  be new and undamaged and shal l  be accompani ed by cer t i f i ed t est  
r epor t s.  Mat er i al s del i ver ed t o t he s i t e desi gnat ed f or  t he t empor ar y 
cof f er dam shal l  be undamaged,  i nspect ed and appr oved f or  use,  and 
accompani ed by cer t i f i ed t est  r epor t s.   The ut i l i zat i on of  pr evi ousl y used 
pi l es shal l  be appr oved on a case- by- case basi s,  and shal l  r equi r e 
Gover nment  i nspect i on.   Cont r act or  shal l  be l i abl e f or  any unf or eseen 
compl i cat i ons or  del ays caused by r euse of  pi l es.   Pr ovi de t he 
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manuf act ur er ' s l ogo and mi l l  i dent i f i cat i on mar k on t he sheet  pi l i ng as 
r equi r ed by t he r ef er enced speci f i cat i ons.   St or e and handl e sheet  pi l i ng 
i n t he manner  r ecommended by t he manuf act ur er  t o pr event  per manent  
def l ect i on,  di st or t i on or  damage t o t he i nt er l ocks;  as a mi ni mum,  suppor t  
on l evel  bl ocks or  r acks spaced not  mor e t han 10 f eet  apar t  and not  mor e 
than  2 f eet  f r om t he ends.   St or age of  sheet  pi l i ng shoul d al so f aci l i t at e 
r equi r ed i nspect i on act i v i t i es and pr event  damage t o coat i ngs and 
cor r osi on pr i or  t o i nst al l at i on.   Handl e sheet  pi l i ng over  80 f eet  i n 
l engt h usi ng a mi ni mum of  t wo pi ckup poi nt s.

PART 2   PRODUCTS

2. 1   METAL SHEET PI LI NG

2. 1. 1   Scour  Cut of f  Wal l  Pi l i ng

Met al  sheet  pi l i ng shal l  be hot - r ol l ed st eel  sect i ons conf or mi ng t o 
ASTM A328/ A328M,  Gr ade 36.

2. 1. 2   Tempor ar y Cof f er dam

Met al  sheet  pi l i ng wal l  shal l  be hot - r ol l ed st eel  sect i ons conf or mi ng t o 
ASTM A572/ A572M,  Gr ade 50.

2. 1. 3   Interlocks

The i nt er l ocks of  sheet  pi l i ng shal l  be f r ee- sl i di ng,  pr ovi de a swi ng 
angl e sui t abl e f or  t he i nt ended i nst al l at i on but  not  l ess t han 5 degr ees 
when i nt er l ocked,  and mai nt ai n cont i nuous i nt er l ocki ng when i nst al l ed.   
I nt er l ocks f or  t he Scour  Cut of f  Wal l  Pi l i ng shal l  be Lar ssen doubl e hook,  
Bal l  and Socket ,  or  Thumb and Fi nger  wi t h t hr ee poi nt  cont act .   Joi nt  
seal ant s shal l  be appl i ed bef or e dr i v i ng t o r educe i nt er l ock l eakage.   The 
seal ant s may i ncl ude,  but  not  be l i mi t ed t o,  bi t umi nous and hydr ophi l i c  
seal ant s and shal l  be appl i ed at  t he mi l l  or  as r ecommended by t he 
manuf act ur er  t o guar ant ee ef f ect i veness.   Al t er nat i vel y,  col d- f or med st eel  
sheet s may be used i f  t he i nt er l ocks ar e such t hat  a cavi t y ( t hat  can and 
woul d be cl eaned,  i nspect ed and gr out ed)  i s cr eat ed.

2. 1. 4   Gener al  Requi r ement s

Sheet  pi l i ng i ncl udi ng speci al  f abr i cat ed sect i ons shal l  be f ul l - l engt h 
sect i ons of  t he di mensi ons shown.   Pr ovi de f abr i cat ed sect i ons conf or mi ng 
t o t he r equi r ement  and t he pi l i ng manuf act ur er ' s r ecommendat i ons f or  
f abr i cat ed sect i ons.   Fabr i cat ed t ees,  wyes and cr oss pi eces shal l  be 
f abr i cat ed of  pi l i ng sect i ons wi t h a mi ni mum web t hi ckness of  0. 525 i nch.   
Pr ovi de sheet  pi l i ng wi t h st andar d pul l i ng hol es.   Met al wor k f abr i cat i on 
f or  sheet  pi l i ng shal l  be as speci f i ed and i n Sect i on 05 50 14 STRUCTURAL 
METAL FABRI CATI ONS.

2. 2   APPURTENANT METAL MATERI ALS

Pr ovi de met al  pl at es,  shapes,  bol t s,  nut s,  r i vet s and ot her  appur t enant  
f abr i cat i on and i nst al l at i on mat er i al s conf or mi ng t o manuf act ur er ' s 
st andar ds and t o t he r equi r ement s speci f i ed i n t he r espect i ve sheet  pi l i ng 
st andar ds and i n Sect i on 05 50 15 CI VI L WORKS FABRI CATI ONS.

2. 3   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Requi r ement s f or  mat er i al  t est s,  wor kmanshi p and ot her  measur es f or  
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qual i t y assur ance shal l  be as speci f i ed and i n Sect i on 05 50 14 STRUCTURAL 
METAL FABRI CATI ONS.

2. 3. 1   Mat er i al s Test s

Per f or m mat er i al s t est s conf or mi ng t o t he f ol l owi ng r equi r ement s.   Sheet  
pi l i ng and appur t enant  mat er i al s shal l  be t est ed and cer t i f i ed by t he 
manuf act ur er  t o meet  t he speci f i ed chemi cal ,  mechani cal  and sect i on 
pr oper t y r equi r ement s pr i or  t o del i ver y t o t he s i t e.   Test i ng of  sheet  
pi l i ng f or  mechani cal  pr oper t i es shal l  be per f or med af t er  t he compl et i on 
of  al l  r ol l i ng and f or mi ng oper at i ons.   Test i ng of  sheet  pi l i ng shal l  meet  
t he r equi r ement s of  ASTM A6/ A6M.

PART 3   EXECUTI ON

3. 1   EARTHWORK

Per f or m i n accor dance wi t h Sect i on 35 41 00 EMBANKMENT CONSTRUCTI ON.   
Pr e- excavat i on wi l l  not  be per mi t t ed.   Backf i l l  as i ndi cat ed.

3. 2   INSTALLATION

3. 2. 1   Pi l e Dr i v i ng Equi pment

Pr ovi de pi l e dr i v i ng equi pment  conf or mi ng t o t he f ol l owi ng r equi r ement s.

3. 2. 1. 1   Dr i v i ng Hammer s

Hammer s shal l  be st eam,  ai r ,  or  di esel  dr op,  s i ngl e- act i ng,  doubl e- act i ng,  
di f f er ent i al - act i ng,  or  v i br at or y t ype.   The dr i v i ng ener gy of  t he hammer s 
shal l  be as r ecommended by t he manuf act ur er  f or  t he pi l i ng wei ght s and 
subsur f ace mat er i al s t o be encount er ed.   Repai r  damage t o pi l i ng caused by 
use of  a pi l e hammer  wi t h excess del i ver ed f or ce or  ener gy.

3. 2. 1. 2   Jet t i ng Equi pment

Jet t i ng wi l l  not  be per mi t t ed.

3. 2. 1. 3   Pre-augering

Pr e- auger i ng of  pi l es may be used at  no addi t i onal  cost  t o t he 
Gover nment .   Di scont i nue pr e- auger i ng once penet r at i on t hr ough t he dense 
l ayer  has been achi eved.   See geot echni cal  r epor t  f or  appr oxi mat e l ocat i on 
of  dense l ayer s.   The Cont r act or  shal l  wi t hdr aw t he auger  by 
r ever se- auger i ng t o mi ni mi ze r emoval  of  subsur f ace mat er i al s.   Pr e- auger  
hol es shal l  not  be per f or med over l appi ng or  t angent i al l y .   The auger  bi t  
and f l i ght i ng used shal l  be nar r ower  t han t he wi dt h of  t he pi l e wal l ,  so 
t hat  di st ur bance i s kept  wi t hi n t he wal l  pr of i l e and t o not  have an 
adver se ef f ect  on t he pi l e wal l  desi gn and wal l  i nt egr i t y.   See 
subpar agr aph " Dr i v i ng"  bel ow.

3. 2. 2   Pl aci ng and Dr i v i ng

3. 2. 2. 1   Placing

Any excavat i on r equi r ed wi t hi n t he ar ea wher e sheet  pi l i ngs ar e t o be 
i nst al l ed shal l  be compl et ed pr i or  t o pl aci ng sheet  pi l i ngs.   Pi l i ngs 
pr oper l y pl aced and dr i ven shal l  be i nt er l ocked t hr oughout  t hei r  l engt h 
wi t h adj acent  pi l i ngs t o f or m a cont i nuous di aphr agm t hr oughout  t he l engt h 
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or  r un of  pi l i ng wal l .

a.   Pi l i ngs shal l  be pi cked up and compl et el y t hr eaded t o demonst r at e t hat  
t hey s l i de f r eel y i n i nt er l ock.

b.   Pi l i ngs shal l  be car ef ul l y l ocat ed as shown.   Pi l i ngs shal l  be pl aced 
pl umb wi t h out - of - pl umbness not  exceedi ng 1/ 8 i nch per  f oot  of  l engt h 
and t r ue t o l i ne.   Pl ace t he pi l e so t he f ace wi l l  not  be mor e t han 6 
inches  f r om ver t i cal  al i gnment  at  any poi nt .   Top of  pi l e at  el evat i on 
of  cut - of f  shal l  be wi t hi n 1/ 2 i nch hor i zont al l y and 2 i nches 
ver t i cal l y of  t he l ocat i on i ndi cat ed.   Mani pul at i on of  pi l es t o f or ce 
t hem i nt o posi t i on wi l l  not  be per mi t t ed.   Check al l  pi l es f or  heave.   
Redr i ve al l  heaved pi l es t o t he r equi r ed t i p el evat i on.

c.   Pr ovi de t empor ar y wal es,  t empl at es,  mast er  pi l i ngs,  or  gui de 
st r uct ur es t o ensur e t hat  t he pi l i ngs ar e pl aced and dr i ven t o t he 
cor r ect  al i gnment .   Use a syst em of  st r uct ur al  f r ami ng suf f i c i ent l y 
r i gi d t o r esi st  l at er al  and dr i v i ng f or ces and t o adequat el y suppor t  
t he sheet  pi l i ng unt i l  desi gn t i p el evat i on i s achi eved.   Use t wo 
t empl at es,  at  l east ,  when pl aci ng each pi l i ng not  l ess t han 20 f eet  
apar t .   Templ at es shal l  not  move when suppor t i ng sheet  pi l i ng.   Fi t  
t empl at es wi t h wood bl ocki ng t o bear  agai nst  t he web of  each al t er nat e 
sheet  pi l e and hol d t he sheet  pi l e at  t he desi gn l ocat i on al i gnment .   
Pr ovi de out er  t empl at e st r aps or  ot her  r est r ai nt s as necessar y t o 
pr event  t he sheet s f r om war pi ng or  wander i ng f r om t he al i gnment .   Mar k 
t empl at e f or  t he l ocat i on of  t he l eadi ng edge of  each al t er nat e sheet  
pi l e.   I f  i n v i ew,  al so mar k t he second l evel  t o assur e t hat  t he pi l es 
ar e ver t i cal  and i n posi t i on.   I f  t wo gui de mar ks cannot  be seen,  
ot her  means shal l  be used t o keep t he sheet  pi l e ver t i cal  al ong i t s 
l eadi ng edge.

d.   Mast er  pi l i ngs shal l  be used t o mai nt ai n pl umbness and pr oper  
conf i gur at i on i n pl aci ng cof f er dam cel l s over  90 f eet  i n hei ght  i n 
wat er  f l owi ng at  a vel oci t y of  mor e t han 4 f eet  per  second.

3. 2. 2. 2   Driving

Pr i or  t o dr i v i ng pi l i ngs,  pai nt  a hor i zont al  l i ne on bot h s i des of  each 
pi l i ng at  a f i xed di st ance f r om t he bot t om so t hat  i t  wi l l  be v i s i bl e 
af t er  i nst al l at i on.   Thi s l i ne shal l  i ndi cat e t he pr of i l e of  t he bot t om 
el evat i on of  i nst al l ed pi l i ngs and pot ent i al  pr obl em ar eas can be 
i dent i f i ed by abr upt  changes i n i t s el evat i on.   Dr i ve pi l i ngs wi t h t he 
pr oper  s i ze hammer  and by appr oved met hods so as not  t o subj ect  t he 
pi l i ngs t o damage and t o ensur e pr oper  i nt er l ocki ng t hr oughout  t hei r  
l engt hs.   Li mest one and sandst one r ock mat er i al s ar e expect ed t o be 
encount er ed as descr i bed i n Sect i on 00 31 32 GEOTECHNI CAL DATA REPORT.   
Pr e- spl i t t i ng of  l i mest one or  cement ed st r at a may be r equi r ed t o achi eve 
t he desi gn t i p el evat i ons.   Ref er  t o subi t em f .  bel ow f or  al l owabl e 
penet r at i on met hods f or  obst r uct i ons or  r ock.

a.   Mai nt ai n dr i v i ng hammer s i n pr oper  al i gnment  dur i ng dr i v i ng oper at i ons 
by use of  l eads or  gui des at t ached t o t he hammer .   Caut i on shal l  be 
t aken i n t he sust ai ned use of  v i br at or y hammer s when a har d dr i v i ng 
condi t i on i s encount er ed t o avoi d i nt er l ock- mel t  or  damages.   
Di scont i nue t he use of  v i br at or y hammer s and i nst ead use i mpact  
hammer s when t he penet r at i on r at e due t o v i br at or y l oadi ng i s one f oot  
or  l ess per  mi nut e.   Ref usal  f or  i mpact  hammer s shal l  be def i ned as 10 
bl ows per  i nch.
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b.   Empl oy a pr ot ect i ng cap i n dr i v i ng when usi ng i mpact  hammer s t o 
pr event  damage t o t he t ops of  pi l i ngs.   Use cast  st eel  shoe t o pr event  
damage t o t he t i p of  t he sheet  pi l i ng.   Remove and r epl ace pi l i ngs 
damaged dur i ng dr i v i ng or  dr i ven out  of  i nt er l ock at  t he Cont r act or ' s 
expense.

c.   Dr i ve pi l i ngs wi t hout  t he ai d of  a wat er  j et .

d.   Take adequat e pr ecaut i ons t o ensur e t hat  pi l i ngs ar e dr i ven pl umb.   
Wher e possi bl e,  dr i ve Z- pi l e wi t h t he bal l  end l eadi ng.   I f  an open 
socket  i s l eadi ng,  a bol t  or  s i mi l ar  obj ect  pl aced i n t he bot t om of  
t he i nt er l ock wi l l  mi ni mi ze packi ng mat er i al  i nt o i t  and ease dr i v i ng 
f or  t he next  sheet .   I f  at  any t i me t he f or war d or  l eadi ng edge of  t he 
pi l i ng wal l  i s  f ound t o be out - of - pl umb i n t he pl ane of  t he wal l  t he 
pi l i ng bei ng dr i ven shal l  be dr i ven t o t he r equi r ed dept h and t aper ed 
pi l i ngs shal l  be pr ovi ded and dr i ven t o i nt er l ock wi t h t he 
out - of - pl umb l eadi ng edge or  ot her  appr oved cor r ect i ve measur es shal l  
be t aken t o ensur e t he pl umbness of  succeedi ng pi l i ngs.   The maxi mum 
per mi ssi bl e t aper  f or  any t aper ed pi l i ng shal l  be 1/ 8 i nch per  f oot  of  
length.

e.   Pi l i ngs i n each r un or  cont i nuous l engt h of  pi l i ng wal l  shal l  be 
dr i ven al t er nat el y i n i ncr ement s of  dept h t o t he r equi r ed dept h or  
el evat i on.   No pi l i ng shal l  be dr i ven t o a l ower  el evat i on t han t hose 
behi nd i t  i n t he same r un except  when t he pi l i ngs behi nd i t  cannot  be 
dr i ven deeper .   I ncr ement al l y sequence dr i v i ng of  i ndi v i dual  pi l es 
such t hat  t he t i p of  any sheet  pi l e shal l  not  be mor e t han 4 f eet  
bel ow t hat  of  any adj acent  sheet  pi l e.   When t he penet r at i on 
r esi st ance exceeds f i ve bl ows per  i nch,  t he t i p of  any sheet  pi l e 
shal l  not  be mor e t han 2 f eet  bel ow any adj acent  sheet  pi l e.   I f  t he 
pi l i ng next  t o t he one bei ng dr i ven t ends t o f ol l ow bel ow f i nal  
el evat i on i t  may be pi nned t o t he next  adj acent  pi l i ng.

f .   I f  obst r uct i ons,  r ock,  cement ed l ayer s or  dense soi l s r est r i ct  dr i v i ng 
a pi l i ng t o t he speci f i ed penet r at i on,  i nt er f er i ng mat er i al  shal l  be 
penet r at ed wi t h a chi sel  beam,  or  t hr ough pr e- augur i ng.   I f  
pr e- augur i ng or  pr e- dr i l l i ng i s per f or med,  t he auger  shal l  be r ever sed 
out  of  t he hol e so t hat  t he i n- s i t u soi l s ar e l oosened i n- pl ace but  
not  r emoved f r om t he gr ound.   I nst al l at i on of  t he sheet  pi l es t o t he 
desi gn t i p el evat i on i s r equi r ed f or  t hi s pr oj ect .  Pi l i ngs shal l  be 
dr i ven t o dept hs shown and shal l  ext end up t o t he el evat i on i ndi cat ed 
f or  t he t op of  pi l i ngs.   Pi l i ngs shal l  not  be dr i ven wi t hi n 100 f eet  
of  concr et e l ess t han 7 days ol d.

g.   Any sheet  pi l es i nst al l ed may have l i mi t ed embedment  dept h and/ or  
unbal anced l oads dur i ng const r uct i on.   The Cont r act or  shal l  ant i c i pat e 
speci al i zed const r uct i on met hods,  l i mi t ed excavat i on l engt hs,  and/ or  
t empor ar y br aci ng t o mai nt ai n ver t i cal i t y of  t he sheet s unt i l  
i nst al l at i on i s compl et ed.

3. 2. 3   Cut t i ng- Of f  and Spl i c i ng

Pi l i ngs dr i ven bel ow t he r equi r ed t op el evat i on and pi l i ngs damaged by 
dr i v i ng and cut  of f  t o per mi t  f ur t her  dr i v i ng shal l  be handl ed as f ol l ows,
  at  no addi t i onal  cost  t o t he Gover nment .

a.   Pi l es shal l  not  be spl i ced.

b.   The t ops of  pi l i ngs excessi vel y bat t er ed dur i ng dr i v i ng shal l  be 
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t r i mmed when di r ect ed,  at  no cost  t o t he Gover nment .   Pi l i ng cut - of f s 
shal l  become t he pr oper t y of  t he Cont r act or  and shal l  be r emoved f r om 
t he si t e.

c.   Cut  hol es i n pi l i ngs f or  bol t s,  r ods,  dr ai ns or  ut i l i t i es i n a neat  
and wor kmanl i ke manner ,  as shown or  as di r ect ed.   Use a st r ai ght  edge 
i n cut s made by bur ni ng t o avoi d abr upt  ni cks.   Bol t  hol es i n st eel  
pi l i ng shal l  be dr i l l ed or  may be bur ned and r eamed by appr oved 
met hods whi ch wi l l  not  damage t he sur r oundi ng met al .   Hol es ot her  t han 
bol t  hol es shal l  be r easonabl y smoot h and t he pr oper  s i ze f or  r ods and 
ot her  i t ems t o be i nser t ed.   Al l  hol es i n st eel  pi l i ngs on t he wet  
s i de of  cof f er dams shal l  be made wat er t i ght  by wel di ng st eel  pl at es 
over  t he hol es af t er  t he pi l i ng i nst al l at i on i s compl et ed.   Do not  use 
expl osi ves f or  cut t i ng.

3. 2. 4   I nspect i on of  Dr i ven Pi l i ng

Per f or m cont i nuous i nspect i on dur i ng pi l e dr i v i ng.   I nspect  al l  pi l es f or  
compl i ance wi t h t ol er ance r equi r ement s.   Br i ng any unusual  pr obl ems whi ch 
may occur  t o t he at t ent i on of  t he Cont r act i ng Of f i cer .   I nspect  t he 
i nt er l ocked j oi nt s of  dr i ven pi l i ngs ext endi ng above gr ound.   Pi l i ngs 
f ound t o be out  of  i nt er l ock shal l  be r emoved and r epl aced at  t he 
Cont r act or ' s expense.   Use di ver s t o i nspect  under wat er  i nt er l ocked j oi nt s 
of  cof f er dam sheet  pi l i ng.   Gover nment  di ver s may al so i nspect  t he 
i nt er l ocked j oi nt s.   The i nspect i on of  cof f er dams shal l  be per f or med af t er  
dr i v i ng i s compl et ed,  pr i or  t o dewat er i ng t he wor k ar ea.

3. 2. 5   Pul l i ng and Redr i v i ng

At  no addi t i onal  cost  t o t he Gover nment ,  pul l ,  as di r ect ed,  sel ect ed 
pi l i ngs af t er  dr i v i ng t o det er mi ne t he condi t i on of  t he under gr ound 
por t i ons of  pi l i ngs.   Any pi l i ng so pul l ed and f ound t o be damaged,  t o t he 
ext ent  t hat  i t s  usef ul ness i n t he st r uct ur e i s i mpai r ed,  shal l  be r emoved 
and r epl aced at  t he Cont r act or ' s expense.   Pi l i ngs pul l ed and f ound t o be 
i n sat i sf act or y condi t i on shal l  be r edr i ven when di r ect ed.

3. 3   REMOVAL

The r emoval  of  sheet  pi l i ngs shal l  consi st  of  pul l i ng,  sor t i ng,  c l eani ng 
t he i nt er l ocks,  i nvent or yi ng and st or i ng pr evi ousl y i nst al l ed sheet  
pi l i ngs as shown and di r ect ed.

3. 3. 1   Pulling

The met hod of  pul l i ng pi l i ng shal l  be appr oved.   Pr ovi de pul l i ng hol es i n 
pi l i ngs,  as r equi r ed.   Ext r act or s shal l  be of  sui t abl e t ype and si ze.   
Car e shal l  be exer ci sed dur i ng pul l i ng of  pi l i ngs t o avoi d damagi ng pi l i ng 
i nt er l ocks and adj acent  const r uct i on.   I f  t he Cont r act i ng Of f i cer  
det er mi nes t hat  adj acent  per manent  const r uct i on has been damaged dur i ng 
pul l i ng,  t he Cont r act or  wi l l  be r equi r ed t o r epai r  t hi s const r uct i on at  no 
cost  t o t he Gover nment .   Pul l  pi l i ngs one sheet  at  a t i me.   Pi l i ngs f used 
t oget her  shal l  be separ at ed pr i or  t o pul l i ng,  unl ess t he Cont r act or  
demonst r at es,  t o t he sat i sf act i on of  t he Cont r act i ng Of f i cer ,  t hat  t he 
pi l i ngs cannot  be separ at ed.   The Cont r act or  wi l l  not  be pai d f or  t he 
r emoval  of  pi l i ngs damaged beyond st r uct ur al  use due t o pr oper  car e not  
bei ng exer ci sed dur i ng pul l i ng.

SECTI ON 31 41 16  Page 8
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

3. 3. 2   Sor t i ng,  Cl eani ng,  I nvent or yi ng and St or i ng

Pul l ed pi l i ngs shal l  be sor t ed,  c l eaned,  i nvent or i ed and st or ed by t ype 
i nt o gr oups as:

a.   Pi l i ng usabl e wi t hout  r econdi t i oni ng.

b.   Pi l i ng r equi r i ng r econdi t i oni ng.

c.   Pi l i ng damaged beyond st r uct ur al  use.

3. 3. 3   Fi nal  Di sposi t i on of  Mat er i al s

Af t er  compl et i on of  al l  wor k r equi r ed under  t hi s cont r act ,  t he pi l i ng 
mat er i al s used f or  t he t empor ar y cof f er dam st r uct ur e shal l  r emai n t he 
pr oper t y of  t he Cont r act or .

3. 4   I NSTALLATI ON RECORDS

Mai nt ai n a pi l e dr i v i ng r ecor d f or  each sheet  pi l e.   I ndi cat e on t he 
i nst al l at i on r ecor d:  i nst al l at i on dat es and t i mes,  t ype and si ze of  
hammer ,  r at e of  oper at i on,  t ot al  dr i v i ng t i me,  di mensi ons of  dr i v i ng 
hel met  and cap used,  bl ows r equi r ed per  f oot  f or  each f oot  of  penet r at i on,  
f i nal  dr i v i ng r esi st ance i n bl ows f or  f i nal  6 i nches,  pi l e l ocat i ons,  t i p 
el evat i ons,  gr ound el evat i ons,  cut - of f  el evat i ons,  and any r eheadi ng or  
cut t i ng of  pi l es.   Recor d any unusual  pi l e dr i v i ng pr obl ems dur i ng 
dr i v i ng.   Submi t  compl et e r ecor ds t o t he Cont r act i ng Of f i cer .

       - -  End of  Sect i on - -
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SECTI ON 32 11 23

LI MEROCK BASE FOR ROADS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by basi c 
desi gnat i on onl y.

FLORI DA DEPARTMENT OF TRANSPORTATI ON ( FDOT)

FDOT St andar d Speci f i cat i ons f or  Road and 
Br i dge Const r uct i on

Speci al  Pr ovi s i ons,  when appl i cabl e,  ar e appended and i ncl uded as an 
at t achment  t o t hi s speci f i cat i on sect i on.

Wher e an FDOT St andar d,  Suppl ement al  Speci f i cat i on Sect i on,  and/ or  Speci al  
Pr ovi s i on( s)  i s c i t ed t hat  cont ai ns r ef er ences t o ot her  FDOT sect i ons,  
t hey shal l  al so f or m a par t  of  t hi s speci f i cat i on t o t he ext ent  r ef er enced.

The most  r ecent  accept ed FDOT St andar d Speci f i cat i ons wi l l  appl y.   Copi es 
of  t he FDOT St andar d Speci f i cat i ons can be obt ai ned f r om t he Fl or i da 
Depar t ment  of  Tr anspor t at i on Map & Publ i cat i on Sal es,  605 Suwannee St r eet ,  
Mai l  St at i on 12 Tal l ahassee,  FL 32399- 0450.  Phone ( 850)  414- 4050,  Fax 
( 850)  414- 4915 or  onl i ne at  www.dot.state.fl.us/specificationsoffice .

Wher e r ef er ence i s made t o " Depar t ment "  or  " Engi neer "  i n t he FDOT St andar d 
Speci f i cat i ons,  Suppl ement al  Speci f i cat i ons,  or  Speci al  Pr ovi s i ons,  i t  
shal l  mean " Gover nment "  or  " Cont r act i ng Of f i cer "  as def i ned i n t he 
Cont r act  Document s.

Requi r ement s speci f i ed her ei n,  speci f i cal l y met hod of  measur ement  and 
basi s of  payment ,  t ake pr ecedence over  FDOT St andar d Speci f i cat i ons,  
Suppl ement al  Speci f i cat i ons,  and Speci al  Pr ovi s i ons.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D1556 ( 2007)  Densi t y and Uni t  Wei ght  of  Soi l  i n 
Pl ace by t he Sand- Cone Met hod

ASTM D2487 ( 2011)  Soi l s f or  Engi neer i ng Pur poses 
( Uni f i ed Soi l  Cl assi f i cat i on Syst em)

ASTM D6938 ( 2017)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
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used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Of f s i t e Pl ant ,  Equi pment ,  and Tool s; G,  RO

  Li st  of  pr oposed equi pment  t o be used i n per f or mance of  
const r uct i on wor k,  i ncl udi ng descr i pt i ve dat a.

Waybi l l s  and del i ver y t i cket s;  G,  RO
Aggr egat e Sour ces; G,  DO

  Copi es of  waybi l l s  and del i ver y t i cket s dur i ng t he pr ogr ess of
t he wor k.   Cer t i f i ed waybi l l s  and del i ver y t i cket s f or  al l
mat er i al s act ual l y used.   Pl an f or  oper at i on of  a new sour ce of
aggr egat es wel l  i n advance of  st ar t i ng pr oduct i on.

SD- 06 Test  Repor t s

Sampl i ng and Test i ng; G,  RO
Fi el d Densi t y Test s; G,  RO

  Cal i br at i on cur ves and r el at ed t est  r esul t s pr i or  t o usi ng t he 
devi ce or  equi pment  bei ng cal i br at ed.

  Copi es of  f i el d t est  r esul t s wi t hi n 24 hour s af t er  t he t est s ar e 
per f or med.   Cer t i f i ed copi es of  t est  r esul t s f or  appr oval  not  l ess 
t han 30 days bef or e mat er i al  i s  r equi r ed f or  t he wor k.

1. 3   SAMPLI NG AND TESTI NG

1. 3. 1   Aggr egat e Sampl i ng and Test i ng

Base cour ses shal l  be sampl ed and t est ed i n accor dance wi t h t he f ol l owi ng 
FDOT St andar d Speci f i cat i ons:

ROCK BASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
200-7

1. 3. 2   Fi el d Densi t y Test s

The Cont r act or  shal l  per f or m f i el d densi t y t est s as r equi r ed by t he 
Cont r act i ng Of f i cer .   Densi t y shal l  be f i el d measur ed i n accor dance wi t h 
ASTM D6938.   For  t he met hod pr esent ed i n ASTM D6938,  t he cal i br at i on 
cur ves shal l  be checked and adj ust ed i f  necessar y usi ng onl y t he sand cone 
met hod ( ASTM D1556)  as descr i bed i n par agr aph Cal i br at i on of  t he ASTM 
publ i cat i on.   Test s per f or med i n accor dance wi t h ASTM D6938 r esul t  i n a 
wet  uni t  wei ght ,  and ASTM D6938 shal l  be used t o det er mi ne t he moi st ur e 
cont ent .   The cal i br at i on cur ves f ur ni shed wi t h t he moi st ur e gauges shal l  
al so be checked al ong wi t h densi t y cal i br at i on checks as descr i bed i n 
ASTM D6938.   The cal i br at i on checks of  bot h t he densi t y and moi st ur e 
gauges shal l  be made by t he pr epar ed cont ai ner s of  mat er i al  met hod,  as 
descr i bed i n par agr aph Cal i br at i on of  ASTM D6938,  on each di f f er ent  t ype 
of  mat er i al  bei ng t est ed at  t he begi nni ng of  a j ob and at  i nt er val s as 
directed.
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1. 4   WEATHER LI MI TATI ONS

I t  shal l  be t he r esponsi bi l i t y  of  t he Cont r act or  t o pr ot ect ,  by appr oved
met hod or  met hods,  al l  ar eas of  sur f aci ng t hat  have not  been accept ed by
t he Cont r act i ng Of f i cer .   Sur f aces damaged by r ai nf al l  or  ot her  weat her
condi t i ons shal l  be br ought  t o a sat i sf act or y condi t i on by t he Cont r act or .

1. 5   OFFSI TE PLANT,  EQUI PMENT,  AND TOOLS

1. 5. 1   Aggr egat e Pl ant ,  Equi pment ,  and Tool s

Al l  of f s i t e aggr egat e pl ant ,  equi pment ,  and t ool s used i n t he per f or mance 
of  t he wor k shal l  be subj ect  t o appr oval  bef or e t he wor k i s st ar t ed and 
shal l  be mai nt ai ned i n sat i sf act or y wor ki ng condi t i on at  al l  t i mes.   The 
equi pment  shal l  be adequat e and shal l  have t he capabi l i t y  of  pr oduci ng t he 
r equi r ed compact i on,  meet i ng gr ade cont r ol s,  t hi ckness cont r ol ,  and 
smoot hness r equi r ement s as set  f or t h her ei n.

1. 6   WAYBI LLS AND DELI VERY TI CKETS

Copi es of  waybi l l s  and del i ver y t i cket s shal l  be submi t t ed dur i ng pr ogr ess
of  wor k.   Bef or e t he f i nal  st at ement  i s al l owed,  t he Cont r act or  shal l
submi t  cer t i f i ed waybi l l s  and cer t i f i ed del i ver y t i cket s f or  al l  aggr egat e 
mat er i al  act ual l y used i n const r uct i on cover ed by t he cont r act .

PART 2   PRODUCTS

2. 1   QUALI FI ED PRODUCTS LI ST

The FDOT mai nt ai ns a l i s t  of  qual i f i ed pr oduct s whi ch have pr evi ousl y been 
det er mi ned as meet i ng r equi r ement s f or  use on FDOT pr oj ect s.   Pr oduct s 
i ncl uded on t hi s l i s t ,  as speci f i ed i n FDOT St andar d Speci f i cat i ons 
Sect i on 6- 1,  wi l l  be per mi t t ed wi t hout  f ur t her  t est i ng.   The FDOT 
Qual i f i ed Pr oduct s Li st  I nt er net  addr ess i s ht t p: / / www. dot . st at e. f l . us/
Speci f i cat i onsOf f i ce/ Pr oduct Eval uat i on/ QPL/ QPLI ndex. sht m.   The i ncl usi on 
of  any speci f i c  pr oduct  on t he Qual i f i ed Pr oduct s Li st ,  as speci f i ed i n 
FDOT St andar d Speci f i cat i ons Sect i on 6- 1,  i ndi cat es t hat  t he pr oduct  has 
been gi ven cont i ngent  appr oval ,  as evi dence by pr evi ous t est s and appar ent  
ef f ect i veness under  f i el d condi t i ons.

2. 2   AGGREGATE BASE COURSE MATERI ALS ( LBR 100)

2. 2. 1   Limerock

Li mer ock ut i l i zed i n a base cour se shal l  be i n accor dance wi t h t he 
following FDOT St andar d Speci f i cat i ons:

LI MEROCK MATERI AL FOR BASE 
AND STABI LI ZED BASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
911

PART 3   EXECUTI ON

3. 1   AGGREGATE BASE COURSE MATERI ALS ( LBR 100)

3. 1. 1   Gener al  Requi r ement s

When t he aggr egat e base cour se i s const r uct ed i n mor e t han one l ayer ,  t he 
pr evi ousl y const r uct ed l ayer  shal l  be c l eaned of  l oose and f or ei gn mat t er  
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by sweepi ng wi t h power  sweeper s or  power  br ooms,  except  t hat  hand br ooms 
may be used i n ar eas wher e power  c l eani ng i s not  pr act i cabl e.   Adequat e 
dr ai nage shal l  be pr ovi ded dur i ng t he ent i r e per i od of  const r uct i on t o 
pr event  wat er  f r om col l ect i ng or  st andi ng on t he wor ki ng ar ea.   Li ne and 
gr ade st akes shal l  be pr ovi ded as necessar y f or  cont r ol .   Gr ade st akes 
shal l  be i n l i nes par al l el  t o t he cent er l i ne of  t he ar ea under  
const r uct i on and sui t abl y spaced f or  st r i ng l i ni ng.

3. 1. 2   Oper at i on of  Aggr egat e Sour ces

Cl ear i ng,  st r i ppi ng,  and excavat i ng shal l  be t he r esponsi bi l i t y  of  t he 
Cont r act or  i n accor dance wi t h Sect i on 35 41 00 EMBANKMENT CONSTRUCTI ON.   
The aggr egat e sour ces shal l  be oper at ed t o pr oduce t he quant i t y and 
qual i t y of  mat er i al s meet i ng t hese speci f i cat i ons r equi r ement s i n t he 
speci f i ed t i me l i mi t .   Aggr egat e sour ces on pr i vat e l ands shal l  be 
condi t i oned i n agr eement  wi t h l ocal  l aws or  aut hor i t i es.

3. 1. 2. 1   Moni t or i ng Aggr egat e Sour ces

Moni t or i ng of  aggr egat e sour ces ut i l i zed f or  const r uct i on aggr egat es shal l  
be i n accor dance wi t h t he r equi r ement s of  t he FDOT Mat er i al s Manual  
Chapt er  1 -  Mi ner al  Aggr egat es.   The FDOT Mat er i al s Manual  I nt er net  
addr ess i s:  
http://www.dot.state.fl.us/statematerialsoffice/administration/resources/
library/publications/materialsmanual/index.shtm

3. 1. 3   St ockpi l i ng Mat er i al

Pr i or  t o st ockpi l i ng of  mat er i al ,  st or age si t es shal l  be c l ear ed and 
l evel ed by t he Cont r act or .   Al l  mat er i al s,  i ncl udi ng appr oved mat er i al  
avai l abl e f r om excavat i on and gr adi ng,  shal l  be st ockpi l ed i n t he manner  
and at  t he l ocat i ons desi gnat ed.   Aggr egat es shal l  be st ockpi l ed on t he 
cl ear ed and l evel ed ar eas desi gnat ed by t he Cont r act i ng Of f i cer  t o pr event  
segr egat i on.   Mat er i al s obt ai ned f r om di f f er ent  sour ces shal l  be 
st ockpi l ed separ at el y.

3. 1. 4   Pr epar at i on of  Under l y i ng Cour se

Pr i or  t o const r uct i ng t he aggr egat e base cour se( s) ,  t he under l y i ng cour se 
or  subgr ade shal l  be c l eaned of  al l  f or ei gn subst ances.   At  t he t i me of  
const r uct i on of  t he base cour se( s) ,  t he under l y i ng cour se shal l  cont ai n no 
del et er i ous mat er i al .   The sur f ace of  t he under l y i ng cour se or  subgr ade 
shal l  meet  speci f i ed compact i on and sur f ace t ol er ances.   The under l y i ng 
cour se shal l  conf or m t o Sect i on 35 41 00 EMBANKMENT CONSTRUCTI ON.   Rut s or  
sof t  y i el di ng spot s i n t he under l y i ng cour ses,  ar eas havi ng i nadequat e 
compact i on,  and devi at i ons of  t he sur f ace f r om t he r equi r ement s set  f or t h 
her ei n shal l  be cor r ect ed by l ooseni ng and r emovi ng sof t  or  unsat i sf act or y 
mat er i al  and by addi ng appr oved mat er i al ,  r eshapi ng t o l i ne and gr ade,  and 
r ecompact i ng t o speci f i ed densi t y r equi r ement s.   For  cohesi onl ess 
under l y i ng cour ses cont ai ni ng sands or  gr avel s,  as def i ned i n ASTM D2487, 
t he sur f ace shal l  be st abi l i zed pr i or  t o pl acement  of  t he base cour se( s) .   
St abi l i zat i on shal l  be accompl i shed by mi xi ng aggr egat e base cour se i nt o 
t he under l y i ng cour se and compact i ng by appr oved met hods.   The st abi l i zed 
mat er i al  shal l  be consi der ed as par t  of  t he under l y i ng cour se and shal l  
meet  al l  r equi r ement s of  t he under l y i ng cour se.   The f i ni shed under l y i ng 
cour se shal l  not  be di st ur bed by t r af f i c  or  ot her  oper at i ons and shal l  be 
mai nt ai ned by t he Cont r act or  i n a sat i sf act or y condi t i on unt i l  t he base 
cour se i s pl aced.
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3. 1. 5   Installation

3. 1. 5. 1   Equipment

Equi pment  used f or  aggr egat e base cour se i nst al l at i on shal l  be i n 
accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i on:

ROCK BASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
200-3

3. 1. 5. 2   Mi xi ng t he Mat er i al s

The coar se and f i ne aggr egat es shal l  be mi xed i n a st at i onar y of f s i t e 
pl ant ,  or  i n an of f s i t e t r avel i ng pl ant  or  bucket  l oader  on an appr oved 
paved wor ki ng ar ea.   The Cont r act or  shal l  make adj ust ment s i n mi xi ng 
pr ocedur es or  i n equi pment  as di r ect ed t o obt ai n t r ue gr ades,  t o mi ni mi ze 
segr egat i on or  degr adat i on,  t o obt ai n t he r equi r ed wat er  cont ent ,  and t o 
ensur e a sat i sf act or y base cour se meet i ng al l  r equi r ement s of  t hi s 
speci f i cat i on.   Adj ust ment s t o t he Job Mi x For mul a ( JMF)  shal l  be l i mi t ed 
t o pl us or  mi nus 5 per cent  on t he 1- 1/ 2 i nch and coar ser  s i eves;  pl us or  
mi nus 8 per cent  on t he 1 i nch t o No.  4 s i eves;  pl us or  mi nus 5 per cent  on 
the No.  30 si eve;  and pl us or  mi nus 3 per cent  on t he No.  200 si eve.

3. 1. 5. 3   Tr anspor t i ng Aggr egat es

Aggr egat es f or  base cour ses shal l  be t r anspor t ed i n accor dance wi t h t he 
following FDOT St andar d Speci f i cat i on:

ROCK BASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
200-4

3. 1. 5. 4   Spr eadi ng Aggr egat es

Aggr egat es f or  base cour ses shal l  be spr ead i n accor dance wi t h t he 
following FDOT St andar d Speci f i cat i on:

ROCK BASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
200-5

3. 1. 5. 5   Gr ade Cont r ol

The f i ni shed and compl et ed base cour se shal l  conf or m t o t he l i nes,  gr ades,  
and cr oss sect i ons shown.   Under l y i ng mat er i al ( s)  shal l  be excavat ed and 
pr epar ed at  suf f i c i ent  dept h f or  t he r equi r ed base cour se t hi ckness so 
t hat  t he f i ni shed base cour se and t he subsequent  sur f ace cour se wi l l  meet  
t he desi gnat ed gr ades.

3. 1. 5. 6   Edges of  Base Cour se

The base cour se( s)  shal l  be pl aced so t hat  t he compl et ed sect i on wi l l  be a 
mi ni mum of  2 f eet  wi der ,  on al l  s i des,  t han t he next  l ayer  t hat  wi l l  be 
pl aced above i t .   Addi t i onal l y,  appr oved f i l l  mat er i al  shal l  be pl aced 
al ong t he out er  edges of  t he base cour se i n suf f i c i ent  quant i t i es t o 
compact  t o t he t hi ckness of  t he cour se bei ng const r uct ed,  or  t o t he 
t hi ckness of  each l ayer  i n a mul t i pl e l ayer  cour se,  al l owi ng i n each 
oper at i on at  l east  a 2 f oot  wi dt h of  t hi s mat er i al  t o be r ol l ed and 
compact ed si mul t aneousl y wi t h r ol l i ng and compact i ng of  each l ayer  of  base 
cour se.   I f  t hi s base cour se mat er i al  i s  t o be pl aced adj acent  t o anot her  
pavement  sect i on,  t hen t he l ayer s f or  bot h of  t hese sect i ons shal l  be 
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pl aced and compact ed al ong t hi s edge at  t he same t i me.

3. 1. 5. 7   Compact i on and Fi ni shi ng

Li mer ock base cour ses shal l  be compact ed a mi ni mum 98% of  Modi f i ed Pr oct or  
maxi mum dr y densi t y and f i ni shed i n accor dance wi t h t he f ol l owi ng FDOT 
St andar d Speci f i cat i ons:

ROCK BASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 200- 6 and 
7

At  l east  one densi t y t est  shal l  be per f or med per  l i f t ,  or  as speci f i ed by 
FDOT St andar d Specs,  whi chever  f r equency i s gr eat er .

3. 1. 5. 8   Smoothness

The sur f ace of  t he t op l ayer  shal l  show no devi at i ons i n excess of  3/ 8 i nch
 when t est ed wi t h a 12 f oot  st r ai ght edge.   Measur ement s shal l  be t aken i n 
successi ve posi t i ons par al l el  t o t he cent er l i ne of  t he ar ea t o be paved.   
Measur ement s shal l  al so be t aken per pendi cul ar  t o t he cent er l i ne at  50 f oot
 i nt er val s.   Devi at i ons exceedi ng t hi s amount  shal l  be cor r ect ed by 
r emovi ng mat er i al  and r epl aci ng wi t h new mat er i al ,  or  by r ewor ki ng 
exi st i ng mat er i al  and compact i ng i t  t o meet  t hese speci f i cat i ons.

3. 1. 5. 9   Thi ckness Requi r ement s

Fi ni shed t hi ckness of  aggr egat e base cour ses shal l  be as shown on t he 
drawings.

3. 1. 6   Traffic

Compl et ed por t i ons of  t he aggr egat e base cour ses may be opened t o l i mi t ed 
t r af f i c ,  pr ovi ded t her e i s no mar r i ng or  di st or t i ng of  t he sur f ace by t he 
t r af f i c .   Heavy equi pment  shal l  not  be per mi t t ed except  when necessar y t o 
const r uct i on,  and t hen t he ar ea shal l  be pr ot ect ed agai nst  mar r i ng or  
damage t o t he compl et ed wor k.

3. 1. 7   Maintenance

The base cour se shal l  be mai nt ai ned i n a sat i sf act or y condi t i on unt i l  t he 
f ul l  pavement  sect i on i s compl et ed and accept ed.   Mai nt enance shal l  
i ncl ude i mmedi at e r epai r s t o any def ect s and shal l  be r epeat ed as of t en as 
necessar y t o keep t he ar ea i nt act .   Any ar ea of  base cour se t hat  i s 
damaged shal l  be r ewor ked or  r epl aced as necessar y t o compl y wi t h t hi s 
speci f i cat i on.   Aggr egat e base cour ses shal l  be pr i med and mai nt ai ned i n 
accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

ROCK BASE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 200- 8

3. 1. 8   Di sposal  of  Unsat i sf act or y Mat er i al s

Any unsat i sf act or y mat er i al s t hat  must  be r emoved shal l  be di sposed of  as 
di r ect ed by t he Cont r act i ng Of f i cer .   No addi t i onal  payment s wi l l  be made 
f or  mat er i al s t hat  must  be r epl aced.

          - -  End of  Sect i on - -
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SECTI ON 32 12 16

ASPHALT FOR ROADS

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
basi c desi gnat i on onl y.

FLORI DA DEPARTMENT OF TRANSPORTATI ON ( FDOT)

FDOT St andar d Speci f i cat i ons f or  Road and 
Br i dge Const r uct i on

Speci al  Pr ovi s i ons,  when appl i cabl e,  ar e appended and i ncl uded as an 
at t achment  t o t hi s speci f i cat i on sect i on.

Wher e an FDOT St andar d,  Suppl ement al  Speci f i cat i on Sect i on,  and/ or  Speci al  
Pr ovi s i on( s)  i s c i t ed t hat  cont ai ns r ef er ences t o ot her  FDOT sect i ons,  
t hey shal l  al so f or m a par t  of  t hi s speci f i cat i on t o t he ext ent  r ef er enced.

Copi es of  t he most  r ecent  accept ed FDOT St andar d Speci f i cat i ons wi l l  
appl y.  FDOT St andar d Speci f i cat i ons can be obt ai ned f r om t he Fl or i da 
Depar t ment  of  Tr anspor t at i on Map & Publ i cat i on Sal es,  605 Suwannee St r eet ,  
Mai l  St at i on 12 Tal l ahassee,  FL 32399- 0450.  Phone ( 850)  414- 4050,  Fax 
( 850)  414- 4915 or  onl i ne at  www.dot.state.fl.us/specificationsoffice .

Wher e r ef er ence i s made t o " Depar t ment "  or  " Engi neer "  i n t he FDOT St andar d 
Speci f i cat i ons,  Suppl ement al  Speci f i cat i ons,  or  Speci al  Pr ovi s i ons,  i t  
shal l  mean " Gover nment "  or  " Cont r act i ng Of f i cer "  as def i ned i n t he 
Cont r act  Document s.

Requi r ement s speci f i ed her ei n,  speci f i cal l y met hod of  measur ement  and 
basi s of  payment ,  t ake pr ecedence over  FDOT St andar d Speci f i cat i ons,  
Suppl ement al  Speci f i cat i ons,  and Speci al  Pr ovi s i ons.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D2216 ( 2010)  Labor at or y Det er mi nat i on of  Wat er  
( Moi st ur e)  Cont ent  of  Soi l  and Rock by Mass

ASTM D3666 ( 2016)  St andar d Speci f i cat i on f or  Mi ni mum 
Requi r ement s f or  Agenci es Test i ng and 
I nspect i ng Road and Pavi ng Mat er i al s

1. 2   DESCRI PTI ON OF WORK

The wor k shal l  consi st  of  st r uct ur al  ( Type SP) ,  cour se composed of  mi ner al  
aggr egat e and asphal t  mat er i al  heat ed and mi xed i n an of f s i t e mi xi ng pl ant  
and pl aced on a pr epar ed cour se.   Asphal t  cour ses desi gned and const r uct ed 
i n accor dance wi t h t hi s sect i on shal l  conf or m t o t he l i nes,  gr ades,  
t hi cknesses,  and t ypi cal  cr oss sect i ons shown on t he dr awi ngs.   Each 
cour se shal l  be const r uct ed t o t he dept h,  sect i on,  or  el evat i on r equi r ed 

SECTI ON 32 12 16  Page 3
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

by t he dr awi ngs and shal l  be r ol l ed,  f i ni shed,  and appr oved bef or e t he 
pl acement  of  t he next  cour se.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Of f s i t e Pl ant ,  Equi pment ,  and Tool s; G,  RO

  Li st  of  pr oposed equi pment  t o be used i n per f or mance of  
const r uct i on wor k,  i ncl udi ng descr i pt i ve dat a.

Job- Mi x For mul a ( JMF) ; G,  RO

  Mi x desi gn at  l east  30 days bef or e i t  i s  t o be used.

Cont r act or  Qual i t y Cont r ol ; G,  RO

  Qual i t y cont r ol  pl an.

Mat er i al  Accept ance; G,  RO

  Accept ance t est  r esul t s.

Waybi l l s  and Del i ver y Ti cket s; G,  RO

  Copi es of  waybi l l s  and del i ver y t i cket s dur i ng t he pr ogr ess of
t he wor k.   Cer t i f i ed waybi l l s  and del i ver y t i cket s f or  al l
mat er i al s act ual l y used.

SD- 04 Sampl es

Super pave Type SP- 9. 5 St r uct ur al  Cour se ( Tr af f i c  Level  C) ; G,  RO

  A 5 gal l on sampl e f or  mi x desi gn ver i f i cat i on.

Aggregates ; G,  RO

  Suf f i c i ent  mat er i al s t o pr oduce 200 l b.  of  bl ended mi xt ur e f or  
mi x desi gn ver i f i cat i on.

SD- 06 Test  Repor t s

QC Moni t or i ng
Aggregates ; G,  RO

  Aggr egat e and QC t est  r esul t s.

SD- 07 Cer t i f i cat es

Sampl i ng and Test i ng; G,  RO

  Copi es of  cer t i f i ed sampl i ng and t est i ng r esul t s.
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Test i ng Labor at or y; G,  RO

  Cer t i f i cat i on of  Compl i ance.

  Of f s i t e Pl ant  Scal e Cal i br at i on Cer t i f i cat i on.

Super pave Type SP- 9. 5 or  SP- 12. 5 St r uct ur al  Cour se ( Tr af f i c  Level  
C) ; G,  RO

  Amount ,  t ype and descr i pt i on of  any modi f i er s bl ended i nt o t he 
asphal t  st r uct ur al  cour ses.

Asphal t  Cement  Bi nder ; G,  RO

  Copi es of  cer t i f i ed t est  dat a.

  Amount ,  t ype and descr i pt i on of  any modi f i er s bl ended i nt o t he 
asphal t  cement  bi nder

SD- 11 Cl oseout  Submi t t al s

Warranty ; G,  RO

  Wr i t t en asphal t  war r ant y as st at ed i n par agr aph WARRANTY bel ow.

1. 4   SAMPLI NG AND TESTI NG

1. 4. 1   Super pave Type SP- 9. 5 or  SP- 12. 5 St r uct ur al  Cour se ( Tr af f i c  Level  C)

Sampl i ng and t est i ng of  super pave Type SP- 9. 5 or  SP- 12. 5 st r uct ur al  
cour ses ( t r af f i c  l evel  C)  shal l  be Opt i on 1 Mi xt ur e Accept ance i n 
accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

SUPERPAVE ASPHALT CONCRETE. . . . . . . . . . . . . . . . . . . . . . . . Sect i ons 334- 5. 1 and 
334-6

1. 4. 2   Test i ng Labor at or y

The l abor at or y used t o devel op t he JMF shal l  meet  t he r equi r ement s of  
ASTM D3666.   The Gover nment  may i nspect  t he l abor at or y equi pment  and t est  
pr ocedur es pr i or  t o t he st ar t  of  hot  mi x oper at i ons f or  conf or mance t o 
ASTM D3666.   The l abor at or y shal l  mai nt ai n t he Cor ps cer t i f i cat i on f or  t he 
dur at i on of  t he pr oj ect .   A st at ement  s i gned by t he manager  of  t he 
l abor at or y st at i ng t hat  i t  meet s t hese r equi r ement s or  c l ear l y l i s t i ng al l  
def i c i enci es shal l  be submi t t ed t o t he Cont r act i ng Of f i cer  pr i or  t o t he 
st ar t  of  const r uct i on.

1. 5   OFFSI TE PLANT,  EQUI PMENT,  AND TOOLS

1. 5. 1   Gener al  Requi r ement s

Al l  of f s i t e pl ant ,  equi pment ,  machi nes,  and t ool s used i n t he wor k shal l  
be subj ect  t o appr oval  and shal l  be mai nt ai ned i n a sat i sf act or y wor ki ng 
condi t i on at  al l  t i mes.   The equi pment  shal l  be adequat e f or  pl aci ng t he 
bi t umi nous mi xt ur es at  a r at e equal  t o t he pl ant  out put .   The equi pment  
shal l  be capabl e of  pr oduci ng t he r equi r ed compact i on,  meet i ng gr ade 
cont r ol s,  t hi ckness cont r ol  and smoot hness r equi r ement s as set  f or t h 
herein.
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1. 5. 2   Of f s i t e Mi xi ng Pl ant

The of f s i t e mi xi ng pl ant  shal l  be an aut omat i c or  semi - aut omat i c 
cont r ol l ed,  commer ci al l y manuf act ur ed uni t  desi gned and oper at ed t o 
consi st ent l y pr oduce a mi xt ur e wi t hi n t he j ob- mi x f or mul a ( JMF) .   The 
mi xi ng pl ant  shal l  be i n accor dance wi t h t he f ol l owi ng FDOT St andar d 
Specifications:

HOT BI TUMI NOUS MI XTURES -  PLANT,
METHODS,  AND EQUI PMENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i ons 320- 1 TO 
320-4

1. 5. 3   Equipment

Pavi ng equi pment ,  i ncl udi ng mechani cal  spr eadi ng and scr eedi ng equi pment ,  
r ol l er s,  t r ucks,  et c. ,  shal l  be i n accor dance wi t h t he f ol l owi ng FDOT 
St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  PLANT,
METHODS,  AND EQUI PMENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
320-5

1. 6   LI MI TATI ONS OF OPERATI ONS

The bi t umi nous asphal t  mi xt ur es shal l  not  be pl aced upon a wet  sur f ace or  
when t he sur f ace t emper at ur e of  t he under l y i ng cour se i s l ess t han 40 
degr ees F.   The t emper at ur e r equi r ement s may be wai ved by t he Cont r act i ng
Of f i cer ,  i f  r equest ed;  however ,  al l  ot her  r equi r ement s,  i ncl udi ng
compact i on,  shal l  be met .   Oper at i onal  l i mi t at i ons f or  al l  asphal t  
oper at i ons shal l  be i n accor dance wi t h t he f ol l owi ng FDOT St andar d 
Specification:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
330-3

PART 2   PRODUCTS

2. 1   QUALI FI ED PRODUCTS LI ST

The FDOT mai nt ai ns a l i s t  of  qual i f i ed pr oduct s whi ch have pr evi ousl y been 
det er mi ned as meet i ng r equi r ement s f or  use on FDOT pr oj ect s.   Pr oduct s 
i ncl uded on t hi s l i s t ,  as speci f i ed i n FDOT St andar d Speci f i cat i ons 
Sect i on 6- 1,  wi l l  be per mi t t ed wi t hout  f ur t her  t est i ng.   The FDOT 
Qual i f i ed Pr oduct s Li st  I nt er net  addr ess i s http://www.dot.state.fl.us/
SpecificationsOffice/ProductEvaluation/Default.shtm .   The i ncl usi on of  any 
speci f i c  pr oduct  on t he Qual i f i ed Pr oduct s Li st ,  as speci f i ed i n FDOT 
St andar d Speci f i cat i ons Sect i on 6- 1,  i ndi cat es t hat  t he pr oduct  has been 
gi ven cont i ngent  appr oval ,  as evi dence by pr evi ous t est s and appar ent  
ef f ect i veness under  f i el d condi t i ons.

2. 2   SUPERPAVE TYPE SP- 9. 5 OR SP- 12. 5 STRUCTURAL COURSE ( TRAFFI C LEVEL C)

Qual i f i ed super pave asphal t  bi nder  used i n Type SP- 9. 5 or  SP- 12. 5 
st r uct ur al  cour ses shal l  be obt ai ned f r om t he Qual i f i ed Pr oduct s Li st  as 
speci f i ed i n par agr aph " Qual i f i ed Pr oduct s Li st "  above and i n accor dance 
wi t h Sect i on 916- 1. 2 of  t he FDOT St andar d Speci f i cat i ons.   Mat er i al s f or  
super pave asphal t  ut i l i zed i n asphal t i c  st r uct ur al  cour se ( Tr af f i c  Level  
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C)  shal l  be i n accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

SUPERPAVE ASPHALT CONCRETE. . . . . . . . . . . . . . . . . . . . . . . . . Sect i ons 334- 1 and 334- 2
BI TUMI NOUS MATERI ALS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i ons 916- 1 and 916- 2

2. 2. 1   Composi t i on of  Mi xt ur e,  Job- Mi x For mul a ( JMF) ,  and Gr adat i on 
Requirements

Type SP- 9. 5 or  SP- 12. 5 super pave asphal t  ut i l i zed i n asphal t i c  st r uct ur al  
cour se ( Tr af f i c  Level  C)  shal l  have gener al  mi xt ur e composi t i on,  mi x 
desi gn,  and gr adat i on r equi r ement s i n accor dance wi t h t he f ol l owi ng FDOT 
St andar d Speci f i cat i ons:

SUPERPAVE ASPHALT CONCRETE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
334-3

PART 3   EXECUTI ON

3. 1   GENERAL

Of f s i t e pl ant ,  met hods,  equi pment ,  and mat er i al s ut i l i zed i n t he 
pr oduct i on and const r uct i on of  bi t umi nous cour ses shal l  be i n accor dance 
wi t h t he r equi r ement s of  t he FDOT Mat er i al s Manual  Chapt er  3 -  Bi t umi nous 
Mat er i al s.   The FDOT Mat er i al s Manual  I nt er net  addr ess i s:   
http://www.dot.state.fl.us/statematerialsoffice/administration/resources/
library/publications/materialsmanual/index.shtm .

3. 2   OFFSI TE PLANT,  METHODS,  AND EQUI PMENT

Of f s i t e pl ant s,  met hods,  and equi pment  ut i l i zed f or  bi t umi nous cour ses 
speci f i ed her ei n shal l  be i n accor dance wi t h t he f ol l owi ng FDOT St andar d 
Specifications:

HOT BI TUMI NOUS MI XTURES -  PLANT,  
METHODS,  AND EQUI PMENT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
320

3. 3   CONTRACTOR QUALI TY CONTROL

Cont r act or  qual i t y cont r ol  f or  bi t umi nous cour ses speci f i ed her ei n shal l  
be i n accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
330-2

3. 3. 1   Cont r act or  Pr ocess Cont r ol

Cont r act or  pr ocess cont r ol  f or  Opt i on 1 mi xt ur e accept ance f or  super pave 
Type SP- 9. 5 or  SP- 12. 5 shal l  be i n accor dance wi t h t he f ol l owi ng FDOT 
St andar d Speci f i cat i ons:

SUPERPAVE ASPHALT CONCRETE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 334- 4

3. 3. 2   QC Moni t or i ng

The Cont r act or  shal l  submi t  al l  QC t est  r esul t s t o t he Cont r act i ng Of f i cer  
on a dai l y basi s as t he t est s ar e per f or med.   The Cont r act i ng Of f i cer  
r eser ves t he r i ght  t o moni t or  any of  t he Cont r act or ' s qual i t y cont r ol  
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t est i ng and t o per f or m dupl i cat e t est i ng as a check t o t he Cont r act or ' s 
qual i t y cont r ol  t est i ng.

3. 4   MIXING

3. 4. 1   Pr epar at i on of  Asphal t  Cement

Asphal t  cement  f or  bi t umi nous cour ses speci f i ed her ei n shal l  be pr epar ed 
i n accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 330- 4

3. 4. 2   Pr epar at i on of  Aggr egat es

Aggregates  f or  bi t umi nous cour ses speci f i ed her ei n shal l  be pr epar ed i n 
accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
330-5

3. 4. 3   Wat er  Cont ent  of  Aggr egat es

Dr yi ng oper at i ons shal l  r educe t he wat er  cont ent  of  mi xt ur e t o l ess t han
0. 75 per cent .   The wat er  cont ent  t est  wi l l  be conduct ed i n accor dance wi t h
ASTM D2216.  I f  t he wat er  cont ent  i s det er mi ned on hot  bi n sampl es,  t he
wat er  cont ent  wi l l  be a wei ght ed aver age based on composi t i on of  bl end.

3. 4. 4   Pr epar at i on of  t he Mi xt ur e

The mi xt ur e f or  bi t umi nous cour ses speci f i ed her ei n shal l  be pr epar ed i n 
accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
330-6

3. 5   TRANSPORTATI ON OF THE MI XTURE

The mi xt ur e f or  bi t umi nous cour ses speci f i ed her ei n shal l  be t r anspor t ed 
i n accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
330-7

3. 6   PLACI NG THE MI XTURE

Bi t umi nous mi xt ur es shal l  not  be pl aced wi t hout  ampl e t i me t o compl et e
spr eadi ng and r ol l i ng dur i ng dayl i ght  hour s,  unl ess sat i sf act or y ar t i f i c i al
l i ght i ng i s pr ovi ded.

3. 6. 1   Pr epar at i on of  Appl i cat i on Sur f aces

The sur f aces i n whi ch t he mi xt ur e f or  bi t umi nous cour ses speci f i ed her ei n 
ar e t o be appl i ed shal l  be pr epar ed i n accor dance wi t h t he f ol l owi ng FDOT 
St andar d Speci f i cat i ons:
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HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 330- 8

3. 6. 2   Mi xt ur e Pl acement

The mi xt ur e f or  bi t umi nous cour ses speci f i ed her ei n shal l  be pl aced i n 
accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 330- 9

3. 6. 3   Joints

Joi nt s dur i ng pl acement  of  t he mi xt ur e f or  bi t umi nous cour ses speci f i ed 
her ei n shal l  be i n accor dance wi t h t he f ol l owi ng FDOT St andar d 
Specifications:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
330-11

3. 6. 4   Gener al  Requi r ement s f or  Use of  Mechani cal  Spr eader

The r ange of  t emper at ur es of  mi xt ur es,  when dumped i nt o t he mechani cal
spr eader ,  shal l  be as appr oved.   Mi xt ur es havi ng t emper at ur es out si de t he 
r ange of  pl us or  mi nus 30 degr ees F f r om t he mi x desi gn est abl i shed 
t emper at ur e when dumped i nt o t he mechani cal  spr eader  wi l l  be r ej ect ed.   
The mechani cal  spr eader  shal l  be adj ust ed and speed r egul at ed so t hat  t he 
sur f ace of  t he cour se bei ng l ai d wi l l  be smoot h and cont i nuous wi t hout  
t ear s and pul l s,  and of  such dept h t hat ,  when compact ed,  t he sur f ace wi l l  
conf or m t o t he cr oss sect i on,  gr ade,  and cont our  i ndi cat ed.   Pl aci ng wi t h 
r espect  t o t he cent er  l i ne,  ar eas wi t h cr owned sect i ons,  or  t he hi gh si de 
of  ar eas wi t h one- way sl ope shal l  be as di r ect ed.   Pl aci ng of  t he mi xt ur e 
shal l  be as near l y cont i nuous as possi bl e,  and t he speed of  pl aci ng shal l  
be adj ust ed,  as di r ect ed,  t o per mi t  pr oper  r ol l i ng.   When segr egat i on 
occur s i n t he mi xt ur e dur i ng pl aci ng,  t he spr eadi ng oper at i on shal l  be 
suspended unt i l  t he cause i s det er mi ned and cor r ect ed.   I r r egul ar i t i es i n 
al i gnment  of  t he cour se l ef t  by t he mechani cal  spr eader  shal l  be cor r ect ed 
by t r i mmi ng di r ect l y behi nd machi ne.   I mmedi at el y af t er  t r i mmi ng,  t he 
edges of  t he cour se shal l  be t hor oughl y compact ed by t ampi ng l at er al l y 
wi t h a l ut e.   Di st or t i on of  t he cour se dur i ng t ampi ng wi l l  not  be 
permitted.

3. 6. 5   Speci al  Requi r ement s f or  Pl aci ng St r i ps Succeedi ng I ni t i al  St r i ps

I n pl aci ng each succeedi ng st r i p af t er  t he i ni t i al  st r i p has been spr ead
and compact ed,  t he scr eed of  t he mechani cal  spr eader  shal l  over l ap 
pr evi ousl y pl aced st r i p 3 t o 4 i nches and shal l  be suf f i c i ent l y hi gh so 
t hat  compact i on wi l l  pr oduce a smoot h,  dense j oi nt .   The mi xt ur e pl aced on 
t he edge of  t he pr evi ousl y pl aced st r i p by t he mechani cal  spr eader  shal l  
be pushed back t o t he edge of  t he st r i p bei ng pl aced by usi ng a l ut e.   
Excess mi xt ur e shal l  be r emoved and wast ed.

3. 6. 6   Handwor k Behi nd Machi ne Spr eadi ng

A suf f i c i ent  number  of  shovel er s and r aker s shal l  f ol l ow t he spr eadi ng
machi ne,  addi ng or  r emovi ng hot  mi xt ur e and r aki ng mi xt ur es as r equi r ed t o
obt ai n a cour se t hat ,  when compl et ed,  wi l l  conf or m t o al l  r equi r ement s
speci f i ed her ei n.   Excessi ve handwor k wi l l  not  be per mi t t ed.   Br oadcast i ng
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or  f anni ng of  t he mi xt ur e over  ar eas bei ng compact ed wi l l  not  be per mi t t ed.

3. 6. 7   Hand Spr eadi ng i n Li eu of  Machi ne Spr eadi ng

I n ar eas wher e t he use of  machi ne spr eadi ng i s i mpr act i cal ,  t he mi xt ur e
shal l  be spr ead by hand.   Spr eadi ng shal l  be i n a manner  t o pr event
segr egat i on.   The mi xt ur e shal l  be spr ead uni f or ml y wi t h hot  r akes i n a
l oose l ayer  of  t hi ckness t hat ,  when compact ed,  wi l l  conf or m t o t he r equi r ed
gr ade and t hi ckness.

3. 7   COMPACTI ON OF THE MI XTURE

Compact i on of  bi t umi nous cour ses speci f i ed her ei n shal l  be i n accor dance 
wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
330-10

3. 8   SURFACE REQUI REMENTS

Sur f ace r equi r ement s f or  bi t umi nous cour ses speci f i ed her ei n shal l  be i n 
accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

HOT BI TUMI NOUS MI XTURES -  GENERAL 
CONSTRUCTI ON REQUI REMENTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 
330-12

3. 9   THI CKNESS REQUI REMENTS

Fi ni shed t hi ckness of  bi t umi nous cour ses speci f i ed her ei n shal l  be checked 
i n accor dance wi t h t he f ol l owi ng FDOT St andar d Speci f i cat i ons:

SUPERPAVE ASPHALT CONCRETE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 334- 1. 4

3. 10   EDGES OF PAVEMENT

Bul ges adj acent  t o shoul der s shal l  be t r i mmed neat l y t o t he l i ne.

3. 11   PROTECTI ON OF PAVEMENT

Af t er  f i nal  r ol l i ng of  t he pavement ,  no vehi cul ar  t r af f i c  of  any k i nd shal l
be per mi t t ed unt i l  t he pavement  has cool ed t o ambi ent  t emper at ur e.

3. 12   MATERI AL ACCEPTANCE

Mat er i al  accept ance shal l  be i n accor dance wi t h t he f ol l owi ng FDOT 
St andar d Speci f i cat i ons:

SUPERPAVE ASPHALT CONCRETE. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sect i on 334

3. 13   WARRANTY

The asphal t  shal l  be guar ant eed f or  a mi ni mum per i od of  t hr ee year s f r om 
t he dat e of  accept ance.   A wr i t t en war r ant y shal l  be pr ovi ded.   The 
war r ant y shal l  guar ant ee pr ot ect i on agai nst  def ect i ve mat er i al  and 
wor kmanshi p.   Upon r ecei pt  of  not i ce f r om t he Gover nment  of  f ai l ur e of  t he 
syst ems cover ed i n t hi s sect i on dur i ng t he war r ant y per i od,  r epai r s shal l  
be made or  new r epl acement  mat er i al s shal l  be f ur ni shed and i nst al l ed 
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pr ompt l y at  no addi t i onal  cost  t o t he Gover nment .

          - -  End of  Sect i on - -
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SECTI ON 32 92 19

SEEDING

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C602 ( 2013a)  Agr i cul t ur al  Li mi ng Mat er i al s

ASTM D2028/ D2028M ( 2015)  Cut back Asphal t  ( Rapi d- Cur i ng Type)

ASTM D4972 ( 2013)  pH of  Soi l s

ASTM D5268 ( 2013)  Topsoi l  Used f or  Landscapi ng 
Purposes

ASTM D977 ( 2013;  E 2014)  Emul si f i ed Asphal t

U. S.  DEPARTMENT OF AGRI CULTURE ( USDA)

AMS Seed Act ( 1940;  R 1988;  R 1998)  Feder al  Seed Act

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Equipment
Sur f ace Er osi on Cont r ol  Mat er i al
Chemi cal  Tr eat ment  Mat er i al

  A l i s t i ng of  equi pment  t o be used f or  t he seedi ng oper at i on.

  Manuf act ur er ' s l i t er at ur e i ncl udi ng physi cal  char act er i st i cs,  
appl i cat i on and i nst al l at i on i nst r uct i ons f or  equi pment ,  sur f ace 
er osi on cont r ol  mat er i al  and chemi cal  t r eat ment  mat er i al .

Delivery

  Del i ver y schedul e.

Fi ni shed Gr ade and Topsoi l

  Fi ni shed gr ade st at us.
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Topsoil

  Avai l abi l i t y  of  t opsoi l  f r om t he st r i ppi ng and st ock pi l i ng 
operation.

Quant i t y Check

  Bag count  or  bul k wei ght  measur ement s of  mat er i al  used compar ed 
wi t h ar ea cover ed t o det er mi ne t he appl i cat i on r at e and quant i t y 
installed.

Seed Est abl i shment  Per i od

  Cal endar  t i me per i od f or  t he seed est abl i shment  per i od.   When 
t her e i s mor e t han one seed est abl i shment  per i od,  t he boundar i es 
of  t he seeded ar ea cover ed f or  each per i od shal l  be descr i bed.

Mai nt enance Recor d

  Mai nt enance wor k per f or med,  ar ea r epai r ed or  r ei nst al l ed,  
di agnosi s f or  unsat i sf act or y st and of  gr ass pl ant s.

Appl i cat i on of  Pest i c i de

  Pest i c i de t r eat ment  pl an wi t h sequence of  t r eat ment  wor k wi t h 
dat es and t i mes.   The pest i c i de t r ade name,  EPA r egi st r at i on 
number ,  chemi cal  composi t i on,  f or mul at i on,  concent r at i on of  
or i gi nal  and di l ut ed mat er i al ,  appl i cat i on r at e of  act i ve 
i ngr edi ent s,  met hod of  appl i cat i on,  ar ea t r eat ed,  amount  appl i ed;  
and t he name and st at e l i cense number  of  t he st at e cer t i f i ed 
appl i cat or  shal l  be i ncl uded.

SD- 06 Test  Repor t s

Equi pment  Cal i br at i on

  Cer t i f i cat i on of  cal i br at i on t est s conduct ed on t he equi pment  
used i n seedi ng oper at i on.

Soi l  Test

  Cer t i f i ed r epor t s of  i nspect i ons and l abor at or y t est s,  pr epar ed 
by an i ndependent  t est i ng agency,  i ncl udi ng anal ysi s and 
i nt er pr et at i on of  t est  r esul t s.   Each r epor t  shal l  be pr oper l y 
i dent i f i ed.   Test  met hods used and compl i ance wi t h r ecogni zed 
st andar ds shal l  be descr i bed.

SD- 07 Cer t i f i cat es

Tempor ar y Seedi ng
Seed
Topsoil
pH Adj ust er
Fertilizer
Or gani c Mat er i al
Soi l  Condi t i oner
Mulch
Asphal t  Adhesi ve
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Pesticide

  Pr i or  t o t he del i ver y of  mat er i al s,  cer t i f i cat es of  compl i ance 
at t est i ng t hat  mat er i al s meet  t he speci f i ed r equi r ement s.   
Cer t i f i ed copi es of  t he mat er i al  cer t i f i cat es shal l  i ncl ude t he 
following:

     a.   Seed.   Cl assi f i cat i on,  bot ani cal  name,  common name,  
per cent  pur e l i ve seed,  mi ni mum per cent  ger mi nat i on and har d seed,  
maxi mum per cent  weed seed cont ent ,  and dat e t est ed.

     b.   Topsoi l .   Par t i c l e s i ze,  pH,  or gani c mat t er  cont ent ,  
t ext ual  c l ass,  sol ubl e sal t s,  and chemi cal  and mechani cal  anal yses.

     c.   pH Adj ust er .   Cal c i um car bonat e equi val ent  and si eve 
analysis.

     d.   Fer t i l i zer .   Chemi cal  anal ysi s and composi t i on per cent .

     e.   Or gani c Mat er i al .   Composi t i on and sour ce.

     f .   Soi l  Condi t i oner .   Composi t i on and sour ce.

     g.   Mul ch.   Composi t i on and sour ce.

     h.   Asphal t  Adhesi ve.   Composi t i on.

     i .   Pest i c i de.   EPA r egi st r at i on number  and r egi st er ed uses.

1. 3   SOURCE I NSPECTI ON

The sour ce of  del i ver ed t opsoi l  shal l  be subj ect  t o i nspect i on.

1. 4   DELI VERY,  I NSPECTI ON,  STORAGE,  AND HANDLI NG

1. 4. 1   Delivery

A del i ver y schedul e shal l  be pr ovi ded at  l east  10 cal endar  days pr i or  t o 
t he f i r st  day of  del i ver y.

1. 4. 1. 1   Del i ver ed Topsoi l

Pr i or  t o t he del i ver y of  any t opsoi l ,  i t s  avai l abi l i t y  shal l  be ver i f i ed 
as i ndi cat ed i n par agr aph TOPSOI L.   A soi l  t est  shal l  be pr ovi ded f or  
t opsoi l  del i ver ed t o t he s i t e.

1. 4. 1. 2   Soi l  Amendment s

Soi l  amendment s shal l  be del i ver ed t o t he s i t e i n or i gi nal ,  unopened 
cont ai ner s bear i ng t he manuf act ur er ' s chemi cal  anal ysi s.   I n l i eu of  
cont ai ner s,  soi l  amendment s may be f ur ni shed i n bul k.   A chemi cal  anal ysi s 
shal l  be pr ovi ded f or  bul k del i ver i es.

1. 4. 1. 3   Pesticides

Pest i c i de mat er i al  shal l  be del i ver ed t o t he s i t e i n t he or i gi nal ,  
unopened cont ai ner s bear i ng l egi bl e l abel s i ndi cat i ng t he EPA r egi st r at i on 
number  and t he manuf act ur er ' s r egi st er ed use.
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1. 4. 2   Inspection

Seed shal l  be i nspect ed upon ar r i val  at  t he j ob s i t e f or  conf or mi t y t o 
speci es and qual i t y.   Seed t hat  i s wet ,  mol dy,  or  bear s a t est  dat e f i ve 
mont hs or  ol der  shal l  be r ej ect ed.   Ot her  mat er i al s shal l  be i nspect ed f or  
compl i ance wi t h speci f i ed r equi r ement s.   The f ol l owi ng shal l  be r ej ect ed:   
Open soi l  amendment  cont ai ner s or  wet  soi l  amendment s;  t opsoi l  t hat  
cont ai ns s l ag,  c i nder s,  st ones,  l umps of  soi l ,  st i cks,  r oot s,  t r ash or  
ot her  mat er i al  over  a mi ni mum 1- 1/ 2 i nch di amet er ;  and t opsoi l  t hat  
cont ai ns v i abl e pl ant s and pl ant  par t s.   Unaccept abl e mat er i al s shal l  be 
r emoved f r om t he j ob s i t e.

1. 4. 3   Storage

Mat er i al s shal l  be st or ed i n desi gnat ed ar eas.   Seed,  l i me,  and f er t i l i zer  
shal l  be st or ed i n cool ,  dr y l ocat i ons away f r om cont ami nant s.   Chemi cal  
t r eat ment  mat er i al  shal l  be st or ed accor di ng t o t he manuf act ur er ' s 
i nst r uct i ons,  and not  wi t h seedi ng oper at i on mat er i al s.

1. 4. 4   Handling

Except  f or  bul k del i ver i es,  mat er i al s shal l  not  be dr opped or  dumped f r om 
vehicles.

1. 4. 5   Ti me Li mi t at i on

Hydr oseedi ng t i me l i mi t at i on f or  hol di ng seed i n t he s l ur r y shal l  be a 
maxi mum of  24 hour s.

PART 2   PRODUCTS

2. 1   SEED

2. 1. 1   Classification

Pr ovi de St at e- cer t i f i ed seed of  t he l at est  season' s cr op del i ver ed i n 
or i gi nal  seal ed packages,  bear i ng pr oducer ' s guar ant eed anal ysi s f or  
per cent ages of  mi xt ur es,  pur i t y,  ger mi nat i on,  har d seed,  weed seed 
cont ent ,  and i ner t  mat er i al .   Label  i n conf or mance wi t h AMS Seed Act  and 
appl i cabl e st at e seed l aws.

2. 1. 2   Per manent  Seed Speci es and Mi xt ur es

Per manent  seed speci es and mi xt ur es shal l  be pr opor t i oned by wei ght  as 
follows:

                                     Per cent  Pur e
  Bot ani cal  Name     Common Name       Li ve Seed 

  paspal um not at um    Ar gent i ne      90 per cent  mi n.
    ' Ar gent i ne'         Bahi a

  cynodon dact yl on    Common         90 per cent  mi n.
                      Ber muda

2. 1. 3   Tempor ar y Seed Speci es

Use t empor ar y seed speci es,  appr opr i at e f or  t he season t hat  wi l l  qui ckl y 
est abl i sh gr ass whi ch r emai ns unt i l  per manent  gr ass i s est abl i shed.   
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Tempor ar y gr ass shal l  not  i mpede t he est abl i shment  of  per manent  gr ass.   
Tempor ar y seed speci es and mi xt ur es shal l  be 90 per cent  mi ni mum pur e l i ve 
seed pr opor t i oned by wei ght .

2. 1. 4   Quality

Weed seed shal l  be a maxi mum 1 per cent  by wei ght  of  t he t ot al  mi xt ur e.

2. 1. 5   Seed Mi xi ng

The mi xi ng of  seed may be done by t he seed suppl i er  pr i or  t o del i ver y,  or  
on s i t e as di r ect ed.

2. 1. 6   Substitutions

Subst i t ut i ons wi l l  not  be al l owed wi t hout  wr i t t en r equest  t o and appr oval  
f r om t he Cont r act i ng Of f i cer .

2. 2   TOPSOIL

Topsoi l  shal l  be as def i ned i n ASTM D5268.   When avai l abl e,  t he t opsoi l  
shal l  be t he exi st i ng sur f ace soi l  st r i pped and st ockpi l ed onsi t e i n 
accor dance wi t h Sect i on 35 41 00 EMBANKMENT CONSTRUCTI ON.   When addi t i onal  
t opsoi l  i s  r equi r ed beyond t he avai l abl e t opsoi l  f r om t he st r i ppi ng 
oper at i on,  t opsoi l  shal l  be del i ver ed and amended as r ecommended by t he 
soi l  t est  f or  t he seed speci f i ed.   Topsoi l  shal l  be f r ee of  s l ag,  c i nder s,  
st ones,  l umps of  soi l ,  st i cks,  r oot s,  t r ash and ot her  mat er i al  over  a 
mi ni mum 1- 1/ 2 i nch di amet er .   Topsoi l  shal l  be f r ee of  v i abl e pl ant s and 
pl ant  par t s.

2. 3   SOI L AMENDMENTS

Soi l  amendment s shal l  consi st  of  pH adj ust er ,  f er t i l i zer ,  or gani c 
mat er i al ,  and soi l  condi t i oner s meet i ng t he f ol l owi ng r equi r ement s.   
Ver mi cul i t e shal l  not  be used.

2. 3. 1   pH Adj ust er

The pH adj ust er  shal l  be an agr i cul t ur al  l i mi ng mat er i al  i n accor dance 
with ASTM C602.   These mat er i al s may be bur nt  l i me,  hydr at ed l i me,  gr ound 
l i mest one,  sul f ur ,  or  shel l s.   The pH adj ust er  shal l  be used t o cr eat e a 
f avor abl e soi l  pH f or  t he pl ant  mat er i al  speci f i ed.

2. 3. 1. 1   Limestone

Li mest one mat er i al  shal l  cont ai n a mi ni mum cal c i um car bonat e equi val ent  of  
80 per cent .   Gr adat i on:   A mi ni mum 95 per cent  shal l  pass t hr ough a No.  8 
s i eve,  and a mi ni mum 55 per cent  shal l  pass t hr ough a No.  60 si eve.   To 
r ai se soi l  pH,  gr ound l i mest one shal l  be used.

2. 3. 1. 2   Hydr at ed Li me

Hydr at ed l i me shal l  cont ai n a mi ni mum cal c i um car bonat e equi val ent  of  110 
per cent .   Gr adat i on:   A mi ni mum 100 per cent  shal l  pass t hr ough a No.  8 
s i eve,  and a mi ni mum 97 per cent  shal l  pass t hr ough a No.  60 si eve.

2. 3. 1. 3   Bur nt  Li me

Bur nt  l i me shal l  cont ai n a mi ni mum cal c i um car bonat e equi val ent  of  140 
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per cent .   Gr adat i on:   A mi ni mum 95 per cent  shal l  pass t hr ough a No.  8 
s i eve,  and a mi ni mum 35 per cent  shal l  pass t hr ough a No.  60 si eve.

2. 3. 2   Fertilizer

I t  shal l  be as r ecommended by t he soi l  t est ,  and f er t i l i zer  shal l  be 
cont r ol l ed r el ease commer ci al  gr ade,  f r ee f l owi ng,  uni f or m i n 
composi t i on.   The f er t i l i zer  shal l  be der i ved f r om sul phur  coat ed ur ea,  
ur ea f or mal dehyde,  pl ast i c or  pol ymer  coat ed pi l l s ,  or  i sobut yl enedi ur ea 
( I BDU) .   Fer t i l i zer  shal l  be bal anced wi t h t he i ncl usi on of  t r ace mi ner al s 
and mi cr o- nut r i ent s.   The Cont r act or  shal l  i nsur e t hat  no f er t i l i zer  i s 
deposi t ed i nt o any body of  wat er .

2. 3. 3   Ni t r ogen Car r i er  Fer t i l i zer

I t  shal l  be as r ecommended by t he soi l  t est .   Ni t r ogen car r i er  f er t i l i zer  
shal l  be commer ci al  gr ade,  f r ee f l owi ng,  and uni f or m i n composi t i on.   The 
f er t i l i zer  may be a l i qui d ni t r ogen sol ut i on.

2. 3. 4   Or gani c Mat er i al

Or gani c mat er i al  shal l  consi st  of  ei t her  bonemeal ,  r ot t ed manur e,  
decomposed wood der i vat i ves,  r ecycl ed compost ,  or  wor m cast i ngs.

2. 3. 4. 1   Bonemeal

Bonemeal  shal l  be f i nel y gr ound,  st eamed bone pr oduct  cont ai ni ng f r om 2 t o 
4 per cent  ni t r ogen and 16 t o 40 per cent  phosphor i c aci d.

2. 3. 4. 2   Rot t ed Manur e

Rot t ed manur e shal l  be unl eached hor se,  chi cken or  cat t l e manur e 
cont ai ni ng a maxi mum 25 per cent  by vol ume of  st r aw,  sawdust ,  or  ot her  
beddi ng mat er i al s.   I t  shal l  cont ai n no chemi cal s or  i ngr edi ent s har mf ul  
t o pl ant s.   The manur e shal l  be heat  t r eat ed t o k i l l  weed seeds and be 
f r ee of  st ones,  st i cks,  and soi l .

2. 3. 4. 3   Decomposed Wood Der i vat i ves

Decomposed wood der i vat i ves shal l  be gr ound bar k,  sawdust ,  yar d t r i mmi ngs,  
or  ot her  wood wast e mat er i al  t hat  i s  f r ee of  st ones,  st i cks,  soi l ,  and 
t oxi c subst ances har mf ul  t o pl ant s,  and i s f ul l y  compost ed or  st abi l i zed 
wi t h ni t r ogen.

2. 3. 4. 4   Recycl ed Compost

Compost  shal l  be a wel l  decomposed,  st abl e,  weed f r ee or gani c mat t er  
sour ce.   Compost  shal l  be der i ved f r om f ood;  agr i cul t ur al  or  i ndust r i al  
r esi dual s;  bi osol i ds ( t r eat ed wi t h sewage sl udge) ;  yar d t r i mmi ngs;  or  
sour ce- separ at ed or  mi xed sol i d wast e.   The compost  shal l  possess no 
obj ect i onabl e odor s,  and shal l  not  r esembl e t he r aw mat er i al  f r om whi ch i t  
was der i ved.   The mat er i al  shal l  not  cont ai n subst ances t oxi c t o pl ant s.   
Gr adat i on:   The compost  mat er i al  shal l  pass t hr ough a 3/ 8 i nch scr een,  
possess a pH of  5. 5 t o 8. 0,  and have a moi st ur e cont end bet ween 35- 55 
per cent  by wei ght .   The mat er i al  shal l  not  cont ai n mor e t han 1 per cent  by 
wei ght  of  man- made f or ei gn mat t er .   Compost  shal l  be c l eaned of  pl ast i c 
mat er i al s l ar ger  t han 2 i nches i n l engt h.
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2. 3. 4. 5   Wor m Cast i ngs

Wor m cast i ngs shal l  be scr eened of  wor ms and f ood sour ce,  and shal l  be 
commer ci al l y packaged.

2. 3. 5   Soi l  Condi t i oner

Soi l  condi t i oner  shal l  be sand,  super  absor bent  pol ymer s,  cal c i ned cl ay,  
or  gypsum f or  use si ngul ar l y or  i n combi nat i on t o meet  t he r equi r ement s of  
t he soi l  t est .

2. 3. 5. 1   Sand

Sand shal l  be c l ean and f r ee of  t oxi c mat er i al s.   Gr adat i on:   A mi ni mum 96 
per cent  by wei ght  shal l  pass a No.  10 si eve,  and a mi ni mum 10 per cent  by 
wei ght  shal l  pass a No.  16 si eve.   Gr eensand shal l  be bal anced wi t h t he 
i ncl usi on of  t r ace mi ner al s and nut r i ent s.

2. 3. 5. 2   Super  Absor bent  Pol ymer s

To i mpr ove wat er  r et ent i on i n soi l s,  super  absor bent  pol ymer s shal l  be 
s i zed and appl i ed accor di ng t o t he manuf act ur er ' s r ecommendat i ons.   
Pol ymer s shal l  be added as a soi l  amendment  and be cr oss- l i nked 
pol yacr yl ami de,  wi t h an absor pt i on capaci t y of  250- 400 t i mes i t s wei ght .   
Pol ymer s shal l  al so be added t o t he seed and be a st ar ch gr af t ed 
pol yacr yl oni t r at e,  wi t h gr aphi t e added as a t acky st i cker .   I t  shal l  have 
an absor pt i on capaci t y of  100 pl us t i mes i t s wei ght .

2. 3. 5. 3   Cal c i ned Cl ay

Cal ci ned cl ay shal l  be gr anul ar  par t i cul at es pr oduced f r om mont mor i l l oni t e 
c l ay cal c i ned t o a mi ni mum t emper at ur e of  1, 200 degr ees F.   Gr adat i on:   A 
mi ni mum 90 per cent  shal l  pass a No.  8 s i eve;  a mi ni mum  99 per cent  shal l  
be r et ai ned on a No.  60 si eve;  and a maxi mum 2 per cent  shal l  pass a No.  
100 si eve.   Bul k densi t y:   A maxi mum 40 pounds per  cubi c f oot .

2. 3. 5. 4   Gypsum

Gypsum shal l  be commer ci al l y packaged,  f r ee f l owi ng,  and a mi ni mum 95 
per cent  cal c i um sul f at e by vol ume.

2. 4   MULCH

Mul ch shal l  be f r ee f r om weeds,  mol d,  and ot her  del et er i ous mat er i al s.   
Mul ch mat er i al s shal l  be nat i ve t o t he r egi on.

2. 4. 1   Straw

St al ks f r om oat s,  wheat ,  r ye,  bar l ey,  or  r i ce.   Fur ni sh i n ai r - dr y 
condi t i on and of  pr oper  consi st ency f or  pl aci ng wi t h commer ci al  mul ch 
bl owi ng equi pment .   St r aw shal l  cont ai n no f er t i l e seed.

2. 4. 2   Hay

Nat i ve hay,  sudan- gr ass hay,  br oomsedge hay,  or  ot her  her baceous mowi ngs,  
f ur ni shed i n an ai r - dr y condi t i on and of  pr oper  consi st ency f or  pl aci ng 
wi t h commer ci al  mul ch bl owi ng equi pment .   Hay shal l  be st er i l e,  cont ai ni ng 
no f er t i l e seed.
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2. 4. 3   Wood Cel l ul ose Fi ber

Pr ocessed t o cont ai n no gr owt h or  ger mi nat i on- i nhi bi t i ng f act or s and dyed 
an appr opr i at e col or  t o f aci l i t at e pl acement  dur i ng appl i cat i on.   
Composi t i on on ai r - dr y wei ght  basi s:   9 t o 15 per cent  moi st ur e,  pH r ange 
f r om 4. 5 t o 6. 0.   Use wi t h hydr aul i c appl i cat i on of  gr ass seed and 
fertilizer.

2. 4. 4   Paper  Fi ber

Paper  f i ber  mul ch shal l  be r ecycl ed news pr i nt  t hat  i s  shr edded f or  t he 
pur pose of  mul chi ng seed.

2. 5   ASPHALT ADHESI VE

Emul si f i ed asphal t ,  conf or mi ng t o ASTM D977,  Gr ade SS- 1;  and cut back 
asphal t ,  conf or mi ng t o ASTM D2028/ D2028M,  Desi gnat i on RC- 70.

2. 6   WATER

Wat er  shal l  be t he r esponsi bi l i t y  of  t he Cont r act or ,  unl ess ot her wi se 
not ed.   Wat er  shal l  not  cont ai n el ement s t oxi c t o pl ant  l i f e.

2. 7   PESTICIDE

Pest i c i de shal l  be i nsect i c i de,  her bi c i de,  f ungi c i de,  nemat oci de,  
r odent i c i de or  mi t i c i de.   For  t he pur pose of  t hi s speci f i cat i on,  a soi l  
f umi gant  shal l  have t he same r equi r ement s as a pest i c i de.   The pest i c i de 
mat er i al  shal l  be EPA r egi st er ed and appr ove.

2. 8   SURFACE EROSI ON CONTROL MATERI AL

The Cont r act or  shal l  be r esponsi bl e f or  cont r ol l i ng/ r epai r i ng er osi on on 
al l  exposed sur f aces t hr oughout  const r uct i on and unt i l  a st abl e st and of  
gr ass i s est abl i shed.   Pr ovi de er osi on cont r ol  mat er i al s as necessar y t o 
f aci l i t at e t he wor k.   Sur f ace er osi on cont r ol  mat er i al  shal l  conf or m t o 
t he f ol l owi ng:

2. 8. 1   Er osi on Cont r ol  Chemi cal s

Chemi cal s shal l  be hi gh- pol ymer  synt het i c r esi n or  col d- wat er  emul si on of  
sel ect ed pet r ol eum r esi ns.

2. 8. 2   Hydr ophi l i c  Col l oi ds

Hydr ophi l i c  col l oi ds shal l  be physi ol ogi cal l y har ml ess t o pl ant  and ani mal  
l i f e wi t hout  phyt ot oxi c agent s.   Col l oi ds shal l  be nat ur al l y occur r i ng,  
s i l i cat e powder  based,  and shal l  f or m a wat er  i nsol ubl e membr ane af t er  
cur i ng.   Col l oi ds shal l  r esi st  mol d gr owt h.

PART 3   EXECUTI ON

3. 1   I NSTALLI NG SEED TI ME AND CONDI TI ONS

3. 1. 1   Seedi ng Ti me

Check wi t h l ocal  Agr i cul t ur e Ext ensi on Ser vi ce f or  r ecommended 
r est r i ct i ons on seedi ng t i me t o meet  l ocal  gr owi ng condi t i ons.
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3. 1. 2   Seedi ng Condi t i ons

Seedi ng oper at i ons shal l  be per f or med onl y dur i ng per i ods when benef i c i al  
r esul t s can be obt ai ned.   When dr ought ,  excessi ve moi st ur e,  or  ot her  
unsat i sf act or y condi t i ons pr evai l ,  t he wor k shal l  be st opped when 
di r ect ed.   When speci al  condi t i ons war r ant  a var i ance t o t he seedi ng 
oper at i ons,  pr oposed al t er nat e t i mes shal l  be submi t t ed f or  appr oval .

3. 1. 3   Equi pment  Cal i br at i on

I mmedi at el y pr i or  t o commencement  of  seedi ng oper at i ons,  cal i br at i on t est s 
shal l  be conduct ed on t he equi pment  t o be used.   These t est s shal l  conf i r m 
t hat  t he equi pment  i s oper at i ng wi t hi n t he manuf act ur er ' s speci f i cat i ons 
and wi l l  meet  t he speci f i ed cr i t er i a.   The equi pment  shal l  be cal i br at ed a 
mi ni mum of  once ever y day dur i ng t he oper at i on.   The cal i br at i on t est  
r esul t s shal l  be pr ovi ded wi t hi n 1 week of  t est i ng.

3. 1. 4   Soi l  Test

Del i ver ed t opsoi l ,  exi st i ng soi l  i n smoot h gr aded ar eas,  and st ockpi l ed 
t opsoi l  shal l  be t est ed i n accor dance wi t h ASTM D5268 and ASTM D4972 f or  
det er mi ni ng t he par t i c l e s i ze,  pH,  or gani c mat t er  cont ent ,  t ext ur al  c l ass,  
chemi cal  anal ysi s,  sol ubl e sal t s anal ysi s,  and mechani cal  anal ysi s.   
Sampl e col l ect i on on si t e shal l  be r andom over  t he ent i r e s i t e.   Sampl e 
col l ect i on f or  st ockpi l ed t opsoi l  shal l  be at  di f f er ent  l evel s i n t he 
st ockpi l e.   The soi l  shal l  be f r ee f r om debr i s,  noxi ous weeds,  t oxi c 
subst ances or  ot her  mat er i al s har mf ul  t o pl ant  gr owt h.   The t est  shal l  
det er mi ne t he quant i t i es and t ype of  soi l  amendment s r equi r ed t o meet  
l ocal  gr owi ng condi t i ons f or  t he speci f i ed seed speci es.

3. 2   SI TE PREPARATI ON

3. 2. 1   Fi ni shed Gr ade and Topsoi l

The Cont r act or  shal l  ver i f y t hat  f i ni shed gr ades ar e as i ndi cat ed on 
dr awi ngs,  and pl aci ng of  t opsoi l ,  smoot h gr adi ng,  and compact i on 
r equi r ement s have been compl et ed i n accor dance wi t h Sect i on 35 41 00 
EMBANKMENT CONSTRUCTI ON,  pr i or  t o t he commencement  of  seedi ng oper at i on.

3. 2. 2   Appl i cat i on of  Soi l  Amendment s

3. 2. 2. 1   pH Adj ust er

The pH adj ust er  shal l  be appl i ed as r ecommended by t he soi l  t est .   The pH 
adj ust er  shal l  be i ncor por at ed i nt o t he soi l  t o a maxi mum 4- i nch dept h or  
may be i ncor por at ed as par t  of  t he t i l l age oper at i on.

3. 2. 2. 2   Fertilizer

The f er t i l i zer  shal l  be appl i ed as r ecommended by t he soi l  t est .   
Fer t i l i zer  shal l  be i ncor por at ed i nt o t he soi l  t o a maxi mum 4- i nch dept h 
or  may be i ncor por at ed as par t  of  t he t i l l age or  hydr oseedi ng oper at i on.

3. 2. 2. 3   Soi l  Condi t i oner

The soi l  condi t i oner  shal l  be appl i ed as r ecommended by t he soi l  t est .   
Soi l  condi t i oner  shal l  be spr ead uni f or ml y over  t he soi l  mi ni mum 1 i nch 
dept h and t hor oughl y i ncor por at ed by t i l l age i nt o t he soi l  t o a maxi mum 
4- i nch dept h.

SECTI ON 32 92 19  Page 12
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

3. 2. 2. 4   Super  Absor bent  Pol ymer s

Pol ymer s shal l  be spr ead uni f or ml y over  t he soi l  as r ecommended by t he 
manuf act ur er  and t hor oughl y i ncor por at ed by t i l l age i nt o t he soi l  t o a 
maxi mum 4 i nch dept h.

3. 2. 3   Tillage

Soi l  on s l opes up t o a maxi mum of  3 hor i zont al  t o 1 ver t i cal  shal l  be 
t i l l ed t o a mi ni mum 4- i nch dept h.   On sl opes bet ween 3 hor i zont al  t o 1 
ver t i cal  and 1 t o 1,  t he soi l  shal l  be t i l l ed t o a mi ni mum 2- i nch dept h by 
scar i f y i ng wi t h heavy r akes or  ot her  met hod.   Rot ot i l l er s shal l  be used 
wher e soi l  condi t i ons and l engt h of  s l ope per mi t .   Dr ai nage pat t er ns shal l  
be mai nt ai ned as i ndi cat ed on t he dr awi ngs.   Ar eas compact ed by 
const r uct i on oper at i ons shal l  be compl et el y pul ver i zed by t i l l age.   Soi l  
used f or  r epai r  of  sur f ace er osi on or  gr ade def i c i enci es shal l  conf or m t o 
t opsoi l  r equi r ement s.   The pH adj ust er ,  f er t i l i zer ,  and soi l  condi t i oner  
may be appl i ed dur i ng t hi s pr ocedur e.

3. 2. 4   Pr epar ed Sur f ace

The pr epar ed sur f ace shal l  be a maxi mum of  1 i nch bel ow t he adj oi ni ng 
gr ade of  any sur f ace ar ea.   New sur f aces shal l  be bl ended t o exi st i ng 
ar eas.   The pr epar ed sur f ace shal l  be compl et ed wi t h a l i ght  r aki ng t o 
r emove debr i s.   Debr i s and st ones over  a mi ni mum 3 i nches i n any di mensi on 
shal l  be r emoved f r om t he sur f ace.   Ar eas wi t h t he pr epar ed sur f ace shal l  
be pr ot ect ed f r om compact i on,  damage by vehi cul ar  and pedest r i an t r af f i c ,  
and sur f ace er osi on.

3. 3   SEED APPLI CATI ON

Pr i or  t o i nst al l i ng seed,  any pr evi ousl y pr epar ed sur f ace compact ed or  
damaged shal l  be r ewor ked t o meet  t he r equi r ement s of  t he par agr aph SI TE 
PREPARATI ON.   Seedi ng oper at i ons shal l  not  t ake pl ace when t he wi nd 
vel oci t y wi l l  pr event  uni f or m seed di st r i but i on.

3. 3. 1   I nst al l i ng Seed

Seedi ng met hod shal l  be br oadcast  seedi ng or  hydr oseedi ng.   Seedi ng 
pr ocedur e shal l  ensur e even cover age.   Gr avi t y f eed appl i cat or s,  whi ch 
dr op seed di r ect l y f r om a hopper  ont o t he pr epar ed soi l ,  shal l  not  be 
used,  unl ess ot her wi se appr oved,  because of  t he di f f i cul t y i n achi evi ng 
even cover age.   Absor bent  pol ymer  powder  shal l  be mi xed wi t h t he dr y seed 
at  t he r at e r ecommended by t he manuf act ur er .

3. 3. 1. 1   Br oadcast  Seedi ng

Seed shal l  be uni f or ml y br oadcast  at  t he mi ni mum r at e of  10 pounds 
Ar gent i ne Bahi a and 2 pounds Common Ber muda per  1000 squar e f eet  usi ng 
br oadcast  seeder s.   The Cont r act or  shal l  be r esponsi bl e f or  cal cul at i ng 
and appl y i ng t he act ual  pur e l i ve seed poundage based on t he l abel  
at t ached t o each bag of  seed,  and t o achi eve t he st and of  gr ass r equi r e 
bel ow.   Al so,  t he Cont r act or  shal l  det er mi ne t he appl i cat i on r at e of  
t empor ar y seed r equi r ed.   Sow one- hal f  t he seed i n one di r ect i on,  and sow 
r emai nder  at  r i ght  angl es t o t he f i r st  sowi ng.   Cover  seed uni f or ml y t o a 
maxi mum dept h of  1/ 4 i nch by di sk har r ow,  st eel  mat  dr ag,  cul t i packer ,  or  
ot her  appr oved devi ce.
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3. 3. 1. 2   Rolling

The ent i r e ar ea shal l  be f i r med wi t h a r ol l er  not  exceedi ng 90 pounds per  
f oot  r ol l er  wi dt h.   Sl opes over  a maxi mum 3 hor i zont al  t o 1 ver t i cal  shal l  
not  be r ol l ed.

3. 3. 1. 3   Hydroseeding

Seed shal l  be br oadcast  at  t he mi ni mum r at e of  10 pounds Ar gent i ne Bahi a 
and 2 pounds Common Ber muda per  1000 squar e f eet .   Seed and f er t i l i zer  
shal l  be added t o wat er  and t hor oughl y mi xed t o meet  t he r at es speci f i ed.   
The Cont r act or  shal l  be r esponsi bl e f or  cal cul at i ng and appl y i ng t he 
act ual  pur e l i ve seed poundage based on t he l abel  at t ached t o each bag of  
seed,  and t o achi eve t he st and of  gr ass r equi r e bel ow.   Al so,  t he 
Cont r act or  shal l  det er mi ne t he appl i cat i on r at e of  t empor ar y seed 
r equi r ed.   The t i me per i od f or  t he seed t o be hel d i n t he s l ur r y shal l  not  
exceed 24 hour s.   Wood cel l ul ose f i ber  mul ch and t acki f i er  shal l  be added 
at  t he r at es r ecommended by t he manuf act ur er  af t er  t he seed,  f er t i l i zer ,  
and wat er  have been t hor oughl y mi xed t o pr oduce a homogeneous sl ur r y.   
Sl ur r y shal l  be uni f or ml y appl i ed under  pr essur e over  t he ent i r e ar ea.   
The hydr oseeded ar ea shal l  not  be r ol l ed.

3. 3. 2   Mulching

3. 3. 2. 1   Hay or  St r aw Mul ch

Hay or  st r aw mul ch shal l  be spr ead uni f or ml y at  t he r at e of  2 t ons per  acr e.   
Mul ch shal l  be spr ead by hand,  bl ower - t ype mul ch spr eader ,  or  ot her  
appr oved met hod.   Mul chi ng shal l  be st ar t ed on t he wi ndwar d si de of  
r el at i vel y f l at  ar eas or  on t he upper  par t  of  st eep sl opes,  and cont i nued 
uni f or ml y unt i l  t he ar ea i s cover ed.   The mul ch shal l  not  be bunched or  
c l umped.   Sunl i ght  shal l  not  be compl et el y excl uded f r om penet r at i ng t o 
t he gr ound sur f ace.   Al l  ar eas i nst al l ed wi t h seed shal l  be mul ched on t he 
same day as t he seedi ng.   Mul ch shal l  be anchor ed i mmedi at el y f ol l owi ng 
spreading.

3. 3. 2. 2   Mechani cal  Anchor

Mechani cal  anchor  shal l  be a V- t ype- wheel  l and packer ;  a scal l oped- di sk 
l and packer  desi gned t o f or ce mul ch i nt o t he soi l  sur f ace;  or  ot her  
sui t abl e equi pment .

3. 3. 2. 3   Asphal t  Adhesi ve Tacki f i er

Asphal t  adhesi ve t acki f i er  shal l  be spr ayed at  a r at e bet ween 10 t o 13 
gal l ons per  1000 squar e f eet .   Sunl i ght  shal l  not  be compl et el y excl uded 
f r om penet r at i ng t o t he gr ound sur f ace.

3. 3. 2. 4   Non- Asphal t i c  Tacki f i er

Hydr ophi l i c  col l oi d shal l  be appl i ed at  t he r at e r ecommended by t he 
manuf act ur er ,  usi ng hydr aul i c equi pment  sui t abl e f or  t hor oughl y mi xi ng 
wi t h wat er .   A uni f or m mi xt ur e shal l  be appl i ed over  t he ar ea.

3. 3. 2. 5   Asphal t  Adhesi ve Coat ed Mul ch

Hay or  st r aw mul ch may be spr ead si mul t aneousl y wi t h asphal t  adhesi ve 
appl i ed at  a r at e bet ween 10 t o 13 gal l ons per  1000 squar e f eet ,  usi ng 
power  mul ch equi pment  whi ch shal l  be equi pped wi t h sui t abl e asphal t  pump 
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and nozzl e.   The adhesi ve- coat ed mul ch shal l  be appl i ed evenl y over  t he 
sur f ace.   Sunl i ght  shal l  not  be compl et el y excl uded f r om penet r at i ng t o 
t he gr ound sur f ace.

3. 3. 2. 6   Wood Cel l ul ose Fi ber ,  Paper  Fi ber ,  and Recycl ed Paper

Wood cel l ul ose f i ber ,  paper  f i ber ,  or  r ecycl ed paper  shal l  be appl i ed as 
par t  of  t he hydr oseedi ng oper at i on.   The mul ch shal l  be mi xed and appl i ed 
i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.

3. 3. 3   Watering

Wat er i ng shal l  be st ar t ed i mmedi at el y af t er  compl et i ng t he seedi ng of  an 
ar ea.   Wat er  shal l  be appl i ed t o suppl ement  r ai nf al l  at  a r at e suf f i c i ent  
t o ensur e moi st  soi l  condi t i ons t o a mi ni mum 1 i nch dept h.   Run- of f  and 
puddl i ng shal l  be pr event ed.   Wat er i ng t r ucks shal l  not  be dr i ven over  
t ur f  ar eas,  unl ess ot her wi se di r ect ed.   Wat er i ng of  ot her  adj acent  ar eas 
or  pl ant  mat er i al  shal l  be pr event ed.   The Cont r act or  shal l  abi de by 
st at e,  l ocal  and ot her  wat er  conser vat i on r egul at i ons i n f or ce dur i ng t he 
i nst al l at i on and est abl i shment  per i od,  i ncl udi ng t hose of  t he Sout h 
Fl or i da Wat er  Management  Di st r i ct .

3. 4   SURFACE EROSI ON CONTROL

3. 4. 1   Tempor ar y Seedi ng

When di r ect ed dur i ng cont r act  del ays af f ect i ng t he seedi ng oper at i on or  
when a qui ck cover  i s r equi r ed t o pr event  sur f ace er osi on,  t he ar eas 
desi gnat ed shal l  be seeded wi t h t he t empor ar y seed mi x i ndi cat ed i n t he 
par agr aph SEED.   The appl i cat i on r at e shal l  be det er mi ned by t he 
Cont r act or  as a t empor ar y er osi on cont r ol  measur e.

3. 4. 1. 1   Soi l  Amendment s

When soi l  amendment s have not  been appl i ed t o t he ar ea,  t he quant i t y of  
1/ 2 of  t he r equi r ed soi l  amendment s shal l  be appl i ed and t he ar ea t i l l ed 
i n accor dance wi t h t he par agr aph SI TE PREPARATI ON.   The ar ea shal l  be 
wat er ed i n accor dance wi t h t he par agr aph SEED APPLI CATI ON ( subpar agr aph 
" Wat er i ng Seed" ) .

3. 4. 1. 2   Remai ni ng Soi l  Amendment s

The r emai ni ng soi l  amendment s shal l  be appl i ed i n accor dance wi t h t he 
par agr aph SI TE PREPARATI ON ( subpar agr aph " Ti l l age" )  when t he sur f ace i s 
pr epar ed f or  seed appl i cat i on.

3. 5   QUANTI TY CHECK

For  mat er i al s pr ovi ded i n bags,  t he empt y bags shal l  be r et ai ned f or  
r ecor di ng t he amount  used.   For  mat er i al s pr ovi ded i n bul k,  t he wei ght  
cer t i f i cat es shal l  be r et ai ned as r ecor d of  t he amount  used.   The amount  
of  mat er i al  used shal l  be compar ed wi t h t he t ot al  ar ea cover ed t o 
det er mi ne t he r at e of  appl i cat i on used.   Di f f er ences bet ween t he quant i t y 
appl i ed and t he quant i t y speci f i ed shal l  be adj ust ed as di r ect ed.

3. 6   APPLI CATI ON OF PESTI CI DE

When appl i cat i on of  a pest i c i de becomes necessar y t o r emove a pest  or  
di sease,  a pest i c i de t r eat ment  pl an shal l  be submi t t ed and coor di nat ed 
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wi t h t he i nst al l at i on pest  management  pr ogr am.

3. 6. 1   Techni cal  Repr esent at i ve

The cer t i f i ed i nst al l at i on pest  management  coor di nat or  shal l  be t he 
t echni cal  r epr esent at i ve,  and shal l  be pr esent  at  al l  meet i ng concer ni ng 
t r eat ment  measur es f or  pest  and di sease cont r ol .   They may be pr esent  
dur i ng t r eat ment  appl i cat i on.

3. 6. 2   Application

A st at e cer t i f i ed appl i cat or  shal l  appl y r equi r ed pest i c i des i n accor dance 
wi t h EPA l abel  r est r i ct i ons and r ecommendat i ons.   Cl ot hi ng and per sonal  
pr ot ect i ve equi pment  shal l  be used as speci f i ed on t he pest i c i de l abel .   A 
c l osed syst em i s r ecommended as i t  pr event s t he pest i c i de f r om comi ng i nt o 
cont act  wi t h t he appl i cat or  or  ot her  per sons.   Wat er  f or  f or mul at i ng shal l  
onl y come f r om desi gnat ed l ocat i ons.   Fi l l i ng hoses shal l  be f i t t ed wi t h a 
backf l ow pr event er  meet i ng l ocal  pl umbi ng codes and st andar ds.   Over f l ow 
shal l  be pr event ed dur i ng t he f i l l i ng oper at i on.   Pr i or  t o each day of  
use,  t he equi pment  used f or  appl y i ng pest i c i de shal l  be i nspect ed f or  
l eaks,  c l oggi ng,  wear ,  or  damage.   Repai r s shal l  be per f or med 
i mmedi at el y.   A pest i c i de pl an shal l  be submi t t ed.

3. 7   RESTORATI ON AND CLEAN UP

Rest or e t o or i gi nal  condi t i on exi st i ng t ur f  ar eas,  pavement s,  and 
f aci l i t i es whi ch have been damaged dur i ng seedi ng oper at i ons at  t he 
Cont r act or ' s expense.   Remove excess and wast e mat er i al  and di spose of  
of f s i t e.   Cl ean adj acent  paved ar eas when wor k i s compl et e.

3. 8   PROTECTI ON OF SEEDED AREAS

I mmedi at el y upon compl et i on of  t he seedi ng oper at i on i n an ar ea,  t he ar ea 
shal l  be pr ot ect ed agai nst  t r af f i c  or  ot her  use by er ect i ng bar r i cades and 
pr ovi di ng si gnage as r equi r ed or  di r ect ed.

3. 9   SEED ESTABLI SHMENT PERI OD

3. 9. 1   Commencement

The seed est abl i shment  per i od t o obt ai n a heal t hy st and of  per manent  gr ass 
pl ant s wi l l  begi n on t he f i r st  day of  seedi ng wor k under  t hi s cont r act ,  
shal l  cont i nue t hr ough t he r emai ni ng l i f e of  t hi s cont r act ,  and end 3 
mont hs af t er  t he l ast  day of  t he seedi ng oper at i on r equi r ed by t hi s 
cont r act .   Wr i t t en cal endar  t i me per i od shal l  be f ur ni shed f or  t he seed 
est abl i shment  per i od.   When t her e i s mor e t han 1 seed est abl i shment  
per i od,  t he boundar i es of  t he seeded ar ea cover ed f or  each per i od shal l  be 
descr i bed.   The seed est abl i shment  per i od shal l  be modi f i ed f or  i ncl ement  
weat her ,  shut  down per i ods,  or  f or  separ at e compl et i on dat es of  ar eas.

3. 9. 2   Sat i sf act or y St and of  Gr ass Pl ant s

Per manent  gr ass pl ant s shal l  be eval uat ed f or  speci es and heal t h when t he 
gr ass pl ant s ar e a mi ni mum of  1 i nch hi gh.   A sat i sf act or y st and of  
per manent  gr ass pl ant s f r om t he seedi ng oper at i on shal l  be a mi ni mum of  20 
gr ass pl ant s per  squar e f oot .   Bar e spot s shal l  be a maxi mum of  9 i nches 
squar e.   The t ot al  bar e spot s shal l  not  exceed 2 per cent  of  t he t ot al  
seeded ar ea.
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3. 9. 3   Mai nt enance Dur i ng Est abl i shment  Per i od

Mai nt enance of  t he seeded ar eas shal l  i ncl ude er adi cat i ng weeds,  i nsect s 
and di seases;  pr ot ect i ng embankment s and di t ches f r om sur f ace er osi on;  
mai nt ai ni ng er osi on cont r ol  mat er i al s and mul ch;  pr ot ect i ng i nst al l ed 
ar eas f r om t r af f i c ;  mowi ng;  wat er i ng;  and post - f er t i l i zat i on.

3. 9. 3. 1   Mowing

Mowi ng shal l  not  begi n unt i l  t he gr ass has pr oduced seed.   Ar eas shal l  be 
mowed t o a mi ni mum 6- i nch hei ght .   Cl i ppi ngs shal l  be r emoved when t he 
amount  cut  pr event s sunl i ght  f r om r eachi ng t he gr ound sur f ace.   Fr equency 
of  mowi ng shal l  be at  l east  ever y t wo mont hs af t er  t he gr ass has pr oduced 
seed and r ecei ved t he i ni t i al  cut .   The Cont r act or  shal l  be r esponsi bl e 
f or  det er mi ni ng i f  pr oper  mai nt enance r equi r es mor e f r equent  mowi ng.

3. 9. 3. 2   Post-Fertilization

The f er t i l i zer  shal l  be appl i ed as r ecommended by t he soi l  t est .   A 
maxi mum 1/ 2 pound per  1000 squar e f eet  of  act ual  avai l abl e ni t r ogen shal l  
be pr ovi ded t o t he gr ass pl ant s.   The appl i cat i on shal l  be t i med pr i or  t o 
t he advent  of  wi nt er  dor mancy,  and shal l  be made wi t hout  bur ni ng t he 
est abl i shed gr ass pl ant s.

3. 9. 3. 3   Pest i c i de Tr eat ment

Tr eat ment  f or  di sease or  pest s shal l  be i n accor dance wi t h t he par agr aph 
APPLI CATI ON OF PESTI CI DE.

3. 9. 3. 4   Repai r  and Reappl y

Unsat i sf act or y st and of  gr ass pl ant s and mul ch shal l  be r epai r ed or  
r eappl i ed,  and er oded ar eas shal l  be r epai r ed i n accor dance wi t h t he 
par agr aph SI TE PREPARATI ON.

3. 9. 3. 5   Mai nt enance Recor d

A r ecor d of  each si t e v i s i t  shal l  be f ur ni shed,  descr i bi ng t he mai nt enance 
wor k per f or med;  ar eas r epai r ed or  r eappl i ed;  and di agnosi s f or  
unsat i sf act or y st ands of  gr ass pl ant s.

       - -  End of  Sect i on - -
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SODDING

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D4972 ( 2013)  pH of  Soi l s

ASTM D5268 ( 2013)  Topsoi l  Used f or  Landscapi ng 
Purposes

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Delivery

Del i ver y Schedul e.

Fi ni shed Gr ade and Topsoi l

Fi ni shed Gr ade St at us.

Topsoil

Avai l abi l i t y  of  t opsoi l  f r om t he st r i ppi ng and st ock pi l i ng 
operation.

Quant i t y Check; G,  RO

Bag count  or  bul k wei ght  measur ement s of  mat er i al  used compar ed 
wi t h ar ea cover ed t o det er mi ne t he appl i cat i on r at e and quant i t y 
i nst al l ed.   The quant i t y of  sod used shal l  be compar ed agai nst  t he 
t ot al  ar ea i nst al l ed.

Sod Est abl i shment  Per i od; G,  RO

Cal endar  t i me per i od f or  t he sod est abl i shment  per i od.   When t her e 
i s mor e t han one sod est abl i shment  per i od,  t he boundar i es of  t he 
sodded ar ea cover ed f or  each per i od shal l  be descr i bed.

Mai nt enance Recor d
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Mai nt enance wor k per f or med,  ar ea r epai r ed or  r ei nst al l ed,  
di agnosi s f or  unsat i sf act or y st and of  gr ass pl ant s.

SD- 06 Test  Repor t s

Equi pment  Cal i br at i on

Cer t i f i cat i on of  cal i br at i on t est s conduct ed on t he equi pment  used 
i n t he soddi ng oper at i on.

Soi l  Test

Cer t i f i ed r epor t s of  i nspect i ons and l abor at or y t est s,  pr epar ed by 
an i ndependent  t est i ng agency,  i ncl udi ng anal ysi s and 
i nt er pr et at i on of  t est  r esul t s.   Each r epor t  shal l  be pr oper l y 
i dent i f i ed.   Test  met hods used and compl i ance wi t h r ecogni zed t est  
st andar ds shal l  be descr i bed.

SD- 07 Cer t i f i cat es

Sod
Topsoil
Fertilizer

Pr i or  t o t he del i ver y of  mat er i al s,  cer t i f i cat es of  compl i ance 
at t est i ng t hat  mat er i al s meet  t he speci f i ed r equi r ement s.   
Cer t i f i ed copi es of  t he mat er i al  cer t i f i cat es shal l  i ncl ude t he 
following:

a.   Sod.   Cl assi f i cat i on,  bot ani cal  name,  common name,  mi xt ur e 
per cent age of  speci es,  per cent  pur i t y,  qual i t y gr ade,  f i el d 
l ocat i on and st at e cer t i f i cat i on.

b.   Topsoi l .   Par t i c l e s i ze,  pH,  or gani c mat t er  cont ent ,  t ext ur al  
c l ass,  chemi cal  and mechani cal  anal yses.

c.   Fer t i l i zer .   Chemi cal  anal ysi s and composi t i on per cent .

d.   Soi l  Condi t i oner :   Composi t i on and sour ce.

1. 3   SOURCE I NSPECTI ON

The sour ces of  sod mat er i al  and del i ver ed t opsoi l  shal l  be subj ect  t o 
inspection.

1. 4   DELI VERY,  I NSPECTI ON,  STORAGE,  AND HANDLI NG

1. 4. 1   Delivery

A del i ver y schedul e shal l  be pr ovi ded at  l east  10 cal endar  days pr i or  t o 
t he f i r st  day of  del i ver y.

1. 4. 1. 1   Sod

Sod shal l  be pr ot ect ed dur i ng del i ver y t o pr event  desi ccat i on,  i nt er nal  
heat  bui l dup,  or  cont ami nat i on.
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1. 4. 1. 2   Del i ver ed Topsoi l

Pr i or  t o t he del i ver y of  any t opsoi l ,  i t s  avai l abi l i t y  shal l  be ver i f i ed 
i n accor dance wi t h par agr aph TOPSOI L.   A soi l  t est  shal l  be pr ovi ded f or  
t opsoi l  del i ver ed t o t he s i t e.

1. 4. 1. 3   Soi l  Amendment s

Soi l  amendment s shal l  be del i ver ed t o t he s i t e i n t he or i gi nal ,  unopened 
cont ai ner s bear i ng t he manuf act ur er ' s chemi cal  anal ysi s.   I n l i eu of  
cont ai ner s,  soi l  amendment s may be f ur ni shed i n bul k.   A chemi cal  anal ysi s 
shal l  be pr ovi ded f or  bul k del i ver i es.

1. 4. 2   Inspection

Sod shal l  be i nspect ed upon ar r i val  at  t he j ob s i t e f or  conf or mi t y t o 
speci es.   Sod shal l  be checked f or  v i s i bl e br oadl eaf  weeds,  and a v i s i bl e 
consi st ency wi t h no obvi ous pat ches of  f or ei gn gr asses t hat  exceed 2 
per cent  of  t he canopy.   Sod t hat  i s heat i ng up,  dr y,  mol dy,  yel l ow,  
i r r egul ar l y shaped,  t or n,  or  of  uneven t hi ckness shal l  be r ej ect ed.   Ot her  
mat er i al s shal l  be i nspect ed f or  compl i ance wi t h speci f i ed r equi r ement s.   
Open soi l  amendment  cont ai ner s or  wet  soi l  amendment s;  t opsoi l  t hat  
cont ai ns s l ag,  c i nder s,  st ones,  l umps of  soi l ,  st i cks,  r oot s,  t r ash or  
ot her  mat er i al  over  a mi ni mum 1- 1/ 2 i nch di amet er ;  and t opsoi l  t hat  
cont ai ns v i abl e pl ant s and pl ant  par t s,  shal l  be r ej ect ed.   Unaccept abl e 
mat er i al s shal l  be r emoved f r om t he j ob s i t e.

1. 4. 3   Storage

1. 4. 3. 1   Sod

Sod shal l  be st or ed i n desi gnat ed ar eas and kept  i n a moi st  condi t i on by 
wat er i ng wi t h a f i ne mi st ,  and cover ed wi t h moi st  bur l ap,  st r aw,  or  ot her  
cover i ng.   Cover i ng shal l  al l ow ai r  t o c i r cul at e,  pr event i ng i nt er nal  heat  
f r om bui l di ng up.   Sod shal l  be pr ot ect ed f r om exposur e t o wi nd and di r ect  
sunl i ght  unt i l  i nst al l ed.

1. 4. 3. 2   Ot her  Mat er i al  St or age

Mat er i al s shal l  be st or ed i n desi gnat ed ar eas.   Li me and f er t i l i zer  shal l  
be st or ed i n cool ,  dr y l ocat i ons,  away f r om cont ami nant s.   Chemi cal  
t r eat ment  mat er i al  shal l  be st or ed accor di ng t o manuf act ur er ' s 
i nst r uct i ons and not  wi t h sod oper at i on mat er i al s.

1. 4. 4   Handling

Sod shal l  not  be damaged dur i ng handl i ng.   Except  f or  bul k del i ver i es,  
mat er i al s shal l  not  be dr opped or  dumped f r om vehi c l es.

1. 4. 5   Ti me Li mi t at i on

Ti me l i mi t at i on bet ween har vest i ng and i nst al l i ng sod shal l  be a maxi mum 
36 hour s.
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PART 2   PRODUCTS

2. 1   SOD

2. 1. 1   Sod Cl assi f i cat i on

St at e- cer t i f i ed sod shal l  be pr ovi ded as c l assi f i ed by appl i cabl e st at e 
l aws.   Sod sect i on shal l  be s i zed t o per mi t  r ol l i ng and l i f t i ng wi t hout  
breaking.

2. 1. 2   Gr ass Speci es

Gr ass speci es shal l  be at  l east  90 per cent  Ar gent i ne Bahi agr ass ( paspalum 
notatum).

2. 1. 3   Quality

Sod shal l  be r el at i vel y f r ee of  t hat ch,  di seases,  nemat odes,  soi l - bor ne 
i nsect s,  weeds or  undesi r abl e pl ant s,  st ones l ar ger  t han 1 i nch i n 
di amet er ,  woody pl ant  r oot s,  and ot her  mat er i al s det r i ment al  t o a heal t hy 
st and of  gr ass pl ant s.   Br oadl eaf  weeds and pat ches of  f or ei gn gr asses 
shal l  be a maxi mum 2 per cent  of  t he sod sect i on.

2. 1. 4   Thickness

Sod shal l  be machi ne cut  t o a mi ni mum 1- 3/ 8 i nch t hi ckness.   Measur ement  
f or  t hi ckness shal l  excl ude t op gr owt h and t hat ch.

2. 1. 5   Anchors

Sod anchor s shal l  be used as r ecommended by t he sod suppl i er .

2. 2   TOPSOIL

Topsoi l  shal l  be as def i ned i n ASTM D5268.   When avai l abl e,  t he t opsoi l  
shal l  be t he exi st i ng sur f ace soi l  st r i pped and st ockpi l ed onsi t e.   When 
addi t i onal  t opsoi l  i s  r equi r ed beyond t he avai l abl e t opsoi l  f r om st r i ppi ng 
oper at i on,  t opsoi l  shal l  be del i ver ed and amended as r ecommended by t he 
soi l  t est  f or  t he sod speci es speci f i ed.   Topsoi l  shal l  be f r ee f r om sl ag,  
c i nder s,  st ones,  l umps of  soi l ,  st i cks,  r oot s,  t r ash,  or  ot her  mat er i al  
over  a maxi mum 1- 1/ 2 i nch di amet er .   Topsoi l  shal l  be f r ee f r om vi abl e 
pl ant s and pl ant  par t s.   Topsoi l  shal l  be t est ed i n accor dance wi t h 
subpar agr aph " Soi l  Test "  bel ow.

2. 3   SOI L AMENDMENTS

Soi l  amendment s shal l  consi st  of  pH adj ust er ,  f er t i l i zer ,  or gani c 
mat er i al ,  and soi l  condi t i oner s meet i ng t he f ol l owi ng r equi r ement s.   
Ver mi cul i t e shal l  not  be used.

2. 3. 1   Fertilizer

Fer t i l i zer  shal l  be cont r ol l ed r el ease commer ci al  gr ade,  f r ee f l owi ng,  
uni f or m i n composi t i on.   The f er t i l i zer  shal l  be der i ved f r om sul phur  
coat ed ur ea,  ur ea f or mal dehyde,  pl ast i c or  pol ymer  coat ed pi l l s ,  or  
i sobut yl enedi ur ea ( I BDU) .   Fer t i l i zer  shal l  be bal anced wi t h t he i ncl usi on 
of  t r ace mi ner al s and mi cr o- nut r i ent s.   Fer t i l i zer  shal l  not  cont ai n 
phosphorous.
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2. 3. 2   Or gani c Mat er i al

Or gani c mat er i al  shal l  consi st  of  ei t her  bonemeal ,  r ot t ed manur e,  
decomposed wood der i vat i ves,  r ecycl ed compost ,  or  wor m cast i ngs.

2. 3. 2. 1   Bonemeal

Bonemeal  shal l  be f i nel y gr ound,  st eamed bone pr oduct  cont ai ni ng f r om 2 t o 
4 per cent  ni t r ogen and 16 t o 40 per cent  phosphor i c aci d.

2. 3. 2. 2   Rot t ed Manur e

Rot t ed manur e shal l  be unl eached hor se,  chi cken or  cat t l e manur e 
cont ai ni ng a maxi mum 25 per cent  by vol ume st r aw,  sawdust ,  or  ot her  beddi ng 
mat er i al s.   Manur e shal l  cont ai n no chemi cal s or  i ngr edi ent s har mf ul  t o 
pl ant s.   The manur e shal l  be heat  t r eat ed t o k i l l  weed seeds and be f r ee 
of  st ones,  st i cks,  and soi l .

2. 3. 2. 3   Decomposed Wood Der i vat i ves

Decomposed wood der i vat i ves shal l  be gr ound bar k,  sawdust ,  yar d t r i mmi ngs,  
or  ot her  wood wast e mat er i al  f r ee of  st ones,  st i cks,  soi l ,  and t oxi c 
subst ances har mf ul  t o pl ant s,  f ul l y  compost ed or  st abi l i zed wi t h ni t r ogen.

2. 3. 2. 4   Recycl ed Compost

Compost  shal l  be a wel l  decomposed,  st abl e,  weed f r ee or gani c mat t er  
sour ce.   Compost  shal l  be der i ved f r om f ood;  agr i cul t ur al  or  i ndust r i al  
r esi dual s;  bi osol i ds ( t r eat ed sewage sl udge) ;  yar d t r i mmi ngs;  or  
sour ce- separ at ed or  mi xed sol i d wast e.   The compost  shal l  possess no 
obj ect i onabl e odor s and shal l  not  r esembl e t he r aw mat er i al  f r om whi ch i t  
was der i ved.   The mat er i al  shal l  not  cont ai n subst ances t oxi c t o pl ant s.   
Gr adat i on:   The compost  mat er i al  shal l  pass t hr ough a 3/ 8 i nch scr een,  
possess a pH of  5. 5 t o 8. 0,  and have a moi st ur e cont ent  bet ween 35- 55 
per cent  by wei ght .   The mat er i al  shal l  not  cont ai n mor e t han 1 per cent  or  
l ess by wei ght  of  man- made f or ei gn mat t er .   Compost  shal l  be c l eaned of  
pl ast i c mat er i al s l ar ger  t han 2 i nches i n l engt h.

2. 3. 2. 5   Wor m Cast i ngs

Wor m cast i ngs shal l  be scr eened f r om wor ms and f ood sour ce,  and shal l  be 
commer ci al l y packaged.

2. 3. 3   Soi l  Condi t i oner

Soi l  condi t i oner  shal l  be sand,  super  absor bent  pol ymer s,  cal c i ned cl ay,  
or  gypsum f or  use si ngl y or  i n combi nat i on t o meet  t he r equi r ement s f or  
topsoil.

2. 3. 3. 1   Super  Absor bent  Pol ymer s

To i mpr ove wat er  r et ent i on i n soi l s,  super  absor bent  pol ymer s shal l  be 
s i zed and appl i ed accor di ng t o t he manuf act ur er ' s r ecommendat i ons.   
Pol ymer s shal l  be added as a soi l  amendment  and be cr oss- l i nked 
pol yacr yl ami de wi t h an absor pt i on capaci t y of  250- 400 t i mes i t s wei ght .

2. 3. 3. 2   Gypsum

Gypsum shal l  be commer ci al l y packaged,  f r ee f l owi ng,  and a mi ni mum 95 
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per cent  cal c i um sul f at e by vol ume.

2. 4   WATER

Wat er  shal l  be t he r esponsi bi l i t y  of  t he Cont r act or  unl ess ot her wi se 
not ed.   Wat er  shal l  not  cont ai n el ement s t oxi c t o pl ant  l i f e.

PART 3   EXECUTI ON

3. 1   I NSTALLI NG SOD TI ME AND CONDI TI ONS

3. 1. 1   Ar eas t o be Sodded

Sod al l  di st ur bed ar eas wi t hi n t he l i mi t s of  const r uct i on.

3. 1. 2   Soddi ng Condi t i ons

Soddi ng oper at i ons shal l  be per f or med onl y dur i ng per i ods when benef i c i al  
r esul t s can be obt ai ned.   When dr ought ,  excessi ve moi st ur e or  ot her  
unsat i sf act or y condi t i ons pr evai l ,  t he wor k shal l  be st opped when 
di r ect ed.   When speci al  condi t i ons war r ant  a var i ance t o t he soddi ng 
oper at i ons,  pr oposed al t er nat e t i mes shal l  be submi t t ed f or  appr oval .

3. 1. 3   Equi pment  Cal i br at i on

I mmedi at el y pr i or  t o t he commencement  of  soddi ng oper at i ons,  cal i br at i on 
t est s shal l  be conduct ed on t he equi pment  t o be used.   These t est s shal l  
conf i r m t hat  t he equi pment  i s oper at i ng wi t hi n t he manuf act ur er ' s 
speci f i cat i ons and wi l l  meet  t he speci f i ed cr i t er i a.   The equi pment  shal l  
be cal i br at ed a mi ni mum of  once ever y day dur i ng t he oper at i on.   Pr ovi de 
cal i br at i on t est  r esul t s wi t hi n one week of  t est i ng.

3. 1. 4   Soi l  Test

Del i ver ed t opsoi l ,  exi st i ng soi l  i n smoot h gr aded ar eas,  and st ockpi l ed 
t opsoi l  shal l  be t est ed i n accor dance wi t h ASTM D5268 and ASTM D4972 f or  
det er mi ni ng t he par t i c l e s i ze,  pH,  or gani c mat t er  cont ent ,  t ext ur al  c l ass,  
chemi cal  anal ysi s,  sol ubl e sal t s anal ysi s,  and mechani cal  anal ysi s.   
Sampl e col l ect i on on si t e shal l  be r andom over  t he ent i r e s i t e.   Sampl e 
col l ect i on f or  st ockpi l ed t opsoi l  shal l  be at  di f f er ent  l evel s i n t he 
st ockpi l e.   The soi l  shal l  be f r ee f r om debr i s,  noxi ous weeds,  t oxi c 
subst ances,  or  ot her  mat er i al s har mf ul  t o pl ant  gr owt h.   The t est  shal l  
det er mi ne t he quant i t i es and t ype of  soi l  amendment s r equi r ed t o meet  
l ocal  gr owi ng condi t i ons f or  t he sod speci es speci f i ed.

3. 2   SI TE PREPARATI ON

3. 2. 1   Fi ni shed Gr ade and Topsoi l

Pr i or  t o t he commencement  of  t he soddi ng oper at i on,  t he Cont r act or  shal l  
ver i f y t hat  f i ni shed gr ades ar e as i ndi cat ed on dr awi ngs;  t he pl aci ng of  
t opsoi l ,  smoot h gr adi ng,  and compact i on r equi r ement s have been compl et ed 
i n accor dance wi t h Sect i on 35 41 00 EMBANKMENT CONSTRUCTI ON.   Pl ace 
t opsoi l  t o a mi ni mum of  4 i nches t hi ck under  sod.
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3. 2. 2   Appl i cat i on of  Soi l  Amendment s

3. 2. 2. 1   Appl y i ng Fer t i l i zer

The appl i cat i on r at e shal l  be 275 pounds per  acr e.   Fer t i l i zer  shal l  be 
i ncor por at ed i nt o t he soi l  t o a maxi mum 4 i nch dept h.

3. 2. 2. 2   Appl y i ng Soi l  Condi t i oner

The appl i cat i on r at e shal l  be 2, 200 pounds per  acr e.   The soi l  condi t i oner  
shal l  be spr ead uni f or ml y over  t he soi l  a mi ni mum 1 i nch dept h and 
t hor oughl y i ncor por at ed by t i l l age i nt o t he soi l  t o a maxi mum 4 i nches 
depth.

3. 2. 2. 3   Appl y i ng Super  Absor bent  Pol ymer s

Pol ymer s shal l  be spr ead uni f or ml y over  t he soi l  as r ecommended by t he 
manuf act ur er  and t hor oughl y i ncor por at ed by t i l l age i nt o t he soi l  t o a 
maxi mum 2 i nches deep pr i or  t o pl acement  of  sod.

3. 2. 3   Tillage

Soi l  on s l opes up t o a maxi mum 3- hor i zont al - t o- 1- ver t i cal  shal l  be t i l l ed 
t o a mi ni mum 4 i nches deep.   Sl opes gr eat er  t han 
3- hor i zont al - t o- 1- ver t i cal  ar e not  per mi t t ed.   Rot ot i l l er s shal l  be used 
wher e soi l  condi t i ons and l engt h of  s l ope per mi t .   On sl opes 
1- hor i zont al - t o- 1 ver t i cal  and st eeper ,  no t i l l age i s r equi r ed.   Dr ai nage 
pat t er ns shal l  be mai nt ai ned as i ndi cat ed on dr awi ngs.   Ar eas compact ed by 
const r uct i on oper at i ons shal l  be compl et el y pul ver i zed by t i l l age.   Soi l  
used f or  r epai r  of  sur f ace er osi on or  gr ade def i c i enci es shal l  conf or m t o 
t opsoi l  r equi r ement s.   The pH adj ust er ,  f er t i l i zer ,  and soi l  condi t i oner  
may be appl i ed dur i ng t hi s pr ocedur e.

3. 2. 4   Pr epar ed Sur f ace

3. 2. 4. 1   Preparation

The pr epar ed sur f ace shal l  be a maxi mum 1 i nch bel ow t he adj oi ni ng gr ade 
of  any sur f aced ar ea.   New sur f aces shal l  be bl ended t o exi st i ng ar eas.   
The pr epar ed sur f ace shal l  be r ol l ed and compl et ed wi t h a l i ght  r aki ng t o 
r emove f r om t he sur f ace debr i s and st ones over  a mi ni mum 5/ 8 i nch i n any 
dimension.

3. 2. 4. 2   Protection

Ar eas wi t hi n t he pr epar ed sur f ace shal l  be pr ot ect ed f r om compact i on or  
damage by vehi cul ar  or  pedest r i an t r af f i c  and sur f ace er osi on.

3. 3   INSTALLATION

Pr i or  t o i nst al l i ng sod,  any pr evi ousl y pr epar ed sur f ace compact ed or  
damaged shal l  be r ewor ked t o meet  t he r equi r ement s of  par agr aph SI TE 
PREPARATI ON.   Ar eas shal l  be sodded as i ndi cat ed on t he dr awi ngs.   
Adequat e soi l  moi st ur e shal l  be ensur ed pr i or  t o soddi ng by spr ayi ng wat er  
on t he ar ea t o be sodded and wet t i ng t he soi l  t o a maxi mum 1 i nch dept h.

3. 3. 1   I nst al l i ng Sod

Rows of  sod sect i ons shal l  be pl aced par al l el  t o and t i ght l y agai nst  each 
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ot her .   Joi nt s shal l  be st agger ed l at er al l y.   The sod sect i ons shal l  not  
be st r et ched or  over l apped.   Al l  j oi nt s shal l  be but t ed t i ght .   Voi ds and 
ai r  dr y i ng of  r oot s shal l  be pr event ed.   Sod sect i ons shal l  be l ai d acr oss 
t he sl ope on l ong sl opes.   Sod sect i ons shal l  be l ai d at  r i ght  angl es t o 
t he f l ow of  wat er  i n di t ches.   Sod sect i ons shal l  be anchor ed on sl opes 
st eeper  t han 3- hor i zont al - t o- 1- ver t i cal .   Anchor i ng may be r equi r ed when 
sur f ace wei ght  or  pr essur e upon pl aced sod sect i ons i s ant i c i pat ed t o 
cause l at er al  movement .   Sod anchor s shal l  be pl aced a mi ni mum 2 f eet  on 
cent er  wi t h a mi ni mum 2 anchor s per  sod sect i on.

3. 3. 2   Finishing

Di spl acement  of  t he sod shal l  be pr event ed by t ampi ng or  r ol l i ng t he sod 
i n pl ace and kni t t i ng t he sod t o t he soi l .   Ai r  pocket s shal l  be 
el i mi nat ed and a t r ue and even sur f ace shal l  be pr ovi ded.   Fr ayed edges 
shal l  be t r i mmed,  and hol es or  mi ssi ng cor ner s shal l  be pat ched wi t h sod.

3. 3. 3   Rolling

The ent i r e ar ea shal l  be f i r med wi t h a r ol l er  not  exceedi ng 90 pounds per  
f oot  r ol l er  wi dt h.   Sl opes over  a maxi mum 3- hor i zont al - t o- 1 ver t i cal  shal l  
not  be r ol l ed.

3. 3. 4   Wat er i ng Sod

Wat er i ng shal l  be st ar t ed i mmedi at el y af t er  compl et i ng each day of  
i nst al l i ng sod.   Wat er  shal l  be appl i ed at  l east  3 t i mes per  week t o 
suppl ement  r ai nf al l ,  at  a r at e suf f i c i ent  t o ensur e moi st  soi l  condi t i ons 
t o a mi ni mum dept h of  1 i nch.   Run- of f ,  puddl i ng,  and wi l t i ng shal l  be 
pr event ed.   Unl ess ot her wi se di r ect ed,  wat er i ng t r ucks shal l  not  be dr i ven 
over  t ur f  ar eas.   Wat er i ng of  ot her  adj acent  ar eas or  pl ant  mat er i al  shal l  
be pr event ed.

3. 4   QUANTI TY CHECK

For  mat er i al s pr ovi ded i n bags,  t he empt y bags shal l  be r et ai ned f or  
r ecor di ng t he amount  used.   For  mat er i al s pr ovi ded i n bul k,  t he wei ght  
cer t i f i cat es shal l  be r et ai ned as a r ecor d of  t he amount  used.   The amount  
of  t he mat er i al  used shal l  be compar ed wi t h t he t ot al  ar ea cover ed t o 
det er mi ne t he r at e of  appl i cat i on.   The quant i t y of  sod used shal l  be 
compar ed agai nst  t he t ot al  ar ea est abl i shed wi t h sod.   Di f f er ences bet ween 
t he quant i t y appl i ed and t he quant i t y speci f i ed shal l  be adj ust ed as 
directed.

3. 5   RESTORATI ON AND CLEAN UP

3. 5. 1   Restoration

Exi st i ng t ur f  ar eas,  pavement s,  and f aci l i t i es t hat  have been damaged f r om 
t he soddi ng oper at i on shal l  be r est or ed t o or i gi nal  condi t i on at  
Cont r act or ' s expense.

3. 5. 2   Cl ean Up

Excess and wast e mat er i al  shal l  be r emoved f r om t he sodded ar eas and shal l  
be di sposed of f s i t e.   Adj acent  paved ar eas shal l  be c l eaned.
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3. 6   PROTECTI ON OF I NSTALLED AREAS

I mmedi at el y upon compl et i on of  t he soddi ng oper at i on i n an ar ea,  t he ar ea 
shal l  be pr ot ect ed agai nst  t r af f i c  or  ot her  use by er ect i ng bar r i cades and 
pr ovi di ng si gnage as r equi r ed,  or  as di r ect ed.

3. 7   SOD ESTABLI SHMENT PERI OD

3. 7. 1   Commencement

The sod est abl i shment  per i od t o obt ai n a heal t hy st and of  gr ass pl ant s 
shal l  begi n on t he f i r st  day of  wor k under  t hi s cont r act  and shal l  end 3 
mont hs af t er  t he l ast  day of  soddi ng oper at i on.   Wr i t t en cal endar  t i me 
per i od shal l  be f ur ni shed f or  t he sod est abl i shment  per i od.   When t her e i s 
mor e t han 1 sod est abl i shment  per i od,  t he boundar i es of  t he sodded ar ea 
cover ed f or  each per i od shal l  be descr i bed and pr ovi ded by t he 
Cont r act or .   The sod est abl i shment  per i od shal l  be modi f i ed f or  i ncl ement  
weat her ,  shut  down per i ods,  or  f or  separ at e compl et i on dat es of  ar eas.

3. 7. 2   Sat i sf act or y St and of  Gr ass Pl ant s

Gr ass pl ant s shal l  be eval uat ed f or  speci es and heal t h.   A sat i sf act or y 
st and of  gr ass pl ant s f r om t he soddi ng oper at i on shal l  be l i v i ng sod 
uni f or m i n col or  and l eaf  t ext ur e.   Bar e spot s shal l  be a maxi mum 2 i nch 
squar e.   Joi nt s bet ween sod pi eces shal l  be t i ght  and f r ee f r om weeds and 
ot her  undesi r abl e gr owt h.

3. 7. 3   Mai nt enance Dur i ng Est abl i shment  Per i od

Mai nt enance of  t he sodded ar eas shal l  i ncl ude er adi cat i ng weeds,  i nsect s 
and di seases;  pr ot ect i ng embankment s and di t ches f r om sur f ace er osi on;  
mai nt ai ni ng er osi on cont r ol  mat er i al s and mul ch;  pr ot ect i ng i nst al l ed 
ar eas f r om t r af f i c ;  mowi ng;  wat er i ng;  and post - f er t i l i zat i on.   Weeds shal l  
not  exceed 10 per cent  of  est abl i shed gr ass,  as measur ed by sur f ace ar ea,  
at  t he concl usi on of  t he est abl i shment  per i od.

3. 7. 3. 1   Mowing

Mowi ng shal l  not  begi n unt i l  t he gr ass has pr oduced seed.   Ar eas shal l  be 
mowed t o a r ange of  4 t o 8 i nches i n hei ght .   Fr equency of  mowi ng shal l  be 
as necessar y t o mai nt ai n t hi s hei ght  r ange.   Cl i ppi ngs shal l  be r emoved 
when t he amount  cut  pr event s sunl i ght  f r om r eachi ng t he gr ound sur f ace.   
The Cont r act or  shal l  be r esponsi bl e f or  det er mi ni ng i f  pr oper  mai nt enance 
r equi r es mor e f r equent  mowi ng.

3. 7. 3. 2   Post-Fertilization

The appl i cat i on r at e shal l  be 275 pounds per  acr e.   A maxi mum 1/ 2 pound 
per  1000 squar e f eet  of  act ual  avai l abl e ni t r ogen shal l  be pr ovi ded t o t he 
gr ass pl ant s.   The appl i cat i on shal l  be t i med pr i or  t o t he advent  of  
wi nt er  dor mancy and shal l  be made wi t hout  bur ni ng t he i nst al l ed gr ass 
plants.

3. 7. 3. 3   Repair

Unsat i sf act or y st and of  gr ass pl ant s shal l  be r epai r ed or  r ei nst al l ed,  and 
er oded ar eas shal l  be r epai r ed i n accor dance wi t h par agr aph SI TE 
PREPARATION.
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3. 7. 3. 4   Mai nt enance Recor d

A r ecor d of  each si t e v i s i t  shal l  be f ur ni shed whi ch descr i bes t he 
mai nt enance wor k per f or med;  ar eas r epai r ed or  r ei nst al l ed;  and di agnosi s 
f or  unsat i sf act or y st and of  gr ass pl ant s.

       - -  End of  Sect i on - -
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SECTI ON 33 29 00

DECOMMI SSI ONI NG WELLS

PART 1   GENERAL

1. 1   SCOPE

The wor k cover ed by t hi s sect i on consi st s of  f ur ni shi ng al l  pl ant ,  l abor ,  
equi pment ,  and mat er i al s and per f or mi ng al l  oper at i ons i n connect i on wi t h 
t he decommi ssi oni ng of  dewat er i ng wel l s and pi ezomet er s as par t  of  t he 
cul ver t  r epl acement .

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C150/ C150M ( 2017)  St andar d Speci f i cat i on f or  Por t l and 
Cement

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA A100 ( 2015)  Wat er  Wel l s

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Wel l  Cl osur e Pl an; G,  DO

  The Cont r act or  shal l  pr ovi de a pl an descr i bi ng t he equi pment ,  
pr ocedur es,  mat er i al s,  and per son( s)  t o be used i n t he 
decommi ssi oni ng of  dewat er i ng wel l s and pi ezomet er s i dent i f i ed on 
t he dr awi ngs or  di scover ed dur i ng const r uct i on.

SD- 06 Test  Repor t s

Post  Const r uct i on Wel l  Cl osur e Repor t ; G,  DO

  The Cont r act or  shal l  pr ovi de a r epor t  t hat  document s t he 
pr ocedur es and r esul t s of  t he wel l  c l osur e oper at i ons f or  al l  
decommi ssi oned wel l s.   The r epor t  shal l  i ndi cat e t he wel l s t hat  
wer e decommi ssi oned and al l  i nf or mat i on i ndi cat ed i n t he par agr aph 
DOCUMENTATI ON AND QUALI TY CONTROL REPORTS.

Wat er  Level  Summar y Repor t ; G,  DO
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  The Cont r act or  shal l  pr ovi de a spr eadsheet  document i ng t he wat er  
l evel s r ecor ded i n al l  wel l s wi t hi n t he wor k l i mi t s.   The wel l  I D 
and wat er  l evel  f or  each dat e,  and dat e t hat  a wel l  i s  
decommi ssi oned shal l  be i ncl uded.

PART 2   PRODUCTS

2. 1   CEMENT AND BENTONI TE GROUT

Cement  gr out  shal l  consi st  of  Por t l and cement  conf or mi ng t o ASTM C150/ C150M, 
Type I  or  I I ,  sand and wat er .   Cement  gr out  shal l  be not  mor e t han 6 
gal l ons of  wat er  per  94 l b bag of  Por t l and cement .   Fi ve ( 5)  per cent  by 
wei ght  of  bent oni t e powder  shal l  be added t o r educe shr i nkage.   The 
Cont r act or  may pr opose an al t er nat i ve mi x as par t  of  t he Wel l  Cl osur e Pl an.

PART 3   EXECUTI ON

3. 1   WATER LEVEL MEASUREMENTS

Gr oundwat er  l evel s of  al l  wel l s wi t hi n t he wor k l i mi t s of  t he pr oj ect  
shal l  be measur ed weekl y unt i l  abandoned,  or  t he compl et i on of  wor k.   
These wat er  l evel s shal l  be i ncl uded i n t he decommi ssi oni ng/ abandonment  
r ecor ds and pr ovi ded on t he Wat er  Level  Summar y Repor t .

3. 2   WELL DECOMMI SSI ONI NG

The Cont r act or  shal l  r equest  per mi ssi on f r om t he Cont r act i ng Of f i cer  t o 
abandon wel l s t hat  ar e expect ed t o be i mpact ed by t he const r uct i on 
act i v i t i es or  dewat er i ng wel l s once const r uct i on i s near  compl et i on or  
compl et e.   Any wel l  t o be abandoned shal l  be decommi ssi oned by t he 
Cont r act or  accor di ng t o t he r equi r ement s of  t he St at e of  Fl or i da ( web 
addr ess ht t p: / / www. dep. st at e. f l . us/ mai npage/ pr ogr ams/ wat er . ht m) ,  t he 
Depar t ment  of  Heal t h,  and t he r equi r ement s her ei n.   Wel l s or  hol es 
decommi ssi oned or  abandoned f or  any r eason shal l  be f l ushed t o r emove 
sedi ment s,  measur ed t o det er mi ne t he over al l  l engt h of  t he wel l ,  and 
gr out ed f r om t he bot t om t o t he gr ound sur f ace accor di ng t o par agr aph GROUT 
PLACEMENT,  usi ng t he gr out  mi x speci f i ed i n par agr aph CEMENT AND BENTONI TE 
GROUT above.   Not i f y t he Cont r act i ng Of f i cer  at  l east  2 days pr i or  t o 
decommi ssi oni ng any wel l .   The Cont r act or  shal l  mai nt ai n a wel l  
decommi ssi oni ng and abandonment  r ecor d as speci f i ed i n par agr aph 
DOCUMENTATI ON AND QUALI TY CONTROL REPORTS.

3. 3   GROUT PLACEMENT

Cement  gr out  shal l  be mi xed accor di ng t o t he r equi r ement s of  par agr aph 
CEMENT AND BENTONI TE GROUT above,  and pl ace by t r emi e pi pe,  i n one 
cont i nuous oper at i on,  i nt o t he bor ehol e/ wel l  as i ndi cat ed i n par agr aph 
WELL DECOMMI SSI ONI NG above.   I nj ect  gr out  i n accor dance wi t h AWWA A100.   
The di schar ge end of  t he t r emi e pi pe shal l  be submer ged at  al l  t i mes.   
Addi t i onal  gr out  shal l  be added f r om t he sur f ace t o mai nt ai n t he r equi r ed 
l evel  of  gr out  as set t l ement  occur s.

3. 4   DOCUMENTATI ON AND QUALI TY CONTROL REPORTS

The Cont r act or  shal l  est abl i sh and mai nt ai n document at i on and qual i t y 
cont r ol  r epor t s i ncl udi ng r ecor ds on wel l / bor ehol e decommi ssi oni ng and 
abandonment .   These r ecor ds shal l  i ncl ude,  as a mi ni mum,  t he f ol l owi ng:
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a.   Pr oj ect  name.

b.   Wel l  or  t est  hol e number .

c.   Wel l / bor i ng l ocat i on -  St at e pl ane coor di nat es ( x and y) ,  
el evat i on,  dept h and di amet er .

d.   Dat e of  decommi ssi oni ng/ abandonment .

e.   Met hod of  decommi ssi oni ng/ abandonment .

f .   Al l  mat er i al s used i n t he decommi ssi oni ng/ abandonment  pr ocedur e,  
and t he i nt er val  i n whi ch t est  mat er i al s wer e pl aced.

g.   Casi ng,  and ot her  i t ems l ef t  i n t he hol e by dept h,  descr i pt i on,  
and composi t i on.

h.   Descr i pt i on and t ot al  quant i t y of  gr out  used i ni t i al l y .

i .   Descr i pt i on and dai l y quant i t i es of  gr out  used t o compensat e f or  
settlement.

j .   Wat er  or  mud l evel  ( speci f y)  pr i or  t o gr out i ng and dat e measur ed.

k.   The r eason f or  decommi ssi oni ng/ abandonment  of  t he wel l / t est  hol e.

        - -  End of  Sect i on - -

SECTI ON 33 29 00  Page 4
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

SECTI ON TABLE OF CONTENTS

DI VI SI ON 33 -  UTI LI TI ES

SECTI ON 33 46 13

I NTERNAL DRAI NAGE SYSTEM

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   SUBMI TTALS
  1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

PART 2   PRODUCTS

  2. 1   MATERI ALS
    2. 1. 1   Pl ast i c Pi pe
      2. 1. 1. 1   Cor r ugat ed Hi gh Densi t y Pol yet hyl ene ( HDPE)  Dr ai nage Pi pe
      2. 1. 1. 2   Ci r cul ar  Per f or at i ons i n Pl ast i c Pi pe
    2. 1. 2   Beddi ng and Backf i l l  f or  Dr ai n Pi pes

PART 3   EXECUTI ON

  3. 1   I NSTALLATI ON
    3. 1. 1   Tr enchi ng and Excavat i on
    3. 1. 2   Beddi ng
    3. 1. 3   Pi pe Layi ng
    3. 1. 4   Joi nt i ng
      3. 1. 4. 1   Cor r ugat ed Pol yet hyl ene
    3. 1. 5   Cl eanout s
  3. 2   BACKFI LLI NG

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 33 46 13  Page 1
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

SECTI ON 33 46 13

I NTERNAL DRAI NAGE SYSTEM

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO M 252 ( 2009;  R 2012)  St andar d Speci f i cat i on f or  
Cor r ugat ed Pol yet hyl ene Dr ai nage Pi pe

ASTM I NTERNATI ONAL ( ASTM)

ASTM C33/ C33M ( 2016)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM F2648 ( 2010)  2 t o 60 i nch Annul ar  Cor r ugat ed 
Pr of i l e Wal l  Pol yet hyl ene ( PE)  Pi pe and 
Fi t t i ngs f or  Land Dr ai nage Appl i cat i ons

ASTM F405 ( 2005)  Cor r ugat ed Pol yet hyl ene ( PE)  Tubi ng 
and Fi t t i ngs

ASTM F667 ( 2012)  Lar ge Di amet er  Cor r ugat ed 
Pol yet hyl ene Pi pe and Fi t t i ngs

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 07 Cer t i f i cat es

Materials ; G,  RO

  Submi t  a cer t i f i cat i on f or  each t ype of  dr ai nage pi pe used 
at t est i ng t hat  pi pe mat er i al  meet s speci f i cat i on r equi r ement s.

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  mat er i al s pl aced i n st or age f r om t he weat her ,  humi di t y and 
t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.   Do not  
expose pl ast i c pi pe t o di r ect  sunl i ght  f or  mor e t han 6 mont hs f r om t i me of  
manuf act ur er  t o i nst al l at i on.
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PART 2   PRODUCTS

2. 1   MATERIALS

Pi pe f or  i nt er nal  dr ai nage syst em shal l  be of  t he t ype and si ze 
i ndi cat ed.   Appr opr i at e t r ansi t i ons,  adapt er s,  or  j oi nt  det ai l s shal l  be 
used wher e pi pes of  di f f er ent  t ypes or  mat er i al s ar e connect ed.

2. 1. 1   Pl ast i c Pi pe

Pl ast i c pi pe shal l  cont ai n ul t r avi ol et  i nhi bi t or  t o pr ovi de pr ot ect i on 
f r om exposur e t o di r ect  sunl i ght .

2. 1. 1. 1   Cor r ugat ed Hi gh Densi t y Pol yet hyl ene ( HDPE)  Dr ai nage Pi pe

For  per f or at ed pi pe,  8 i nches i n di amet er ,  f ur ni sh pi pe cl assi f i ed as 
" Type SP"  per  AASHTO M 252.   For  non- per f or at ed pi pe,  f ur ni sh pi pe 
cl assi f i ed as " Type S"  per  AASHTO M 252.   Pi pes shal l  meet  t he mi ni mum 
r equi r ement s of  ASTM F2648 wi t h a mi ni mum hydr ost at i c desi gn basi s of  
1, 000 psi .   Fi t t i ngs shal l  be pi pe manuf act ur er ' s st andar d t ype and shal l  
conf or m t o t he i ndi cat ed speci f i cat i on.

2. 1. 1. 2   Ci r cul ar  Per f or at i ons i n Pl ast i c Pi pe

Ci r cul ar  hol es f or  pi pe bedded i n ASTM C33/ C33M No.  89 st one ( l andsi de 
pi pes)  shal l  be c l eanl y cut  i n t he val l ey of  t he cor r ugat i ons,  not  mor e 
than  0. 16 i nch or  l ess t han 0. 125 i nch i n di amet er .   Hol es shal l  be 
ar r anged i n r ows par al l el  t o t he l ongi t udi nal  axi s of  t he pi pe,  wi t h a 
mi ni mum of  4 hol es per  val l ey.   The spi got  or  t ongue end of  t he pi pes 
shal l  not  be per f or at ed f or  a l engt h equal  t o t he dept h of  t he socket  and 
per f or at i ons shal l  cont i nue at  uni f or m spaci ng over  t he ent i r e l engt h of  
t he pi pe.

2. 1. 2   Beddi ng and Backf i l l  f or  Dr ai n Pi pes

Beddi ng and backf i l l  shal l  be i n accor dance wi t h Sect i on 35 41 00 
EMBANKMENT CONSTRUCTI ON.

PART 3   EXECUTI ON

3. 1   INSTALLATION

3. 1. 1   Tr enchi ng and Excavat i on

Per f or m r equi r ed t r enchi ng and excavat i on i n accor dance wi t h Sect i on 
35 41 00 EMBANKMENT CONSTRUCTI ON.   Keep t r enches dr y dur i ng i nst al l at i on 
of  dr ai nage syst em.

3. 1. 2   Bedding

Pl ace beddi ng,  as shown i n dr awi ngs,  i n t he bot t om of  t r ench f or  i t s f ul l  
wi dt h and l engt h compact ed as speci f i ed pr i or  t o l ayi ng t he dr ai n pi pe.   
Each sect i on shal l  r est  f i r ml y upon t he beddi ng,  t hr ough t he ent i r e 
l engt h,  wi t h r ecesses f or med f or  bel l  j oi nt s.   Except  f or  r ecesses f or  
bel l  j oi nt s,  t he beddi ng shal l  f ul l y  suppor t  t he l ower  quadr ant  of  t he 
pipe.
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3. 1. 3   Pi pe Layi ng

Lay dr ai n l i nes t o t r ue gr ades and al i gnment  i ndi cat ed on t he dr awi ngs.   
Bel l s of  pi pe sect i ons shal l  f ace upgr ade.   Cl ean i nt er i or  of  pi pe 
t hor oughl y bef or e bei ng l ai d.   When dr ai n l i nes ar e l ef t  open f or  
connect i on t o di schar ge l i nes,  t he open ends shal l  be t empor ar i l y  c l osed 
and t he l ocat i on mar ked wi t h wooden st akes.   Any l engt h t hat  has had i t s 
gr ade or  j oi nt s di st ur bed shal l  be r emoved and r el ai d at  no addi t i onal  
cost  t o t he Gover nment .   Per f or at ed dr ai nage pi pi ng shal l  be i nst al l ed i n 
accor dance wi t h manuf act ur er ' s speci f i cat i ons and as speci f i ed her ei n.   
Tubi ng and pi pi ng wi t h physi cal  i mper f ect i ons shal l  not  be i nst al l ed.

3. 1. 4   Jointing

3. 1. 4. 1   Cor r ugat ed Pol yet hyl ene

Cor r ugat ed pol yet hyl ene ( PE)  pi pe j oi nt s shal l  be i n accor dance wi t h 
ASTM F405 or  ASTM F667.

3. 1. 5   Cleanouts

Pr ovi de cl eanout s i n l ocat i ons i ndi cat ed on t he dr awi ngs.

3. 2   BACKFILLING

See Sect i on 35 41 00 EMBANKMENT CONSTRUCTI ON.

        - -  End of  Sect i on - -
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SECTI ON 35 20 16

VERTI CAL LI FT SLI DE GATES

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE 8 ( 2002)  Speci f i cat i on f or  t he Desi gn of  
Col d- For med St ai nl ess St eel  St r uct ur al  
Members

ASTM I NTERNATI ONAL ( ASTM)

ASTM A240/ A240M ( 2017)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM A276 ( 2013a)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A320/ A320M ( 2017b)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
f or  Low- Temper at ur e Ser vi ce

ASTM D2240 ( 2015)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Dur omet er  Har dness

ASTM D395 ( 2016;  E 2017)  St andar d Test  Met hods f or  
Rubber  Pr oper t y -  Compr essi on Set

ASTM D4020 ( 2011)  Ul t r a- Hi gh- Mol ecul ar - Wei ght  
Pol yet hyl ene Mol di ng and Ext r usi on 
Materials

ASTM D412 ( 2016)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

ASTM D471 ( 2016a)  St andar d Test  Met hod f or  Rubber  
Pr oper t y -  Ef f ect  of  Li qui ds

ASTM D572 ( 2004;  R 2010)  Rubber  Det er i or at i on by 
Heat  and Oxygen

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

ANSI / AWWA C542 ( 2016)  El ect r i c Mot or  Act uat or s f or  Val ves 
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and Sl i de Gat es

ANSI / AWWA C561 ( 2014)  Fabr i cat ed St ai nl ess St eel  Sl i de 
Gates

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

ETL 1110- 2- 584 ( 2014)  Engi neer i ng and Desi gn - -  Desi gn of  
Hydr aul i c St eel  St r uct ur es

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs; G,  DO

  Det ai l  desi gn and f abr i cat i on dr awi ngs of  combi nat i on s l i de/ f l ap 
gat e,  f r ame,  st em,  at t achment s and act uat or .

SD- 03 Pr oduct  Dat a

Materials

  Syst em of  i dent i f i cat i on whi ch shows t he di sposi t i on of  speci f i c  
l ot s of  appr oved mat er i al s and f abr i cat ed i t ems i n t he wor k bef or e 
compl et i on of  t he cont r act .

Welding ; G,  DO

  Schedul es of  wel di ng pr ocedur es f or  st r uct ur al  st eel .

Materials

  Mat er i al  or der s,  mat er i al  l i s t s,  and mat er i al  shi ppi ng bi l l s .

Gat e Li f t i ng St em; G,  DO

  Gat e Li f t i ng St em,  Gat e Gear  Reduct i on Act uat or ,  and El ect r i c 
Mot or .  Manuf act ur er ' s cat al og dat a,  shop dr awi ngs,  and 
i nst al l at i on i nst r uct i ons

SD- 05 Desi gn Dat a

Gat e Component  Desi gn; G,  DO

  Desi gn cal cul at i ons f or  t he st em,  oper at i ng syst ems and 
cont r ol s,  s i gned and seal ed by Pr of essi onal  Engi neer s Li censed i n 
Fl or i da.   I ncl ude al l  st r uct ur al ,  hydr aul i c,  mechani cal ,  and 
el ect r i cal  cal cul at i ons.

SD- 06 Test  Repor t s

Test s,  I nspect i ons,  and Ver i f i cat i ons G,  DO
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  Cer t i f i ed mat er i al  t est  r epor t s wi t h al l  mat er i al  del i ver ed t o 
t he s i t e.

Accept ance Tr i al  Oper at i on and Test  Pr ocedur es; G,  DO

  Pr i or  t o conduct i ng t he " Accept ance Tr i al  Oper at i on and Test "  
i ndi cat ed bel ow,  submi t  f or  appr oval  t est  pr ocedur es det ai l i ng t he 
means and met hods of  gat e accept ance t est i ng i ncl udi ng l eakage 
r at e cal cul at i on met hod,  gat e openi ng and sampl e t est  r epor t s f or  
each t est .

Accept ance Tr i al  Oper at i on and Test ; G,  DO

  Oper at i on and t est  r esul t s bef or e compl et i on of  t he cont r act .

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance Dat a

Submi t  oper at i on and mai nt enance dat a i n accor dance wi t h Sect i on 
01 78 23 OPERATI ON AND MAI NTENANCE DATA.

Oper at i on and Mai nt enance I nst r uct i ons Manual ; G,  DO

  Fur ni sh copi es of  manual  cont ai ni ng compl et e i nf or mat i on on 
oper at i on,  l ubr i cat i on,  adj ust ment ,  r out i ne,  and speci al  
mai nt enance,  di sassembl y,  r epai r ,  r eassembl y,  and t r oubl e 
di agnost i cs of  gat e oper at i ng uni t s.   Di sassembl y and r eassembl y 
por t i ons of  t he manual  shal l  t ake i nt o account  t he speci f i c  syst em 
t hat  i s bei ng pr ovi ded.   Oper at i on and mai nt enance manual  and bot h 
par t s l i s t s shal l  be pr i nt ed on good qual i t y 8- 1/ 2 by 11- i nch 
paper ,  bound separ at el y bet ween f l exi bl e,  dur abl e cover s.   
Dr awi ngs i ncor por at ed i n t he manual  or  par t s l i s t s may be r educed 
t o page si ze pr ovi ded t hey ar e c l ear  and l egi bl e,  or  t hey may be 
f ol ded i nt o t he manual  t o page si ze.   Phot ogr aphs or  cat al og cut s 
of  component s may be i ncl uded f or  i dent i f i cat i on.

1. 3   DESI GN REQUI REMENTS

The combi nat i on s l i de/ f l ap gat e and f r ami ng shal l  be f abr i cat ed as shown 
on t he dr awi ngs.  The gat e manuf act ur er  shal l  be r esponsi bl e f or  t he desi gn 
and manuf act ur e of  t he f ol l owi ng component s of  t he s l i de/ f l ap gat e syst em:  
st em,  oper at i ng syst em and cont r ol s.  St em,  oper at i ng syst em and cont r ol s 
shal l  be desi gned and f abr i cat ed by a manuf act ur er  wi t h at  l east  10 year s 
exper i ence i n t he desi gn and f abr i cat i on of  hydr aul i c cont r ol  gat es used 
i n dam out l et  wor ks ( s l ui ce gat es,  ser vi ce gat es,  ver t i cal  l i f t  gat es,  
f l ap gat es,  emer gency bul kheads,  et c. ) .  The component s shal l  be desi gned 
i n accor dance wi t h t he r equi r ement s of  ETL 1110- 2- 584, ANSI / AWWA C542, 
ANSI / AWWA C561, ASCE 8 or  t he manuf act ur er ' s st andar d pr act i ce,  whi chever  
pr ovi des f or  a mor e conser vat i ve and r obust  desi gn.

1. 4   QUALI FI CATI ON OF WELDERS AND WELDI NG OPERATORS

Qual i f i cat i on of  wel der s and wel di ng oper at or s shal l  conf or m t o t he 
r equi r ement s of  Sect i on 05 50 14 STRUCTURAL METAL FABRI CATI ONS.
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1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

1. 5. 1   General

Per f or m del i ver y,  handl i ng,  and st or age of  mat er i al s and f abr i cat ed i t ems 
conf or mi ng t o t he r equi r ement s speci f i ed and i n Sect i on 05 50 14 
STRUCTURAL METAL FABRI CATI ONS.

1. 5. 2   Rubber  Seal s

St or e r ubber  seal s i n a pl ace whi ch per mi t s f r ee c i r cul at i on of  ai r ,  
mai nt ai ns a t emper at ur e of  70 degr ees F or  l ess,  and pr event s t he r ubber  
f r om bei ng exposed t o t he di r ect  r ays of  t he sun.   Keep r ubber  seal s f r ee 
of  oi l s ,  gr ease,  and ot her  mat er i al s whi ch woul d det er i or at e t he r ubber .   
Rubber  seal s shal l  not  be di st or t ed dur i ng handl i ng.

1. 6   WARRANTY

The gat es and appur t enances shal l  be guar ant eed agai nst  def ect i ve desi gn,  
mat er i al s and wor kmanshi p f or  a per i od of  one year  f r om t he dat e of  f i nal  
acceptance.

PART 2   PRODUCTS

2. 1   MATERIALS

Mat er i al s or der s,  mat er i al  l i s t s and mat er i al  shi ppi ng bi l l s  shal l  conf or m 
wi t h t he r equi r ement s of  Sect i on 05 50 14 STRUCTURAL METAL FABRI CATI ONS.

2. 1. 1   Metals

St r uct ur al  st eel ,  monel ,  babbi t ,  st eel  f or gi ngs,  st eel  cast i ngs,  st ai nl ess 
st eel ,  br onze,  al umi num br onze,  br ass and ot her  met al  mat er i al s used f or  
f abr i cat i on shal l  conf or m t o t he r equi r ement s as shown and as speci f i ed 
her ei n and i n Sect i on 05 50 15 CI VI L WORKS FABRI CATI ONS.

2. 1. 1. 1   St ai nl ess St eel  Bar s and Shapes

St ai nl ess st eel  bar s and shapes shal l  conf or m t o ASTM A276,  UNS S 30403 
( Type 304L)  or  S 30603 ( Type 316L)  Condi t i on A,  hot - f i ni shed or  
col d- f i ni shed,  Cl ass C.

2. 1. 1. 2   St ai nl ess St eel  Pl at e,  Sheet ,  and St r i p

St ai nl ess st eel  pl at e,  sheet ,  and st r i p shal l  conf or m t o ASTM A240/ A240M, 
UNS S 30403 or  S 31603.   Pl at e f i ni sh shal l  be hot - r ol l ed,  anneal ed or  
heat - t r eat ed,  and bl ast - c l eaned or  pi ckl ed.   Sheet  and st r i p f i ni sh shal l  
be No.  1.

2. 1. 2   Rubber  Seal s

Rubber  seal s shal l  be compounded of  nat ur al  r ubber ,  synt het i c 
pol y i sopr ene,  or  a bl end of  bot h,  and shal l  cont ai n r ei nf or ci ng car bon 
bl ack,  z i nc oxi de,  accel er at or s,  ant i oxi dant s,  vul cani z i ng agent s,  and 
plasticizers.

2. 1. 2. 1   Physi cal  Char act er i st i cs

Physi cal  char act er i st i cs of  t he seal s shal l  meet  t he f ol l owi ng 
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requirements:

PHYSI CAL TEST TEST VALUE TEST METHOD SPECI FI CATI ON

Tensi l e St r engt h 2500 psi  ( mi n. ) ASTM D412

El ongat i on at  Br eak 450 per cent  ( mi n. ) ASTM D412

300 per cent 900 psi  ( mi n. ) ASTM D412

Dur omet er  Har dness ( Shor e 
Type A)

60 t o 70 ASTM D2240

* Wat er  Absor pt i on 5 per cent  by wei ght  ( max. ) ASTM D471

Compr essi on Set 30 per cent  ( max. ) ASTM D395

Tensi l e St r engt h ( af t er  
agi ng 48 hr s)

80 per cent  of  t ensi l e
st r engt h ( mi n. )

ASTM D572

The " Wat er  Absor pt i on"  t est  shal l  be per f or med wi t h di st i l l ed wat er .   The 
washed speci men shal l  be bl ot t ed dr y wi t h f i l t er  paper  or  ot her  absor bent  
mat er i al  and suspended by means of  smal l  gl ass r ods i n t he oven at  a 
t emper at ur e of  70 degr ees F pl us or  mi nus 2 degr ees f or  22 hour s pl us or  
mi nus 1/ 4 hour .   The speci men shal l  be r emoved,  al l owed t o cool  t o r oom 
t emper at ur e i n ai r ,  and wei ghed.   The wei ght  shal l  be r ecor ded t o t he 
near est  1 mg as M subscr i pt  1 ( M subscr i pt  1 i s def i ned i n ASTM D471) .   
The i mmer si on t emper at ur e shal l  be 70 degr ees F pl us or  mi nus 1 degr ee and 
t he dur at i on of  i mmer si on shal l  be 166 hour s.

2. 1. 3   Ul t r a Hi gh Mol ecul ar  Wei ght  Ext r usi on Mat er i al s

Gat e st op and gat e gui de t r ack shal l  conf or m t o ASTM D4020 UHMW.

2. 2   MANUFACTURED UNI TS

Bol t s,  nut s,  washer s,  scr ews and ot her  manuf act ur ed uni t s shal l  conf or m 
wi t h t he r equi r ement s as shown and as speci f i ed and i n Sect i on 05 50 15 
CI VI L WORKS FABRI CATI ONS.

2. 2. 1   Bol t s,  Nut s and Washer s

Hi gh- st r engt h bol t s,  nut s,  and washer s shal l  conf or m t o ASTM A320/ A320M, 
Fer r i t i c  St eel ,  Gr ade L73 or  Aust eni t i c  St eel ,  Gr ade B8M,  Cl ass 2.   Bol t s 
1/ 2 i nch and l ar ger  shal l  have hexagon heads.   The f i ni shed shank of  bol t s 
shal l  be l ong enough t o pr ovi de f ul l  bear i ng.   Washer s f or  use wi t h bol t s 
shal l  conf or m t o t he r equi r ement s speci f i ed i n t he appl i cabl e 
speci f i cat i on f or  bol t s.   For  each bol t ed connect i on,  t he mat er i al  of  one 
har dwar e i t em ( e. g.  t he nut )  shal l  be Ni t r oni c 60 ( Al l oy 218,  UNS S21800) .

2. 2. 2   Gat e Oper at i ng Syst em

The Gat e Oper at i ng Syst em shal l  be capabl e of  movi ng t he gat e upwar d and 
downwar d.   The maxi mum nor mal  l engt h of  t r avel  wi l l  be 6 f eet .   The 
maxi mum seat i ng head di f f er ent i al  f or  t he desi gn of  t he gat e oper at i ng 
syst em i s shown on t he dr awi ngs.   The wei ght  of  t he gat e assembl y i s shown 
on t he dr awi ngs.   Desi gn cal cul at i ons shal l  t ake i nt o account  gat e wei ght ,  
maxi mum st at i c head,  gat e unseat i ng f or ce,  and gat e s l i di ng r esi st ance.   
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The act uat or  shal l  be s i zed by t he gat e manuf act ur er  based on t he gat e 
physi cal  char act er i st i cs.

2. 2. 2. 1   Gat e Li f t i ng St em

Gat e l i f t i ng st em shal l  be Type 304 or  316 st ai nl ess st eel .   The st em 
l engt h wi l l  be det er mi ned by t he gat e suppl i er .   I f  t he manuf act ur er  
r equi r es,  t he st em shal l  have a st em gui de at  t he appr oxi mat e mi d- poi nt  of  
t he st em.

2. 2. 2. 2   Gat e Act uat or

Pr ovi de oper at i ng machi ner y i n accor dance wi t h Sect i on 26 29 10 ELECTRI C 
MOTOR ACTUATOR FOR LI FT GATES.  Si z i ng and gear  r educt i on shal l  be based on 
i nf or mat i on gi ven i n t he par agr aph " Gat e Oper at i ng Syst em"  above.

2. 3   FABRICATION

2. 3. 1   Det ai l  Dr awi ngs

Det ai l  dr awi ngs,  i ncl udi ng f abr i cat i on dr awi ngs,  shop assembl y dr awi ngs,  
del i ver y dr awi ngs,  and f i el d i nst al l at i on dr awi ngs,  shal l  conf or m t o t he 
r equi r ement s speci f i ed and i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRICATIONS.

2. 3. 1. 1   Fabr i cat i on Dr awi ngs

Fabr i cat i on dr awi ngs shal l  show compl et e det ai l s of  mat er i al s,  t ol er ances,  
connect i ons,  and pr oposed wel di ng sequences whi ch cl ear l y di f f er ent i at e 
shop wel ds and f i el d wel ds.

2. 3. 1. 2   Shop Assembl y Dr awi ngs

Shop assembl y dr awi ngs shal l  pr ovi de det ai l s f or  connect i ng t he adj oi ni ng 
f abr i cat ed component s i n t he shop t o assur e sat i sf act or y f i el d 
installation.

2. 3. 1. 3   Del i ver y Dr awi ngs

Del i ver y dr awi ngs shal l  pr ovi de descr i pt i ons of  met hods of  del i ver i ng 
component s t o t he s i t e,  i ncl udi ng det ai l s f or  suppor t i ng f abr i cat ed 
component s dur i ng shi ppi ng t o pr event  di st or t i on or  ot her  damages.

2. 3. 1. 4   Fi el d I nst al l at i on Dr awi ngs

Fi el d i nst al l at i on dr awi ngs shal l  pr ovi de a det ai l ed descr i pt i on of  t he 
f i el d i nst al l at i on pr ocedur es.   The descr i pt i on shal l  i ncl ude t he l ocat i on 
and met hod of  suppor t  of  i nst al l at i on and handl i ng equi pment ;  pr ovi s i ons 
t o be t aken t o pr ot ect  concr et e and ot her  wor k dur i ng i nst al l at i on;  met hod 
of  mai nt ai ni ng component s i n cor r ect  al i gnment ;  pl an f or  pr est r essi ng gat e 
l eaf  di agonal s,  whi ch shal l  i ncl ude descr i pt i ons of  connect i ons,  r i ggi ngs,  
anchor ages,  and measur i ng equi pment ;  met hods f or  i nst al l i ng quoi n and 
mi t er  bl ocks,  i ncl udi ng checki ng and mai nt ai ni ng al i gnment s of  t he bl ocks 
dur i ng concr et i ng and pl acement  of  epoxy f i l l er ;  pr ocedur es and equi pment  
used f or  heat i ng and pl aci ng of  t he z i nc f i l l er ;  and met hods f or  
i nst al l i ng ot her  appur t enant  i t ems.
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2. 3. 2   St r uct ur al  Fabr i cat i on

St r uct ur al  f abr i cat i on shal l  conf or m t o t he r equi r ement s as shown and 
speci f i ed her ei n and i n Sect i on 05 50 14 STRUCTURAL METAL FABRI CATI ONS.   
Di mensi onal  t ol er ances shal l  be as speci f i ed and as shown.   Spl i ces shal l  
occur  onl y wher e shown.   Pi n hol es shal l  be bor ed i n component s af t er  
wel di ng,  st r ai ght eni ng,  st r ess- r el i evi ng,  and t hr eadi ng oper at i ons ar e 
compl et ed.   Br acket s,  eye bar  sect i ons,  and ot her  component s r equi r i ng 
st r ai ght eni ng shal l  be st r ai ght ened by met hods whi ch wi l l  not  damage t he 
mat er i al .   Bushi ngs shal l  be pr ess- f i t t ed wi t h suppor t i ng component s.   
Bol t  connect i ons,  l ugs,  c l i ps,  or  ot her  pi ck- up assembl y devi ces shal l  be 
pr ovi ded f or  component s as shown and r equi r ed f or  pr oper  assembl y and 
i nst al l at i on.   Pr ovi s i ons shal l  be made f or  t he i nst al l at i on of  cat hodi c 
pr ot ect i on syst em devi ces and ot her  appur t enances as r equi r ed.

2. 3. 2. 1   Welding

Wel di ng shal l  conf or m wi t h t he r equi r ement s speci f i ed and i n Sect i on 
05 50 14 STRUCTURAL METAL FABRI CATI ONS.

2. 3. 2. 2   Bol t ed Connect i ons

Bol t ed connect i ons shal l  conf or m wi t h t he r equi r ement s speci f i ed i n 
Section 05 50 14 STRUCTURAL METAL FABRI CATI ONS.

2. 3. 2. 3   Machi ne Wor k

Machi ne wor k shal l  conf or m wi t h t he r equi r ement s speci f i ed i n Sect i on 
05 50 14 STRUCTURAL METAL FABRI CATI ONS.

2. 3. 2. 4   Mi scel l aneous Pr ovi s i ons

Mi scel l aneous pr ovi s i ons f or  f abr i cat i on shal l  conf or m wi t h t he 
r equi r ement s speci f i ed her ei n and i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRICATIONS.

2. 3. 3   Combi nat i on Sl i de/ Fl ap Gat e Leaf

Combi nat i on s l i de/ f l ap gat e l eaf  shal l  be Type 304L ( ASTM A276,  S 30403)  
or  Type 316L ( ASTM A276,  S 31603)  cor r osi on r esi st i ng st eel  of  
s i ngl e- component  st r uct ur al  f abr i cat i on.   Sl i de/ f l ap gat e shal l  be shop 
f abr i cat ed and shal l  be pr ovi ded compl et e wi t h gat e st em,  st em gui des,  
l eaf  nut ,  l eaf  nut  spanner  wr ench,  bar  seal s,  seal  col l ar s and ot her  
appur t enant  i t ems as r equi r ed f or  i nst al l at i on.   Sur f aces of  l eaf  f r ami ng 
el ement s t o whi ch ski n pl at es ar e t o be wel ded shal l  not  var y f r om a t r ue 
pl ane by mor e t han 1/ 16 i nch t o pr ovi de uni f or m bear i ng.   The out si de 
sur f aces of  ski n pl at es wel ded t o f r ami ng el ement s shal l  not  var y f r om a 
t r ue pl ane by mor e t han 1/ 16 i nch.   Spl i ces i n ski n pl at es shal l  be 
l ocat ed onl y wher e shown.   The over al l  wi dt h and hei ght  of  t he f abr i cat ed 
gat e l eaf  shal l  not  var y f r om t he r espect i ve di mensi ons shown by mor e t han 
1/ 16 i nch.   Gat e l eaf  shal l  be st r ess- r el i eved pr i or  t o t he at t achment  of  
gat e st op.   Sur f aces wher e bar  seal s ar e at t ached shal l  be accur at el y 
machi ned t o pr ovi de uni f or m bear i ng f or  t he f ul l  cont act  di mensi ons.   Top 
and si de gat e st op shal l  be f i r ml y but t ed t oget her  at  t he cor ner s.   The 
ends of  s i de bar  seal s shal l  be f l ush wi t h t he bot t om seat i ng sur f ace of  
t he gat e l eaf .   Fi nal  machi ni ng of  bar  seal s shal l  be per f or med af t er  t hey 
ar e at t ached t o t he gat e l eaf .   The bot t om seat  of  t he gat e l eaf  shal l  be 
machi ned f or  a t i ght  f i t  wi t h t he gat e f r ame si l l .
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2. 3. 4   Sl i de Gat e Fr ame

Sl i de gat e f r ame shal l  be shop f abr i cat ed.   Gui di ng and seal  sur f aces of  
s l i de gat e f r ame shal l  be i n a t r ue ver t i cal  pl ane and shal l  be machi ned 
f i ni shed.   Unmachi ned sur f aces exposed t o wat er  f l ow shal l  mat ch at  j oi nt s 
bet ween component  par t s,  shal l  not  depar t  f r om t r ue pl anes shown by mor e 
than  1/ 16 i nch and shal l  be f r ee of  of f set s or  i r r egul ar i t i es gr eat er  t han 
1/ 16 i nch.   Al l owabl e of f set s or  i r r egul ar i t i es l ess t han 1/ 16 i nch shal l  
be gr ound t o a bevel  of  not  gr eat er  t han one on t went y- f our .   The bot t om 
seat  of  t he gat e l eaf  shal l  be machi ned f or  a t i ght  f i t  wi t h t he gat e 
f r ame si l l .   Gat e f r ame shal l  be st r ess r el i eved pr i or  t o t he at t achment  
of  bar  seal s.   Sur f aces wher e bar  seal s ar e at t ached shal l  be accur at el y 
machi ned t o pr ovi de uni f or m bear i ng f or  t he f ul l  cont act  di mensi ons.   Top,  
s i de,  and i nver t  bar  seal s shal l  be f i r ml y but t ed t oget her  at  t he 
cor ner s.   Fi nal  machi ni ng of  bar  seal s shal l  be per f or med af t er  t hey ar e 
at t ached t o t he gat e f r ame and bonnet .   Babbi t  shal l  be pour ed i n t he gat e 
f r ame si l l  and peened bef or e machi ni ng t he f r ame.   When machi ni ng t he gat e 
f r ame si l l ,  t he t ool  t r avel  shal l  be par al l el  t o t he l ong di mensi on of  t he 
babbit.

2. 3. 5   Sl i de Gat e Pedest al  and Base Pl at e

The f l anges of  t he pedest al  and base pl at e f or  t he suppor t i ng t he 
oper at i ng machi ner y f or  t he s l i de gat e shal l  be accur at el y machi ned and 
dr i l l ed t o mat ch mat i ng f l anges and pr ovi de t he r equi r ed t r ue al i gnment .   
Unmachi ned oi l - cont act i ng sur f aces of  pedest al  shal l  be coat ed wi t h al kyd 
r esi n as speci f i ed f or  t he unmachi ned oi l - cont act i ng sur f aces of  hydr aul i c 
cyl i nder  heads.   Base pl at e di mensi ons may be al t er ed t o f i t  t he oper at i ng 
machi ner y f ur ni shed,  pr ovi ded t he basi c conf i gur at i on,  pl at e t hi ckness,  
and number  and si zes of  f ast ener s ar e equal  t o t hat  shown and t he al t er ed 
di mensi ons ar e appr oved.

2. 3. 6   Shop Assembl y

Shop assembl y r equi r ement s f or  combi nat i on gat e and f r ame and appur t enant  
i t ems shal l  be as shown and as speci f i ed and i n Sect i on 05 50 14 
STRUCTURAL METAL FABRI CATI ONS.   Combi nat i on gat e,  f r ame,  gui des,  and 
appur t enant  i t ems shal l  be assembl ed compl et el y i n t he shop t o assur e 
sat i sf act or y f i el d i nst al l at i on.   The mat chmar ki ng of  unassembl ed 
component s shal l  be car ef ul l y pr eser ved unt i l  t he component s ar e 
assembl ed.   Adequat e suppor t  shal l  be pr ovi ded dur i ng assembl y t o mai nt ai n 
component s wi t hi n 1/ 16 i nch of  act ual  i nst al l at i on pl anes.   Mat i ng 
sur f aces and machi ned sur f aces shal l  be coat ed wi t h a r ust  pr event i ve 
coat i ng unt i l  assembl ed.   Ot her  connect i ng sur f aces whi ch ar e not  r equi r ed 
t o be di sassembl ed f or  shi pment  shal l  be t hi nl y coat ed wi t h an appr oved 
r ust  pr event i ve coat i ng bef or e bei ng j oi ned.   Adj oi ni ng component s shal l  
be f i t t ed and bol t ed t oget her  t o f aci l i t at e f i el d connect i ons.   Shop 
assembl ed component s shal l  be del i ver ed assembl ed,  i f  pr act i cal l y 
per mi t t ed by shi ppi ng and f i el d i nst al l at i on condi t i ons.   Assembl ed 
component s shal l  be shop wel ded i n t hei r  f i nal  posi t i ons as much as 
del i ver y and f i el d i nst al l at i on condi t i ons al l ow.   Shop assembl y and 
di sassembl y wor k shal l  be per f or med i n t he pr esence of  t he Cont r act i ng 
Of f i cer  unl ess ot her wi se appr oved.   The pr esence of  t he Cont r act i ng 
Of f i cer  wi l l  not  r el i eve t he Cont r act or  of  any r esponsi bi l i t y  under  t hi s 
contract.

2. 3. 6. 1   Gat e Leaf

Shop assembl y of  t he gat e l eaf  shal l  be i n t he hor i zont al  posi t i on wi t h 
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t he ski n s i de of  t he gat e l eaf  f aci ng down.   Shop assembl y shal l  i ncl ude 
t he at t achment  of  al l  accessor i es t o t he gat e l eaf .   The l eaf  shal l  be 
l i f t ed by t he l i f t i ng br acket s and i nspect ed f or  bal ance about  t he cent er  
of  gr avi t y af t er  bei ng shop assembl ed.   I f  t he gat e l eaf  i s  out  of  pl umb 
by mor e t han  1/ 4 i nch i n t he t ot al  l engt h i n a ver t i cal  pl ane i n t he 
upst r eam- downst r eam di r ect i on,  or  by mor e t han 1/ 16 i nch i n t he t ot al  
wi dt h i n a ver t i cal  pl ane per pendi cul ar  t o t he ver t i cal  pl ane i n t he 
upst r eam- downst r eam di r ect i on,  i t  shal l  be bal anced by count er wei ght i ng or  
some ot her  met hod as appr oved at  t he Cont r act or ' s expense.

2. 4   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Test s,  i nspect i ons,  and ver i f i cat i ons f or  mat er i al s and f abr i cat ed i t ems 
shal l  be per f or med pr i or  t o del i ver y,  and shal l  conf or m t o t he 
r equi r ement s speci f i ed and i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRICATIONS.

2. 4. 1   Inspection

Shop assembl ed component s shal l  be i nspect ed f or  accur at e f i t  and 
compl i ance wi t h di mensi onal  t ol er ances.   Seal i ng,  gui di ng,  and connect i ng 
sur f aces shal l  be i nspect ed t o det er mi ne i f  t hei r  pl anes ar e t r ue,  
par al l el ,  and i n uni f or m cont act  wi t h opposi ng sur f aces.   Wi t h t he gat e 
l eaf  c l osed and uni f or ml y bl ocked i n t he seal i ng posi t i on,  gat e l eaf  and 
r ubber  seal s shal l  be i nspect ed t o det er mi ne i f  t hey ar e i n cont i nuous 
cont act  wi t h t r ack and seal  pl at es.   Compr essi on of  r ubber  seal s shal l  not  
var y by mor e t han 1/ 32 i nch.   I t  shal l  not  be possi bl e t o i nser t  a f eel er  
gauge of  gr eat er  t han 0. 003 i nch t hi ckness at  any poi nt  bet ween bar  seal s 
and seal  pl at es.

2. 4. 2   Oper at i on Test s

The oper at i on of  t he shop- assembl ed combi nat i on gat e assembl y shal l  be 
t est ed,  pr i or  t o del i ver y t o t he s i t e,  by openi ng and cl osi ng t he gat e 
sever al  t i mes by use of  t he oper at i ng machi ner y.   The f or ce used t o 
oper at e t he gat e shal l  be t he mi ni mum r equi r ed t o open and cl ose t he 
gat e.   Si nce t he si l l  of  t he unembedded gat e f r ame i s not  f ul l y  suppor t ed 
dur i ng t he oper at i on t est s,  speci al  pr ecaut i on shal l  be t aken t o pr event  
t he appl i cat i on of  excessi ve f or ce on t he gat e l eaf  and f r ame when t he 
gat e i s c l osed.   Adj ust ment s shal l  be made as r equi r ed unt i l  oper at i ons 
ar e sat i sf act or y.   The gat e assembl y shal l  be t est ed hydr ost at i cal l y by 
appl y i ng a mi ni mum of  10 feet  of  head i n t he unseat i ng di r ect i on,  measur ed 
at  t he s i l l  of  t he gat e f r ame,  t o t he upst r eam si de of  t he gat e l eaf  i n 
t he c l osed posi t i on.   For  conduct i ng t he hydr ost at i c t est i ng,  t he gat e 
f r ame shal l  be bul kheaded or  r est r ai ned by some ot her  met hod as appr oved.   
Under  hydr ost at i c t est i ng,  t he gat e seal s shal l  be suf f i c i ent l y t i ght  t o 
pr event  wat er  l eakage.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l at i on shal l  conf or m wi t h t he r equi r ement s speci f i ed and i n Sect i on 
05 50 14 STRUCTURAL METAL FABRI CATI ONS.   Combi nat i on gat e and appur t enant  
i t ems shal l  be assembl ed f or  i nst al l at i on i n st r i ct  accor dance wi t h t he 
cont r act  dr awi ngs,  appr oved i nst al l at i on dr awi ngs,  and shop 
mat ch- mar ki ngs.   Bear i ng sur f aces r equi r i ng l ubr i cat i on shal l  be 
t hor oughl y c l eaned and l ubr i cat ed wi t h an appr oved l ubr i cant  bef or e 
assembl y and i nst al l at i on.   Component s t o be f i el d wel ded shal l  be i n 
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cor r ect  al i gnment  bef or e wel di ng i s commenced.

3. 1. 1   Embedded Met al s

Fr ames,  bases,  and ot her  embedded met al  i t ems shal l  be accur at el y 
i nst al l ed t o t he al i gnment  and gr ade r equi r ed t o ensur e accur at e f i t t i ng 
and mat chi ng of  component s.   Shi ms,  j ackbol t s,  or  ot her  suppor t s r equi r ed 
t o al i gn and hol d component s r i gi dl y i n pl ace unt i l  embedment  concr et e has 
at t ai ned t he speci f i ed st r engt h shal l  be pr ovi ded.   Anchor s shal l  be 
i nst al l ed as shown.   Embedded met al s,  ot her  t han st ai nl ess st eel ,  shal l  be 
gi ven a pr i mer  coat  of  t he r equi r ed pai nt  on al l  sur f aces pr i or  t o 
i nst al l at i on i n concr et e f or ms.   I t ems r equi r i ng t wo concr et e pour s f or  
i nst al l at i on shal l  be at t ached t o t he embedded anchor s af t er  t he i ni t i al  
pour ,  adj ust ed t o t he pr oper  al i gnment ,  and concr et ed i n pl ace wi t h t he 
second pour .

3. 1. 2   Combi nat i on Gat e Fr ame and Gui des

Combi nat i on gat e f r ame and gui des shal l  be connect ed t o embedded anchor s,  
al i gned,  and r i gi dl y bl ocked i n pl ace pr i or  t o t he pl acement  of  concr et e.   
The seal i ng sur f aces of  t he s l i de gat e f r ame seal  bar s shal l  ser ve as t he 
r ef er ence pl ane f or  t he i nst al l at i on al i gnment .   Al i gnment  shal l  be t o t wo 
t heor et i cal  cont r ol  pl anes descr i bed as cont r ol  pl ane " A"  and cont r ol  
pl ane " B" .   Cont r ol  pl ane " A"  i s a ver t i cal  pl ane t hat  i s nor mal  t o t he 
wat er  passageway and i s l ocat ed at  t he seal i ng sur f ace of  t he gat e f r ame 
seal  bar s.   Cont r ol  pl ane " B"  i s a ver t i cal  pl ane t hat  i s par al l el  t o t he 
wat er  passageway and i s l ocat ed at  t he cent er l i ne of  t he wat er  
passageway.   The gat e f r ame shal l  be al i gned t o wi t hi n 0. 015 i nch of  
cont r ol  pl anes " A"  and " B" .   A t aut  pi ano wi r e and an el ect r i c mi cr omet er  
or  some ot her  appr oved met hod shal l  be used t o measur e t he ver t i cal  
al i gnment  t ol er ances.   The al i gnment  of  f r ame and gui des shal l  be such 
t hat  pl anes t hr ough t he bear i ng sur f aces of  t r ack pl at es and t he seal i ng 
sur f aces of  seal  pl at es shal l  be wi t hi n 1/ 16 i nch of  t he al i gnment  shown.

3. 1. 3   Gat e Leaf

Gat e l eaf  shal l  be compl et el y assembl ed,  i ncl udi ng t he at t achment  of  al l  
component s and accessor i es,  pr i or  t o bei ng pl aced i n t he gat e f r ame.   Al l  
necessar y pr ecaut i ons shal l  be t aken t o avoi d di st or t i on of  t he gat e l eaf  
and at t ached component s dur i ng i nst al l at i on.   Rubber  seal s shal l  be 
f ast ened secur el y t o met al  r et ai ner s.   Bef or e oper at i ng t he gat e,  a 
sui t abl e l ubr i cant  shal l  be appl i ed t o t he r ubber  seal  r ubbi ng pl at es t o 
pr ot ect  t he r ubber .

3. 1. 4   Oper at i ng Machi ner y

Oper at i ng machi ner y f or  t he combi nat i on gat e assembl y and suppor t i ng 
component s,  i ncl udi ng bonnet ,  bonnet  cover ,  pedest al ,  and base pl at e,  
shal l  be posi t i oned and al i gned t o t he i nst al l ed l ocat i on of  t he gat e 
f r ame and gui des and anchor ed i n pl ace.   The l ocat i on of  t he s l i de gat e 
st em shal l  be pr oj ect ed t o and scr i bed on t he si l l  of  t he i nst al l ed gat e 
f r ame t o ser ve as a r ef er ence poi nt  f or  t he al i gnment  of  oper at i ng 
machi ner y and suppor t i ng component s.   Oper at i ng machi ner y and component s 
shal l  be al i gned t o wi t hi n 0. 030 i nch of  t he r ef er ence poi nt .   Pr i or  t o 
bei ng embedded i n concr et e,  an al i gnment  t empl at e shal l  be bol t ed t o t he 
bonnet ,  mar ked,  and dr i l l ed t o mat ch t he exact  cent er  poi nt  of  t he gat e 
stem.
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3. 1. 5   Concr et e and Concr et e Gr out  Pl acement

The embedment  of  t he wal l  t hi mbl e and ot her  component s i n concr et e shal l  
be per f or med i n an appr oved manner  t o f i l l  al l  voi ds,  secur e anchor age,  
pr event  seepage,  and pr ovi de uni f or m f i ni sh sur f aces.   Af t er  embedment  
concr et e has cur ed f or  at  l east  7 days,  any voi ds ar ound embedded 
component s shal l  be f i l l ed by pumpi ng concr et e gr out  ar ound t he 
component s.   Af t er  t he pumped gr out  has cur ed f or  at  l east  7 days,  hammer  
bl ows t o t he component s shal l  be used t o det ect  any r emai ni ng voi ds.   
Wher e r emai ni ng voi ds ar e l ocat ed,  1 i nch di amet er  gr out  hol es shal l  be 
dr i l l ed i n t he component s and t he voi ds shal l  be f i l l ed by pr essur e 
gr out i ng t hr ough t he gr out  hol es.   Gr out  hol es i n t he component s shal l  be 
pl ugged by wel di ng and shal l  be gr ound f l ush.

3. 2   ACCEPTANCE TRI AL OPERATI ON AND TEST

Af t er  t he combi nat i on gat e assembl y has been i nst al l ed,  i ncl udi ng 
oper at i ng machi ner y,  t he Cont r act i ng Of f i cer  wi l l  exami ne t he compl et e 
syst em f or  f i nal  accept ance.   Oper at i on and t est  r esul t s shal l  be 
f ur ni shed t o t he Cont r act i ng Of f i cer .   The assembl y wi l l  be exami ned f i r st  
t o det er mi ne whet her  or  not  t he wor kmanshi p conf or ms t o t he speci f i cat i on 
r equi r ement s.   Oper at e t he gat e t hr oughout  i t s f ul l  oper at i ng r ange a 
suf f i c i ent  number  of  t i mes t o demonst r at e pr oper  oper at i on.   The gat e 
shal l  be oper at ed f r om t he oper at i ng pl at f or m cont r ol s and t he cont r ol  
panel  i n t he cont r ol  house.   The i ni t i al  oper at i on of  t he gat e assembl y 
shal l  be conduct ed i n t he dr y.   Wi t h t he gat e l eaf  i n t he seat ed posi t i on,  
t he r ubber  seal s shal l  be checked t o ensur e t hat  t hey ar e uni f or ml y 
compr essed agai nst  t he f r ame.   The second t r i al  oper at i on and t est i ng of  
t he gat e assembl y shal l  be conduct ed under  hydr ost at i c pr essur e.   Gat e 
exer ci se shal l  t ake i nt o account  t he dut y cycl e of  t he el ect r i c mot or .   
Readi ngs shal l  be r ecor ded of  t he mot or ' s amper age and vol t age at  s i x 
i nches i ncr ement s of  gat e movement  i n bot h t he openi ng as wel l  as t he 
c l osi ng.   Hydr ost at i c t est s shal l  be per f or med as descr i bed bel ow.   The 
wor kmanshi p i n t he f abr i cat i on and i nst al l at i on of  t he gat e assembl y shal l  
be such t hat  t he gat e l eaf  shal l  seat  wi t hi n t he accept abl e t ol er ances 
def i ned above when l ower ed i nt o t he seat ed posi t i on.    Adj ust ment s shal l  
be made t o t he oper at i on and cont r ol  appar at us unt i l  al l  component s 
f unct i on as r equi r ed.   Appur t enances wi l l  be i nspect ed t o assur e pr oper  
oper at i on.   Requi r ed r epai r s or  r epl acement s t o cor r ect  def ect s,  as 
det er mi ned by t he Cont r act i ng Of f i cer ,  shal l  be made at  no addi t i onal  cost  
t o t he Gover nment .   The t r i al  oper at i on and t est i ng shal l  be r epeat ed 
af t er  def ect s ar e cor r ect ed.

3. 2. 1   Hydr ost at i c Test i ng

The Cont r act or  shal l  coor di nat e t he use and del i ver y of  Gover nment  
f ur ni shed bul kheads wi t h t he Cont r act i ng Of f i cer .   Hydr ost at i c t est i ng 
wi l l  wor k wi t hi n t he st r uct ur e wi t h bul kheads i n pl ace.   These ar eas shal l  
be t r eat ed as conf i ned spaces.   The Cont r act or  shal l  ensur e bul kheads ar e 
suf f i c i ent l y wat er t i ght  t o f aci l i t at e accur at e hydr ost at i c t est i ng of  t he 
ver t i cal  l i f t  combi nat i on gat es.   That  i s,  l eakage f r om t he bul khead ( i f  
any)  shal l  not  hi nder  accur at e measur ement s r equi r ed f or  hydr ost at i c 
testing.

3. 2. 1. 1   Seat i ng Head Leak Test

Each combi nat i on gat e shal l  be t est ed.   The i nst al l ed gat e shal l  be 
exposed t o a seat i ng head on t he l akesi de.   The Cont r act or  shal l  i nst al l  
Gover nment  f ur ni shed bul kheads.   Thi s t est  shal l  be per f or med by t he 
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Cont r act or  af t er  i nst al l i ng l akesi de and l andsi de bul kheads as a means of  
i sol at i ng t he st r uct ur e and cont r ol l i ng t he s i mul at ed l akesi de st age.   A 
12- i nch ( i n hei ght )  t empor ar y wat er t i ght  knee wal l  shal l  be const r uct ed 
l andsi de of  t he gat e wi t hi n t he condui t  t o i sol at e and measur e l eakage 
f r om t he gat e.   Wi t h t he gat e i n t he f ul l y c l osed ( down)  posi t i on,  t he 
ar ea bet ween t he l akesi de bul khead and t he gat e shal l  be f i l l ed wi t h l ake 
wat er  v i a pump and mai nt ai ned at  el evat i on 18. 0 f eet  ( NAVD88) .   The 
l andsi de st r uct ur e bet ween t he l andsi de bul khead and backsi de of  gat e 
shal l  r emai n dewat er ed t o f aci l i t at e i nspect i on and obser vat i on of  l eakage 
f r om wi t hi n t he condui t .   Resul t s of  t hi s t est  shal l  consi st  of  l andsi de 
st age measur ement s ( wi t hi n t he condui t  bet ween t he backsi de of  gat e and 
t empor ar y knee wal l )  t aken ever y mi nut e f or  30 mi nut es af t er  t he 
pr escr i bed t est  st age i s achi eved.   Measur ement s shal l  be t aken t o t he 
near est  1/ 16 -  i nch t o accur at el y capt ur e wat er  dept h.   The gat e l eakage 
shal l  not  exceed 0. 1 gal l ons per  mi nut e per  f oot  of  f l ap gat e openi ng 
per i met er  ( 5 f eet  *  4 s i des = 20 f eet )  under  seat i ng head condi t i ons.   
That  i s,  l eakage shal l  not  exceed 2. 0 gal l ons per  mi nut e f or  S- 288 
( HP- 1) .   Tot al  l eakage r at e shal l  be moni t or ed and document ed as agr eed t o 
i n t he gat e t est i ng pr ocedur es submi t t al .   Tempor ar y measur es ( e. g.  knee 
wal l )  shal l  not  cause any per manent  damage t o t he st r uct ur e and must  be 
compl et el y r emoved/ r epai r ed upon accept ance of  t he hydr ost at i c t est i ng.

3. 2. 1. 2   Unseat i ng Head Leak Test

Each combi nat i on gat e shal l  be t est ed.   Gat es shal l  be exposed t o an 
unseat i ng head on t he l andsi de.   The Cont r act or  shal l  i nst al l  Gover nment  
f ur ni shed bul kheads.   Wi t h bot h l akesi de and l andsi de bul kheads i nst al l ed,  
t he Cont r act or  shal l  bol t  t he f l ap gat e t o t he gat e s l i de assembl y and 
l ower  t he gat e t o t he c l osed ( down)  posi t i on.   The Cont r act or  shal l  
dewat er  t he ar ea bet ween t he gat e and l akesi de bul khead.   A 12- i nch ( i n 
hei ght )  t empor ar y wat er t i ght  knee wal l  shal l  be const r uct ed l akesi de of  
t he gat e t o i sol at e and measur e l eakage f r om t he gat e.   The l andsi de ar ea 
bet ween t he gat e and t he l andsi de bul khead shal l  be f i l l ed wi t h l ake wat er  
v i a pump t o an el evat i on of  13. 0 f eet  ( NAVD88) .   The l akesi de st r uct ur e 
bet ween t he l akesi de bul khead and gat e shal l  r emai n dewat er ed t o 
f aci l i t at e i nspect i on and obser vat i on of  l eakage.   Resul t s of  t hi s t est  
shal l  consi st  of  l akesi de st age measur ement s ( wi t hi n t he ar ea bet ween t he 
gat e and t empor ar y knee wal l )  t aken ever y mi nut e f or  30 mi nut es af t er  t he 
pr escr i bed t est  st age i s achi eved.   Measur ement s shal l  be t aken t o t he 
near est  1/ 16 -  i nch t o accur at el y capt ur e wat er  dept h.   The gat e l eakage 
shal l  not  exceed 0. 2 gal l ons per  mi nut e per  f oot  of  f l ap gat e openi ng 
per i met er  ( 5 f eet  *  4 s i des = 20 f eet )  under  unseat i ng head condi t i ons.   
That  i s,  l eakage shal l  not  exceed 4. 0 gal l ons per  mi nut e f or  S- 288 
( HP- 1) .   Tot al  l eakage r at e shal l  be moni t or ed and document ed as agr eed t o 
i n t he gat e t est i ng pr ocedur es submi t t al .   Tempor ar y measur es ( e. g.  knee 
wal l )  shal l  not  cause any per manent  damage t o t he st r uct ur e and must  be 
compl et el y r emoved/ r epai r ed upon accept ance of  t he hydr ost at i c t est i ng. .

3. 2. 1. 3   Fl ap Gat e Openi ng Head Test

Each gat e shal l  be t est ed.   Gat e f l aps shal l  be unbol t ed and t he ent i r e 
assembl y l ower ed i nt o t he " c l osed"  posi t i on.   Gat e openi ng head shal l  be 
t est ed by i nst al l i ng Gover nment  f ur ni shed l andsi de and l akesi de 
bul kheads.   Af t er  i nst al l i ng t he bul kheads,  t he Cont r act or  shal l  pump l ake 
wat er  i nt o t he l andsi de st r uct ur e unt i l  t he wat er  el evat i on bot h l andsi de 
and l akesi de of  t he c l osed gat e ( wi t h f l ap unbol t ed)  equal i zes.   
Subsequent l y,  t he wat er  l evel  on t he l andsi de shal l  be i ncr eased by 0. 05 
f eet  per  mi nut e,  and t he poi nt  at  whi ch t he f l ap f i r st  opens ( i . e.  
i ni t i at es f r ee f l ow of  wat er )  shal l  be document ed.   Fr ee f l ow of  wat er  i s 
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def i ned as " Wat er  t hat  i s  f l owi ng t hr ough t he per i met er  gap i nt r oduced 
when t he f l ap gat e i s l i f t ed compl et el y of f  i t s  seal s" .   The t est  shal l  be 
compl et ed f or  a t ot al  of  t en ( 10)  t i mes:  Fi ve ( 5)  i n t he par t i al l y  
submer ged condi t i on and f i ve ( 5)  i n t he f ul l y submer ged condi t i on as 
descr i bed bel ow.

3. 2. 1. 3. 1   S- 288 ( Cul ver t  HP- 1)  Fl ap Gat e Openi ng Head Test

a.   Par t i al l y  Submer ged:   The Cont r act or  shal l  per f or m f i ve ( 5)  t est s 
when t he cul ver t  i s  i n t he par t i al l y  submer ged condi t i on,  begi nni ng 
wi t h an i ni t i al  equal i zed wat er  sur f ace el evat i on of  8. 5 f eet ,  NAVD88 
and i ncr eased i ncr ement al l y t o an el evat i on not  t o exceed 11. 0 f eet ,  
NAVD88.   The f i r st  t est  shal l  be t aken at  a st ar t i ng st age of  8. 5 
f eet ,  NAVD88 and t he l ast  t est  at  a st ar t i ng st age of  11. 0 f eet ,  
NAVD88,  wi t h t he t hr ee ( 3)  r emai ni ng par t i al l y  submer ged t est s t aken 
at  any st age i n bet ween.   For  exampl e,  i f  t he f i r st  t est  begi ns wi t h 
an equal i zed el evat i on of  8. 5 f eet ,  NAVD88 and r equi r es 0. 25 f eet  of  
head t o open t he gat e,  t he second t est  r un may begi n at  an equal i zed 
el evat i on of  8. 75 f eet ,  NAVD88.

b.   Ful l y Submer ged.   The Cont r act or  shal l  per f or m f i ve ( 5)  t est s when 
t he cul ver t  i s  i n t he f ul l y submer ged condi t i on,  begi nni ng wi t h an 
i ni t i al  equal i zed wat er  sur f ace el evat i on of  12. 0 f eet ,  NAVD88 and 
i ncr eased i ncr ement al l y t o an el evat i on not  t o exceed 18. 0 f eet ,  
NAVD88.   The f i r st  t est  shal l  be t aken at  a st ar t i ng st age of  12. 0 
f eet ,  NAVD88.   The r emai ni ng f our  t est s may be t aken at  any st age up 
t o 18. 0 f eet ,  NAVD88.   The Cont r act or  shal l  r ef er ence t he exampl e 
pr ovi ded i n t he " Par t i al l y  Submer ged"  t est i ng par agr aph above.

The st age and r esul t i ng head di f f er ent i al  at  t he poi nt  when t he gat e f i r st  
opens ( i . e.  i ni t i at es f r ee f l ow of  wat er )  shal l  be r epor t ed f or  al l  t en 
( 10)  t est  r uns.   Resul t s shal l  be moni t or ed and document ed as agr eed t o i n 
t he gat e t est i ng pr ocedur e submi t t al s.

3. 2. 1. 4   Fi nal  Gat e Posi t i on

Once t he t r i al  oper at i on and t est i ng has been compl et ed and accept ed by 
t he Cont r act i ng Of f i cer ,  t he Cont r act or  shal l  c l ose t he sl i de gat e 
( l ower ed posi t i on)  wi t h t he f l ap gat e " un- bol t ed" .

3. 3   PROTECTI ON OF FI NI SHED WORK

Pr ot ect i on of  f i ni shed wor k shal l  conf or m t o t he r equi r ement s of  Sect i on 
05 50 14 STRUCTURAL METAL FABRI CATI ONS.

       - -  End of  Sect i on - -
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SECTI ON 35 20 17

VERTI CAL LI FT ROLLER GATES

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A240/ A240M ( 2017)  St andar d Speci f i cat i on f or  Chr omi um 
and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM A276 ( 2013a)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A320/ A320M ( 2017b)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
f or  Low- Temper at ur e Ser vi ce

ASTM A588/ A588M ( 2015)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy St r uct ur al  St eel  
wi t h 50 ksi  ( 345 MPa)  Mi ni mum Yi el d Poi nt ,  
wi t h At mospher i c Cor r osi on Resi st ance

ASTM A743/ A743M ( 2017)  St andar d Speci f i cat i on f or  
Cast i ngs,  I r on- Chr omi um,  
I r on- Chr omi um- Ni ckel ,  Cor r osi on Resi st ant ,  
f or  Gener al  Appl i cat i on

1. 2   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs; G,  DO

  Det ai l  dr awi ngs f or  manat ee scr eens,  wheel s,  pl at es,  and 
channels.

SD- 03 Pr oduct  Dat a

Materials
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  Syst em of  i dent i f i cat i on whi ch shows t he di sposi t i on of  speci f i c  
l ot s of  appr oved mat er i al s and f abr i cat ed i t ems i n t he wor k bef or e 
compl et i on of  t he cont r act .

Welding ; G,  DO

  Schedul es of  wel di ng pr ocedur es f or  st r uct ur al  st eel .

Materials

  Mat er i al  or der s,  mat er i al  l i s t s,  and mat er i al  shi ppi ng bi l l s .

SD- 06 Test  Repor t s

Test s,  I nspect i ons,  and Ver i f i cat i ons

  Cer t i f i ed mat er i al  t est  r epor t s wi t h al l  mat er i al  del i ver ed t o 
t he s i t e.

Accept ance Tr i al  Oper at i on and Test ; G,  DO

  Oper at i on and t est  r esul t s bef or e compl et i on of  t he cont r act .

1. 3   QUALI FI CATI ON OF WELDERS AND WELDI NG OPERATORS

Qual i f i cat i on of  wel der s and wel di ng oper at or s shal l  conf or m t o t he 
r equi r ement s of  Sect i on 05 50 14 STRUCTURAL METAL FABRI CATI ONS.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

1. 4. 1   General

Per f or m del i ver y,  handl i ng,  and st or age of  mat er i al s and f abr i cat ed i t ems 
conf or mi ng t o t he r equi r ement s speci f i ed and i n Sect i on 05 50 14 
STRUCTURAL METAL FABRI CATI ONS.   Unl oad mat er i al s and equi pment  del i ver ed 
t o t he s i t e by t he Cont r act i ng Of f i cer .   Ver i f y t he condi t i on and quant i t y 
of  t he i t ems del i ver ed by t he Cont r act i ng Of f i cer  and acknowl edge r ecei pt  
and condi t i on t her eof  i n wr i t i ng.   I f  del i ver ed i t ems ar e damaged or  a 
shor t age i s det er mi ned,  not i f y of  such i n wr i t i ng wi t hi n 24 hour s af t er  
delivery.

1. 5   WARRANTY

The r ol l er s,  manat ee scr een,  and appur t enances shal l  be guar ant eed f or  a 
mi ni mum per i od of  1 year  f r om t he dat e of  f i nal  accept ance agai nst  
def ect i ve mat er i al s and wor kmanshi p.

PART 2   PRODUCTS

2. 1   MATERIALS

Mat er i al s or der s,  mat er i al  l i s t s and mat er i al  shi ppi ng bi l l s  shal l  conf or m 
wi t h t he r equi r ement s of  Sect i on 05 50 14 STRUCTURAL METAL FABRI CATI ONS.

2. 1. 1   Metals

St r uct ur al  st eel ,  monel ,  babbi t ,  st eel  f or gi ngs,  st eel  cast i ngs,  st ai nl ess 
st eel ,  br onze,  al umi num br onze,  br ass and ot her  met al  mat er i al s used f or  
f abr i cat i on shal l  conf or m t o t he r equi r ement s as shown and as speci f i ed 
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her ei n and i n Sect i on 05 50 15 CI VI L WORKS FABRI CATI ONS.

2. 1. 1. 1   St ai nl ess St eel  Bar s and Shapes

St ai nl ess st eel  bar s and shapes shal l  conf or m t o ASTM A276,  UNS S 20910,  
S 21800,  S 30403,  S 51603,  or  S 51603 Condi t i on A,  hot - f i ni shed or  
col d- f i ni shed,  Cl ass C.   Speci f i c  par t / mat er i al  desi gnat i ons ar e shown i n 
t he dr awi ngs.

2. 1. 1. 2   St ai nl ess St eel  Pl at e,  Sheet ,  and St r i p

St ai nl ess st eel  pl at e,  sheet ,  and st r i p shal l  conf or m t o ASTM A240/ A240M, 
UNS S 30403,  or  S 31603.   Pl at e f i ni sh shal l  be hot - r ol l ed,  anneal ed or  
heat - t r eat ed,  and bl ast - c l eaned or  pi ckl ed.   Sheet  and st r i p f i ni sh shal l  
be No.  1.

2. 2   MANUFACTURED UNI TS

Bol t s,  nut s,  washer s,  scr ews and ot her  manuf act ur ed uni t s shal l  conf or m 
wi t h t he r equi r ement s as shown and as speci f i ed and i n Sect i on 05 50 15 
CI VI L WORKS FABRI CATI ONS.

2. 2. 1   Bol t s,  Nut s and Washer s

Bar s at  t he pi ckup poi nt s shal l  meet  wi t h t he r equi r ement s of  
ASTM A588/ A588M Fy=50 ksi .   As ot her wi se i ndi cat ed i n t he const r uct i on 
dr awi ngs,  al l  bol t s,  scr ews,  nut s,  cot t er  pi ns,  and washer s shal l  meet  t he 
r equi r ement s of  ASTM A320/ A320M,  gr ade B8M,  B8,  Cl ass 2 or  Fer r et i c St eel ,  
LT3.   Bol t s 1/ 2 i nch and l ar ger  shal l  have hexagon heads.   The f i ni shed 
shank of  bol t s shal l  be l ong enough t o pr ovi de f ul l  bear i ng.   Washer s f or  
use wi t h bol t s shal l  conf or m t o t he r equi r ement s speci f i ed i n t he 
appl i cabl e speci f i cat i on f or  bol t s.

2. 2. 2   Rollers

Rol l er s shal l  be cast  st ai nl ess st eel  conf or mi ng t o ASTM A743/ A743M,  gr ade 
CA28MWV.   Rol l er s shal l  be of  t he s i ze shown.   Rol l er s shal l  be pr ovi ded 
wi t h l ubr i cat i on f i t t i ngs,  bushi ngs,  and r emovabl e axl e or  shaf t .   Rol l er  
t r eads shal l  be machi ned- f i ni shed as shown.

2. 3   FABRICATION

2. 3. 1   Det ai l  Dr awi ngs

Det ai l  dr awi ngs,  i ncl udi ng f abr i cat i on dr awi ngs,  shop assembl y dr awi ngs,  
del i ver y dr awi ngs,  and f i el d i nst al l at i on dr awi ngs,  shal l  conf or m t o t he 
r equi r ement s speci f i ed and i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRICATIONS.

2. 3. 1. 1   Fabr i cat i on Dr awi ngs

Fabr i cat i on dr awi ngs shal l  show compl et e det ai l s of  mat er i al s,  t ol er ances,  
connect i ons,  and pr oposed wel di ng sequences whi ch cl ear l y di f f er ent i at e 
shop wel ds and f i el d wel ds.

2. 3. 1. 2   Shop Assembl y Dr awi ngs

Shop assembl y dr awi ngs shal l  pr ovi de det ai l s f or  connect i ng t he adj oi ni ng 
f abr i cat ed component s i n t he shop t o assur e sat i sf act or y f i el d 
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installation.

2. 3. 1. 3   Del i ver y Dr awi ngs

Del i ver y dr awi ngs shal l  pr ovi de descr i pt i ons of  met hods of  del i ver i ng 
component s t o t he s i t e,  i ncl udi ng det ai l s f or  suppor t i ng f abr i cat ed 
component s dur i ng shi ppi ng t o pr event  di st or t i on or  ot her  damages.

2. 3. 1. 4   Fi el d I nst al l at i on Dr awi ngs

Fi el d i nst al l at i on dr awi ngs shal l  pr ovi de a det ai l ed descr i pt i on of  t he 
f i el d i nst al l at i on pr ocedur es.   The descr i pt i on shal l  i ncl ude t he l ocat i on 
and met hod of  suppor t  of  i nst al l at i on and handl i ng equi pment ;  pr ovi s i ons 
t o be t aken t o pr ot ect  concr et e and ot her  wor k dur i ng i nst al l at i on;  met hod 
of  mai nt ai ni ng component s i n cor r ect  al i gnment  and met hods f or  i nst al l i ng 
ot her  appur t enant  i t ems.

2. 3. 2   St r uct ur al  Fabr i cat i on

St r uct ur al  f abr i cat i on shal l  conf or m t o t he r equi r ement s as shown and 
speci f i ed her ei n and i n Sect i on 05 50 14 STRUCTURAL METAL FABRI CATI ONS.   
Di mensi onal  t ol er ances shal l  be as speci f i ed and as shown.   Spl i ces shal l  
occur  onl y wher e shown.   Pi n hol es shal l  be bor ed i n component s af t er  
wel di ng,  st r ai ght eni ng,  st r ess- r el i evi ng,  and t hr eadi ng oper at i ons ar e 
compl et ed.   Br acket s,  eye bar  sect i ons,  and ot her  component s r equi r i ng 
st r ai ght eni ng shal l  be st r ai ght ened by met hods whi ch wi l l  not  damage t he 
mat er i al .   Bushi ngs shal l  be pr ess- f i t t ed wi t h suppor t i ng component s.   
Bol t  connect i ons,  l ugs,  c l i ps,  or  ot her  pi ck- up assembl y devi ces shal l  be 
pr ovi ded f or  component s as shown and r equi r ed f or  pr oper  assembl y and 
installation.

2. 3. 2. 1   Welding

Wel di ng shal l  conf or m wi t h t he r equi r ement s speci f i ed and i n Sect i on 
05 50 14 STRUCTURAL METAL FABRI CATI ONS.

2. 3. 2. 2   Bol t ed Connect i ons

Bol t ed connect i ons shal l  conf or m wi t h t he r equi r ement s speci f i ed i n 
Section 05 50 14 STRUCTURAL METAL FABRI CATI ONS.

2. 3. 2. 3   Machi ne Wor k

Machi ne wor k shal l  conf or m wi t h t he r equi r ement s speci f i ed i n Sect i on 
05 50 14 STRUCTURAL METAL FABRI CATI ONS.

2. 3. 2. 4   Mi scel l aneous Pr ovi s i ons

Mi scel l aneous pr ovi s i ons f or  f abr i cat i on shal l  conf or m wi t h t he 
r equi r ement s speci f i ed her ei n and i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRICATIONS.

2. 3. 3   Rol l er  Manat ee Scr een

Rol l er  manat ee scr een shal l  be of  s i ngl e- component  st r uct ur al  
f abr i cat i on.   Rol l er  manat ee scr een shal l  be shop f abr i cat ed and shal l  be 
pr ovi ded compl et e wi t h l i f t i ng br acket s,  wheel  assembl i es,  pl at es and 
ot her  appur t enant  i t ems as r equi r ed f or  i nst al l at i on and pr oper  
oper at i on.   The Cont r act or  shal l  check t he desi gn cent er  of  gr avi t y of  t he 
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manat ee scr een pr i or  t o f abr i cat i on and not i f y t he Cont r act i ng Of f i cer  i f  
an unr easonabl e amount  of  count er - wei ght i ng i s r equi r ed t o at t ai n t he 
cent er  of  gr avi t y as desi gned.   Spl i c i ng shal l  be shown i n shop dr awi ngs 
f or  eval uat i on and appr oval  of  t he Gover nment .   The over al l  wi dt h and 
hei ght  of  t he f abr i cat ed manat ee scr een shal l  not  var y f r om t he r espect i ve 
di mensi ons shown by mor e t han 1/ 16 i nch.

2. 3. 3. 1   Manat ee Scr een Rol l er  Assembl y

Rol l er  assembl i es shal l  be pr oduct s of  a manuf act ur er  r egul ar l y engaged i n 
t he manuf act ur e of  such pr oduct s.  Each r ol l er  assembl y shal l  be pr ovi ded 
compl et e wi t h r ol l er ,  shaf t ,  l ubr i cat i on f i t t i ngs,  f ast ener s,  and ot her  
accessor i es as r equi r ed f or  compl et e and pr oper  i nst al l at i on.  Rol l er  
di amet er  and t hi ckness shal l  not  be changed f r om t hat  shown.

` 2. 3. 4   Shop Assembl y

Shop assembl y r equi r ement s f or  manat ee scr een and appur t enant  i t ems shal l  
be as shown and as speci f i ed and i n Sect i on 05 50 14 STRUCTURAL METAL 
FABRI CATI ONS.   Manat ee scr een and appur t enant  i t ems shal l  be assembl ed 
compl et el y i n t he shop t o assur e sat i sf act or y f i el d i nst al l at i on.   The 
mat chmar ki ng of  unassembl ed component s shal l  be car ef ul l y pr eser ved unt i l  
t he component s ar e assembl ed.   Adequat e suppor t  shal l  be pr ovi ded dur i ng 
assembl y t o mai nt ai n component s wi t hi n 1/ 16 i nch of  act ual  i nst al l at i on 
pl anes.   Adj oi ni ng component s shal l  be f i t t ed and bol t ed t oget her  t o 
f aci l i t at e f i el d connect i ons.   Shop assembl ed component s shal l  be 
del i ver ed assembl ed,  i f  pr act i cal l y per mi t t ed by shi ppi ng and f i el d 
i nst al l at i on condi t i ons.   Assembl ed component s shal l  be shop wel ded i n 
t hei r  f i nal  posi t i ons as much as del i ver y and f i el d i nst al l at i on 
condi t i ons al l ow.   Shop assembl y and di sassembl y wor k shal l  be per f or med 
i n t he pr esence of  t he Cont r act i ng Of f i cer  unl ess ot her wi se appr oved.   The 
pr esence of  t he Cont r act i ng Of f i cer  wi l l  not  r el i eve t he Cont r act or  of  any 
r esponsi bi l i t y  under  t hi s cont r act .

2. 3. 4. 1   Manat ee Scr een

Shop assembl y of  t he manat ee scr een shal l  be i n t he hor i zont al  posi t i on 
wi t h t he manat ee scr een f aci ng down.   Shop assembl y shal l  i ncl ude t he 
at t achment  of  al l  accessor i es t o t he manat ee scr een.   The r ol l er  manat ee 
scr een shal l  be l i f t ed by t he l i f t i ng bar s and i nspect ed f or  bal ance about  
t he cent er  of  gr avi t y af t er  bei ng shop assembl ed.   I f  t he manat ee scr een 
i s out  of  pl umb by mor e t han  1/ 4 i nch i n t he t ot al  l engt h i n a ver t i cal  
pl ane i n t he upst r eam- downst r eam di r ect i on,  or  by mor e t han 1/ 16 i nch i n 
t he t ot al  wi dt h i n a ver t i cal  pl ane per pendi cul ar  t o t he ver t i cal  pl ane i n 
t he upst r eam- downst r eam di r ect i on,  i t  shal l  be bal anced by 
count er wei ght i ng or  some ot her  met hod as appr oved at  t he Cont r act or ' s 
expense.

2. 3. 4. 2   Rol l er  Assembl i es

The manat ee scr een shal l  be suppor t ed i n t he hor i zont al  posi t i on f or  
adj ust i ng wheel  assembl i es so t hat  t he r ol l er s of  t he at t ached r ol l er  
assembl i es ar e f r ee t o r ot at e t o al l ow t he pr oper  adj ust ment .   At t ached 
r ol l er  assembl i es shal l  be adj ust ed so t hat  t he r ol l er s r emai n 
per pendi cul ar  t o t he manat ee scr een and t he cont act  sur f aces of  t he 
r ol l er s on each si de of  t he manat ee scr een ar e i n a s i ngl e pl ane wi t hi n 
0. 005 i nch when r ot at ed 360 degr ees.   The t op of  each r ol l er  shal l  be 
t apped t o ensur e t hat  t he wei ght  of  t he r ol l er  assembl y has caused t he 
shaf t  t o bear  f i r ml y on t he suppor t i ng f r ami ng of  t he manat ee scr een.  
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Af t er  r ol l er  assembl i es have been adj ust ed,  t hey shal l  be l ocked i n 
posi t i on by dr i l l i ng t he l ock pl at e,  suppor t  pl at e,  and shaf t  and 
i nst al l i ng cap scr ews as shown.   Rol l er  assembl i es shal l  be l ubr i cat ed 
af t er  bei ng l ocked i n posi t i on wi t h a l ubr i cant  t hat  i s  sui t abl e f or  
under wat er  oper at i on,  equal  t o t he l ubr i cant  r ecommended by t he 
manuf act ur er  of  t he wheel  r ol l er  bear i ngs,  and as appr oved.   Addi t i onal  
l ubr i cant  shal l  be appl i ed at  r egul ar  i nt er val s unt i l  f i nal  accept ance of  
t he wor k.

2. 4   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

Test s,  i nspect i ons,  and ver i f i cat i ons f or  mat er i al s and f abr i cat ed i t ems 
shal l  conf or m t o t he r equi r ement s speci f i ed and i n Sect i on 05 50 14 
STRUCTURAL METAL FABRI CATI ONS.

2. 4. 1   Inspection

Shop assembl ed component s shal l  be i nspect ed f or  accur at e f i t  and 
compl i ance wi t h di mensi onal  t ol er ances.   Connect i ng sur f aces shal l  be 
i nspect ed t o det er mi ne i f  t hei r  pl anes ar e t r ue,  par al l el ,  and i n uni f or m 
cont act  wi t h opposi ng sur f aces.

2. 4. 2   Oper at i on Test s

The oper at i on t est s shal l  be per f or med f or  bot h t he manat ee scr eens and 
t he gover nment  f ur ni shed bul kheads.   The oper at i on of  t he shop- assembl ed 
manat ee scr een assembl y shal l  be t est ed f or  pl acement  and f i t  i nt o t he 
bul khead sl ot s by i nst al l i ng and r emovi ng t he manat ee scr eens once per  
bul khead sl ot .   Adj ust ment s shal l  be made as r equi r ed unt i l  oper at i ons ar e 
sat i sf act or y.   Cont r act or  i s r esponsi bl e f or  r i ggi ng accessor i es and 
equi pment  necessar y f or  i nst al l i ng and r emovi ng t he manat ee scr eens.   The 
oper at i on of  t he bul khead assembl y shal l  be t est ed by i nst al l i ng and 
r emovi ng t he bul khead once per  bul khead sl ot  by use of  t he gover nment  
f ur ni shed pi ckup beam.   At  t he l ake si de,  t he bul kheads Type 1 and Type 2 
shal l  be i nst al l ed i n pai r s at  each bul khead sl ot .   At  t he l ake si de,  Type 
2 Bul khead shal l  be pl aced f i r st ,  and Type 1 shal l  be st acked on t op.   The 
bul kheads may r emai n i n pai r s f or  t he l akesi de dr y f i t .   Adj ust ment s shal l  
be made as r equi r ed unt i l  oper at i ons ar e sat i sf act or y.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l at i on shal l  conf or m wi t h t he r equi r ement s speci f i ed and i n Sect i on 
05 50 14 STRUCTURAL METAL FABRI CATI ONS.   Manat ee scr een and appur t enant  
i t ems shal l  be assembl ed f or  i nst al l at i on i n st r i ct  accor dance wi t h t he 
cont r act  dr awi ngs,  appr oved i nst al l at i on dr awi ngs,  and shop 
mat ch- mar ki ngs.   Bear i ng sur f aces r equi r i ng l ubr i cat i on shal l  be 
t hor oughl y c l eaned and l ubr i cat ed wi t h an appr oved l ubr i cant  bef or e 
assembl y and i nst al l at i on.   Component s t o be f i el d wel ded shal l  be i n 
cor r ect  al i gnment  bef or e wel di ng i s commenced.

3. 1. 1   Embedded Met al s

Rai l s and ot her  embedded met al  i t ems shal l  be accur at el y i nst al l ed t o t he 
al i gnment  and gr ade r equi r ed t o ensur e accur at e f i t t i ng and mat chi ng of  
component s.   Shi ms,  j ackbol t s,  or  ot her  suppor t s r equi r ed t o al i gn and 
hol d component s r i gi dl y i n pl ace unt i l  embedment  concr et e has at t ai ned t he 
speci f i ed st r engt h shal l  be pr ovi ded.   Anchor s shal l  be i nst al l ed as 
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shown.   I t ems r equi r i ng t wo concr et e pour s f or  i nst al l at i on shal l  be 
at t ached t o t he embedded anchor s af t er  t he i ni t i al  pour ,  adj ust ed t o t he 
pr oper  al i gnment ,  and concr et ed i n pl ace wi t h t he second pour .

3. 1. 2   Manat ee Scr een

Manat ee scr een shal l  be compl et el y assembl ed,  i ncl udi ng t he at t achment  of  
al l  component s and accessor i es,  pr i or  t o bei ng pl aced i n t he bul khead 
sl ot s.   Al l  necessar y pr ecaut i ons shal l  be t aken t o avoi d di st or t i on of  
t he manat ee scr een and at t ached component s dur i ng i nst al l at i on.

3. 1. 3   Concr et e and Concr et e Gr out  Pl acement

The embedment  of  t he r ai l s and ot her  embedded met al  i t ems i n concr et e 
shal l  be per f or med i n an appr oved manner  t o f i l l  al l  voi ds,  secur e 
anchor age,  pr event  seepage,  and pr ovi de uni f or m f i ni sh sur f aces.   Af t er  
embedment  concr et e has cur ed f or  at  l east  7 days,  any voi ds ar ound 
embedded component s shal l  be f i l l ed by pumpi ng concr et e gr out  ar ound t he 
component s.   Af t er  t he pumped gr out  has cur ed f or  at  l east  7 days,  hammer  
bl ows t o t he component s shal l  be used t o det ect  any r emai ni ng voi ds.   
Wher e r emai ni ng voi ds ar e l ocat ed,  1 i nch di amet er  gr out  hol es shal l  be 
dr i l l ed i n t he component s and t he voi ds shal l  be f i l l ed by pr essur e 
gr out i ng t hr ough t he gr out  hol es.   Gr out  hol es i n t he component s shal l  be 
pl ugged by wel di ng and shal l  be gr ound f l ush.

3. 2   ACCEPTANCE TRI AL OPERATI ON AND TEST

Af t er  t he manat ee scr eens and t he gover nment  f ur ni shed bul kheads have been 
i nst al l ed,  t he Cont r act i ng Of f i cer  wi l l  exami ne t he compl et e syst em f or  
f i nal  accept ance.   Oper at i on and t est  r esul t s shal l  be f ur ni shed t o t he 
Cont r act i ng Of f i cer .   The manat ee scr eens wi l l  be exami ned f i r st  t o 
det er mi ne whet her  or  not  t he wor kmanshi p conf or ms t o t he speci f i cat i on 
r equi r ement s.   Oper at e t he manat ee scr eens and bul kheads t hr oughout  t hei r  
f ul l  oper at i ng r ange t o demonst r at e pr oper  oper at i on.   The i ni t i al  
oper at i on of  t he manat ee and bul khead assembl i es shal l  be conduct ed i n t he 
dr y.   Wi t h t he bul kheads i n t he seat ed posi t i on and uni f or ml y bl ocked so 
t hat  t he r ol l er s ar e i n uni f or m cont act  wi t h t he t r ack pl at es,  t he r ubber  
seal s shal l  be checked t o ensur e t hat  t hey ar e uni f or ml y compr essed 
agai nst  t he seal  pl at es.   Adj ust ment s shal l  be made t o t he oper at i on unt i l  
al l  component s f unct i on as r equi r ed.   Each manat ee scr een and bul khead 
shal l  be i nst al l ed i n each bay of  each headwal l  st r uct ur e ( l akesi de and 
l andsi de) .   Requi r ed r epai r s or  r epl acement s t o cor r ect  def ect s,  as 
det er mi ned by t he Cont r act i ng Of f i cer ,  shal l  be made at  no addi t i onal  cost  
t o t he Gover nment .   The t r i al  oper at i on and t est i ng shal l  be r epeat ed 
af t er  def ect s ar e cor r ect ed.

3. 3   PROTECTI ON OF FI NI SHED WORK

Pr ot ect i on of  f i ni shed wor k shal l  conf or m t o t he r equi r ement s of  Sect i on 
05 50 14 STRUCTURAL METAL FABRI CATI ONS.

       - -  End of  Sect i on - -
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SECTI ON 35 31 19

STONE PROTECTI ON FOR STRUCTURES

PART 1   GENERAL

1. 1   SCOPE

The wor k cover ed by t hi s sect i on consi st s of  f ur ni shi ng al l  pl ant ,  l abor ,  
equi pment ,  and mat er i al s,  and per f or mi ng al l  oper at i ons i n connect i on wi t h 
pr epar i ng submi t t al s,  conduct i ng st one t est i ng,  and st one pl acement  i n 
accor dance wi t h t he dr awi ngs and speci f i cat i ons,  or  as di r ect ed by t he 
Cont r act i ng Of f i cer .   The Cont r act or  shal l  al so be r esponsi bl e f or  
obt ai ni ng copi es of  t echni cal  r ef er ences,  f or ms or  document s r ef er enced 
herein.

1. 2   DEFINITIONS

1. 2. 1   I mpor t  Ri pr ap

I mpor t  Ri pr ap -  Ri pr ap meet i ng t he cr i t er i a i n par agr aph " Accept ance 
Cr i t er i a" .   Ther e i s no known sour ce i n Fl or i da t hat  wi l l  meet  t hese 
cr i t er i a,  t her ef or e t he Cont r act or  shal l  assume t he mat er i al  wi l l  r equi r e 
i mpor t i ng f r om l ocat i ons out si de of  Fl or i da.

1. 2. 2   Re- use Ri pr ap

Re- use Ri pr ap -  Exi st i ng onsi t e r i pr ap wi t h an est i mat ed t hi cknes of  
18- i nches t hat  i s avai l abl e t o be r e- used i n t he ar eas speci f i ed i n 
par agr aph " Re- use of  Exi st i ng Ri pr ap" .  

1. 3   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C127 ( 2015)  St andar d Test  Met hod f or  Densi t y,  
Rel at i ve Densi t y ( Speci f i c  Gr avi t y) ,  and 
Absor pt i on of  Coar se Aggr egat e

ASTM C136 ( 2006)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C295/ C295M ( 2012)  Pet r ogr aphi c Exami nat i on of  
Aggr egat es f or  Concr et e

ASTM C33/ C33M ( 2016)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C535 ( 2016)  St andar d Test  Met hod f or  Resi st ance 
t o Degr adat i on of  Lar ge- Si ze Coar se 
Aggr egat e by Abr asi on and I mpact  i n t he 
Los Angel es Machi ne
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ASTM C88 ( 2013)  St andar d Test  Met hod f or  Soundness 
of  Aggr egat es by Use of  Sodi um Sul f at e or  
Magnesi um Sul f at e

ASTM D4992 ( 2014;  E 2015)  Eval uat i on of  Rock t o be 
Used f or  Er osi on Cont r ol

ASTM D5312/ D5312M ( 2012;  R 2013)  Eval uat i on of  Dur abi l i t y  of  
Rock f or  Er osi on Cont r ol  Under  Fr eezi ng 
and Thawi ng Condi t i ons

ASTM D5313/ D5313M ( 2012;  R 2013)  Eval uat i on of  Dur abi l i t y  of  
Rock f or  Er osi on Cont r ol  Under  Wet t i ng and 
Dr yi ng Condi t i ons

ASTM D5519 ( 2015)  Par t i c l e Si ze Anal ysi s of  Nat ur al  
and Man- Made Ri pr ap Mat er i al s

ASTM D6092 ( 2008)  St andar d Pr act i ce f or  Speci f y i ng 
St andar d Si zes of  St one f or  Er osi on Cont r ol

ASTM D75/ D75M ( 2014)  St andar d Pr act i ce f or  Sampl i ng 
Aggregates

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

COE CRD- C 144 ( 1992)  St andar d Test  Met hod f or  Resi st ance 
of  Rock t o Fr eezi ng and Thawi ng

EM 1110- 2- 1100 Par t  VI ( 2008)  Engi neer i ng and Desi gn - -  Coast al  
Engi neer i ng Manual  -  Par t  VI

EM 1110- 2- 1601 ( 1991;  1994 Change 1)  Engi neer i ng and 
Desi gn - -  Hydr aul i c Desi gn of  Fl ood 
Cont r ol  Channel s

EM 1110- 2- 2302 ( 1990)  Engi neer i ng and Desi gn - -  
Const r uct i on Wi t h Lar ge St one

ERDC/ GL TR- 81- 8 ( 1981)  Eval uat i on of  Qual i t y and 
Per f or mance of  St one as Ri pr ap or  Ar mor

1. 4   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

St one Sour ce; G|DO

  For  each i ndi v i dual  sour ce of  st one ( quar r y)  i dent i f i ed by t he 
Cont r act or  as a pot ent i al  suppl i er  of  st one,  t he Cont r act or  shal l  
submi t  i n r epor t  f or mat ,  a St one Sour ce Submi t t al  as speci f i ed i n 
par agr aph STONE SOURCE SUBMI TTAL of  t hi s sect i on.   The St one 
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Sour ce Submi t t al ( s)  shal l  be submi t t ed a mi ni mum of  21 cal endar  
days bef or e schedul i ng gr adat i on t est i ng or  t he Cont r act i ng 
Of f i cer ' s demonst r at i on st ockpi l e and quar r y s i t e exami nat i on.   
The Cont r act or  shal l  al so desi gnat e a Qual i t y Cont r ol  ( QC)  
Super vi sor  i n t he St one Sour ce Submi t t al  who shal l  be r esponsi bl e 
f or  al l  qual i t y cont r ol  f unct i ons f or  t hat  pr oposed st one sour ce.   
The QC Super vi sor  shal l  have at  l east  t hr ee ( 3)  year s exper i ence 
i n assessi ng st one qual i t y and quar r y st one pr oduct i on.   The QC 
Super vi sor  shal l  not  be an empl oyee of  any subcont r act or  suppl y i ng 
st one.   The QC Super vi sor  shal l  al so be r esponsi bl e f or  conduct i ng 
gr adat i on t est i ng,  and answer i ng t he Cont r act i ng Of f i cer ' s 
quest i ons concer ni ng qual i t y cont r ol .   The St one Sour ce Submi t t al  
shal l  i ncl ude t he cont act  number  f or  t he QC Super vi sor .   The St one 
Sour ce Submi t t al  shal l  be pr epar ed,  s i gned,  and st amped by an 
i ndependent  st at e l i censed Pr of essi onal  Geol ogi st ,  l i censed i n any 
U. S.  St at e t hat  i ssues a Pr of essi onal  Geol ogi st  Li cense.   The 
St one Sour ce Submi t t al  and Test  Repor t s consi st i ng of  Bul k 
Speci f i c  Gr avi t y,  I ni t i al  Gr adat i on Test i ng,  Eval uat i on Test i ng of  
St one,  and Wei ght  Scal e Cer t i f i cat es shal l  be submi t t ed 
concur r ent l y.   Any of  t he above submi t t al s submi t t ed i ndi v i dual l y 
wi l l  be r ej ect ed as i ncompl et e.

Const r uct i on Met hods; G|DO

  Submi t  t he pr oposed met hod of  const r uct i on,  t o i ncl ude t he 
sequence of  Geot ext i l e,  Beddi ng St one,  and I mpor t  Ri pr ap 
pl acement .   Const r uct i on met hods shal l  al so i ncl ude t he pl anned 
met hod of  mat er i al  pl acement  and equi pment  t o be used dur i ng each 
const r uct i on phase.   The Const r uct i on Met hods shal l  be submi t t ed 
t o t he Cont r act i ng Of f i cer  30 cal endar  days pr i or  t o t he schedul ed 
st ar t  of  wor k.

SD- 05 Desi gn Dat a

Survey ; G,  DO

  The Cont r act or  shal l  submi t  sur veys f or  bot h f i el d dat a and 
pl ot t ed cr oss sect i ons,  as r equi r ed by par agr aph SURVEYS bel ow,  
f or  each pr epar ed sur f ace f or  beddi ng st one and r i pr ap pl acement ,  
and t he f i nal  beddi ng st one and r i pr ap sur f ace i n accor dance wi t h 
t he Sur vey Sect i on of  t hese speci f i cat i ons.

SD- 06 Test  Repor t s

Bul k Speci f i c  Gr avi t y; G,  DO

  At  l east  21 cal endar  days i n advance of  gr adat i on t est i ng at  t he 
pr oj ect  s i t e,  a copy of  bul k speci f i c  gr avi t y,  Sat ur at ed Sur f ace 
Dr y( SSD)  t est  r esul t s shal l  be pr ovi ded by t he Cont r act or .   Bul k 
speci f i c  gr avi t y t est i ng shal l  be compl et ed f or  each l i t hol ogy 
t ype f r om each pr oposed st one sour ce pl anned f or  use i n t he 
pr oj ect  st r uct ur e.   Bul k speci f i c  gr avi t y t est i ng shal l  compl y 
wi t h r equi r ement s of  par agr aph EVALUATI ON TESTI NG OF STONE.   The 
bul k speci f i c  gr avi t y t est  r esul t s shal l  be f ur ni shed concur r ent l y 
wi t hi n t he St one Sour ce Submi t t al .

Gr adat i on Test ; G,  DO

  Submi t  t he gr adat i on t est  r esul t s usi ng t he GRADATI ON TEST DATA 
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SHEET ( encl osed at  t he end of  t hi s sect i on)  and ENG FORM 4055 f or  
r i pr ap and beddi ng st one gr adat i ons,  and i n accor dance wi t h t he 
r equi r ement s of  par agr aph QUALI TY ASSURANCE.   The i ni t i al  
gr adat i on t est  shal l  be f ur ni shed concur r ent l y wi t hi n t he St one 
Sour ce Submi t t al .

Eval uat i on Test i ng of  St one Repor t ; G,  DO

  Pr i or  t o appr oval  of  any St one Sour ce,  t he Cont r act or  shal l  
submi t  l abor at or y t est i ng r esul t s wi t hi n t he St one Sour ce 
Submi t t al .   Test s shal l  be compl et ed i n accor dance wi t h 
r equi r ement s of  par agr aphs EVALUATI ON TESTI NG OF STONE.   The st one 
t est ed shal l  be a r epr esent at i ve sampl e of  t he st one mat er i al  t o 
be f ur ni shed f or  t he pr oj ect .   Eval uat i on t est i ng shal l  be 
conduct ed f or  each St one Sour ce ( quar r y)  pr oposed by t he 
Cont r act or  as a sour ce of  st one mat er i al .   Eval uat i on t est i ng 
shal l  al so be conduct ed f or  each di st i nct  l i t hol ogi c t ype wi t hi n 
each St one Sour ce t hat  t he Cont r act or  pr oposes t o suppl y as new 
st one mat er i al .   Li t hol ogi c t ype i s def i ned as r ock wi t h di f f er ent  
char act er i st i cs of  col or ,  mi ner al ogi c composi t i on,  and gr ai n 
s i ze.   Di f f er ent  l i t hol ogi c t ypes wi t hi n each St one Sour ce 
( quar r y)  shal l  be di scussed i n t he St one Sour ce Submi t t al .   The 
Eval uat i on Test i ng of  St one r epor t  shal l  al so l i s t  t he name and 
cont act  i nf or mat i on of  t he Pr of essi onal  Geol ogi st  super vi s i ng 
quar r y sampl i ng used i n eval uat i on t est i ng.   Test  sampl i ng dat a 
such as dat e sampl ed,  sampl e s i ze,  and sampl e vol ume ( by wei ght )  
shal l  be compi l ed i n t abl e f or mat  f or  each l i t hol ogi c t ype sampl ed 
wi t hi n each St one Sour ce.   Phot ogr aphs of  f i el d t est  sampl es as 
wel l  as bef or e and af t er  phot ogr aphs of  i ndi v i dual  sampl es t est ed 
shal l  al so be i ncl uded.   The Eval uat i on Test i ng of  St one Repor t  
shal l  be submi t t ed wi t hi n and concur r ent l y wi t h t he St one Sour ce 
Submi t t al ( s)  f or  each St one sour ce pr oposed by t he Cont r act or .   
The St one Sour ce Submi t t al s and Test  Repor t s consi st i ng of  Bul k 
Speci f i c  Gr avi t y,  I ni t i al  Gr adat i on Test i ng,  and Eval uat i on 
Test i ng of  St one shal l  be submi t t ed concur r ent l y.

SD- 07 Cer t i f i cat es

Wei ght  Scal e Cer t i f i cat i on; G,  RO

  For  al l  wei ght  scal es used t o measur e wei ght  of  st one mat er i al  
i ncl udi ng t he St one Sour ce( s) ,  al l  t r ansf er  poi nt s,  and wor k s i t e,  
and pr i or  t o t he use t her eof ,  t he Cont r act or  shal l  submi t  
per t i nent  det ai l s on t he l ocat i on,  t ype,  and const r uct i on of  t he 
scal e,  i ncl udi ng a copy of  t he cer t i f i cat i on of  t he scal e' s 
accur acy f r om t he l ocal  wei ght s and measur es r egul at or y agency.   
Wei ght  Scal e Cer t i f i cat i ons shal l  be submi t t ed concur r ent l y wi t h 
t he St one Sour ce Submi t t al .

1. 5   DEMONSTRATI ON STOCKPI LES

Fol l owi ng t he Cont r act i ng Of f i cer ' s appr oval  of  t he St one Sour ce 
Submi t t al ( s)  and al l  associ at ed dat a and t est  r esul t s,  but  pr i or  t o 
appr oval  of  t he St one Sour ce ( quar r y) ,  t he Cont r act or  shal l  make 
ar r angement s t o pr ovi de a pr e- pr oduct i on demonst r at i on st ockpi l e f or  each 
of  t he st one gr adat i ons at  each St one Sour ce.   For  each gr adat i on c l ass,  
t he st ockpi l es shal l  be segr egat ed by each t ype of  l i t hol ogy appr oved by 
t he Cont r act i ng Of f i cer  af t er  r evi ew and appr oval  of  t he St one Sour ce 
Submi t t al  and eval uat i on t est i ng of  st one r esul t s.   The demonst r at i on 

SECTI ON 35 31 19  Page 6
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

st ockpi l es shal l  be l ocat ed at  t he sour ce of  t he st one ( i . e.  wi t hi n t he 
pr oposed quar r y) .   The st one mat er i al  pl aced i n t he demonst r at i ve 
st ockpi l e shal l  be r epr esent at i ve of  t he over al l  qual i t y of  each 
l i t hol ogi c t ype pr oduced i n t hat  sour ce and meet  al l  r equi r ement s of  t hi s 
speci f i cat i on.   Addi t i onal l y,  st one pl aced i n t he demonst r at i on st ockpi l e 
shal l  not  consi st  of  t he most  per f ect  st one pr oduced at  t he st one sour ce 
unl ess i t  i s  r easonabl e t o det er mi ne t hat  t he st one sour ce wi l l  pr oduce 
t he r equi r ed amount  of  st one of  t he speci f i ed gr adat i on wi t h a degr ee of  
qual i t y no l ess t han t hat  exi st ent  i n t he demonst r at i on st ockpi l e.   The 
st one mat er i al  pl aced i n t he demonst r at i ve st ockpi l es shal l  al so be 
r epr esent at i ve of  t he st one si zes and shapes i nt ended f or  del i ver y t o t he 
pr oj ect  s i t e.   Af t er  Cont r act or ' s r ecei pt  of  t he Cont r act i ng Of f i cer ' s 
appr oval  of  t he St one Sour ce,  t he Cont r act or  shal l  pr oceed wi t h shi ppi ng 
st one t o t he pr oj ect  s i t e.

1. 5. 1   Dur at i on of  Demonst r at i on St ockpi l es

Af t er  t he Cont r act i ng Of f i cer ' s wr i t t en appr oval  of  t hat  St one Sour ce,  t he 
st one i n each demonst r at i on st ockpi l e shal l  be spl i t  wi t h one- hal f  pl aced 
i n a l ocat i on adj acent  t o t he wor k s i t e.   The spl i t  st ockpi l es pl aced at  
t he wor k s i t e wi l l  pr ovi de a basi s f or  v i sual  compar i son dur i ng pl acement  
of  t he I mpor t  Ri pr ap and Beddi ng St one on t he pr oj ect  st r uct ur e.   One- hal f  
of  t he demonst r at i on st ockpi l es shal l  r emai n unchanged at  each sour ce ar ea 
f or  each cl ass of  st one gr adat i on f or  v i sual  compar i son dur i ng quar r y 
pr oduct i on unt i l  shi pped as t he f i nal  quant i t i es of  t hat  gr adat i on c l ass.   
The spl i t  demonst r at i on st ockpi l e' s i nt egr i t y shal l  be ensur ed by 
sur r oundi ng t he st ockpi l e by yel l ow caut i on t ape secur ed on wooden or  
met al  post s or  by ot her  s i mi l ar  met hod appr oved by t he Cont r act i ng Of f i cer .

1. 5. 2   Quant i t y and I nspect i on

Demonst r at i on st ockpi l e quant i t i es shal l  be pr ovi ded as i ndi cat ed bel ow:

STONE CLASS DEMONSTRATI ON STOCKPI LE QUANTI TY

I mpor t  Ri pr ap 2 t ons

Beddi ng St one 500 pounds

1. 6   QUALI TY ASSURANCE

St one shal l  meet  al l  qual i t y,  t est i ng,  and gr adat i on r equi r ement s of  t hi s 
sect i on.   The st one shal l  be c l ean and r easonabl y f r ee f r om soi l ,  quar r y 
f i nes,  f or ei gn mat er i al  and shal l  cont ai n no r ef use.   The st one mat er i al  
shal l  al so be f r ee f r om shel l  t hat  i s  not  physi cal l y cement ed t o r ock 
( " f r ee shel l " ) .   Any soi l ,  quar r y f i nes,  dust ,  or  f or ei gn mat er i al  
adher i ng t o or  combi ned wi t h t he st one as a r esul t  of  pr oduct i on,  
shi ppi ng,  or  st ockpi l i ng pr ocesses shal l  be r emoved pr i or  t o st ockpi l e 
i nspect i ons,  gr adat i on t est i ng or  pl acement  on t he pr oj ect  st r uct ur e.   The 
Cont r act or  shal l  c l ean t he af or ement i oned soi l ,  f i nes,  or  f or ei gn mat er i al  
by any met hod such as wat er  pr essur e wash or  hi gh pr essur e ai r  t hat  al l ows 
vi sual  exami nat i on of  t he st one mat er i al .   The Cont r act or  shal l  be 
r esponsi bl e f or  any expense t o c l ean st one f or  qual i t y cont r ol  or  qual i t y 
assur ance pur poses.   I ncl usi on of  obj ect i onabl e quant i t i es ( mor e t han 1 
per cent  by t ot al  vol ume)  of  di r t ,  sand,  c l ay,  cher t ,  and/ or  r ock 
f l our / quar r y f i nes shal l  not  be per mi t t ed at  t he pr oj ect  s i t e.   The 
Cont r act or ' s QC Super vi sor  shal l  be r esponsi bl e f or  al l  qual i t y cont r ol  
issues.
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1. 6. 1   Gr adat i on Test i ng

The Cont r act or ' s QC Super vi sor  shal l  per f or m gr adat i on t est s on each st one 
gr adat i on c l ass pr oduced at  each st one sour ce.   Fai l ur e on t he gr adat i on 
t est  sampl e and on one subsequent  gr adat i on t est  wi l l  be consi der ed cause 
f or  r ej ect i on of  t he quar r y and/ or  quar r y pr oduct i on pr ocess i f  not  
cor r ect ed by t he Cont r act or  by t he t hi r d t est .   Al l  st ones i n each f ai l ed 
gr adat i on t est  sampl e shal l  be set  asi de and r emoved f r om pr oduct i on 
st ockpi l es f or  r epr ocessi ng.   Al l  gr adat i on t est s shal l  be r epor t ed usi ng 
t he GRADATI ON TEST DATA SHEET,  at t ached at  end of  t hi s sect i on.   
ENGI NEERI NG ( ENG)  FORM 4055 shal l  al so be pr epar ed f or  I mpor t  Ri pr ap 
gr adat i ons.   ENG FORM 4055 shal l  l i kewi se be pr epar ed f or  Beddi ng St one 
gr adat i ons.   Al l  poi nt s on i ndi v i dual  st one gr adi ng cur ves obt ai ned f r om 
r epr esent at i ve sampl es of  t he gr adat i on t est  shal l  l i e bet ween t he 
boundar y l i mi t s as def i ned by smoot h cur ves dr awn t hr ough t he t abul at ed 
gr adat i on l i mi t s pl ot t ed on t he speci f i ed f or m.   The i ndi v i dual  gr adat i on 
cur ves wi t hi n t hese l i mi t s shal l  not  exhi bi t  abr upt  changes i n s l ope 
denot i ng ei t her  gap gr adi ng or  scal pi ng of  cer t ai n s i zes or  ot her  
i r r egul ar i t i es whi ch woul d be det r i ment al  t o t he pr oper  f unct i oni ng of  t he 
gr adat i on t est ed.

The mi ni mum t est  sampl e s i ze and t he number  of  t est s r equi r ed shal l  be as 
follows:

                                                          Number  of  St one
   Gr adat i on               Mi ni mum Sampl e Wei ght           Sour ce Test s

   I mpor t  Ri pr ap                 2 t ons                         1
   Beddi ng St one               500 pounds                       1

1. 6. 1. 1   I mpor t  Ri pr ap St one Sour ce Gr adat i on Test i ng

One gr adat i on t est  shal l  be conduct ed at  each pr oposed sour ce f or  I mpor t  
Ri pr ap.   St one shal l  be t est ed i n accor dance wi t h ASTM D5519,  Test  Met hod 
A.   The I ni t i al  Gr adat i on Test  shal l  be conduct ed i n each pr oposed sour ce 
pr i or  t o t he Cont r act i ng Of f i cer ' s exami nat i on of  t he demonst r at i on 
st ockpi l e.   The I ni t i al  Gr adat i on Test  wi l l  be conduct ed by t he Cont r act or  
f or  qual i t y cont r ol  ( QC)  pur poses.   The Cont r act i ng Of f i cer  wi l l  not  be 
pr esent  dur i ng t he I ni t i al  Gr adat i on Test ;  however ,  al l  dat a col l ect ed 
dur i ng t he i ni t i al  gr adat i on t est s shal l  be r ecor ded and r epor t ed usi ng 
t he GRADATI ON TEST DATA SHEET and ENG FORM 4055.   The dat a t est  sheet  
al ong wi t h ENG FORM 4055 shal l  be submi t t ed t o t he Cont r act i ng Of f i cer  i n 
t he St one Sour ce Submi t t al .

1. 6. 1. 2   Beddi ng St one Sour ce Gr adat i on Test i ng

One gr adat i on t est  shal l  be conduct ed at  each pr oposed sour ce f or  Beddi ng 
St one.   Beddi ng St one shal l  be t est ed i n accor dance wi t h ASTM C136 by a 
USACE val i dat ed l abor at or y.    The I ni t i al  Gr adat i on Test  shal l  be 
conduct ed i n each pr oposed sour ce pr i or  t o t he Cont r act i ng Of f i cer ' s 
exami nat i on of  t he demonst r at i on st ockpi l e.   The I ni t i al  Gr adat i on Test  
wi l l  be conduct ed by t he Cont r act or  f or  qual i t y cont r ol  ( QC)  pur poses,  
sampl ed accor di ng t o ASTM D75/ D75M.  The Cont r act i ng Of f i cer  wi l l  not  be 
pr esent  dur i ng t he I ni t i al  Gr adat i on Test ;  however ,  al l  dat a col l ect ed 
dur i ng t he i ni t i al  gr adat i on t est  shal l  be r ecor ded and r epor t ed usi ng t he 
GRADATI ON TEST DATA SHEET and ENG FORM 2087.   The dat a t est  sheet  al ong 
wi t h ENG FORM 2087 shal l  be submi t t ed t o t he Cont r act i ng Of f i cer  i n t he 
St one Sour ce Submi t t al .
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1. 7   STONE SOURCE SUBMI TTAL

For  each i ndi v i dual  sour ce of  st one ( quar r y)  i dent i f i ed by t he Cont r act or  
as a pot ent i al  suppl i er  of  mat er i al  f or  use i n t he pr oj ect  st r uct ur e,  t he 
Cont r act or  shal l  submi t  i n r epor t  f or mat ,  a St one Sour ce Submi t t al .   The 
St one Sour ce Submi t t al  f or  each sour ce shal l  cont ai n gener al  quar r y 
i nf or mat i on,  quar r y l ocat i on map,  quar r y qual i t y cont r ol  ( QC)  pr act i ces,  
pr oposed shi ppi ng met hods,  and t he i nt ended pr oduct s obt ai ned f r om t hat  
desi gnat ed sour ce ( i . e.  I mpor t  Ri pr ap or  Beddi ng St one) .   The St one Sour ce 
submi t t al  shal l  al so i ncl ude i nf or mat i on on t hat  sour ce i ncl udi ng t he 
geol ogi cal  f or mat i ons of  t he gener al  quar r y l ocat i on,  geol ogi cal  
f or mat i ons wi t hi n t he quar r y,  geol ogi c st r uct ur e of  t he f or mat i on( s) ,  
ar eas of  t he quar r y pr oduci ng st one f or  t hi s pr oj ect ,  and quar r y i ng 
pr ocedur es and pr act i ces.   The submi t t al  shal l  al so i ncl ude i nf or mat i on 
and di scussi on on t he r ol e and pr ocess of  al l  subcont r act or s ( by Company 
Name)  i nvol ved i n st one mat er i al  pr oduct i on.   Di f f er ent  l i t hol ogy t ypes 
wi t hi n t he quar r y as wel l  as t he l i t host r at i gr aphi c( s)  uni t s pr oposed as 
t he sour ce of  st one f or  t hi s pr oj ect  shal l  be di scussed.   The St one Sour ce 
Submi t t al  shal l  l i kewi se i ncl ude bot h a gener al  map,  s i t e speci f i c  map,  
and geol ogi cal  map f or  each sour ce.   The gener al  map shal l  show t he l ocal  
r egi on of  t he quar r y i ncl udi ng maj or  access and shi ppi ng r out es.   The si t e 
speci f i c  map shal l  f ul l y  def i ne t he ar ea of  oper at i ons wi t hi n t he quar r y 
i ncl udi ng t he boundar i es and wor ki ng benches of  t he quar r y.   Eval uat i on 
Test i ng of  St one r esul t s ( SD- 06 Test  Repor t s) ,  Bul k Speci f i c  Gr avi t y,  and 
I ni t i al  Gr adat i on Test s f r om t hat  desi gnat ed sour ce shal l  al so be 
submi t t ed wi t hi n t he St one Sour ce Submi t t al .   The St one Sour ce Submi t t al  
f or  each quar r y so desi gnat ed shal l  st at e t hat  al l  st one ( i . e.  di f f er ent  
l i t hol ogi es)  wi t hi n each st one sour ce pr oposed as a suppl y of  mat er i al  f or  
t hi s pr oj ect  has met  al l  r equi r ement s st i pul at ed her ei n.   No st one shal l  
be shi pped f r om any pr oposed st one sour ce( s)  unt i l  t he Cont r act or  has 
r ecei ved wr i t t en appr oval  of  t hat  sour ce f r om t he Cont r act i ng Of f i cer .

1. 7. 1   Quar r y Qual i t y Cont r ol  Super vi sor

The Cont r act or  shal l  al so desi gnat e a Qual i t y Cont r ol  ( QC)  Super vi sor  
wi t hi n t he St one Sour ce Submi t t al  who shal l  be r esponsi bl e f or  al l  QC 
f unct i ons f or  t hat  pr oposed st one sour ce.    The Cont r act or ' s QC Super vi sor  
shal l  have at  l east  t hr ee ( 3)  year s exper i ence i n assessi ng st one qual i t y 
and quar r y st one pr oduct i on.   The Cont r act or ' s QC Super vi sor  shal l  al so be 
r esponsi bl e f or  pr epar i ng t he Weekl y Cer t i f i cat es f or  each gr adat i on c l ass 
speci f i ed her ei n,  conduct i ng gr adat i on t est i ng,  and answer i ng t he 
Cont r act i ng Of f i cer ' s quest i ons concer ni ng qual i t y cont r ol  and weekl y 
cer t i f i cat es.   The St one Sour ce Submi t t al  shal l  i ncl ude t he cont act  
number ( s)  f or  t he QC Super vi sor .

1. 7. 2   Admi ni st r at i ve Requi r ement s

The St one Sour ce Submi t t al  shal l  be pr epar ed,  s i gned,  and st amped by an 
i ndependent  st at e l i censed Pr of essi onal  Geol ogi st ,  l i censed i n t he U. S.  
St at e wher e quar r y i s l ocat ed.   The Pr of essi onal  Geol ogi st  shal l  al so 
descr i be al l  del et er i ous or  det r i ment al  geol ogi c f eat ur es out l i ned i n 
subpar agr aph " St one Mat er i al  Qual i t y"  t hat  exi st s i n t he st one mat er i al  
quar r i ed at  t hat  sour ce.   I t  i s  t he Cont r act or ' s r esponsi bi l i t y  t o 
compl et e al l  submi t t al s and t est i ng r equi r ement s t o det er mi ne t hat  t he 
St one Sour ce or  combi nat i on of  sour ces pr oposed ar e capabl e of  pr ovi di ng 
t he speci f i ed qual i t y,  quant i t i es,  and gr adat i on needed and at  t he r at e 
needed t o mai nt ai n t he schedul ed pr ogr ess of  t he wor k.
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1. 7. 3   Schedule

The St one Sour ce Submi t t al  and Test  Repor t s consi st i ng of  bul k speci f i c  
gr avi t y,  i ni t i al  gr adat i on t est i ng,  eval uat i on t est i ng of  st one,  and 
wei ght  scal e cer t i f i cat i on shal l  be submi t t ed concur r ent l y 21 cal endar  
days bef or e schedul i ng gr adat i on t est i ng and vi sual  exami nat i on of  
demonst r at i on st ockpi l es at  each pr oposed St one Sour ce.   I f  t he submi t t al  
has dat a omi ssi ons or  i s i ncompl et e,  i t  wi l l  be r ej ect ed and r et ur ned t o 
t he Cont r act or .   The Cont r act or  shal l  cor r ect  al l  er r or s,  omi ssi ons,  or  
def i c i enci es and r esubmi t  t he St one Sour ce Submi t t al ( s)  and Test  Repor t s,  
whi ch shal l  be submi t t ed a mi ni mum of  21 cal endar  days bef or e schedul i ng 
gr adat i on t est i ng or  t he Cont r act i ng Of f i cer ' s demonst r at i on st ockpi l e and 
quar r y s i t e exami nat i on.   The St one Sour ce Submi t t al  and Test  Repor t s 
consi st i ng of  Bul k Speci f i c  Gr avi t y,  I ni t i al  Gr adat i on Test i ng,  and 
Eval uat i on Test i ng of  St one and wei ght  scal e cer t i f i cat i on shal l  be 
submi t t ed concur r ent l y.   Any of  t he above document s submi t t ed i ndi v i dual l y 
wi l l  be r ej ect ed as i ncompl et e.   The St one Sour ce Submi t t al  and Test  
Repor t s consi st i ng of  Bul k Speci f i c  Gr avi t y,  Gr adat i on Test i ng,  Eval uat i on 
Test i ng of  St one,  and Wei ght  Scal e Cer t i f i cat i on shal l  be submi t t ed i n 
t hr ee ( 3)  bound,  har d copi es and one ( 1)  el ect r oni c pdf  copy.   Bot h t he 
har d and el ect r oni c pdf  copy shal l  be i n col or .

1. 7. 4   Non-Acceptance

I f  a sour ce f or  st one so desi gnat ed by t he Cont r act or  i s not  accept ed f or  
use by t he Cont r act i ng Of f i cer ,  t he Cont r act or  shal l  pr opose ot her  
sour ces,  and t est i ng of  ot her  sour ces shal l  be per f or med at  no addi t i onal  
cost  t o Gover nment .   I t  i s  t he Cont r act or ' s r esponsi bi l i t y  t o compl et e al l  
submi t t al s,  bul k speci f i c  gr avi t y t est ,  i ni t i al  gr adat i on t est s,  and 
eval uat i on t est i ng r equi r ement s t o det er mi ne t hat  t he st one sour ce or  
combi nat i on of  sour ces sel ect ed ar e capabl e of  pr ovi di ng t he speci f i ed 
qual i t y,  shapes,  quant i t i es and gr adat i on needed and at  t he r at e necessar y 
t o mai nt ai n t he schedul ed pr ogr ess of  t he wor k.

1. 8   CONSTRUCTI ON TOLERANCES

The f i ni shed sur f ace and st one l ayer  t hi ckness shal l  not  devi at e f r om t he 
l i nes and gr ades shown by mor e t han t he t ol er ances l i s t ed bel ow.  
Tol er ances ar e measur ed per pendi cul ar  t o t he i ndi cat ed neat l i nes.   Ext r eme 
l i mi t s of  t he t ol er ances gi ven shal l  not  be cont i nuous i n any di r ect i on 
f or  mor e t han f i ve ( 5)  t i mes t he nomi nal  st one di mensi on nor  f or  an ar ea 
gr eat er  t han 50 squar e f eet  of  t he st r uct ur e sur f ace.

                               TABLE 1
                        NEATLI NE TOLERANCES

   Mat er i al                   Above Neat l i ne        Bel ow Neat l i ne

   I mpor t  Ri pr ap                6 i nches               0 i nches
   Beddi ng St one                3 i nches               0 i nches

The i nt ent i on i s t hat  t he wor k shal l  be bui l t  gener al l y t o t he r equi r ed 
el evat i ons,  s l ope and gr ade and t hat  t he out er  sur f aces shal l  be even and 
pr esent  a neat  appear ance.   Pl aced mat er i al  not  meet i ng t hese l i mi t s shal l  
be r emoved or  r ewor ked as di r ect ed by t he Cont r act i ng Of f i cer .   Payment  
wi l l  not  be made f or  excess mat er i al  whi ch t he Cont r act i ng Of f i cer  per mi t s 
t o r emai n i n pl ace.
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PART 2   PRODUCTS

2. 1   STONE

Al l  st one mat er i al  f ur ni shed shal l  meet  al l  r equi r ement s speci f i ed 
her ei n.   St one mat er i al  shal l  be composed of  har d,  f r esh,  dur abl e 
par t i c l es,  adequat el y f r ee f r om t hi n,  f l at  and el ongat ed pi eces.   St one 
shal l  be separ at ed- f r om bedr ock by quar r y i ng.   Test i ng cr i t er i a i s 
out l i ned i n par agr aph EVALUATI ON TESTI NG OF STONE.   For  det ai l s r egar di ng 
t he r equi r ed si ze and shape of  st one pi eces,  see par agr aph SI ZE AND SHAPE 
OF STONE.   The use of  br oken concr et e r ubbl e or  ot her  non- nat ur al  
non- st one mat er i al  as r i pr ap or  beddi ng st ones wi l l  not  be per mi t t ed.   The 
Cont r act i ng Of f i cer  wi l l ,  at  any t i me dur i ng t he cont r act  per i od,  r ej ect  
any st one mat er i al  not  meet i ng speci f i cat i on r equi r ement s at  t he sour ce,  
t r ansf er  poi nt ( s) ,  or  pr oj ect  wor k s i t e.   St one mat er i al  whi ch has been 
del i ver ed t o t he pr oj ect  s i t e and i s r ej ect ed,  whet her  i n st ockpi l e or  i n 
pl ace i n t he st r uct ur e,  shal l  be wei ghed,  r emoved f r om t he pr oj ect  s i t e,  
and r epl aced at  t he Cont r act or ' s expense.   The Cont r act or  shal l  mai nt ai n 
r ecor ds accumul at i ng t ot al  wei ght  of  r ej ect ed st one mat er i al .   When 
di r ect ed t o do so by t he Cont r act i ng Of f i cer ,  r ej ect ed st ones shal l  be 
r et ur ned t o t he st one' s sour ce at  t he Cont r act or ' s expense f or  t he pur pose 
of  v i sual l y showi ng t he quar r y oper at or s exampl es of  st ones whi ch wi l l  not  
be accept abl e,  i n l i eu t her eof ,  quar r y oper at or s may be br ought  t o t he 
pr oj ect  s i t e at  t he Cont r act or ' s expense f or  t he same pur pose.

2. 1. 1   St one Mat er i al  Qual i t y

Al l  st one mat er i al  shal l  be f r ee of  any det r i ment al  geol ogi c f eat ur es such 
as,  but  not  l i mi t ed t o,  c l ay seams,  shal e seams,  ar gi l l aceous mat er i al ,  
any st yol i t es,  schi st ose seams,  det r i ment al  vugs zones or  seams,  zones of  
hi gh f ol i at i on,  and/ or  ot her  adver se di agenet i c f eat ur es or  seams.   No 
schi st ose st one mat er i al  or  any hi ghl y f ol i at ed st one mat er i al  wi l l  be 
accept abl e.   Sedi ment ar y or  met amor phi c st one cont ai ni ng car bonaceous,  
coal ,  c l ay seams/ l enses/ j oi nt s or  s i mi l ar  del et er i ous f eat ur es wi l l  not  be 
per mi t t ed or  accept ed.   Al l  st one mat er i al  ut i l i zed shal l  be f r ee of  
cr acks,  bl ast  f r act ur es,  beddi ng seams,  f ol i at i on seams,  f ol i at i on j oi nt s,  
j oi nt s,  any del et er i ous f eat ur es such as spl i t s,  spal l s,  del ami nat i ons,  
di saggr eat i ons,  di ssol vement ,  shal el y par t i ng,  or  combi nat i on t her eof  of  
such f eat ur es,  and/ or  ot her  def ect s t hat  woul d t end t o i ncr ease i t s 
det er i or at i on f r om nat ur al  causes.   An i ndependent ,  st at e l i censed 
Pr of essi onal  Geol ogi st ,  l i censed i n t he U. S.  St at e wher e st one quar r y i s 
l ocat ed shal l  det er mi nat e i f  t he af or ement i oned f eat ur es ar e pr esent  
wi t hi n st one mat er i al  f r om any of  t he pr oposed St one Sour ce( s) .   
Di scussi on of  St one Mat er i al  Qual i t y and any det r i ment al  or  del et er i ous 
f eat ur es pr esent  wi t hi n any sour ce shal l  be i ncl uded i n Eval uat i on Test i ng 
of  St one and t he St one Sour ce Submi t t al  f or  t hat  St one Sour ce.   Exampl es 
of  del et er i ous and det r i ment al  f eat ur es i n st one can be vi ewed i n 
ERDC/ GL TR- 81- 8.   EM 1110- 2- 1601, EM 1110- 2- 1100 Par t  VI  and EM 1110- 2- 2302
 pr ovi de gui dance on t he st one pr oper t i es,  char act er i st i cs,  and gr adat i ons 
speci f i ed her ei n.

2. 1. 2   Cr acked St one Cr i t er i a

Cr i t er i a used by t he Cont r act i ng Of f i cer  f or  a " f r act ur ed"  or  " cr acked"  
st one i s def i ned as " any st one whi ch cont ai ns one vi s i bl e and cont i nuous 
cr ack or  f r act ur e and exposed on t wo or  mor e f aces of  t he st one,  or  any 
st one whi ch cont ai ns t wo or  mor e vi s i bl e non- cont i nuous cr acks or  one 
cont i nuous f r act ur e on any one f ace of  t he st one. "   A cont i nuous cr ack or  
f r act ur e i s def i ned as " an exposed unbr oken and uni nt er r upt ed vi s i bl e 
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cr ack or  f r act ur e wi t h a l engt h equal  t o or  gr eat er  t han one- hal f  of  t he 
di mensi on of  t he f ace on whi ch i t  i s  exposed" .   Eval uat i on of  a cr ack or  
f r act ur e al ong a st one f ace shal l  onl y be based upon l engt h and not  wi dt h 
( openness)  of  t hat  cr ack or  f r act ur e.

2. 2   GRADATION

2. 2. 1   Beddi ng St one

Beddi ng St one qual i t y must  be as speci f i ed i n Par t  2.  The maxi mum st one 
si ze al l owed i s 4. 0 i nches.  The mi ni mum st one si ze al l owed shal l  not  pass 
t he No.  8 Si eve.  The D85 of  t he gr adat i on shal l  be 1. 5 i nches or  gr eat er .  
D85 i s t he s i ze at  whi ch 85 per cent  of  t he gr adat i on i s f i ner .   Avai l abl e 
st andar d gr adat i ons t hat  meet  t hese r equi r ement s ar e ASTM C33/ C33M si ze 
No.  357,  No.  3,  No.  2,  and No.  1.   Ot her  physi cal  char act er i st i cs of  
beddi ng st one ar e pr esent ed i n par agr aph EVALUATI ON TESTI NG OF STONE bel ow.

2. 2. 2   I mpor t  Ri pr ap

I n pl ace,  I mpor t  Ri pr ap shal l  meet  t he gr adat i on r equi r ement s of  ASTM D6092
 si ze R- 60 shown bel ow.   Di mensi ons ar e appr oxi mat ed usi ng equat i on ( A1. 4)  
pr ovi ded i n ASTM D5519.   Ot her  physi cal  char acer t i st i cs ar e pr esent ed i n 
par agr aph EVALUATI ON TESTI NG OF STONE bel ow.

          Wei ght  ( Di mensi on)           Per cent  Passi ng

         150 l b ( 13 i n. )                 100
          60 l b ( 10 i n. )               50 -  100
           30 l b ( 8 i n. )               15 -  50
           10 l b ( 5 i n. )                0 -  15

2. 3   EVALUATI ON TESTI NG OF STONE

Al l  eval uat i on t est i ng shal l  be compl et ed by a USACE val i dat ed commer ci al  
t est i ng l abor at or y unl ess ot her wi se speci f i ed her ei n.

2. 3. 1   Eval uat i on Test s

Test i ng f or  t he pur poses of  eval uat i ng t he i ndexi ng qual i t y of  t he st one 
mat er i al  pr oposed f or  use on t hi s pr oj ect  wi l l  be made at  t he Cont r act or ' s 
expense.   Eval uat i on t est i ng shal l  be compl et ed on each l i t hol ogi c t ype( s)  
l i s t ed i n each St one Sour ce Submi t t al  pr oposed f or  use as st one mat er i al  
i n t he pr oj ect  st r uct ur es.   Sel ect i on and pr epar at i on of  st one eval uat i on 
t est  sampl es shal l  be made under  t he di r ect  super vi s i on of  an i ndependent ,  
st at e l i censed Pr of essi onal  Geol ogi st ,  l i censed i n any U. S.  St at e t hat  
i ssues a Pr of essi onal  Geol ogi st  Li cense.   St one Eval uat i on Test  sampl es 
shal l  be shi pped and t est ed,  at  t he Cont r act or ' s expense,  t o an 
i ndependent ,  USACE val i dat ed commer ci al  l abor at or y.   The Pr of essi onal  
Geol ogi st  shal l  det er mi ne pr oper  sampl i ng met hods i n accor dance wi t h ASTM 
t echni cal  r ef er ences l i s t ed her ei n,  r ecor d f i el d exami nat i on i nf or mat i on,  
over see f i el d eval uat i on t est i ng sampl i ng,  and phot ogr aph f i el d sampl es.   
Eval uat i on t est  f i el d sampl i ng dat a and f i el d exami nat i on obser vat i ons 
shal l  be r ecor ded and di scussed i n t he Eval uat i on Test i ng Of  St one 
Submi t t al .  I nf or mat i on i ncl uded i n t he Eval uat i on Test i ng of  St one 
Submi t t al  shal l  al so di scuss t hat  t he t est s and obser vat i ons wer e 
per f or med by or  under  t he di r ect  super vi s i on of  t he St at e Li censed 
Pr of essi onal  Geol ogi st  and t hat  t he r esul t s ar e r epr esent at i ve of  t he 
mat er i al s or  condi t i ons bei ng cer t i f i ed by t he t est s.   The f i el d 
exami nat i on shal l  i ncl ude t he i nf or mat i on out l i ned i n ASTM D4992, 
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par agr aph 7.

2. 3. 2   Sampl e Sel ect i on

Sampl es f or  each l i t hol ogy t ype pr oposed f or  use shal l  consi st  of  at  l east  
f i ve ( 5)  pi eces of  st one,  r oughl y cubi cal  i n shape and wei ghi ng not  l ess 
t han 150 pounds.   The st one sampl es sel ect ed shal l  be pr epar ed f or  t est i ng 
by cr ushi ng or  cut t i ng sampl es t o t he r equi r ed gr adat i on or  s l ab s i ze as 
speci f i ed i n each ASTM met hod.   Sel ect i on and pr epar at i on of  st one 
eval uat i on t est  sampl es shal l  be made under  t he super vi s i on of  a 
Pr of essi onal  Geol ogi st .   The sampl es shal l  be shi pped at  t he Cont r act or ' s 
expense t o USACE val i dat ed l abor at or y t o per f or m t he r equi r ed t est s at  
l east  120 days bef or e t he pr oduct i on st one l eaves t he quar r y.

2. 3. 3   Test i ng Cr i t er i a

Al l  st one mat er i al  shal l  meet  or  exceed t he cr i t er i a speci f i ed i n Tabl e 2 
bel ow.   The t est s t o whi ch t he st one mat er i al  shal l  be subj ect ed i ncl ude 
uni t  wei ght ,  speci f i c  gr avi t y,  absor pt i on,  sul f at e soundness,  LA abr asi on,  
f r eezi ng and t hawi ng,  wet t i ng and dr yi ng,  and pet r ogr aphi c anal ysi s i n 
or der  t o demonst r at e t hat  t he st one i s of  a sat i sf act or y qual i t y.   The 
t est  met hod gr adat i on used f or  L. A.  Abr asi on shal l  be i n accor dance wi t h 
ASTM C535,  Gr adi ng #1.   Test  sampl es used i n t est i ng met hods measur i ng a 
per cent  l oss of  t he par ent  sampl e shal l  have pr e- t est  and post - t est  
phot ogr aphs t aken and pr esent ed i n t he Eval uat i on Test i ng of  St one 
Submittal.

2. 3. 3. 1   Accept ance Cr i t er i a

St one meet i ng cr i t er i a r equi r ement s f or  i mpor t  r i pr ap has no known sour ce 
i n Sout h Fl or i da and wi l l  need t o be shi pped f r om a l ocat i on out si de of  
Fl or i da.   See Tabl e 2 bel ow:

TABLE 2
STONE ACCEPTANCE CRI TERI A

TEST ASTM STANDARD TEST VALUE CRI TERI A
-  I MPORT RI PRAP

TEST VALUE CRI TERI A
-  BEDDI NG STONE

Uni t  Wei ght ASTM C127 Gr eat er  t han or  
equal  t o 165 pcf  
( Sat ur at ed Sur f ace 
Dry)*

Gr eat er  t han or  
equal  t o 135 pcf  
( Sat ur at ed Sur f ace 
Dry)

Speci f i c Gr avi t y ASTM C127 Gr eat er  t han or  
equal  t o 2. 65 
( Sat ur at ed Sur f ace 
Dry)

Gr eat er  t han or  
equal  t o 2. 16 
( Sat ur at ed Sur f ace 
Dry)

Absorption ASTM C127 Less t han 1% Less t han 5%

Sul f at e Soundness ASTM C88 Less t han 5% l oss Less t han 10% l oss

LA Abr asi on ASTM C535 Less t han 20% l oss 
f or  500 r evol ut i ons

Less t han 35% l oss 
f or  500 r evol ut i ons
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TEST ASTM STANDARD TEST VALUE CRI TERI A
-  I MPORT RI PRAP

TEST VALUE CRI TERI A
-  BEDDI NG STONE

Wet t i ng and Dr yi ng ASTM D5313/ D5313M Less t han 1% l oss 
f or  30 cycl es wi t h 
no pr ogr essi ve 
cracking

Less t han 2% l oss 
f or  30 cycl es wi t h 
no pr ogr essi ve 
cracking

Fr eezi ng and Thawi ng COE CRD- C 144, 
ASTM D5312/ D5312M

Less t han 10% l oss 
f or  20 cycl es

Less t han 15% l oss 
f or  20 cycl es

Petrography ASTM C295/ C295M Fr esh,  i nt er l ocki ng 
cr yst al l i ne,  no cl ay 
mi ner al s,  and no 
sol ubl e mat er i al s

Not  appl i cabl e

*  No known l ocal  sour ce f or  165 pcf  st one.

2. 3. 3. 2   Fr eezi ng and Thawi ng and Wet t i ng and Dr yi ng

St one mat er i al  shal l  be subj ect ed t o f r eezi ng and t hawi ng,  and wet t i ng and 
dr yi ng t est i ng i n accor dance wi t h ASTM D5312/ D5312M and ASTM D5313/ D5313M, 
r espect i vel y.   Phot ogr aphs f or  f r eezi ng and t hawi ng and wet t i ng and dr yi ng 
t est i ng shal l  be t aken f or  each sampl e t est ed bot h bef or e af t er  t est i ng.   
Any changes obser ved i n t he t est i ng speci men i ncl udi ng,  but  not  l i mi t ed 
t o,  cr acki ng,  spal l i ng,  r ock poppi ng,  or  di ssol v i ng shal l  be r ecor ded and 
phot ogr aphed at  t he compl et i on of  next  t est  cycl e.

2. 3. 3. 3   Petrography

St one mat er i al  shal l  be subj ect ed t o compr ehensi ve pet r ogr aphi c eval uat i on 
i n accor dance wi t h ASTM C295/ C295M.   St one mat er i al  shal l  be f r esh ( no 
si gns of  weat her i ng) ,  wi t h i nt er l ocki ng cr yst al l i ne st r uct ur e,  and f r ee of  
mat er i al  such as expansi ve c l ays or  any det r i ment al  or  del et er i ous 
f eat ur es di scussed i n subpar agr aph " St one Mat er i al  Qual i t y" .   Cr yst al l i ne 
st r uct ur e r ef er s t o i gneous,  met amor phi c,  or  sedi ment ar y r ock t ext ur e 
consi st i ng of  i nt er l ocki ng,  cr yst al l i ne gr ai ns.   Mat r i ces of  any st one 
consi st i ng of  ar gi l l i t e,  ser i c i t e,  smect i t e,  t al c,  chl or i t i c ,  sof t  
mat er i al ,  or  hi ghl y weat her ed mat er i al  shal l  be i dent i f i ed and not ed.   
Exami nat i on shal l  i ncl ude descr i pt i on of  any seams,  vei ns,  or  j oi nt s and 
an est i mat e of  al t er at i on,  degr ee of  weat her i ng,  and pr obabl e r ock 
dur abi l i t y .   The compr ehensi ve pet r ogr aphi c exami nat i on shal l  al so i ncl ude 
descr i pt i on of  domi nant ,  accessor y and al t er at i on mi ner al s.   The 
pet r ogr aphi c exami nat i on shal l  be conduct ed by a St at e Li censed 
Pr of essi onal  Geol ogi st  speci al i z i ng i n t he f i el d of  Mi ner al ogy or  
Pet r ogr aphy.   Phot ogr aphs of  st one mat er i al  exami ned shal l  accompany t he 
pet r ogr aphy t est i ng r esul t s.   Pet r ogr aphy may be compl et ed at  a l abor at or y 
ot her  t han an appr oved USACE val i dat ed commer ci al  t est i ng l abor at or y;  
however ,  cer t i f i cat i on pr ovi ng t hat  a St at e Li censed Pr of essi onal  
Geol ogi st  speci al i z i ng i n t he f i el d of  Mi ner al ogy or  Pet r ogr aphy wi l l  be 
compl et i ng t hi s eval uat i on must  be i ncl uded i n t he Eval uat i on Test i ng of  
St one Submi t t al  f or  r evi ew and appr oval .
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2. 4   SI ZE AND SHAPE OF STONE

St one del i ver ed under  t hi s cont r act  shal l  be bl ocky i n shape wi t h shar p 
angul ar  edges.   The t er m bl ocky shal l  be under st ood t o mean cuboi dal  
( r oughl y cubi cal  i n shape) .   The t er m angul ar  shal l  be under st ood t o mean 
t hat  t he bl ocky st one shal l  have shar p,  c l ean,  angul ar  t o sub- angul ar  
edges at  t he i nt er sect i ons of  r el at i vel y f l at  f aces.   Al l  boul der s and 
par t s of  boul der s wi l l  be r ej ect ed,  wi t h a boul der  bei ng def i ned as any 
r ounded st one not  havi ng shar p,  c l ean,  angul ar  t o sub- angul ar  edges.  Al l  
st one deemed unaccept abl e shal l  be set  asi de and wi l l  not  be used f or  t hi s 
cont r act .   St ones havi ng a l engt h t o t hi ckness r at i o gr aet er  t han 3: 1 ar e 
consi der ed f l at ,  el ongat ed or  f l at ,  and el ongat ed and wi l l  be r ej ect ed.

2. 5   ACCEPTANCE OF STONE MATERI AL

Pr i or  t o shi pment  of  any st one mat er i al  f r om t he quar r y,  t he Cont r act or  
shal l  have r ecei ved t he Cont r act i ng Of f i cer ' s f i nal  wr i t t en appr oval  on 
al l  submi t t al s and f i nal  wr i t t en appr oval  f or  each St one Sour ce desi gnat ed 
by t he Cont r act or  as a pot ent i al  suppl i er  of  st one mat er i al  f or  t hi s 
project.

2. 5. 1   Accept ance Excl usi ons

Accept ance of  a sour ce of  st one i s not  t o be const r ued as accept ance of  
al l  mat er i al  f r om t hat  sour ce.   The Cont r act i ng Of f i cer  r eser ves t he r i ght  
t o r ej ect  mat er i al s f r om cer t ai n l ocal i zed ar eas,  zones,  st r at a,  or  
channel s,  when such mat er i al s do not  meet  speci f i ed r equi r ement s f or  st one 
as det er mi ned by t he Cont r act i ng Of f i cer .    The Cont r act i ng Of f i cer  al so 
r eser ves t he r i ght  t o r ej ect  i ndi v i dual  uni t s of  st one mat er i al s i n 
st ockpi l es at  t he quar r y,  al l  t r ansf er  poi nt s,  and at  t he pr oj ect  
const r uct i on s i t e when such mat er i al s ar e det er mi ned t o not  meet  t he 
r equi r ement s of  t he pr oj ect  speci f i cat i ons or  ar e quest i onabl e.   St one 
mat er i al  shi pped t o t he pr oj ect  s i t e t hat  i s  of  a di f f er ent  l i t hol ogi c 
t ype ( mi ner al  composi t i on)  t han t hose i dent i f i ed i n submi t t al s and 
submi t t ed f or  eval uat i on t est i ng and appr oval  may l i kewi se be r ej ect ed.   
St one mat er i al  pr oduced f r om al l  sour ces shal l  meet  al l  t he r equi r ement s 
of  t hi s sect i on.   Al l  cost s of  submi t t al  pr epar at i on and t est i ng wi l l  be 
at  t he Cont r act or ' s expense.

2. 5. 2   St one Mat er i al  Not  Meet i ng Speci f i cat i ons

I f ,  dur i ng t he pr ogr ess of  wor k,  i t  i s  f ound t hat  t he st one mat er i al  bei ng 
f ur ni shed and/ or  pl aced by t he Cont r act or  does not  f ul l y  meet  al l  t he 
r equi r ement s of  t hese speci f i cat i ons,  t he Cont r act or  shal l  f ur ni sh ot her  
st one mat er i al  t hat  meet s t he r equi r ement s speci f i ed her ei n.   Any st one 
r ej ect ed at  t he s i t e of  wor k,  as not  meet i ng t he r equi r ement s of  t hese 
speci f i cat i ons f or  qual i t y,  s i ze,  shape,  wei ght s,  or  gr adat i on shal l  be 
r emoved f r om t he si t e by and at  t he expense of  t he Cont r act or ,  and st one 
meet i ng t he r equi r ement s shal l  be f ur ni shed and pl aced by t he Cont r act or  
at  no addi t i onal  cost  t o t he Gover nment .   Al l  st one mat er i al  wi l l  be 
subj ect  t o i nspect i on dur i ng l oadi ng at  t he sour ce or  at  any ot her  poi nt  
i n t he del i ver y and const r uct i on pr ocess i ncl udi ng af t er  mat er i al  has been 
pl aced i nt o t he pr oj ect  st r uct ur e.

2. 5. 3   Resampl i ng Due t o Qual i t y I ssues

Dur i ng t he cont r act  per i od,  bot h pr i or  t o and af t er  mat er i al s ar e 
del i ver ed t o t he j ob s i t e,  v i sual  i nspect i ons and measur ement s of  t he 
st one mat er i al s may be per f or med by t he Cont r act i ng Of f i cer  at  any poi nt  
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i n t he pr oduct i on,  t r anspor t at i on,  or  const r uct i on pr ocess.   I f  t he 
Cont r act i ng Of f i cer ,  dur i ng t hese i nspect i ons,  f i nds t hat  t he st one 
qual i t y,  gr adat i on or  wei ght s of  st one bei ng f ur ni shed ar e not  as 
speci f i ed or  ar e quest i onabl e,  r e- sampl i ng and r e- t est i ng by t he 
Cont r act or  shal l  be per f or med.   Sampl i ng of  t he st one f or  t est i ng and t he 
manner  i n whi ch t he t est i ng i s per f or med wi l l  be as di r ect ed by t he 
Cont r act i ng Of f i cer .   The Cont r act or  wi l l  be r equi r ed t o obt ai n,  under  t he 
super vi s i on of  t he Cont r act i ng Of f i cer ,  sampl es of  at  l east  f i ve ( 5)  
pi eces of  150- pound st one,  and del i ver  t hem at  hi s own expense t o t he 
Gover nment  appr oved t est i ng l abor at or y i n t he st at es of  Fl or i da or  
Geor gi a.   Thi s addi t i onal  sampl i ng and t est i ng wi l l  be per f or med at  t he 
Cont r act or ' s expense when t est  r esul t s i ndi cat e t hat  t he mat er i al s do not  
meet  speci f i ed r equi r ement s.   No t i me ext ensi on or  c l ai m f or  cost s wi l l  be 
al l owed f or  t he t i me or  cost  r equi r ed t o appr ove or  r ej ect  al t er nat e st one 
sour ces.   When t est  r esul t s i ndi cat e t hat  mat er i al s meet  speci f i ed 
r equi r ement s,  an equi t abl e adj ust ment  i n t he cont r act  pr i ce wi l l  be made 
f or  t he sampl i ng and t est i ng.   Any mat er i al  r ej ect ed i s t he r esponsi bi l i t y  
of  t he Cont r act or  and shal l  be r emoved f r om t he st ockpi l e,  pr oj ect  s i t e,  
et c.  at  t he Cont r act or ' s expense.   The Cont r act i ng Of f i cer  r eser ves t he 
r i ght  t o col l ect  sampl es at  any of  t he above pr oduct i on or  t r ansf er  poi nt s 
f or  i ndependent  QA t est i ng.

2. 6   SI TE STAGI NG OR STOCKPI LI NG

St ockpi l i ng/ st agi ng may be per f or med at  t he pr oj ect  s i t e wi t hi n t he wor k 
l i mi t s.   However ,  st ockpi l i ng of  Exi st i ng Ri pr ap shal l  be wi t hi n t he 
l ocat i on i ndi cat ed on t he dr awi ngs.   I t  i s  t he r esponsi bi l i t y  of  t he 
Cont r act or  t o l ocat e,  i nvest i gat e,  and obt ai n any addi t i onal  wor k 
ar eas/ spaces t hat  may be necessar y f or  const r uct i on oper at i ons.   I f  t he 
Cont r act or  el ect s t o pr ovi de of f - s i t e st ockpi l i ng or  st agi ng ar eas,  t he 
Cont r act i ng Of f i cer  shal l  be not i f i ed by t he Cont r act or  of  al l  such 
ar eas.   Al l  pr oposed of f s i t e st ockpi l e and st agi ng ar eas ar e subj ect  t o 
t he Cont r act i ng Of f i cer ' s appr oval .   Af t er  bei ng st ockpi l ed,  any st one 
whi ch has become cont ami nat ed wi t h soi l  or  r ef use shal l  not  be put  i nt o 
t he wor k unl ess t he cont ami nat i ng mat er i al  has been r emoved f r om t he st one 
pr i or  t o pl acement  i n accor dance of  par agr aph QUALI TY ASSURANCE of  t hi s 
section.

PART 3   EXECUTI ON

3. 1   BASE PREPARATI ON

3. 1. 1   Excavation

No consi der at i on wi l l  be gi ven t o t he nat ur e of  t he mat er i al s,  and al l  
excavat i on wi l l  be desi gnat ed as uncl assi f i ed excavat i on.   The Cont r act or  
shal l  per f or m excavat i on of  ever y t ype of  mat er i al  encount er ed wi t hi n t he 
l i mi t s of  t he pr oj ect  t o t he l i nes,  gr ades,  and el evat i ons i ndi cat ed on 
t he cont r act  dr awi ngs and as speci f i ed.   Wher e such ar eas ar e bel ow t he 
al l owabl e mi nus t ol er ance l i mi t  t hey shal l  be br ought  t o gr ade by f i l l  
wi t h ear t h s i mi l ar  t o t he adj acent  mat er i al  and t hen compact ed t o a 
densi t y s i mi l ar  t o or  gr eat er  t han t he adj acent  i n pl ace mat er i al .   
I mmedi at el y pr i or  t o pl aci ng t he geot ext i l e,  beddi ng st one and r i pr ap,  t he 
pr epar ed base wi l l  be i nspect ed by t he Cont r act i ng Of f i cer  and no mat er i al  
wi l l  be pl aced t her eon unt i l  t hat  ar ea has been appr oved.   Gr adi ng shal l  
be i n conf or mi t y wi t h t he t ypi cal  sect i ons shown and t he t ol er ances 
speci f i ed i n par agr aph FI NI SHI NG.
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3. 1. 2   Removal  of  Exi st i ng Ri pr ap

Exi st i ng Ri pr ap l ocat ed wi t hi n t he const r uct i on l i mi t s shal l  be r emoved i n 
ar eas shown on t he cont r act  dr awi ngs.   Thi s st one shal l  be st ockpi l ed i n 
accor dance wi t h par agr aph SI TE STAGI NG OR STOCKPI LI NG above,  and not  
di sposed of .

3. 1. 3   Finishing

The sur f ace of  excavat i ons and subgr ades shal l  be f i ni shed t o t he l i nes,  
gr ades,  and cr oss sect i ons or  el evat i ons shown on t he cont r act  dr awi ngs.   
The degr ee of  f i ni sh f or  gr aded ar eas shal l  be wi t hi n pl us 2 i nches or  
mi nus zer o i nches of  t he gr ades and el evat i ons i ndi cat ed.

3. 2   PLACEMENT

3. 2. 1   Geotextile

Geot ext i l e conf or mi ng t o t he r equi r ement s of  Sect i on 31 05 19 GEOTEXTI LE 
shal l  be pl aced al ong t he pr epar ed gr ound sur f ace,  t o t he l i nes and gr ades 
i ndi cat ed on t he cont r act  dr awi ngs,  pr i or  t o pl acement  of  beddi ng st one 
and r i pr ap.

3. 2. 2   Beddi ng St one

Beddi ng St one shal l  be spr ead uni f or ml y t o t he l i nes and gr ades as 
i ndi cat ed i n t he dr awi ngs and wi t hi n t ol er ances i ndi cat ed i n par agr aph 
CONSTRUCTI ON TOLERANCES,  and shal l  be pl aced i n such manner  as t o avoi d 
damage t o t he geot ext i l e.   Pl acement  shal l  begi n at  t he bot t om of  t he ar ea 
t o be cover ed and cont i nue up sl ope.   Subsequent  l oads of  mat er i al  shal l  
be pl aced agai nst  pr evi ousl y pl aced mat er i al  i n such a manner  as t o ensur e 
a r el at i vel y homogenous mass.   Pl aci ng of  beddi ng st one by met hods whi ch 
t end t o segr egat e t he par t i c l e s i zes wi t hi n t he l ayer  wi l l  not  be 
per mi t t ed.   Any damage t o t he geot ext i l e dur i ng pl acement  of  beddi ng st one 
shal l  be r epai r ed and appr oved by t he Cont r act i ng Of f i cer  bef or e 
pr oceedi ng wi t h t he wor k.   Compact i on of  beddi ng st one wi l l  not  be 
r equi r ed,  but  shal l  be f i ni shed t o pr esent  an adequat el y even sur f ace,  
f r ee f r om mounds or  wi ndr ows

3. 2. 3   I mpor t  Ri pr ap

I mpor t  Ri pr ap shal l  be spr ead uni f or ml y on t he r espect i ve beddi ng st one t o 
t he l i nes and gr ades as i ndi cat ed on t he cont r act  dr awi ngs and t ol er ances 
i ndi cat ed i n par agr aph CONSTRUCTI ON TOLERANCES and i n such manner  as t o 
avoi d damage or  di spl acement  t o t he beddi ng st one.   Subsequent  l oads of  
mat er i al  shal l  be pl aced agai nst  pr evi ousl y pl aced mat er i al  i n such a 
manner  as t o ensur e a r el at i vel y wel l  gr aded mass wi t h t he mi ni mum 
pr act i cabl e per cent  of  voi ds.   The st ones shal l  be wel l  di st r i but ed and 
t he ent i r e mass of  st ones shal l  be r oughl y gr aded t o conf or m t o t he 
gr adat i on speci f i ed i n par agr aph GRADATI ON above.   Ri pr ap shal l  be pl aced 
t o i t s f ul l  cour se t hi ckness i n one oper at i on.   The f i ni shed l ayer  shal l  
be f r ee f r om pocket s of  smal l  st ones,  c l ust er s of  l ar ger  st ones,  or  l ar ge 
voi ds.   Pl aci ng of  r i pr ap by met hods whi ch t end t o segr egat e t he par t i c l e 
s i zes wi t hi n t he l ayer  wi l l  not  be per mi t t ed.   Pl aci ng r i pr ap i n l ayer s 
wi l l  not  be per mi t t ed.   Dumpi ng r i pr ap mat er i al  wi l l  not  be per mi t t ed.   
Ri pr ap shal l  not  be dr opped f r om a hei ght  gr eat er  t han one f oot .   The 
desi r ed di st r i but i on of  t he var i ous s i zes of  st ones t hr oughout  t he mass 
shal l  be obt ai ned,  at  t he opt i on of  t he Cont r act or ,  ei t her  by sel ect i ve 
l oadi ng at  t he quar r y or  st one sour ce,  by cont r ol l ed pl acement  of  
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successi ve l oads,  or  by a combi nat i on of  t hese met hods.   Pl aci ng st one by 
dumpi ng i nt o chut es or  by s i mi l ar  met hods l i kel y t o cause segr egat i on of  
t he var i ous s i zes wi l l  not  be per mi t t ed.   Rear r angi ng of  i ndi v i dual  st one 
wi l l  be r equi r ed t o t he ext ent  necessar y t o obt ai n a wel l - gr aded 
di st r i but i on of  st one si zes as speci f i ed above.   However ,  mani pul at i ng 
st one by means of  a dozer  or  ot her  bl ade equi pment  wi l l  not  be per mi t t ed.   
Compact i on of  r i pr ap wi l l  not  be r equi r ed,  but  shal l  be f i ni shed t o 
pr esent  an adequat el y even sur f ace,  f r ee f r om mounds or  wi ndr ows wi t h 
adequat e r ock t o r ock cont act  ensur i ng t hat  each st one i s f i r ml y set  and 
suppor t ed by under l y i ng mat er i al s and adj acent  st ones.

3. 2. 4   Re- use of  Exi st i ng Ri pr ap

The Cont r act or  may el ect  t o r e- use exi st i ng r i pr ap f or  i nt er i or  cof f er dam 
sl ope,  but  not  on t he ext er i or  cof f er dam sl opes or  any ot her  
post - const r uct i on embankment .   The Gover nment  wi l l  not  guar ant ee t he 
quant i t y or  qual i t y of  exi st i ng r i pr ap shoul d t he Cont r act or  choose t o use 
i t .   Eval uat i on or  Bul k Speci f i c  Gr avi t y t est i ng of  exi st i ng r i pr ap wi l l  
not  be r equi r ed;  however ,  af t er  exi st i ng r i pr ap r emoval  and bef or e bei ng 
st ockpi l ed,  al l  cont ami nat i ng mat er i al s adher i ng t o or  cont ai ned wi t h t he 
st one such as soi l ,  f or ei gn mat er i al ,  or gani c mat er i al  or  r ef use shal l  be 
r emoved.   Al so,  af t er  bei ng st ockpi l ed,  any st one whi ch has become 
cont ami nat ed wi t h soi l  or  r ef use shal l  not  be put  i nt o t he wor k unl ess t he 
cont ami nat i ng mat er i al  has been r emoved f r om t he st one pr i or  t o 
pl acement .   St one shal l  be handl ed i n such a manner  as t o r educe 
spl i t t i ng,  cr acki ng,  spal l i ng or  ot her  degr adat i on t o t he st one.

3. 3   LI MI TATI ONS OF PLACEMENT PROCEDURES

St one const r uct i on i n advance of  compl et ed per manent  pr ot ect i on except  as 
speci f i ed her ei n shal l  be at  t he Cont r act or ' s r i sk.   The Cont r act or  shal l  
keep t he Cont r act i ng Of f i cer  i nf or med as t o any and al l  s i t uat i ons t hat  
may r esul t  i n a possi bl e i nt er r upt i on of  wor k.

3. 3. 1   Interruptions

I f  t he Gover nment  can ant i c i pat e t hat  t he st one const r uct i on wi l l  be 
i nt er r upt ed f or  mor e t han f our  ( 4)  cont i nuous days,  i ncl udi ng weekends and 
hol i days,  t he Cont r act or  may be r equi r ed t o compl et e t he pl acement  of  t he 
geot ext i l e,  beddi ng st one,  and r i pr ap,  and pr ovi de pr ot ect i on of  t he 
exposed ends pr i or  t o t he st ar t  of  t he i nt er r upt i on.   Al l  mat er i al  used 
f or  pr ot ect i ng t he exposed ends shal l  be r emoved af t er  t he need has ended,  
and shal l  be i ncor por at ed i nt o t he r equi r ed per manent  const r uct i on as 
r equi r ed her ei n.   Al l  mat er i al s whi ch ar e r emoved and pl aced i n t he 
per manent  const r uct i on,  i n accor dance wi t h t he pr ovi s i ons of  t hi s sect i on,  
wi l l  be measur ed and pai d f or  onl y once.   When t empor ar y pr ot ect i on of  
exposed ends of  const r uct i on i n pr ogr ess i s or der ed or  di r ect ed by t he 
Cont r act i ng Of f i cer ,  an equi t abl e adj ust ment  wi l l  be made f or  t he wor k of  
t empor ar i l y  pl aci ng and r emovi ng t he st one mat er i al s.   The Gover nment  has 
no obl i gat i on t o or der  t hat  exposed ends be pr ot ect ed.   I f  t he Gover nment  
t akes no act i on t o have exposed ends pr ot ect ed,  t hen t he pr ovi s i ons of  t he 
subpar agr aph " Mat er i al  Pl acement  i n Advance"  ( bel ow)  shal l  appl y.

3. 3. 2   Mat er i al  Pl acement  i n Advance

I n t he event  an unpr ot ect ed sect i on of  any l engt h i s l ef t  dur i ng a 
non- wor k per i od,  and i s damaged or  causes damage t o a compl et ed sect i on,  
t he damaged por t i on( s)  shal l  be r epl aced or  r eshaped as appr oved by t he 
Cont r act i ng Of f i cer  at  no addi t i onal  cost  t o t he Gover nment .
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3. 4   SURVEYS

The Cont r act or  shal l  est abl i sh and mai nt ai n qual i t y cont r ol  f or  al l  wor k 
per f or med at  t he j ob s i t e under  t hi s sect i on t o assur e compl i ance wi t h 
cont r act  r equi r ement s.   He shal l  mai nt ai n r ecor ds of  hi s qual i t y cont r ol  
t est s,  i nspect i ons and cor r ect i ve act i ons.   Qual i t y cont r ol  measur es shal l  
cover  al l  const r uct i on oper at i ons i ncl udi ng,  but  not  l i mi t ed t o,  t he 
pl acement  of  al l  mat er i al s t o t he s l ope and gr ade l i nes shown and i n 
accor dance wi t h t hi s sect i on.

3. 4. 1   Pl acement  Sur veys

Sur veys made by t he Cont r act or  ar e r equi r ed on each mat er i al  pl aced f or  
det er mi ni ng t hat  t he mat er i al  l ayer s ar e accept abl y pl aced i n t he wor k.   
The Cont r act or  shal l  make sur vey checks as t he wor k pr ogr esses t o ver i f y 
l i nes,  gr ades t hi cknesses,  and t ol er ances ar e est abl i shed f or  compl et ed 
wor k.   At  l east  one ( 1)  pl acement - cont r ol  sur vey ever y 50 l i near  f eet  
shal l  be made f or  each of  Beddi ng St one and I mpor t  Ri pr ap pl aced,  and 
shal l  be measur ed al ong t he embankment  cent er l i ne.   The cr oss sect i on 
det er mi ned by t he pr e- pl acement  and post - pl acement  sur vey shal l  be 
appr oved by t he Cont r act i ng Of f i cer  bef or e pr oceedi ng wi t h t he next  
50- f oot  l engt h of  st one pl acement .   Cr oss sect i ons shal l  be t aken on l i nes 
50 f eet  apar t  measur ed al ong t he embankment  cent er l i ne.   El evat i ons shal l  
be t aken on 5- f oot  i nt er val s and at  br eaks al ong each cr oss sect i on.   
Appr oval  of  cr oss sect i ons based upon pl acement  sur veys shal l  not  
const i t ut e f i nal  accept ance of  t he wor k.   However ,  ot her  cr oss sect i on 
spaci ng and r eadi ng i nt er val s may be used i f  det er mi ned appr opr i at e and 
appr oved by t he Cont r act i ng Of f i cer .   Addi t i onal  el evat i ons shal l  be t aken 
as t he Cont r act i ng Of f i cer  may deem necessar y or  advi sabl e.   The sur veys 
shal l  be conduct ed i n t he pr esence of  an aut hor i zed r epr esent at i ve of  t he 
Cont r act i ng Of f i cer ,  unl ess t hi s r equi r ement  i s wai ved by t he Cont r act i ng 
Officer.

3. 5   GRADATI ON TEST DATA SHEET AND EXAMPLES

See next  page.
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G R A D A T I  O N     T E S T     D A T A     S H E E T

                                     Type of  
Quar r y _____________________________ St one Test ed __________________________ 

Dat e of  Test  _______________________ Test i ng Rat e __________________________ 

T E S T     R E P R E S E N T S

        Cont r act  No.                    Di st r i ct                     Tons 
___________________________________________________________________________
|                             |                              |               |
|____________________________|_____________________________|______________|
|                             |                              |               |
|____________________________|_____________________________|______________|
|                             |                              |               |
|____________________________|_____________________________|______________|
                                                           |               |
                                                  TOTAL    | ______________|

G R A D A T I  O N

  St one Si ze      Wei ght       I ndi v i dual       Cumul at i ve      Speci f i cat i on
    ( l bs)         Ret ai ned     % Ret ai ned    % Ret .   % Pass    % Fi ner  by wt
___________________________________________________________________________
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
| Tot al  Wei ght  |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
| Max Si ze     |               |
| St one =      |               |
|_____________|______________|
Remarks: 
_______________________________________________________________________

     I  cer t i f y t hat  t he above st one sampl e i s r epr esent at i ve of  t he
     t ot al  t onnage cover ed by t hi s t est  r epor t .

Cont r act or  Repr esent at i ve _________________________________________________
Gover nment  Repr esent at i ve _________________________________________________
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EXAMPLES ONLY

EXAMPLE GRADATI ON SPECI FI CATI ONS

PERCENT LI GHTER BY WEI GHT STONE WEI GHT I N LBS

100 400 -  160

50 160 -  80

15 80 -  30

EXAMPLE WORKSHEET

STONE SI ZE LBS I NDI VI DUAL WT.
RETAINED

INDIVIDUAL
PERCENT RETAI NED

CUMULATIVE
PERCENT RETAI NED

PERCENT PASSI NG

400 0 0 0 100

160 9,600 30 30 70

80 11,200 35 65 35

30 8,000 25 90 10

<30 3,200 10 100 0

TOTAL 32, 000 pounds

NOTE:   Lar gest  st one 351 pounds.

       - -  End of  Sect i on - -
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35 41 00

EMBANKMENT CONSTRUCTI ON

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C136 ( 2006)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C142/ C142M ( 2017)  St andar d Test  Met hod f or  Cl ay Lumps 
and Fr i abl e Par t i c l es i n Aggr egat es

ASTM C294 ( 2012)  St andar d Descr i pt i ve Nomencl at ur e 
f or  Const i t uent s of  Concr et e Aggr egat es

ASTM C33/ C33M ( 2016)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C88 ( 2013)  St andar d Test  Met hod f or  Soundness 
of  Aggr egat es by Use of  Sodi um Sul f at e or  
Magnesi um Sul f at e

ASTM D1556 ( 2007)  Densi t y and Uni t  Wei ght  of  Soi l  i n 
Pl ace by t he Sand- Cone Met hod

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i st i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D2216 ( 2010)  Labor at or y Det er mi nat i on of  Wat er  
( Moi st ur e)  Cont ent  of  Soi l  and Rock by Mass

ASTM D2487 ( 2011)  Soi l s f or  Engi neer i ng Pur poses 
( Uni f i ed Soi l  Cl assi f i cat i on Syst em)

ASTM D2974 ( 2014)  Moi st ur e,  Ash,  and Or gani c Mat t er  
of  Peat  and Ot her  Or gani c Soi l s

ASTM D422 ( 1963;  R 2007;  E 2014;  E 2014)  
Par t i c l e- Si ze Anal ysi s of  Soi l s

ASTM D4253 ( 2016)  St andar d Test  Met hods f or  Maxi mum 
I ndex Densi t y and Uni t  Wei ght  of  Soi l s 
Usi ng a Vi br at or y Tabl e

ASTM D4318 ( 2010;  E 2014)  Li qui d Li mi t ,  Pl ast i c 
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Li mi t ,  and Pl ast i c i t y I ndex of  Soi l s

ASTM D4373 ( 2014)  St andar d Test  Met hod f or  Rapi d 
Det er mi nat i on of  Car bonat e Cont ent  of  Soi l s

ASTM D4643 ( 2017)  St andar d Test  Met hod f or  
Det er mi nat i on of  Wat er  Cont ent  of  Soi l  and 
Rock by Mi cr owave Oven Heat i ng

ASTM D6938 ( 2017)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 Saf et y and Heal t h Requi r ement s Manual

ER 1110- 1- 1807 ( 2014)  Engi neer i ng and Desi gn - -  Dr i l l i ng 
i n Ear t h Embankment  Dams and Levees

1. 2   DEFINITIONS

1. 2. 1   Clearing

Cl ear i ng consi st s of  t he r emoval  and sat i sf act or y di sposal  of  al l  t r ees,  
downed t i mber ,  snags,  s l ash,  br ush,  gar bage,  t r ash,  debr i s,  f enci ng,  r ock 
l ar ger  t han 3 i nches i n di amet er  and ot her  i t ems occur r i ng i n t he 
desi gnat ed ar eas t o be cl ear ed.

1. 2. 2   Stripping

St r i ppi ng consi st s of  t he r emoval  and sat i sf act or y di sposal  of  cr ops,  
weeds,  gr ass,  and ot her  veget at i ve mat er i al s t o t he gr ound sur f ace and 
t opsoi l  t o a dept h of  at  l east  6 i nches.

1. 2. 3   Grubbing

Gr ubbi ng shal l  consi st  of  t he r emoval  and di sposal  of  st umps,  r oot s l ar ger  
t han 3 i nches i n di amet er ,  and mat t ed r oot s f r om t he desi gnat ed gr ubbi ng 
ar eas.   Mat er i al  t o be gr ubbed,  t oget her  wi t h l ogs and ot her  or gani c or  
met al l i c  debr i s not  sui t abl e f or  f oundat i on pur poses,  shal l  be r emoved t o 
a dept h of  not  l ess t han 18 i nches bel ow t he or i gi nal  sur f ace l evel  of  t he 
gr ound i n ar eas i ndi cat ed t o be gr ubbed and i n ar eas i ndi cat ed as 
const r uct i on ar eas under  t hi s cont r act ,  such as ar eas f or  bui l di ngs,  and 
ar eas t o be paved.   Depr essi ons made by gr ubbi ng shal l  be f i l l ed wi t h 
Embankment  Fi l l  and compact ed t o make t he sur f ace conf or m t o t he or i gi nal  
adj acent  sur f ace of  t he gr ound.

1. 2. 4   Topsoil

Topsoi l  i s  def i ned i n Sect i on 32 92 23 SODDI NG.

1. 2. 5   Embankment  Fi l l

Sat i sf act or y mat er i al s f or  Embankment  Fi l l  shal l  consi st  of  mat er i al s 
c l assi f i ed i n accor dance wi t h ASTM D2487 as SP- SM,  SW- SM,  SP- SC,  SW- SC,  or  
SM,  wi t h a Uni f or mi t y Coef f i c i ent  ( Cu)  gr eat er  t han 2 ( ASTM D422) ,  and 
shal l  have a gr adat i on no f i ner  t han as shown i n t he t abl e bel ow.
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Embankment  f i l l  shal l  be f r ee f r om cont ami nat i on f r om hazar dous,  t oxi c or  
r adi ol ogi cal  subst ances;  t r ash,  and debr i s.   Not e t hat  SM soi l s may r et ai n 
excess moi st ur e and may be di f f i cul t  t o compact  unl ess pr oper  measur es t o 
cont r ol  moi st ur e ar e t aken.    Embankment  Fi l l  shal l  not  cont ai n par t i c l e 
s i zes gr eat er  t han 4 i nches i n any di r ect i on.   Or gani c cont ent  shal l  be 
l ess t han 3 per cent  i n accor dance wi t h ASTM D2974.   The pr opor t i on of  
gr avel  ( mat er i al  l ar ger  t han t he U. S.  No.  4 St andar d Si eve)  shal l  not  
exceed 40 per cent  by wei ght ,  but  shal l  have l ess 30 per cent  or  l ess 
r et ai ned on t he ¾- i nch si eve.  

           U. S.  St andar d Si eve Si ze               Maxi mum Per cent  Passi ng

                      50                                    90
                      70                                    65
                     100                                    35
                     200                                    20

1. 2. 6   Sel ect  Fi l l

Sel ect  f i l l  consi st s of  sat i sf act or y mat er i al s c l assi f i ed i n accor dance 
with ASTM D2487 as SP or  SW,  and wi t h a Uni f or mi t y Coef f i c i ent  gr eat er  
t han 3 ( ASTM D422).

1. 2. 7   Fi l t er  Soi l

Fi l t er  Soi l ,  composed of  t he mat er i al  s i l i ca sand,  i n- pl ace shal l  meet  t he 
qual i t y r equi r ement s of  ASTM C33/ C33M gr adi ng f or  f i ne aggr egat e.  The 
al l owabl e gr adat i ons ar e speci f i ed i n par agr aph TYPES OF FI LL MATERI ALS.    
Si l i ca mi ner al s ( quar t z)  ar e def i ned i n ASTM C294 ( Sect i on 5. 1) ,  a 
r ef er enced document  i n ASTM C33/ C33M.  The pr ovi ded Fi l t er  Soi l  shal l  
cont ai n no mor e t han 2 per cent  cal car eous and/ or  car bonaceous mat er i al s 
t est ed i n accor dance wi t h ASTM D4373.  Par t i c l e shapes must  be angul ar ,  and 
must  not  be wel l  r ounded,  r ounded or  sub- r ounded.  Fr i abl e par t i c l e cont ent  
must  be no gr eat er  t han 3 per cent  per  ASTM C33/ C33M,  Tabl e 1,  and t est ed 
i n accor dance wi t h ASTM C142/ C142M.   Ther ef or e,  t he pr ovi ded f i ne 
aggr egat e mat er i al  must  be composed of  at  l east  95 per cent  s i l i ca sand,  
wi t h no mor e t han 2 per cent  s i l i ca f i nes ( par t i c l es passi ng t he No.  200 
si eve)  and 3 per cent  f r i abl e par t i c l es,  t o meet  t he pr oj ect  speci f i cat i on 
r equi r ement s.    Labor at or y t est i ng must  be per f or med as out l i ned i n
ASTM C33/ C33M,  Sect i ons 5 t hr ough 8,  and must  i ncl ude,  but  i s not  l i mi t ed 
t o,  par t i c l e s i ze di st r i but i on ( ASTM C136) ,  t est  met hod f or  soundness (
ASTM C88) ,  st andar d t est  met hod f or  r api d det er mi nat i on of  car bonat e 
cont ent  of  soi l s ( ASTM D4373) ,  and per cent  of  f r i abl e par t i c l es (
ASTM C142/ C142M) .    Al l  t est i ng must  be r epr esent at i ve of  t he mat er i al s 
del i ver ed t o t he pr oj ect  s i t e.  Test  r esul t s must  be si gned and seal ed by a 
l i censed Pr of essi onal  Engi neer  or  Geol ogi st ,  l i censed i n t he st at e f r om 
whi ch t he mat er i al  i s  t est ed,  and must  c l ear l y st at e t hat  t he f i ne 
aggr egat e t o be f ur ni shed i s s i l i ca sand ( per  t hi s speci f i cat i on) .

1. 2. 8   Soi l - Bent oni t e Fi l l

Soi l - Bent oni t e Fi l l  shal l  be i n accor dance wi t h Sect i on 35 42 00 
SOI L- BENTONI TE FI LL

1. 2. 9   Unsat i sf act or y Mat er i al s

Unsat i sf act or y mat er i al s shal l  not  be used i n any embankment  or  ot her  
r equi r ed f i l l  and shal l  not  be al l owed t o r emai n beneat h embankment  or  
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st r uct ur es.   Unsat i sf act or y mat er i al s i ncl udes al l  ot her  mat er i al s t hat  
ar e not  def i ned as sat i sf act or y mat er i al s.

1. 2. 10   Sat i sf act or y Mat er i al s

Sat i sf act or y mat er i al s shal l  consi st  of  al l  f i l l  and soi l  needed f or  
const r uct i on whi ch i ncl udes Embankment  Fi l l ,  Sel ect  Fi l l ,  Soi l - Bent oni t e 
Fi l l ,  Fi l t er  Soi l ,  Fi l t er  Gr avel ,  Beddi ng St one and Ri pr ap.

1. 2. 11   Embankment

The t er ms " l evee"  or  " embankment "  as used i n t hese speci f i cat i ons ar e 
def i ned as t he ear t h f i l l  por t i ons of  t he embankment  st r uct ur e or  ot her  
f i l l s ,  i ncl udi ng t he t empor ar y ear t hen pl ugs and ear t hen cof f er dam,  
r el at ed t o t he embankment  st r uct ur e.

1. 2. 12   Backfill 

Backf i l l  as used i n t hi s sect i on i s def i ned as t hat  f i l l  mat er i al  whi ch 
cannot  be pl aced ar ound or  adj acent  t o a st r uct ur e unt i l  t he st r uct ur e i s 
compl et ed or  unt i l  a speci f i ed t i me i nt er val  has el apsed af t er  compl et i on.

1. 2. 13   Excavation 

Excavat i on consi st s of  r emoval  of  mat er i al  t o t he l i nes and gr ades shown 
on t he dr awi ngs,  or  as ot her wi se di r ect ed or  appr oved by t he Cont r act i ng 
Of f i cer  and as descr i bed i n t he par agr aph  EXCAVATI ON i n PART 3 EXECUTI ON.

1. 2. 14   Cl assi f i cat i on of  Soi l s

Mat er i al s used t o const r uct  t he embankment s and f or  backf i l l s  shal l  be 
c l assi f i ed i n accor dance wi t h ASTM D2487 ( Uni f i ed Soi l  Cl assi f i cat i on 
Syst em) .   Cohesi onl ess mat er i al s i ncl ude mat er i al s c l assi f i ed i n ASTM D2487
 as GW,  GP,  SW,  SP- SM,  SP- SC and SP.   Cohesi ve mat er i al s i ncl ude mat er i al s 
c l assi f i ed as GC,  SC,  ML,  CL,  MH,  and CH.   Mat er i al s c l assi f i ed as GM and 
SM wi l l  be i dent i f i ed as cohesi onl ess onl y when t he f i nes ar e nonpl ast i c.

1. 2. 15   Degr ee of  Compact i on

Degr ee of  compact i on f or  al l  f i l l  t ypes except  Fi l t er  Soi l  i s  expr essed as 
a per cent age of  t he maxi mum dr y densi t y obt ai ned by t he t est  pr ocedur e 
pr esent ed i n ASTM D1557,  abbr evi at ed her ei naf t er  as per cent  of  t he maxi mum 
dr y densi t y.   Degr ee of  compact i on f or  Fi l t er  Soi l  i s  expr essed as a 
per cent age of  t he maxi mum dr y densi t y obt ai ned i n accor dance wi t h 
ASTM D4253,  abbr evi at ed her ei naf t er  as r el at i ve compact i on.

1. 2. 16   Har d/ Unyi el di ng Mat er i al s

Har d unyi el di ng mat er i al s compr i se weat her ed r ock,  dense consol i dat ed 
deposi t s,  or  congl omer at e mat er i al s wi t h st ones gr eat er  t han 8 i nches i n 
any di mensi on.   These mat er i al s usual l y r equi r e t he use of  heavy 
excavat i on equi pment ,  r i pper  t eet h or  j ack hammer s f or  r emoval .

1. 3   SYSTEM DESCRI PTI ON

The wor k cover ed by t hi s sect i on consi st s of  f ur ni shi ng al l  equi pment ,  
l abor ,  mat er i al s,  and i nci dent al s,  and per f or mi ng al l  oper at i ons necessar y 
f or  t he c l ear i ng,  gr ubbi ng,  and st r i ppi ng of  t he ar eas speci f i ed her ei n or  
i ndi cat ed on t he dr awi ngs,  and f or  t he r emoval  and di sposal  of  c l ear ed,  
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gr ubbed,  and st r i pped mat er i al s,  r emoval  of  exi st i ng dr ai nage st r uct ur es,  
and r ef i l l i ng of  hol es r esul t i ng f r om gr ubbi ng;  excavat i on of  exi st i ng 
l evees,  and f or  al l  ot her  excavat i ons i nci dent al  t o t he const r uct i on of  
l evees as speci f i ed and shown;  f oundat i on pr epar at i on and t he const r uct i on 
of  l evee embankment s,  i ncl udi ng new l evee,  enl ar gement  of  exi st i ng l evee,  
backf i l l  of  ber ms,  r oad cr ossi ngs,  backf i l l  at  dr ai nage st r uct ur es,  and 
ot her  i nci dent al  ear t hwor k as may be necessar y t o compl et e t he 
const r uct i on as speci f i ed her ei n and as shown on t he dr awi ngs.   Al l  wor k 
under  t hi s sect i on shal l  compl y wi t h t he r equi r ement s of  COE EM 385- 1- 1.

1. 3. 1   Embankment  and Backf i l l  Mat er i al s

Mat er i al s f or  embankment  and backf i l l  const r uct i on shal l  be obt ai ned f r om 
of f s i t e sour ces pr ovi ded by t he Cont r act or ,  or  i f  t he Cont r act or  chooses 
t o use i n s i t u onsi t e mat er i al s obt ai ned f r om excavat i ons,  t he mat er i al  
shal l  be pr ocessed t o meet  t he r equi r ement s descr i bed her ei n.   The 
Gover nment  wi l l  not  be r esponsi bl e f or  assumpt i ons made by t he Cont r act or  
r egar di ng t he sui t abi l i t y  of  mat er i al s obt ai ned nor  t he quant i t y of  
sui t abl e mat er i al s avai l abl e af t er  pr ocessi ng.   No addi t i onal  compensat i on 
over  t he bi d pr i ce f or  i mpor t ed bor r ow mat er i al  f r om of f s i t e sour ces wi l l  
be gi ven f or  pr ocessi ng or  t r anspor t at i on of  onsi t e mat er i al s f r om 
r equi r ed excavat i ons.

1. 3. 2   Stockpiling

Any on- si t e st ockpi l i ng of  embankment  mat er i al s shal l  be i n accor dance 
wi t h par agr aph STOCKPI LES bel ow.   No payment  wi l l  be made f or  such 
st ockpi l i ng nor  f or  t he r el oadi ng and haul i ng of  t hese mat er i al s t o t hei r  
f i nal  posi t i on.

1. 3. 3   Sl i des and Foundat i on Fai l ur es

When sl i di ng occur s i n any par t  of  t he embankment  and backf i l l s  pr escr i bed 
i n t hi s sect i on af t er  t hey have been pl aced,  but  pr i or  t o f i nal  accept ance 
of  al l  wor k under  t he cont r act ,  r epai r  t he s l i de as di r ect ed by t he 
Cont r act i ng Of f i cer .   When t he sl i de i s caused t hr ough t he f aul t  of  t he 
Cont r act or ,  t he r epai r  shal l  be made at  no cost  t o t he Gover nment .   When 
t he sl i de i s not  t he f aul t  of  t he Cont r act or ,  an equi t abl e adj ust ment  i n 
t he cont r act  pr i ce shal l  be made pur suant  t o t he Cont r act  Cl ause CHANGES 
t o cover  t he cost  of  t he r epai r s.

1. 3. 4   Dr ai nage Requi r ement s

The Cont r act or  shal l  not  bl ock or  r est r i ct  t he f l ow i n a nat ur al  dr ai n,  
exi st i ng cul ver t ,  di t ch or  channel  at  any t i me wi t hout  obt ai ni ng pr i or  
wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer .   Thi s appr oval  wi l l  not  
r el i eve t he Cont r act or  f r om r esponsi bi l i t y  f or  any damage caused by t he 
oper at i on.   Di ver si on di t ches,  di kes,  and gr adi ng shal l  be pr ovi ded and 
mai nt ai ned as necessar y dur i ng const r uct i on.   Excavat ed sl opes and 
backf i l l  sur f aces shal l  be pr ot ect ed t o pr event  er osi on and sl oughi ng.   
Excavat i on shal l  be per f or med so t hat  t he s i t e and t he ar ea i mmedi at el y 
sur r oundi ng t he si t e and af f ect i ng oper at i ons at  t he s i t e shal l  be 
cont i nual l y and ef f ect i vel y dr ai ned.

1. 4   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
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t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Dewat er i ng Wor k Pl an; G,  DO

     A Dewat er i ng Wor k Pl an det ai l i ng how sur f ace and gr oundwat er  
wi l l  be cont r ol l ed t hr oughout  const r uct i on shal l  be submi t t ed 
wi t hi n 30 cal endar  days af t er  r ecei v i ng Not i ce t o Pr oceed.   The 
Cont r act or  shal l  demonst r at e a mi ni mum of  t en ( 10)  year s 
exper i ence i n t he const r uct i on of  dewat er i ng syst ems i ncl udi ng,  
but  not  l i mi t ed t o,  sheet  pi l e,  pumpi ng,  wel l  poi nt  i nst al l at i on 
and ext r act i on,  and ear t hen cof f er dams.   For  pr oposed dr i l l i ng 
wor k,  t he Cont r act or  shal l  submi t  a Dr i l l i ng Pr ogr am Pl an as 
r equi r ed i n Sect i on 01 57 50 DRI LLI NG PROGRAM PLAN.   The 
dewat er i ng syst em desi gn engi neer  shal l  be a Fl or i da l i censed 
pr of essi onal  engi neer  wi t h a mi ni mum of  t en ( 10)  year s exper i ence 
i n per f or mi ng si mi l ar  wor k.   Sur f ace and/ or  gr oundwat er  cont r ol  
wi l l  r equi r e as a mi ni mum t he use of  a s i ngl e st age or  mul t i st age 
wel l  poi nt  or  deep wel l  syst em.   The use of  t empor ar y di ver si on 
di t ches,  cont ai nment  ber ms,  s l opi ng t he subgr ade,  and unwat er i ng 
by t he use of  pumpi ng and sumps may al so be r equi r ed t o mai nt ai n a 
dr y excavat i on.   Wel l  i nst al l at i on wi t h t he ai d of  wat er  j et t i ng 
i s not  al l owed wi t hi n 20 f eet  of  pr oposed or  newl y const r uct ed 
st r uct ur al  f eat ur es,  excl udi ng t empor ar y sheet  pi l i ng.   Use of  
t hi s met hod i s l i mi t ed t o a dept h of  10 f eet  bel ow excavat i on 
subgr ade.   Al l  wel l s shal l  be decommi ssi oned i n accor dance wi t h 
Section 33 29 00 DECOMMI SSI ONI NG WELLS.   The i nf or mat i on submi t t ed 
i n t he dewat er i ng pl an shal l  be i n accor dance wi t h Feder al ,  St at e 
and l ocal  l aws and r egul at i ons,  F. A. C.  Rul e Chapt er s 40E- 2 and 
40E- 20,  and t he STOF per mi t  i ndi cat ed i n Sect i on 01 57 20 
ENVI RONMENTAL PROTECTI ON.   

  The f ol l owi ng i nf or mat i on shal l  be i ncl uded i n t he Dewat er i ng 
Wor k Pl an:

a.   Qual i f i cat i ons of  t he desi gn pr of essi onal ( s)  r esponsi bl e f or  
desi gn and oper at i on of  t he dewat er i ng syst em and saf et y 
i nspect i on pr ocedur es.   The dewat er i ng pl ans and cal cul at i ons f or  
t he dewat er i ng syst em shal l  be s i gned and seal ed by a r egi st er ed 
pr of essi onal  engi neer  l i censed i n t he St at e of  Fl or i da.

b.   Si t e pl an of  t he pr oj ect  component  wi t h a descr i pt i on of  t he 
dewat er i ng syst em and equi pment ,  l ayout  i ncl udi ng t he l ocat i on of  
sumps,  wel l s,  wel l  poi nt s,  backup pumps,  t empor ar y cont ai nment  
ber ms,  cof f er dams,  or  di ver si on di t ches as necessar y;  i nst al l at i on 
met hods;  descr i pt i on and l ayout  of  t he onsi t e wat er  det ent i on 
syst em;  l ocat i on of  t he pr oposed di schar ge poi nt ( s) ,  di schar ge 
r at e f l ow met er s,  and t he associ at ed wat er  qual i t y moni t or i ng 
l ocat i ons;  and r e- wat er i ng pr ocedur es.   Al l  ef f l uent  gener at ed 
dur i ng dewat er i ng oper at i ons shal l  be di schar ged i nt o t he Har ney 
Pond Canal  ( C- 41) .

c.   A det ai l ed descr i pt i on of  t he sequence of  const r uct i on and 
dewat er i ng,  i ncl udi ng a descr i pt i on of  cont r ol  el evat i ons dur i ng 
cof f er dam/ st abi l i t y  ber m const r uct i on,  and cont r ol  el evat i ons 
dur i ng const r uct i on.
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d.   The l ocat i on and t ype of  t ur bi di t y cont r ol  devi ces and met hods 
necessar y t o ensur e St at e Wat er  Qual i t y wi l l  be met .

e.   Cal cul at i ons est i mat i ng t he ar ea of  i nf l uence of  dewat er i ng,  
dept h of  dewat er i ng,  pumpage r at es,  dur at i on and vol umes,  and 
st abi l i t y  of  syst em,  consi st ent  wi t h pl anned const r uct i on 
activities.

f .   A pl an f or  const r uct i on of  each t empor ar y cof f er dam syst em.   
The pl an shal l  cont ai n a descr i pt i on of  t he t ype of  cof f er dam,  a 
l i s t  of  mat er i al s t o be used,  and a det ai l ed i nst al l at i on and 
r emoval  sequence.

g.   An oper at i onal  pl an,  whi ch demonst r at es t hat  t he di schar ge t o 
t he r ecei v i ng wat er  body meet s al l  appl i cabl e St at e Wat er  Qual i t y 
st andar ds pr i or  t o di schar ge,  and al so cont ai ns t he pr oposed 
sampl i ng l ocat i ons and dai l y t ur bi di t y measur ement s.

h.   A cont i ngency pl an,  whi ch i ncl udes pr ocedur es f or  ceasi ng 
dewat er i ng oper at i ons and cor r ect i ve act i ons ( t o i ncl ude a 
cont i ngency pl an i n t he event  pr oper  dewat er i ng as per  t he 
Cont r act or ' s own desi gn i s not  achi eved)  unt i l  wat er  qual i t y 
st andar ds ar e met .

i .   A pl an f or  r ewat er i ng t he si t e so t hat  no adver se i mpact s t o 
t he st r uct ur e occur .   At  a mi ni mum,  i ncl ude t he pr oposed r at e of  
gr oundwat er  l evel  r i se.

Ear t hwor k oper at i ons shal l  not  commence unt i l  t he Dewat er i ng Wor k 
Pl an i s appr oved.   The Cont r act or  shal l  al l ow 45 cal endar  days i n 
t he schedul e f or  t he Gover nment ' s r evi ew.   No adj ust ment  f or  t i me 
or  money wi l l  be made i f  r esubmi t t al  of  t he Dewat er i ng Wor k Pl an 
i s r equi r ed due t o def i c i enci es i n t he pl an.

Dewat er i ng Wel l  Scr een Fi l t er  Medi a

  I n addi t i on t o t he dewat er i ng wor k pl an submi t t al s,  t he 
Cont r act or  shal l  al so obt ai n and t est  f our  ( 4)  r epr esent at i ve 
sampl es of  t he f i l t er  sand mat er i al  t o be used i n t he scr eened 
por t i on of  dewat er i ng wel l s and pi ezomet er s.   Thi s l abor at or y 
t est i ng wi l l  consi st  of  car bonat ed cont ent  ( ASTM D4373)  and Si eve 
Anal ysi s ( ASTM D422).

Shor i ng,  Sheet i ng,  and Br aci ng; G,  DO

  Submi t  a det ai l ed shor i ng,  sheet i ng and br aci ng pl an 30 days 
pr i or  t o t he begi nni ng of  i nst al l at i on of  such f eat ur es or  any 
excavat i on so suppor t ed,  whi chever  occur s f i r st .   The pl an f or  
shor i ng,  sheet i ng and br aci ng shal l  be pr epar ed and cer t i f i ed by a 
Fl or i da l i censed pr of essi onal  engi neer .   I ncl ude i n t he pl an 
dr awi ngs and desi gn comput at i ons of  t he pr oposed shor i ng,  
sheet i ng,  and br aci ng,  and document at i on,  showi ng det ai l s of  t he 
coor di nat i on and appr oval  of  shor i ng,  sheet i ng,  and br aci ng by t he 
appl i cabl e par t i es.   Appr oval  of  t he det ai l ed pl an shal l  be 
obt ai ned f r om t he Cont r act i ng Of f i cer  pr i or  t o st ar t i ng t he wor k.   
I f  necessar y,  modi f y t he pl an as r equi r ed t o meet  f i el d 
condi t i ons,  and t he modi f i cat i ons shal l  be appr oved pr i or  t o use.

Excavation ; G,  DO
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  Submi t  a wr i t t en excavat i on pl an 30 days pr i or  t o t he begi nni ng 
of  any excavat i on.   Appr oval  of  t he det ai l ed pl an shal l  be 
obt ai ned f r om t he Cont r act i ng Of f i cer  pr i or  t o st ar t i ng t he wor k.   
I f  necessar y,  modi f y t he pl an as r equi r ed t o meet  f i el d 
condi t i ons,  and t he modi f i cat i ons shal l  be appr oved pr i or  t o use.   
As a mi ni mum,  t he pl an shal l  cont ai n,  t he f ol l owi ng:

a.   Pr oposed met hods f or  pr event i ng i nt er f er ence wi t h,  or  damage 
t o,  exi st i ng under gr ound or  over head ut i l i t y  l i nes,  t r ees 
desi gnat ed t o r emai n and ot her  man- made f aci l i t i es or  nat ur al  
f eat ur es desi gnat ed t o r emai n wi t hi n or  adj acent  t o t he 
const r uct i on r i ght s- of - way.

b.   Pr ovi s i on f or  coor di nat i ng t he wor k wi t h ot her  Cont r act or s 
wor ki ng i n t he const r uct i on r i ght s- of - way or  on f aci l i t i es 
cr ossi ng or  adj acent  t o t hi s wor k.

c.   St ockpi l i ng pl an f or  r eusabl e excavat ed soi l  on s i t e ( meet i ng 
t he cr i t er i a f or  Embankment  Fi l l )  showi ng l ocat i ons,  st ockpi l e 
hei ght s,  s l opes,  l i mi t s,  and dr ai nage ar ound t he st ockpi l e ar eas.

d.   St ockpi l i ng pl an f or  Embankment  Fi l l  bef or e i t  i s  t r anspor t ed 
t o t he pr oj ect  s i t e showi ng l ocat i ons,  st ockpi l e hei ght s,  s l opes,  
l i mi t s,  and dr ai nage ar ound t he st ockpi l e ar eas.

e.   A compl et e l i s t i ng of  equi pment  used f or  excavat i on and t o 
t r anspor t  t he excavat ed mat er i al .

f .   The Cont r act or ' s pr oposed r oad pat t er n,  and pl an f or  
i mpl ement i ng dust  cont r ol  measur es.

Excavat i on Access Pl an; G,  DO

  Submi t  a pl an 30 days pr i or  t o t he begi nni ng of  any excavat i on.  
Appr oval  of  t he det ai l ed pl an shal l  be obt ai ned f r om t he 
Cont r act i ng Of f i cer  pr i or  t o st ar t i ng t he wor k.  I f  necessar y,  
modi f y t he pl an as r equi r ed t o meet  f i el d condi t i ons,  t he 
modi f i cat i ons shal l  be appr oved pr i or  t o use.  As a mi ni mum,  t he 
pl an shal l  cont ai n,  t he f ol l owi ng:

  a.   A det ai l ed descr i pt i on wi t h pl an dr awi ngs descr i bi ng and 
showi ng how equi pment  and mat er i al s wi l l  be t r anspor t ed f r om t he 
t op of  excavat i on t o t he bot t om of  excavat i on.   Ramps,  cr anes or  
ot her  mechani cal  or  non- mechani cal  means of  t r anspor t at i on ( her e 
f or war d cal l ed " engi neer ed syst em" )  shal l  be desi gned by a 
Pr of essi onal  Engi neer  r egi st er ed i n t he St at e of  Fl or i da.   Access 
r oads t o t he bot t om of  t he excavat i on shal l  compl y wi t h t he 
EM 385- 1- 1.   The engi neer ed syst em shal l  be desi gned t o 
accommodat e t he Cont r act or ' s const r uct i on equi pment  and means and 
methods.

  b.   The engi neer ed syst em shal l  demonst r at e saf e passage of  
equi pment  and mat er i al s f r om t he t op of  excavat i on t o t he bot t om 
of  excavat i on.   The engi neer ed syst em shal l  account  f or  and 
i ncl ude cr i t i cal  phases of  const r uct i on and i ncl ude pr ovi s i ons f or  
changes i n s i t e condi t i ons and phases of  const r uct i on.

Pl an of  Oper at i ons; G,  DO
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  Thi r t y ( 30)  days pr i or  t o commencement  of  haul  r oad const r uct i on 
or  pl aci ng embankment  and backf i l l  whi chever  i s ear l i er ,  submi t  
f or  appr oval  a Pl an of  Oper at i ons f or  accompl i shi ng al l  embankment  
and backf i l l  const r uct i on and f or  t he l ocat i on and const r uct i on of  
haul  r oads.   Thi s pl an shal l  i ncl ude,  but  not  be l i mi t ed t o,  t he 
pr oposed sequence of  const r uct i on f or  embankment  and backf i l l  
i t ems,  and met hods and t ypes of  equi pment  t o be ut i l i zed f or  al l  
embankment  and backf i l l  oper at i ons,  i ncl udi ng t r anspor t i ng,  
pl aci ng,  and compact i on.   Thi s pl an shal l  al so i ncl ude t he names 
and addr esses of  t he commer ci al  t est i ng l abs whi ch wi l l  per f or m 
t he soi l  t est i ng and i nspect i on and descr i be how al l  r equi r ed 
soi l s t est i ng wi l l  be per f or med.

Embankment  and Backf i l l  Mat er i al s; G,  DO

  At  l east  30 days pr i or  t o del i ver y of  any Cont r act or - f ur ni shed 
mat er i al  t o t he s i t e of  t he wor k,  submi t  soi l  c l assi f i cat i on t est  
r esul t s,  moi st ur e- densi t y cur ves,  gr adat i on cur ves,  and l abor at or y 
r esul t s of  t he r equi r ed t est s of  t he pr oposed mat er i al .

Sur vey of  Rest or ed Embankment ; G,  DO

  Af t er  pl acement  of  f i l l  t o r equi r ed gr ades and pr i or  t o 
pl acement  of  sod and ot her  sur f ace t r eat ment ,  per f or m a 
t opogr aphi c sur vey of  t he r est or ed embankment .   Submi t  t he 
t opogr aphi c sur vey ( dr awi ngs)  f or  appr oval  by t he Gover nment  pr i or  
t o r emoval  of  t he cof f er dam syst em.

SD- 06 Test  Repor t s

Foundat i on I nspect i on Checkl i st ; G,  RO

  Submi t  a Foundat i on I nspect i on Checkl i st  not i f y i ng t he 
Gover nment  t hat  t he f oundat i on i s r eady f or  i nspect i on.   Appr oval  
of  t hi s checkl i st  by t he Cont r act i ng Of f i cer  wi l l  ser ve as 
not i f i cat i on f r om t he Cont r act or  t hat  t he f oundat i on i s r eady f or  
mappi ng and i nspect i on.   Not i f y t he Cont r act i ng Of f i cer  at  l east  
seven ( 7)  days bef or e f oundat i on pr epar at i on wi l l  be compl et ed and 
r eady f or  i nspect i on by t he Gover nment .   The checkl i st  shal l  
i ncl ude,  but  i s not  l i mi t ed t o t he f ol l owi ng:

a.   Cont r act or  i s r esponsi bl e f or  shapi ng t he excavat i on t o 
pr omot e dr ai nage at  al l  t i mes.  Excavat i on bot t om and si de sl opes 
ar e appr oxi mat el y t o t he l i nes and gr ades i ndi cat ed on t he 
dr awi ngs.  Excavat i on and si de sl opes shal l  be t o t he r equi r ed 
l i nes and gr ade t he day of  t he i nspect i on.

b.   Dewat er i ng syst em i s f ul l y  i nst al l ed and oper at i onal  and al l  
dewat er i ng r equi r ement s out l i ned i n t hese speci f i cat i ons ar e met .   
Sur f aces of  excavat i on bot t om and si de sl opes shal l  be dr y and 
f r ee f r om st andi ng wat er ,  seepage,  s l oughi ng,  boi l s,  upl i f t  or  
heave.   Gr oundwat er  moni t or i ng v i a open pi pe pi ezomet er s shal l  be 
ongoing.

c.   Tempor ar y r amps cover i ng excavat ed si de sl opes ar e r emoved 
such t hat  t he excavat ed si de sl opes can be document ed and mapped.

d.   Equi pment  f or  f oundat i on excavat i on and mappi ng ar e on si t e 
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and pr ovi s i ons f or  equi pment  oper at i ng per sonnel  have been 
coordinated.

e.   Foundat i on pr of i l e of  t he headwal l s and wi ngwal l s ar e c l ear l y 
marked.

Nucl ear  Densi t y; G,  RO

  Use nucl ear  densi t y t est i ng equi pment  i n accor dance wi t h 
ASTM D6938.   I n addi t i on,  t he f ol l owi ng condi t i on shal l  appl y:

a.   Pr i or  t o usi ng t he nucl ear  densi t y t est i ng equi pment  on t he 
si t e,  submi t  t o t he Cont r act i ng Of f i cer  a cer t i f i cat i on t hat  t he 
oper at or  has compl et ed a t r ai ni ng cour se appr oved by t he nucl ear  
densi t y t est i ng equi pment  manuf act ur er ,  t he most  r ecent  dat a sheet  
f r om t he manuf act ur er ' s cal i br at i on,  and a copy of  t he most  r ecent  
st at i st i cal  check of  t he st andar d count  pr eci s i on.

b.   The nucl ear  densi t y t est i ng equi pment  shal l  be capabl e of  
ext endi ng a pr obe a mi ni mum of  12 i nches down i nt o a hol e.

Measur ement  of  Fi l l  Mat er i al ; G,  RO

  Submi t  a copy of  t he r ecor ds of  each compl i ance sur vey t he next  
wor k day f ol l owi ng t he sur vey.

Testing

  Wi t hi n 24 hour s of  concl usi on of  physi cal  t est s,  3 copi es of  
t est  r esul t s,  i ncl udi ng cal i br at i on cur ves and r esul t s of  
cal i br at i on t est s.

SD- 07 Cer t i f i cat es

Testing ; G,  RO

  Qual i f i cat i ons of  t he Cont r act or ' s COE val i dat ed commer ci al  
t est i ng l abor at or y.

1. 5   REGULATORY REQUI REMENTS

The st at e st at ut or y and r egul at or y r equi r ement s ar e i ndi cat ed i n  Sect i on 
01 57 20 ENVI RONMENTAL PROTECTI ON.

1. 6   PERMITS

I n accor dance wi t h Cont r act  Cl ause PERMI TS AND RESPONSI BI LI TI ES,  obt ai n 
al l  necessar y per mi t s r equi r ed f or  di sposal ,  haul i ng,  er osi on cont r ol ,  
bur ni ng,  and pay al l  f ees associ at ed wi t h per mi t t i ng and compl i ance.

1. 7   BLASTING

Bl ast i ng wi l l  not  be per mi t t ed.

1. 8   PROJECT SI TE CONDI TI ONS

1. 8. 1   Pr ot ect i on of  Cul t ur al  and Nat ur al  Resour ces

Al l  wor k and oper at i ons shal l  compl y wi t h t he r equi r ement s of  Sect i on 
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01 57 20 ENVI RONMENTAL PROTECTI ON and wi t h t he r equi r ement s of  t hi s 
section.

1. 8. 2   Pr ot ect i on of  Man- Made Faci l i t i es and Nat ur al  Feat ur es

Tr ees wi t hi n t he c l ear i ng ar ea shal l  be f el l ed i n such a manner  as t o 
avoi d damage t o t r ees l ef t  st andi ng and t r ees out si de t he cl ear i ng ar ea,  
exi st i ng bui l di ngs,  man- made f aci l i t i es and nat ur al  f eat ur es,  wi t h due 
r egar d t o t he saf et y of  empl oyees and ot her s,  and i n compl i ance wi t h COE 
EM 385- 1- 1.   Excavat i on shal l  f ol l ow t he same r equi r ement s speci f i ed above 
f or  f el l i ng t r ees and shal l  be i n compl i ance wi t h COE EM 385- 1- 1.

1. 8. 3   Subsur f ace Dat a

Subsur f ace soi l  bor i ng l ogs ar e i ncl uded i n t hese speci f i cat i ons.   
Subsur f ace i nvest i gat i on r epor t s and sampl es of  mat er i al s obt ai ned f r om 
subsur f ace i nvest i gat i ons may be exami ned at  t he Jacksonvi l l e Di st r i ct  
Of f i ce as i ndi cat ed i n Sect i on 00 31 32 GEOTECHNI CAL DATA REPORT.   These 
dat a r epr esent  subsur f ace i nf or mat i on at  t he bor i ng l ocat i ons;  however ,  
var i at i ons may exi st  i n t he subsur f ace bet ween bor i ng l ocat i ons.   
Gr oundwat er  l evel s i ndi cat ed on t he soi l  bor i ng l ogs wer e l evel s f ound at  
t he t i me of  expl or at i on.   The gr oundwat er  t abl e can var y s i gni f i cant l y 
dependi ng on t i me of  year ,  var i at i on f r om nor mal  pr eci pi t at i on,  and r i ver  
st age,  l ake st age or  t i de l evel .

PART 2   PRODUCTS

2. 1   TYPES OF FI LL MATERI ALS

2. 1. 1   Embankment  Fi l l

The embankment  f i l l  mat er i al  shal l  consi st  of  sat i sf act or y mat er i al s 
c l assi f i ed i n accor dance wi t h subpar agr aph " Embankment  Fi l l "  of  par agr aph 
DEFI NI TI ONS,  and subpar agr aph " Embankment  and Backf i l l  Mat er i al s"  of  
par agr aph SYSTEM DESCRI PTI ON above.

2. 1. 2   Sel ect  Fi l l

Fi l l  shal l  consi st  of  sat i sf act or y mat er i al s c l assi f i ed i n accor dance wi t h 
subpar agr aph " Sel ect  Fi l l "  of  par agr aph DEFI NI NTI ONS,  above.

2. 1. 3   Fi l t er  Soi l

Fi l t er  soi l  mat er i al  shal l  consi st  of  mat er i al  c l assi f i ed i n accor dance 
wi t h subpar agr aph " Fi l t er  Soi l "  of  par agr aph DEFI NI TI ONS above,  and shal l  
meet  one of  t he gr adat i ons l i s t ed bel ow.   I n no case shal l  t he Fi l t er  Soi l  
gr adat i ons l i s t ed bel ow be mi xed.  Not e t hat  gr adat i ons 1 and 2 ar e 
var i at i ons of  ASTM C33/ C33M Fi ne Aggr egat e and gr adat i on 3 meet s t he 
r equi r ement s of   FDOT 902- 2. 1 Si l i ca Sand.

2. 1. 3. 1   Gradation

Fur ni sh f ol l owi ng gr adat i on:

Gr adat i on 1
     Si eve     Per cent  Passi ng

     3/ 8"       100
     #4        95- 100
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     Si eve     Per cent  Passi ng
     #8        80- 100
     #16       50- 85
     #30       25- 60
     #50       10- 30
     #100      2- 10
     #200      0- 2 when measur ed at  t he sour ce and 0- 5 when measur ed as f i l l
                i n t he embankment  af t er  pr oper  compact i on.

Gr adat i on 2
     Si eve     Per cent  Passi ng

     3/ 8"       100
     #4        95- 100
     #8        80- 100
     #16       50- 90
     #30       25- 60
     #50       10- 35
     #100      1- 10
     #200      0- 2 when measur ed at  t he sour ce and 0- 5 when measur ed as f i l l
                i n t he embankment  af t er  pr oper  compact i on.

Gr adat i on 3
     Si eve     Per cent  Passi ng

     3/ 8"       100
     #4        95- 100
     #8        85- 100
     #16       65- 92
     #30       25- 70
     #50        5- 35
     #100       0- 7
     #200       0- 2 when measur ed at  t he sour ce and 0- 5 when measur ed as f i l l
                i n t he embankment  af t er  pr oper  compact i on.

2. 1. 3. 2   Contamination

Fi l t er  Soi l  shal l  be pr ot ect ed f r om cont ami nat i on f r om equi pment  t r af f i c ,  
r unof f  or  any ot her  sour ce t hr oughout  const r uct i on.   Any Fi l t er  Soi l  
cont ami nat ed by ot her  soi l  t ypes or  debr i s shal l  be wast ed and r epl aced at  
no expense t o t he Gover nment .

2. 2   BURI ED WARNI NG AND I DENTI FI CATI ON TAPE

Pr ovi de met al l i c  cor e or  met al l i c- f aced,  aci d-  and al kal i - r esi st ant ,  
pol yet hyl ene pl ast i c war ni ng t ape manuf act ur ed speci f i cal l y f or  war ni ng 
and i dent i f i cat i on of  bur i ed ut i l i t y  l i nes.   Pr ovi de t ape on r ol l s,  3 
i nches mi ni mum wi dt h,  col or  coded as speci f i ed bel ow f or  t he i nt ended 
ut i l i t y  wi t h war ni ng and i dent i f i cat i on i mpr i nt ed i n bol d bl ack l et t er s 
cont i nuousl y over  t he ent i r e t ape l engt h.   War ni ng and i dent i f i cat i on t o 
r ead,  " CAUTI ON,  BURI ED ( i nt ended ser vi ce)  LI NE BELOW"  or  s i mi l ar  wor di ng.   
Pr ovi de per manent  col or  and pr i nt i ng,  unaf f ect ed by moi st ur e or  soi l .

War ni ng Tape Col or  Codes

               Red:      El ect r i c
               Yel l ow:   Gas,  Pr opane,  Danger ous Mat er i al s
               Or ange:   Tel ephone and Ot her  Communi cat i ons
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2. 2. 1   War ni ng Tape f or  Met al l i c  Pi pi ng

Pr ovi de aci d and al kal i - r esi st ant  pol yet hyl ene pl ast i c t ape conf or mi ng t o 
t he wi dt h,  col or ,  and pr i nt i ng r equi r ement s speci f i ed above,  wi t h a 
mi ni mum t hi ckness of  0. 003 i nch and a mi ni mum st r engt h of  1500 psi  
l engt hwi se,  and 1250 psi  cr osswi se,  wi t h a maxi mum 350 per cent  el ongat i on.

2. 2. 2   Det ect abl e War ni ng Tape f or  Non- Met al l i c  Pi pi ng

Pr ovi de pol yet hyl ene pl ast i c t ape conf or mi ng t o t he wi dt h,  col or ,  and 
pr i nt i ng r equi r ement s speci f i ed above,  wi t h a mi ni mum t hi ckness of  0. 004 
i nch,  and a mi ni mum st r engt h of  1500 psi  l engt hwi se and 1250 psi  
cr osswi se.   Manuf act ur e t ape wi t h i nt egr al  wi r es,  f oi l  backi ng,  or  ot her  
means of  enabl i ng det ect i on by a met al  det ect or  when t ape i s bur i ed up t o 
3 f eet  deep.   Encase met al l i c  el ement  of  t he t ape i n a pr ot ect i ve j acket  
or  pr ovi de wi t h ot her  means of  cor r osi on pr ot ect i on.

2. 3   DETECTI ON WI RE FOR NON- METALLI C PI PI NG

I nsul at e a s i ngl e st r and,  sol i d copper  det ect i on wi r e wi t h a mi ni mum of  12 
AWG.

PART 3   EXECUTI ON

3. 1   CONSTRUCTION

3. 1. 1   Li nes and Gr ades

The embankment  and backf i l l  shal l  be const r uct ed t o t he l i nes,  gr ades,  and 
cr oss sect i ons i ndi cat ed on t he dr awi ngs,  unl ess ot her wi se di r ect ed by t he 
Cont r act i ng Of f i cer .   The Gover nment  r eser ves t he r i ght  t o i ncr ease or  
decr ease t he f oundat i on wi dt hs and embankment  s l opes or  t o make such ot her  
changes i n t he embankment  or  backf i l l  sect i ons as may be deemed necessar y 
t o pr oduce a saf e st r uct ur e.   I ncr eases i n hei ght  of  sect i on,  made t o 
compensat e f or  set t l ement  or  consol i dat i on of  t he embankment  mat er i al  
subsequent  t o t he compl et i on of  t he embankment ,  shal l  not  exceed 24 i nches 
or  5 per cent  ( whi chever  i s l ess)  of  t he hei ght  above t he f oundat i on at  t he 
cent er l i ne of  t he pr oj ect  f eat ur e i ndi cat ed on t he dr awi ngs.

3. 1. 2   Conduct  of  t he Wor k

Mai nt ai n and pr ot ect  t he embankment  and backf i l l  i n a sat i sf act or y 
condi t i on at  al l  t i mes unt i l  f i nal  compl et i on and accept ance of  al l  wor k 
under  t he Cont r act .   I f ,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  t he 
haul i ng equi pment  causes hor i zont al  shear  pl anes or  s l i cken si des,  
r ut t i ng,  quaki ng,  heavi ng,  cr acki ng,  or  excessi ve def or mat i on of  t he 
embankment  or  backf i l l ,  l i mi t  t he t ype,  l oad,  or  t r avel  speed of  t he 
haul i ng equi pment  on t he embankment  or  backf i l l  and r epai r  any damaged 
ar eas at  no addi t i onal  cost  t o t he Gover nment .   The Cont r act or  may be 
r equi r ed t o r emove,  at  no addi t i onal  payment ,  any embankment  mat er i al  
pl aced out si de of  pr escr i bed sl ope l i nes.   Any appr oved embankment  or  
backf i l l  mat er i al  whi ch i s l ost  i n t r ansi t  or  r ender ed unsui t abl e af t er  
bei ng pl aced i n t he embankment  or  backf i l l  and bef or e f i nal  accept ance of  
t he wor k shal l  be r epl aced i n a sat i sf act or y manner  and no addi t i onal  
payment  wi l l  be made t her ef or .   Excavat e and r emove f r om t he embankment  or  
backf i l l  any mat er i al  whi ch i s unsat i sf act or y,  di spose of  such mat er i al ,  
and r ef i l l  t he excavat ed ar ea as di r ect ed,  al l  at  no cost  t o t he 
Government.
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3. 2   CLEARI NG AND GRUBBI NG

Al l  c l ear i ng,  i ncl udi ng any gr ubbi ng wor k,  shal l  be compl et ed pr i or  t o 
embankment  const r uct i on.   I f  r egr owt h of  veget at i on or  t r ees occur s af t er  
c l ear i ng and gr ubbi ng and bef or e pl acement  of  embankment ,  t he Cont r act or  
shal l  c l ear  agai n pr i or  t o embankment  const r uct i on.   Cl ear i ng and gr ubbi ng 
shal l  be accompl i shed i n al l  ar eas r equi r i ng ear t hwor k and any ot her s 
necessar y t o compl et e const r uct i on.   Tr ees and veget at i on desi gnat ed t o be 
l ef t  st andi ng or  t o r emai n shal l  be pr ot ect ed f r om damage f r om 
const r uct i on oper at i ons.  Cl ear ed var i et i es of  oak,  cypr ess,  or  pi ne shal l  
be st ockpi l ed onsi t e i n t hei r  whol e ( i . e.  not  cut  i nt o pi eces)  i n a 
desi gnat ed ar ea.  Cl ear  al l  r i pr ap r ock gr eat er  t han 3 i nches and st ockpi l e 
f or  r euse.   Cl ear  al l  r emai ni ng debr i s i ncl udi ng gabi ons,  r emove f r om t he 
si t e,  and di spose i n accor dance wi t h par agr aph DI SPOSI TI ON OF CLEARED,  
GRUBBED,  AND STRI PPED MATERI AL bel ow.

3. 3   STRIPPING

Af t er  i nspect i on and accept ance of  c l ear ed and gr ubbed ar eas,  st r i ppi ng 
shal l  pr oceed.   Al l  st r i ppi ng wor k shal l  be compl et ed not  mor e t han 250 
feet i n advance of  embankment  const r uct i on.   The ent i r e ar ea wi t hi n t he 
l i mi t s of  exi st i ng gr ound t o r ecei ve embankment  f i l l  shown on t he dr awi ng 
shal l  be st r i pped t o r emove weeds,  gr ass,  and ot her  veget at i ve mat er i al s 
t o t he gr ound sur f ace and t opsoi l  t o a dept h of  at  l east  6 i nches.   
Topsoi l  shal l  be compl et el y st r i pped wher e gr eat er  dept hs ar e encount er ed.

3. 4   DI SPOSI TI ON OF CLEARED,  GRUBBED,  AND STRI PPED MATERI AL

Except  as ot her wi se speci f i ed or  i ndi cat ed on t he dr awi ngs,  al l  mat er i al s 
r esul t i ng f r om cl ear i ng and gr ubbi ng oper at i ons shal l ,  at  t he Cont r act or ' s 
opt i on,  be di sposed of  ei t her  by wi ndr owi ng or  st ockpi l i ng wi t hi n 
const r uct i on l i mi t s,  chi ppi ng,  r emoval  f r om t he si t e,  or  a combi nat i on 
t her eof .   I n no case shal l  any mat er i al  r esul t i ng f r om cl ear i ng and 
gr ubbi ng oper at i ons be bur i ed or  per manent l y pl aced wi t hi n any embankment  
or  l evee f oundat i on or  any st r uct ur al  f oundat i on.   Make a r easonabl e 
ef f or t  t o channel  mer chant abl e mat er i al  i nt o t he commer ci al  mar ket  and t o 
make benef i c i al  use of  t he mat er i al s r esul t i ng f r om cl ear i ng and 
gr ubbi ng.   The t opsoi l  mat er i al  r esul t i ng f r om t he st r i ppi ng oper at i ons 
shal l  be t empor ar i l y  st ockpi l ed wi t hi n t he r i ght s- of - way.   Keep t opsoi l  
separ at e f r om ot her  excavat ed mat er i al s,  br ush,  l i t t er ,  obj ect i onabl e 
weeds,  r oot s,  st ones l ar ger  t han 2 i nches i n di amet er  and ot her  mat er i al s 
t hat  woul d i nt er f er e wi t h pl ant i ng and mai nt enance oper at i ons.

3. 4. 1   Windrows

Cl ear ed,  gr ubbed and st r i pped mat er i al  shal l  be pl aced i n a neat  wi ndr ow 
or  i n pi l es wi t h t r ee l i mbs t r i mmed suf f i c i ent l y t o make t he wi ndr ow as 
smal l  as pr act i cabl e.   No cl ear ed,  gr ubbed or  st r i pped mat er i al  shal l  
ext end beyond t he const r uct i on l i mi t s.

3. 4. 2   Removal  f r om Si t e

The Cont r act or  may el ect  t o r emove al l  or  par t  of  t he c l ear ed and gr ubbed 
mat er i al s f r om t he si t e i n accor dance wi t h Sect i on 01 57 20 ENVI RONMENTAL 
PROTECTI ON.   The Cont r act or  may opt  ei t her  t o r et ai n any such mat er i al s of  
val ue or  di spose of  t hem by sal e or  ot her wi se.   The Cont r act or  shal l  not  
sel l  such mat er i al  on s i t e.   The Gover nment  i s not  r esponsi bl e f or  t he 
pr ot ect i on and saf ekeepi ng of  any mat er i al s r et ai ned by t he Cont r act or .   
Such mat er i al s shal l  be r emoved f r om t he si t e bef or e t he dat e of  
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compl et i on of  t he wor k.

3. 5   DEWATERI NG AND DI VERSI ON

The Cont r act or  i s r esponsi bl e f or  t he desi gn,  const r uct i on,  i nst al l at i on 
and oper at i on of  t he dewat er i ng syst em.   The cont r act or  shal l  r ef er  t o 
speci f i cat i on Sect i on 00 33 50 f or  hi st or i c l ake st age el evat i ons f or  use 
i n dewat er i ng syst em desi gn and pl anni ng.   I t  i s  t he Cont r act or ' s 
r esponsi bi l i t y  t o compl et e al l  gr oundwat er  sampl i ng and anal ysi s t hat  wi l l  
pr ovi ded adequat e dat a f or  dewat er i ng syst em desi gn,  i ncl udi ng per i odi c 
schedul ed mai nt enance and cl eani ng pr ogr ams.  The Cont r act or  shal l  dewat er  
t he cof f er ed ar ea t o a mi ni mum of  24 i nches bel ow t he bot t om of  
excavat i on,  at  l east  one f oot  bel ow l ocal i zed excavat i ons,  and a mi ni mum 
of  36 i nches bel ow si de sl opes.   At  al l  l ocat i ons wi t hi n t he cof f er ed 
ar ea,  sur f ace or  gr oundwat er  f l owi ng t owar d or  i nt o t he excavat i on shal l  
be cont r ol l ed t o pr event  seepage,  s l oughi ng,  boi l s,  upl i f t  or  heave,  
sedi ment  t r anspor t ,  gr ound pumpi ng,  st andi ng wat er  or  ar eas weakened by 
seepage f or ces,  and t o pr event  i nt er f er ence wi t h t he or der l y pr ogr ess of  
const r uct i on.   The pr esence of  any of  t hese condi t i ons i s not  accept abl e.   
The dewat er i ng syst em shal l  be desi gned and const r uct ed t o pr event  such 
condi t i ons.   Shoul d t hese si t uat i ons occur ,  t he Gover nment  shal l  be 
not i f i ed i mmedi at el y and t he Cont r act or  shal l  t ake i mmedi at e measur es t o 
cor r ect  t he i ssues so as t o not  j eopar di ze dam saf et y.   The ar ea shal l  
r emai n dewat er ed unt i l  at  l east  2 f eet  of  compact ed f i l l  i s  pl aced above 
nat i ve gr oundwat er  l evel .   Sur f ace and gr oundwat er  cont r ol  shal l  be 
accompl i shed i n coor di nat i on wi t h t he r equi r ed excavat i on and embankment  
const r uct i on.   Gr oundwat er  and sur f ace wat er  cont r ol  may necessi t at e t he 
use of  deep wel l s,  wel l  poi nt s,  t empor ar y di ver si on di t ches,  cof f er dams,  
sumps,  and any ot her  pr act i cal  means t hat  woul d meet  t he r equi r ement s.   
Al l  wel l s,  wel l  poi nt s,  sumps,  di t ches and al l  wat er  col l ect i on f eat ur es 
shal l  i ncl ude pr oper l y desi gned f i l t er  mat er i al s t hat  wi l l  pr event  t he 
movement  of  soi l  par t i c l es i nt o t he dewat er i ng syst em component s.   Gi ven 
t hat  Her ber t  Hoover  Di ke i s a dam,  penet r at i ons of  dewat er i ng f eat ur es 
i nt o t he excavat i on shal l  be kept  t o a mi ni mum;  s i mi l ar l y,  t he Cont r act or  
shal l  not  i nst al l  pi l i ng wi t hi n t he f oot pr i nt  of  Her ber t  Hoover  Di ke,  
except  as shown on dr awi ngs.   Met hods f or  car e and cont r ol  of  sur f ace and 
gr oundwat er  l evel s shal l  be subj ect  t o Cont r act i ng Of f i cer  appr oval .   I t  
shal l  be under st ood t hat  t he st eel  sheet  pi l e cof f er dam wi l l  not  be wat er  
t i ght ,  unl ess t he Cont r act or  t akes measur es t o t hat  ef f ect .   Ther ef or e,  
t he Cont r act or ' s Dewat er i ng Wor k Pl an shal l  accommodat e or  consi der  al l  
possi bl e sour ces of  seepage,  i ncl udi ng wat er  seepi ng t hr ough any and al l  
j oi nt s of  t he sheet  pi l e cof f er dam,  whet her  above or  bel ow t he l evel  of  
t he excavat i on.   Any and al l  bor i ngs,  wel l s,  wel l  poi nt s,  moni t or i ng wel l s 
or  pi ezomet er s,  or  s i mi l ar  penet r at i ons i nt o t he embankment  or  i t s 
f oundat i on shal l  f i r st  be aut hor i zed by t he Cont r act i ng Of f i cer  ( r ef er  t o 
Section 01 57 50 DRI LLI NG PROGRAM PLAN,  and shal l  be i n accor dance wi t h 
ER 1110- 1- 1807.   Wel l  i nst al l at i on wi t h t he ai d of  a wat er  j et t i ng i s not  
al l owed wi t hi n 20 f eet  of  pr oposed or  newl y const r uct ed st r uct ur al  
f eat ur es,  excl udi ng t empor ar y sheet  pi l i ng.   Use of  t hi s met hod i s l i mi t ed 
t o a dept h of  10 f eet  bel ow excavat i on subgr ade.   Wel l s i nst al l ed i nt o t he 
dam f oundat i on wi t h t he ai d of  wat er  j et t i ng cannot  be abandoned i n pl ace 
and must  be ext r act ed t o al l ow f or  gr out  per meat i on i nt o t he adj acent  
soi l s dur i ng wel l  abandonment .

3. 5. 1   Dewat er i ng f or  Headwal l  and Endwal l  Excavat i ons

Dewat er i ng ef f or t s f or  excavat i ons shown f r om EL.  0. 0 t o EL.  - 8. 0 shal l  be 
t hat  r equi r ed t o saf et y f aci l i t at e wor k i n t he dr y.   Cont r act or  shal l  
det er mi ne dept h of  dr awdown t hat  wi l l  pr event  seepage,  s l oughi ng,  boi l s,  
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upl i f t  or  heave,  sedi ment  t r anspor t ,  or  ar eas weakened by seepage f or ces,  
and t o pr event  i nt er f er ence wi t h t he or der l y pr ogr ess of  const r uct i on.

3. 5. 2   Di ver si on Di t ches

Ri m di t ches,  di ver si on di t ches,  t r enches or  swal es;  known as di ver si on 
di t ches i n t hi s sect i on,  can be used t o col l ect  and di ver t  r ai nwat er  
r unof f  f r om t he excavat i on bot t om and si de sl opes onl y and shal l  not  be 
used f or  gr oundwat er  l ower i ng.   Gr oundwat er  seepage i nt o t hese di ver si on 
di t ches i s not  per mi t t ed.   The i nver t  of  al l  di ver si on di t ches shal l  not  
exceed 24 i nches i n dept h,  as measur ed f r om t he pr evai l i ng excavat i on 
gr ade.   Pr i or  t o backf i l l i ng and compact i ng t he di ver si on di t ches,  pr epar e 
excavat i on s l opes t o 3H:  1V,  maxi mum.   Di ver si on di t ches ar e l ocal i zed 
excavat i ons t hat  r equi r e gr ound wat er  t o be mai nt ai ned a mi ni mum of  one 
f oot  bel ow t he di t ch i nver t  i n or der  t o f aci l i t at e pl acement  and 
compact i on of  Embankment  Fi l l  i n t he dr y.   Di ver si on di t ches shal l  not  be 
cont i nuous t r ansver se t o t he embankment  cent er l i ne ( upst r eam t o 
downst r eam)  so as t o mi ni mi ze pot ent i al  cr eat i on of  a pr ef er ent i al  seepage 
path.

3. 5. 3   Gr oundwat er  Level  Moni t or i ng i n Cof f er ed Ar ea

Gr oundwat er  l evel s shal l  be moni t or ed vi a t he use of  open pi pe 
pi ezomet er s.   A mi ni mum of  5 pi ezomet er s shal l  be i nst al l ed at  such 
l ocat i ons as t o per mi t  t he measur ement  near  t he ends of  t he excavat i on 
( e. g.  headwal l s ar eas,  t he cent er  of  excavat i on and si de sl ope( s) ) .   
Addi t i onal  pi ezomet er s may be r equi r ed at  t he di scr et i on of  t he 
Cont r act i ng Of f i cer  t o demonst r at e pr oper  dewat er i ng acr oss t he si t e.

3. 5. 4   I nspect i on of  Cof f er dam and Cof f er ed Ar ea

The Cont r act or  shal l  i nspect  t he excavat i on bot t om and si de sl opes and 
dewat er i ng syst em each mor ni ng and i mmedi at el y f ol l owi ng any r ai n event .   
Thi s i nspect i on shal l  be made by a qual i f i ed i ndi v i dual  exper i enced i n 
dewat er i ng,  soi l  c l assi f i cat i on and sl ope st abi l i t y .   The Cont r act or ' s 
i nspect or  shal l  have t he aut hor i t y t o st op wor k and di r ect  r emedi al  act i on.

3. 5. 5   Dewat er i ng Equi pment  and Equi pment  Capaci t y

Al l  dewat er i ng equi pment  shal l  be i n pr i me condi t i on and shal l  at  al l  
t i mes be mai nt ai ned and oper at ed at  t he ef f i c i ency and capaci t y necessar y 
f or  mai nt ai ni ng t he cof f er ed ar ea f r ee f r om st andi ng wat er  or  wet  
condi t i ons.   The Cont r act or  shal l  pr ovi de dewat er i ng f aci l i t i es wi t h 
st and- by pumps f or  25 per cent  st and- by capaci t y.   Cont r act or  shal l  al so 
pr ovi de 100 per cent  backup power  so t hat  pumpi ng oper at i on may cont i nue i n 
t he event  of  l oss of  t he pr i mar y power  syst em.   The backup pumpi ng and 
backup power  syst ems shal l  be t est ed and pr oven f ul l y oper at i onal  pr i or  t o 
st ar t i ng excavat i on.   Once excavat i on and dewat er i ng oper at i ons begi n,  t he 
syst em wi l l  oper at e cont i nuousl y,  wi t hout  i nt er r upt i on;  unt i l  backf i l l  i s  
compl et e t o a poi nt  t hat  dewat er i ng i s no l onger  needed.   No power  sour ce 
wi l l  be pr ovi ded by t he Gover nment  f or  dewat er i ng.   Pr ovi de backup pumpi ng 
and backup power  syst ems conf i gur ed t o aut omat i cal l y st ar t  upon f ai l i ng of  
t he pr i mar y syst em.   Dewat er i ng pumps shal l  not  be used f or  bypass pumpi ng 
unt i l  dewat er i ng oper at i ons cease.

3. 5. 6   Removal  of  Dewat er i ng Syst em and Cof f er dams

Al l  wel l s shal l  be decommi ssi oned i n accor dance wi t h Sect i on 33 29 00 
DECOMMI SSI ONI NG WELLS.   The Cont r act or  shal l  r emove t he dewat er i ng syst em 

SECTI ON 35 41 00  Page 19
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

i n such a manner  as t o al l ow gr oundwat er  t o s l owl y r et ur n t o nat ur al  
el evat i ons.   The Cont r act or  shal l  s l owl y f l ood t he dewat er ed ar ea t o 
est abl i sh wat er  sur f ace el evat i ons upst r eam of  t he st r uct ur e and equal  t o 
t ai l wat er  downst r eam of  t he st r uct ur e pr i or  t o r emoval  of  t empor ar y 
cof f er dam.   Rewat er i ng shal l  be addr essed as par t  of  t he Dewat er i ng Wor k 
Plan .

3. 6   EXCAVATION

Excavat i on shal l  consi st  of  r emoval  of  mat er i al  i n pr epar i ng t he 
f oundat i ons t o t he l i nes and gr ades shown on t he dr awi ngs,  r emoval  of  
mat er i al  f r om di t ches and channel s t o t he l i nes and gr ades shown on t he 
dr awi ngs,  r emoval  of  obj ect i onabl e mat er i al s and obt ai ni ng r equi r ed f i l l  
mat er i al s f r om t he bor r ow ar eas.   Over  excavat i on out si de t he l i mi t s of  
embankment  f oundat i ons or  st r uct ur es shal l  be backf i l l ed t o gr ade wi t h 
s i mi l ar  over  excavat ed mat er i al  t hat  ar e f r ee of  or gani cs or  sat i sf act or y 
mat er i al  and compact ed t o a densi t y of  at  l east  t hat  of  t he sur r oundi ng 
material.

The headwal l  and endwal l  excavat i ons f r om EL.  0. 0 t o EL.  - 8. 0 shown on t he 
pl ans ar e i nt ended t o r emove sof t  c l ay soi l s and r epl ace wi t h compact ed 
backf i l l .   Si nce t hi s c l ay l ayer  coul d possi bl y var y s l i ght l y i n dept h and 
t hi ckness f r om what  was encount er ed by t he soi l  bor i ngs.   Cont r act or  
shoul d coor di nat e wi t h t he cont r act i ng of f i cer  r epr esent at i ve t o obser ve 
t he excavat i on.   The cl ay mat er i al  shal l  be compl et el y r emoved f r om t he 
excavat i on bef or e backf i l l i ng.   I t  i s  t he cont r act or ' s r esponsi bi l i t y  t o 
ensur e t hat  t he f ul l  ver t i cal  and hor i zont al  ext ent  of  t he c l ay i s r emoved 
f r om beneat h t he headwal l  and endwal l  f oot pr i nt s.

3. 6. 1   Over  Excavat i on

3. 6. 1. 1   Wi t hi n Li mi t s of  Embankment  Foundat i ons or  St r uct ur es

Over  excavat i on wi t hi n t he l i mi t s of  t he f oundat i ons of  embankment s or  
st r uct ur es shal l  be backf i l l ed t o gr ade i n accor dance wi t h par agr aph 
PREPARATI ON OF FOUNDATI ON,  PARTI AL FI LL SURFACES AND ABUTMENTS.

3. 6. 2   Structures

Excavat i ons f or  st r uct ur es shal l  conf or m t o t he di mensi ons and el evat i ons 
i ndi cat ed f or  each st r uct ur e,  except  as speci f i ed her ei n,  and shal l  
i ncl ude t r enchi ng f or  ut i l i t y  and f oundat i on dr ai nage syst ems,  and al l  
i nci dent al  wor k.   Excavat i on shal l  ext end a suf f i c i ent  di st ance f r om wal l s 
and f oot i ngs t o al l ow f or  pl aci ng and r emoval  of  f or ms.   Sat i sf act or y 
mat er i al  r emoved bel ow t he dept hs i ndi cat ed wi t hout  speci f i c  di r ect i on of  
t he Cont r act i ng Of f i cer  shal l  be r epl aced at  no addi t i onal  cost  t o t he 
Gover nment  and f i l l ed i n accor dance wi t h t he subpar agr aph " Over  
Excavat i on"  above.   Dur i ng t he Foundat i on I nspect i on and Geol ogi c Mappi ng,  
i f  t he Cont r act i ng Of f i cer  det er mi nes t hat  unsat i sf act or y mat er i al s have 
been encount er ed,  t he mat er i al  shal l  be excavat ed t o a mi ni mum dept h of  24 
i nches and a mi ni mum of  5 f eet  f r om t he f oundat i on f oot pr i nt  and r epl aced 
wi t h an i ni t i al  6- i nch t hi ck br i dgi ng l i f t  ( above t he wat er  t abl e)  of  
Sel ect  Fi l l  and t he r emai ni ng l i f t s  compact ed i n accor dance wi t h al l  
appl i cabl e par agr aphs f or  Embankment  Fi l l  unt i l  el evat i on mat ches wi t h t he 
sur r oundi ng gr ades.   Excavat i ons shown bel ow t he headwal l  and endwal l  
st r uct ur es f r om EL 0. 0 t o EL.  - 8. 0 shal l  be i mmedi at el y backf i l l ed wi t h an 
i ni t i al  24- i nch br i dgi ng l i f t  ( above t he wat er  t abl e)  of  Sel ect  Fi l l  and 
t he r emai ni ng l i f t s  wi t h Embankment  Fi l l  pl aced i n accor dance wi t h t he 
appl i cabl e par agr aphs f or  Embankment  Fi l l .   The excavat i on bot t oms at  EL.  
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- 8. 0 and t he br i dgi ng l i f t  of  Sel ect  Fi l l  shal l  be compact ed by a mi ni mum 
of  f our  passes of  a v i br at or y r ol l er  act i ng i n st at i c mode;  no pr oof  
r ol l i ng or  densi t y t est i ng i s r equi r ed f or  t he excavat i on bot t om at  EL.  
- 8. 0 or  t he br i dgi ng l i f t .

3. 6. 3   Sl opes and Sur char ges

Tempor ar y excavat i on s l opes f or  any channel ,  st r uct ur e excavat i on,  or  
ot her  r equi r ed excavat i on shal l  not  be st eeper  t han t he speci f i ed f i ni shed 
sl ope or  t he speci f i ed const r uct i on s l ope,  as appl i cabl e,  and subj ect  t o 
t he appr oval  of  t he Cont r act i ng Of f i cer .   Wher e undef i ned,  s l opes shal l  be 
no st eeper  t han 1V on 3H,  and hei ght  shal l  be no gr eat er  t han 5 f eet .   
Thi s may be accompl i shed by benchi ng t he t empor ar y s l ope so t hat  t he 
aver age sl ope i s not  st eeper  t han t he speci f i ed s l ope.   I n addi t i on,  no 
t empor ar y,  per manent ,  or  const r uct i on s l ope shal l  be sur char ged wi t h 
excavat ed or  st ockpi l ed mat er i al  or  wi t h heavy const r uct i on equi pment  
whi ch woul d have t he same ef f ect  as t he sur char ge mat er i al .   The t oe of  
st ockpi l ed mat er i al  shal l  be mai nt ai ned a mi ni mum di st ance back f r om t he 
t op of  t he f i ni shed excavat i on equal  t o t he dept h of  t he excavat i on.   
Det er mi ne t he maxi mum hei ght  of  such st ockpi l e wi t hout  causi ng i nst abi l i t y  
of  t he excavat i on s l ope.   Any sl i de or  ot her  adver se condi t i ons caused by 
f ai l ur e of  t he Cont r act or  t o mai nt ai n t hese condi t i ons shal l  be consi der ed 
t he r esponsi bi l i t y  of  t he Cont r act or  and r emedi al  measur es shal l  be at  t he 
Cont r act or ' s expense.

3. 6. 4   Exi st i ng Embankment s and Spoi l  Banks

Exi st i ng embankment  shal l  be r emoved as shown on t he dr awi ngs.   Exi st i ng 
embankment  l ocat ed wi t hi n t he r i ght s- of - way l andwar d of  t he embankment  and 
ber ms t o be const r uct ed,  may be ut i l i zed as bor r ow mat er i al  i f  
sat i sf act or y,  but  onl y af t er  equal  pr ot ect i on has been pr ovi ded by 
const r uct i on of  t he cof f er dams.   When excavat ed f or  bor r ow mat er i al ,  t he 
exi st i ng embankment  shal l  be r emoved t o t he adj acent  gr ound sur f ace i n a 
uni f or m manner ,  and shaped t o mai nt ai n dr ai nage.

3. 6. 5   Ri pr ap and Beddi ng

Excavat i ons f or  r i pr ap and beddi ng shal l  be per f or med at  t he l ocat i ons and 
t o t he l i nes and gr ades shown.   Ri pr ap and beddi ng shal l  be pl aced as 
speci f i ed i n Sect i on 35 31 19 STONE PROTECTI ON FOR STRUCTURES.

3. 7   TOLERANCES

Fi ni sh t he sur f ace of  excavat i ons,  embankment s,  and backf i l l s  t o a smoot h 
and compact  sur f ace i n accor dance wi t h t he l i nes,  gr ades,  and cr oss 
sect i ons or  el evat i ons shown.   Pr ovi de t he degr ee of  f i ni sh f or  gr aded 
embankment  ar eas wi t h pl us 4 i nches and mi nus 0 i nches of  t he gr ades and 
el evat i ons i ndi cat ed,  pr i or  t o t he pl acement  of  sur f ace t r eat ment s ( sod,  
l i mer ock base,  asphal t ,  et c. ) .   The degr ee of  f i ni sh f or  under wat er  
excavat i on shal l  be pl us 0 f eet  and mi nus 1 f oot  of  t he gr ades and 
el evat i ons i ndi cat ed on t he dr awi ngs.   The degr ee of  f i ni sh f or  t empor ar y 
excavat i on sur f aces shal l  be pl us 0 i nches and mi nus 6 i nches.   The degr ee 
of  f i ni sh f or  Fi l t er  Soi l   shal l  be pl us 3 i nches and mi nus 0 i nches.   
Fi ni sh Embankment  Fi l l  i n a manner  t hat  wi l l  r esul t  i n ef f ect i ve 
dr ai nage.   Fi ni sh t he sur f ace of  ar eas t o be t ur f ed f r om set t l ement  or  
washi ng t o a smoot hness sui t abl e f or  t he appl i cat i on of  t ur f i ng 
mat er i al s.   Cont r act or  shal l  r epai r  gr aded,  t opsoi l ed,  or  backf i l l ed ar eas 
pr i or  t o accept ance of  t he wor k,  and r e- est abl i shed gr ades t o t he r equi r ed 
el evat i ons and sl opes at  no addi t i onal  cost  t o t he Gover nment .
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3. 8   SLIDES

I n case sl i di ng occur s i n any par t  of  t he excavat i ons pr escr i bed i n t hi s 
sect i on af t er  t hey have been excavat ed,  but  pr i or  t o f i nal  accept ance of  
al l  wor k under  t he cont r act ,  r epai r  t he s l i de as di r ect ed by t he 
Cont r act i ng Of f i cer .   I n case t he sl i de i s caused t hr ough t he f aul t  of  t he 
Cont r act or ,  i t  shal l  be r epai r ed at  no cost  t o t he Gover nment .   I n case 
t he sl i de i s due t o no f aul t  of  t he Cont r act or ,  an equi t abl e adj ust ment  i n 
t he cont r act  pr i ce wi l l  be made f or  t he r epai r s i n accor dance wi t h t he 
Cont r act  Cl ause CHANGES.

3. 9   STOCKPILES

Pr ovi s i ons of  par agr aph SLOPES AND SURCHARGES ar e appl i cabl e t o al l  
st ockpi l ed mat er i al s.   Upon compl et i on of  const r uct i on oper at i ons,  al l  
r emai ni ng st ockpi l ed mat er i al  shal l  be r emoved and di sposed of  by t he 
di sposal  met hods speci f i ed i n par agr aph DI SPOSI TI ON OF EXCAVATED MATERI ALS.

3. 10   SURFACE DRAI NAGE OF COMPLETED AREAS

The ar eas shown on t he dr awi ngs desi gnat ed as " GRADE FOR SURFACE 
DRAI NAGE" ,  t he bor r ow ar eas,  and t he f i ni shed embankment  ar eas shal l  be 
gr aded t o t he l i nes and gr ades shown on t he dr awi ngs.   The sur f ace shal l  
be f r ee f r om shar p r i dges,  gul l i es,  pot hol es,  s i nkhol es,  and any ot her  
sur f ace i r r egul ar i t i es.   A t ol er ance of  4 i nches above t he pr escr i bed 
gr ade wi l l  be al l owed pr ovi ded t hat  t he sur f ace dr ai ns i n t he di r ect i on as 
i ndi cat ed on t he dr awi ngs.

3. 11   MAI NTENANCE OF WORK

3. 11. 1   Debr i s Removal

Mai nt ai n al l  di t ch and channel  excavat i ons f r ee f r om l eaves,  br ush,  
st i cks,  t r ash,  and ot her  debr i s unt i l  f i nal  accept ance of  al l  wor k under  
t he cont r act  at  no addi t i onal  cost  t o t he Gover nment .

3. 11. 2   Sedi ment  Removal

Pr i or  t o f i nal  accept ance of  al l  wor k under  t hi s cont r act ,  t he r emoval  of  
sedi ment s f r om di t ch or  channel  excavat i ons shal l  be r equi r ed t o r est or e 
desi gn gr ade and sect i on at  no addi t i onal  cost  t o t he Gover nment .

3. 12   DI SPOSI TI ON OF EXCAVATED MATERI ALS

3. 12. 1   Sat i sf act or y Mat er i al s

Sat i sf act or y mat er i al s i n excess of  t he quant i t y necessar y t o const r uct  
backf i l l s  and embankment s,  shal l  r emai n t he pr oper t y of  t he Gover nment .

3. 12. 2   Unsat i sf act or y Mat er i al s

Unsat i sf act or y mat er i al s shal l  be as def i ned i n par agr aph DEFI NI TI ONS,  
subpar agr aph UNSATI SFACTORY MATERI ALS.   Unsat i sf act or y mat er i al s f r om t he 
excavat i ons pr escr i bed i n t hi s sect i on shal l  be per manent l y di sposed of  by 
r emoval  f r om t he si t e t o a Cont r act or - f ur ni shed di sposal  ar ea i n 
accor dance wi t h f eder al ,  st at e and l ocal  l aws and r egul at i ons ( see Sect i on 
01 57 20 ENVI RONMENTAL PROTECTI ON) .   No addi t i onal  payment  wi l l  be made 
f or  Cont r act or - f ur ni shed di sposal  ar eas.   See Sect i on 01 57 20 
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ENVI RONMENTAL PROTECTI ON.

3. 13   PREPARATI ON OF FOUNDATI ON,  PARTI AL FI LL SURFACES AND ABUTMENTS

3. 13. 1   Earth

Af t er  c l ear i ng,  gr ubbi ng,  st r i ppi ng and excavat i on of  t he embankment  
f oundat i on t o t he ext ent  i ndi cat ed or  ot her wi se r equi r ed,  t he s i des of  
st ump hol es,  t est  pi t s,  and ot her  s i mi l ar  cavi t i es or  depr essi ons shal l  be 
br oken down so as t o f l at t en out  t he s l opes,  and t he si des of  t he cut  or  
hol e shal l  be scar i f i ed t o pr ovi de bond bet ween t he f oundat i on mat er i al  
and t he f i l l .   The sur f ace f or  any l i f t  of  f i l l  pl aced adj acent  t o s l opes 
4 hor i zont al  on 1 ver t i cal  or  st eeper  shal l  be scar i f i ed t o a mi ni mum 
dept h of  6 i nches pr i or  t o pl acement .   Unl ess ot her wi se di r ect ed,  any 
depr essi on shal l  be f i l l ed wi t h t he same mat er i al  t ype t hat  i s t o be 
pl aced i mmedi at el y above t he f oundat i on.   The f i l l  shal l  be pl aced i n 
l ayer s,  moi st ened,  and compact ed i n accor dance wi t h t he appl i cabl e 
pr ovi s i ons of  par agr aphs PLACEMENT,  MOI STURE CONTROL,  and COMPACTI ON f or  
t he speci f i c  mat er i al  t ype.   Mat er i al s whi ch cannot  be compact ed by r ol l er  
equi pment  because of  i nadequat e c l ear ances shal l  be compact ed wi t h power  
t amper s i n accor dance wi t h t he par agr aph COMPACTI ON f or  t he speci f i c  
mat er i al  t ype.   Af t er  f i l l i ng of  depr essi ons and i mmedi at el y pr i or  t o 
pl acement  of  compact ed f i l l  i n any sect i on of  t he embankment ,  t he 
f oundat i on of  such sect i on shal l  be l oosened t hor oughl y by scar i f y i ng,  
pl owi ng,  di sci ng or  har r owi ng t o a mi ni mum dept h of  6 i nches,  and t he 
moi st ur e cont ent  shal l  be adj ust ed t o t he amount  speci f i ed i n par agr aph 
MOI STURE CONTROL f or  t he appr opr i at e t ype of  mat er i al .   I mmedi at el y pr i or  
t o pl acement  of  compact ed f i l l  on or  agai nst  t he sur f aces of  any par t i al  
f i l l  sect i on,  r emove al l  sof t  or  l oose  mat er i al ,  al l  mat er i al  cont ai ni ng 
cr acks or  gul l i es,  and al l  mat er i al  t hat  does not  conf or m wi t h t he 
speci f i ed zoni ng of  t he embankment  shal l  be r emoved.   The r emai ni ng 
sur f ace of  t he par t i al  f i l l  shal l  be l oosened by scar i f y i ng,  pl owi ng,  
di sci ng or  har r owi ng t o a mi ni mum dept h of  6 i nches,  and t he moi st ur e 
cont ent  shal l  be adj ust ed as speci f i ed i n par agr aph MOI STURE CONTROL f or  
t he appr opr i at e t ype of  mat er i al .   The sur f ace of  t he par t i al  f i l l  sect i on 
upon whi ch f i l l  i s  t o be pl aced shal l  t hen be compact ed as her ei naf t er  
speci f i ed f or  t he appr opr i at e t ype of  f i l l .   No separ at e payment  wi l l  be 
made f or  l ooseni ng and r ol l i ng t he f oundat i on ar ea,  t he abut ment  ar ea,  or  
t he sur f aces of  par t i al  f i l l  sect i ons,  but  t he ent i r e cost  t her eof  shal l  
be i ncl uded i n t he appl i cabl e cont r act  pr i ce f or  f i l l .

3. 13. 2   Set t l ement  of  Embankment  Foundat i on

The Cont r act or  may el ect  t o f ur ni sh and i nst al l  set t l ement  gages f or  
det er mi nat i on of  set t l ement  of  t he embankment  f oundat i on dur i ng 
const r uct i on.   The Cont r act or  shal l  moni t or  set t l ement  of  t he concr et e 
st r uct ur es'  f oundat i ons as r equi r ed i n Sect i on 13 51 00 I NSTRUMENTATI ON.   
A wr i t t en descr i pt i on shal l  be i ncl uded i n t he Pl an of  Oper at i ons 
submi t t al  showi ng l ocat i on of  gages,  set t l ement  gage det ai l s,  pl acement  
pr ocedur es and sur veys.

3. 13. 3   Har d/ Unyi el di ng Mat er i al s Bel ow St r uct ur es

3. 13. 3. 1   Pr el i mi nar y Cl eanup

When har d/ unyi el di ng mat er i al  i s  f ound at  t he excavat i on bot t om,  t he 
Cont r act i ng Of f i cer  wi l l  r equi r e t hat  t he excavat i on be cont i nued unt i l  a 
sat i sf act or y f oundat i on sur f ace i s r eached f r ee of  uneven sur f aces so t hat  
a uni f or m l i f t  of  f i l l  mat er i al  can be pl aced.
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3. 14   FOUNDATI ON I NSPECTI ON AND GEOLOGI C MAPPI NG

Not i f y t he Cont r act i ng Of f i cer  at  l east  seven ( 7)  days bef or e f oundat i on 
pr epar at i on wi l l  be compl et ed and r eady f or  eval uat i on by t he Gover nment .   
As used i n t hi s sect i on,  eval uat i on shal l  mean i nspect i on,  t est i ng,  
geol ogi c mappi ng,  expl or at or y t est  pi t s,  i nt er pr et at i on,  and deci s i on 
maki ng.   Mai nt ai n t he f oundat i on i n a c l eaned condi t i on f or  Gover nment  
eval uat i on.   Al l ow 5 wor ki ng days f or  Gover nment  eval uat i on.   Cont r act or  
i s r esponsi bl e f or  shapi ng t he excavat i on t o pr omot e dr ai nage at  al l  
t i mes.   The excavat i on and si de sl opes shal l  be t o t he r equi r ed l i nes and 
gr ade t he day t he i nspect i on i s t o be per f or med.   Coor di nat e wi t h t he COR 
t o det er mi ne t he dat e Gover nment  i nspect or s wi l l  per f or m t hen i nspect i on.

Foundat i on shal l  mean any ar ea of  t he excavat i on t o r ecei ve concr et e,  f i l l  
or  backf i l l ,  i ncl udi ng t he ent i r e excavat i on bot t om and si de sl opes.   
I nspect i ons t o det er mi ne t he adequacy of  t he f oundat i ons wi l l  be per f or med 
by t he Cont r act i ng Of f i cer  i n al l  f oundat i on ar eas pr i or  t o pl acement  of  
any f i l l  or  concr et e.   The Cont r act or  wi l l  cooper at e t o t he ext ent  
necessar y t o assi st  i n t he i nspect i on.   Thi s wi l l  i ncl ude havi ng equi pment  
and per sonnel  avai l abl e t o assi st  excavat i ng,  compact i ng,  pr oof  r ol l i ng,  
et c.  The pl an ar ea of  al l  s t r uct ur e f oot i ngs shal l  be c l ear l y mar ked wi t h 
spr ay pai nt  or  st akes.  The Cont r act or  shal l  coor di nat e hi s schedul e f or  
f oundat i on pr epar at i on and i nspect i on and mappi ng wi t h t he Cont r act i ng 
Of f i cer  t o ensur e t hat  t he pr epar at i on and i nspect i on pr oceed i n an 
or der l y manner .

Foundat i on mappi ng wi l l  r equi r e excavat ed sur f aces t o be cl osel y i nspect ed 
and document ed.   The Gover nment  wi l l  r equi r e sur f aces t o be cl eaned by t he 
Cont r act or  t o f aci l i t at e mappi ng.   Cl eani ng wi l l  r equi r e cut t i ng of  f r esh 
sur f ace on t he excavat i on bot t om and on excavat ed sl opes t o expose i n- s i t u 
mat er i al .   Ar eas t hat  have been over  excavat ed shal l  r emai n over  excavat ed 
unt i l  f oundat i on mappi ng i s compl et e.   Dur i ng eval uat i on,  any t empor ar y 
r amps cover i ng s i de sl opes shal l  be r emoved such t hat  t he excavat i on s i de 
sl opes can be document ed and mapped by t he Gover nment .   The Cont r act or  
shal l  pr ovi de equi pment  t o per f or m t est  pi t s as deemed necessar y by t he 
Gover nment  geol ogi st  and engi neer s per f or mi ng t he eval uat i on.

The Cont r act or  wi l l  not  be ent i t l ed t o any compensat i on f or  del ays,  
st andby t i me,  r educed ef f i c i enci es,  or  ot her  s i mi l ar  cost s due t o t he t i me 
r equi r ed f or  f oundat i on i nspect i on and mappi ng.

I mmedi at el y f ol l owi ng t he f oundat i on i nspect i on and mappi ng per i od,  t he 
Cont r act i ng Of f i cer  wi l l  ei t her  appr ove t he f oundat i on sect i on f or  
per manent  const r uct i on or  wi l l  di r ect  t he Cont r act or  t o per f or m addi t i onal  
excavation.

a.   Gover nment  wi l l  conduct  an eval uat i on of  f oundat i on sur f aces t o 
r ecei ve backf i l l  or  st r uct ur es.

b.   Per mi t  and f aci l i t at e saf e access t o t he excavat i on by Gover nment  
per sonnel  f or  eval uat i on.

c.   The f oundat i on shal l  be pr oof  r ol l ed by a f ul l y  l oaded dump t r uck 
or  appr oved r ol l er  t o det ect  sof t  spot s i n t he f oundat i on.

d.   Dur i ng eval uat i on,  i f  t he Cont r act i ng Of f i cer  det er mi nes t hat  
addi t i onal  excavat i on i s r equi r ed t o i mpr ove f oundat i on condi t i ons,  
per f or m addi t i onal  excavat i on as di r ect ed.   Cl ean t he ar eas of  
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addi t i onal  excavat i on.   The Gover nment  wi l l  eval uat e t he sur f aces of  
addi t i onal  excavat i on.

3. 14. 1   Equi pment  f or  Foundat i on Excavat i on and Mappi ng

The Cont r act or  shal l  have on si t e and make avai l abl e t o Gover nment  
per sonnel  per f or mi ng mappi ng and i nspect i on t he f ol l owi ng equi pment  wi t h 
equi pment  oper at or s t o ai d i n per f or mi ng excavat i ons f or  t est  pi t s,  
sampl i ng,  i nspect i on and cut t i ng f r esh sur f aces f or  i nspect i on and mappi ng:

a.   Excavat i ng equi pment  -  Backhoe wi t h smoot h edge bucket  and 
bulldozer.

b.   Pr oof  r ol l er  -  Ful l y l oaded dump t r uck or  appr oved r ol l er .

c.   Hand t ool s/ suppl i es -  Shovel s,  bar s,  pi cks,  wedges,  or ange mar ki ng 
pai nt ,  sur vey f l ags,  t ape measur es,  and br ooms.

3. 15   PLACEMENT AND SPREADI NG

Pr i or  t o begi nni ng embankment  pl acement  on t he embankment  f oundat i on,  
not i f y t he Cont r act i ng Of f i cer  t hat  t he f oundat i on i s r eady t o r ecei ve 
f i l l .   No embankment  or  backf i l l  shal l  be pl aced on or  agai nst  concr et e 
unt i l  t he concr et e has r eached desi gn st r engt h wi t hout  pr i or  appr oval  by 
t he Cont r act i ng Of f i cer .   Fi l l  shal l  be br ought  up i n l i f t s  evenl y on bot h 
s i des of  cul ver t  and headwal l  st r uct ur es wi t h no mor e t han 2 f eet  
di f f er ence i n el evat i on on opposi ng si des of  t he st r uct ur e.

3. 15. 1   Gr adat i on and Di st r i but i ons

The gr adat i on and di st r i but i on of  mat er i al s t hr oughout  each zone of  t he 
embankment  shal l  be such t hat  t he embankment  wi l l  be f r ee f r om l enses,  
pocket s,  st r eaks,  and l ayer s of  mat er i al  di f f er i ng subst ant i al l y  i n 
t ext ur e or  gr adat i on f r om sur r oundi ng mat er i al  of  t he same cl ass.   I f  
l enses,  pocket s,  or  l ayer s of  mat er i al s di f f er i ng subst ant i al l y  i n t ext ur e 
or  gr adat i on f r om sur r oundi ng mat er i al  occur  i n t he spr ead mat er i al ,  t he 
l ayer  shal l  be mi xed by har r owi ng or  any ot her  appr oved met hod t o bl end 
t he mat er i al s.   Dur i ng t he pl aci ng and spr eadi ng pr ocess,  mai nt ai n at  al l  
t i mes a f or ce of  wor ker s adequat e t o r emove al l  r oot s,  debr i s,  and 
over si ze st one f r om al l  embankment  mat er i al s.   Al l  st ones and r ock 
f r agment s l ar ger  t han  4 i nches i n any di mensi on shal l  be r emoved f r om t he 
fill.

3. 15. 2   Foundat i ons and Par t i al  Embankment  Fi l l s

The f oundat i ons and al l  par t i al  embankment  r ecei v i ng f i l l s  shal l  be kept  
t hor oughl y dr ai ned.   Pl aci ng oper at i ons wi l l  be such as t o avoi d mi xi ng of  
mat er i al s f r om adj acent  sect i ons as much as pr act i cabl e.

3. 15. 2. 1   Fi l l  i n Wet  Ar eas

Wher e f i l l  i s  r equi r ed i n t he wet ,  pl ace Sel ect  Fi l l  f i r st  by end- dumpi ng 
and advanci ng wi t h a V- shaped l eadi ng edge such t hat  t he cent er  of  f i l l  i s  
most  advanced,  t her eby di spl aci ng si l t  mat er i al  t o bot h s i des.    Ref er  t o 
t he appl i cabl e Geot echni cal  Dat a Repor t  ( r ef er enced i n Sect i on 01 11 00 
SUMMARY OF WORK)  f or  s i l t / muck t hi ckness at  each of  t he bor i ng and muck 
pr obe l ocat i ons.    Sel ect  Fi l l  shal l  be pl aced by t hi s met hod t o a hei ght  
of  2 f eet  above t he wat er  l evel  exi st i ng at  t he t i me of  const r uct i on.
Pr oof  r ol l i ng shal l  t hen be per f or med usi ng saf e met hods,  af t er  whi ch 

SECTI ON 35 41 00  Page 25
W912EP-18-R-0013



Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

Embankment  Fi l l  shal l  be pl aced and compact ed as descr i bed her ei n.    No 
f i l l  shal l  be pl aced i n t he wet  wi t hi n t he l i mi t s of  t he cof f er dam wi t hout  
Cont r act i ng Of f i cer  Appr oval .

3. 15. 3   Equi pment  Tr af f i c

Equi pment  t r af f i c  on any embankment  zone shal l  be r out ed t o di st r i but e t he 
compact i ve ef f or t  as much as pr act i cabl e.   Rut s f or med i n t he sur f ace of  
any l ayer  of  spr ead mat er i al  wi l l  be f i l l ed bef or e t hat  mat er i al  i s  
compact ed.   I f ,  i n t he opi ni on of  t he Cont r act i ng of f i cer ,  t he compact ed 
sur f ace of  any l ayer  of  mat er i al  i s  t oo smoot h t o bond pr oper l y wi t h t he 
succeedi ng l ayer ,  t he sur f ace shal l  be l oosened by scar i f y i ng or  ot her  
appr oved met hods bef or e mat er i al  f r om t he succeedi ng l ayer  i s pl aced.   No 
equi pment  except  appr oved compact i on equi pment  shal l  oper at e on Fi l t er  
Soi l  or  f i l t er  gr avel .

3. 15. 4   Fill

Fi l l  mat er i al  shal l  be pl aced and spr ead i n l ayer s not  mor e t han 12 i nches 
i n non compact ed t hi ckness when compact ed wi t h a v i br at or y r ol l er  wi t h a 
mi ni mum wei ght  of  5 t ons and exer t i ng a ver t i cal  v i br at i ng f or ce of  not  
l ess t han 20, 000 pounds at  a mi ni mum f r equency of  1, 200 t i mes per  mi nut e 
or  by equi val ent  appr oved met hod.   Non compact ed l i f t  t hi ckness shal l  not  
exceed 6 i nches when a hand oper at ed ( wal k behi nd)  pl at e compact or  i s used 
or  i n ar eas wher e such i s r equi r ed.   Wal k behi nd compact or s shal l  onl y be 
used i n conf i ned spaces not  accessi bl e by v i br at or y r ol l er .   Layer s shoul d 
be st ar t ed f ul l  out  t o t he s l ope st akes and shal l  be car r i ed subst ant i al l y  
hor i zont al  and par al l el  t o t he embankment  cent er l i ne wi t h suf f i c i ent  cr own 
or  s l ope t o pr ovi de sat i sf act or y dr ai nage dur i ng const r uct i on.   Cont r act or  
may have t o decr ease t he l oose l i f t  t hi ckness or  use di f f er ent  equi pment  
t o at t ai n t he r equi r ed degr ee of  compact i on.

3. 16   MOI STURE CONTROL

3. 16. 1   General

Sat i sf act or y subgr ade and f i l l  mat er i al s shal l  cont ai n t he amount  of  
moi st ur e at  t he t i me of  compact i on,  wi t hi n t he l i mi t s speci f i ed bel ow or  
as di r ect ed by t he Cont r act i ng Of f i cer ,  necessar y t o obt ai n t he r equi r ed 
compact i on.   Mat er i al  t hat  i s  not  wi t hi n t he speci f i ed moi st ur e cont ent  
l i mi t s or  i s obser ved t o be pumpi ng af t er  compact i on shal l  be r ewor ked t o 
obt ai n t he speci f i ed moi st ur e cont ent ,  r egar dl ess of  densi t y.

3. 16. 1. 1   I nsuf f i c i ent  Moi st ur e f or  Sui t abl e Bond

I f  t he t op or  cont act  sur f aces of  a par t i al  f i l l  sect i on becomes t oo dr y 
t o per mi t  sui t abl e bond bet ween t hese sur f aces and t he addi t i onal  f i l l  t o 
be pl aced t her eon,  t he Cont r act or  shal l  l oosen t he dr i ed mat er i al s by 
scar i f y i ng or  di sci ng t o such dept hs as may be di r ect ed by t he Cont r act i ng 
Of f i cer ,  shal l  dampen t he l oosened mat er i al  t o an accept abl e moi st ur e 
cont ent ,  and shal l  compact  t hi s l ayer  i n accor dance wi t h t he appl i cabl e 
r equi r ement s of  par agr aph COMPACTI ON.

3. 16. 1. 2   Excessi ve Moi st ur e f or  Sui t abl e Bond

I f  t he t op or  cont act  sur f aces of  a par t i al  f i l l  sect i on becomes t oo wet  
t o per mi t  sui t abl e bond bet ween t hese sur f aces and t he addi t i onal  f i l l  t o 
be pl aced t her eon,  t he wet  mat er i al  shal l  be scar i f i ed and per mi t t ed t o 
dr y,  assi st ed by di sci ng or  har r owi ng,  i f  necessar y,  t o such dept hs as may 
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be di r ect ed by t he cont r act i ng of f i cer .   The mat er i al  shal l  be dr i ed t o an 
accept abl e moi st ur e cont ent ,  and shal l  be compact ed i n accor dance wi t h t he 
appl i cabl e r equi r ement s of  par agr aph COMPACTI ON.

3. 16. 1. 3   Dr yi ng Wet  Mat er i al

Mat er i al  t hat  i s  t oo wet  shal l  be per mi t t ed t o dr y,  be assi st ed by di sci ng 
or  har r owi ng,  i f  necessar y,  unt i l  t he moi st ur e cont ent  i s r educed t o an 
amount  wi t hi n t he speci f i ed l i mi t s.   Mat er i al  wi t h hi gh f i nes cont ent  may 
be di f f i cul t  t o dr y or  r equi r e addi t i onal  t i me t o dr y and compact  i f  
excessi vel y wet  due t o c l ose pr oxi mi t y t o t he wat er  t abl e,  wet t ed f r om 
r ai nf al l  or  sur f ace wat er  cont r ol  i s  i nadequat e.

3. 16. 1. 4   I ncr easi ng Moi st ur e i n Dr y Mat er i al

The moi st ur e cont ent  of  mat er i al  t hat  i s  t oo dr y,  wi l l  be adj ust ed on t he 
embankment .   The Cont r act or  shal l  add wat er  t o t he f i l l  mat er i al  and by 
har r owi ng,  or  ot her  appr oved met hods,  wor k t he moi st ur e i nt o t he mat er i al  
unt i l  a uni f or m di st r i but i on of  moi st ur e wi t hi n t he speci f i ed l i mi t s i s 
obt ai ned.   Wat er  appl i ed on a l ayer  of  f i l l  on t he embankment  shal l  be 
accur at el y cont r ol l ed i n amount  so t hat  f r ee wat er  wi l l  not  appear  on t he 
sur f ace dur i ng or  subsequent  t o r ol l i ng.   Shoul d t oo much wat er  be added 
t o any par t  of  t he embankment ,  t he r ol l i ng on t hat  sect i on of  t he 
embankment  shal l  be del ayed unt i l  t he moi st ur e cont ent  of  t he mat er i al s i s 
r educed t o an amount  wi t hi n t he speci f i ed l i mi t s.   I f  i t  i s  i mpr act i cabl e 
t o obt ai n t he speci f i ed moi st ur e cont ent  by wet t i ng or  dr yi ng t he f i l l  
mat er i al ,  t he Cont r act or  may be r equi r ed t o pr e- wet  or  dr y back t he 
mat er i al  at  t he sour ce of  excavat i on or  i n t he bor r ow ar ea.

3. 16. 2   Moi st ur e Tol er ance of  Fi l l  and Subgr ade Mat er i al

  a.   The moi st ur e cont ent  of  Embankment  Fi l l  and subgr ade mat er i al  
dur i ng compact i on shal l  be wi t hi n t he l i mi t s of  3 per cent age poi nt s 
above opt i mum t o 2 per cent age poi nt s bel ow opt i mum moi st ur e cont ent  as 
det er mi ned by ASTM D1557.   Mat er i al  t hat  i s  not  wi t hi n t he speci f i ed 
moi st ur e cont ent  l i mi t s or  i s obser ved t o be pumpi ng shal l  be r ewor ked 
t o obt ai n t he moi st ur e cont ent  appr opr i at e f or  t hat  mat er i al  t ype,  
r egar dl ess of  densi t y.

  b.   Fi l t er  Soi l  shal l  be wet  dur i ng compact i on.   Each l i f t  of  Fi l t er  
Soi l  shal l  be sat ur at ed i mmedi at el y pr i or  t o compact i on.

3. 17   COMPACTION

Li f t  t hi ckness shal l  be i n accor dance wi t h subpar agr aph " Fi l l "  of  
par agr aph PLACEMENT AND SPREADI NG above.   Compact i on equi pment  shal l  be 
oper at ed such t hat  t he st r i p bei ng t r aver sed by t he v i br at or y r ol l er  shal l  
over l ap t he r ol l ed adj acent  st r i p by not  l ess t han 3 f eet .   I n ar eas whi ch 
ar e not  accessi bl e by r ol l er ,  t he f i l l  shal l  be compact ed wi t h an appr oved 
hand oper at ed compact or  t o a densi t y equal  t o t hat  obt ai ned i n ot her  ar eas 
whi ch ar e accessi bl e t o r ol l er s.

3. 17. 1   Compact i on of  Fi l t er  Gr avel

Compact i on of  Fi l t er  Gr avel  shal l  be i n accor dance wi t h Sect i on 35 42 35 
FI LTER GRAVEL.
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3. 17. 2   Compact i on of  Embankment  Fi l l

Af t er  a l ayer  of  mat er i al  has been dumped and spr ead,  i t  shal l  be har r owed 
t o br eak up and bl end t he f i l l  mat er i al s and t o obt ai n uni f or m moi st ur e 
di st r i but i on.   Har r owi ng shal l  be per f or med wi t h a heavy di sk pl ow,  or  
ot her  appr oved har r ow,  t o t he f ul l  dept h of  t he l ayer .   I f  one pass of  t he 
har r ow does not  accompl i sh t he br eaki ng up and bl endi ng of  t he mat er i al s,  
addi t i onal  passes of  t he har r ow shal l  be r equi r ed,  but  i n no case wi l l  
mor e t han t hr ee passes of  t he har r ow on any one l ayer  be r equi r ed f or  t hi s 
pur pose.   When t he moi st ur e cont ent  and t he condi t i on of  t he l ayer  ar e 
sat i sf act or y,  t he l i f t  shal l  be compact ed by use of  v i br at or y r ol l er  t o a 
mi ni mum of  95 per cent  of  t he maxi mum dr y densi t y as det er mi ned by t he 
Cont r act or  i n accor dance wi t h ASTM D1557.   Dumpi ng,  spr eadi ng,  spr i nkl i ng,  
and compact i ng may be per f or med at  t he same t i me at  di f f er ent  poi nt s al ong 
a sect i on when t her e i s suf f i c i ent  ar ea t o per mi t  t hese oper at i ons t o 
pr oceed si mul t aneousl y.   Each compl et ed compact ed l i f t  shal l  be scar i f i ed 
a mi ni mum of  2 i nches bef or e pl acement  of  subsequent  l oose l i f t s .   For  
each compact ed l i f t ,  t he compact i on and moi st ur e r equi r ement s must  be 
mai nt ai ned t o t he st andar ds st at ed above bef or e pl acement  of  t he next  
successi ve l i f t  and t hr oughout  t he pr ocess of  backf i l l i ng.

When pl aci ng embankment  f i l l  agai nst  hi ghl y or gani c mat er i al ,  such as 
peat ,  t hat  mat er i al  shal l  be cut  ver t i cal l y,  cr eat i ng a bench wi t hi n t he 
sui t abl e under l y i ng mat er i al .   The ver t i cal  cut ,  or  near - ver t i cal  cut  i f  
r equi r ed f or  saf et y r easons,  wi t hi n t he peat  shal l  i t sel f  be benched i f  i t  
exceeds 3 f eet  i n hei ght .

3. 17. 3   Compact i on of  Fi l t er  Soi l

Al l  compact i on l evel  measur ement s shal l  be based on t he maxi mum dr y 
densi t y obt ai ned i n accor dance wi t h ASTM D4253.  For  t he ar eas out si de t he 
l i mi t s of  concr et e pl acement ,  such as t he chi mney dr ai n,  t he dr ai nage 
bl anket  and por t i ons of  t he Fi l t er  Col l ar ,  compact i on of  Fi l t er  Soi l  shal l  
be accompl i shed usi ng t he compact i on equi pment  descr i bed i n subpar agr aph 
FI LL of  par agr aph PLACEMENT AND SPREADI NG above usi ng a smoot h dr um 
vi br at or y r ol l er .   The r ol l er  shal l  make a mi ni mum of  t wo ( 2)  passes,  
act i ng i n v i br at or y mode,  acr oss t he i ni t i al  l i f t  of  Fi l t er  Soi l .  Upon 
compl et i on of  t hese f i r st  t wo passes,  t he densi t y of  t he Fi l t er  Soi l  shal l  
be checked i n accor dance wi t h ASTM D1556.   Addi t i onal  passes of  t he 
v i br at or y r ol l er  shal l  be made unt i l  a r el at i ve compact i on bet ween 90 and 
96% i s at t ai ned.   The number  of  passes r equi r ed t o achi eve a r el at i ve 
compact i on of  90% shal l  be t he mi ni mum r equi r ed number  of  passes on 
subsequent  l i f t s  of  Fi l t er  Soi l .   Addi t i onal  densi t y t est s shal l  be 
conduct ed on i nt er val s as r equi r ed i n subpar agr aph MATERI ALS TESTI NG of  
par agr aph FI ELD QUALI TY CONTROL.   

For  t he ar eas under  concr et e,  compact i on of  Fi l t er  Soi l  shal l  be such as 
t o at t ai n a mi ni mum r el at i ve compact i on of  95% of  t he maxi mum dr y densi t y 
obt ai ned i n accor dance wi t h ASTM D4253.

Compact i on equi pment  shal l  be c l ean and f r ee f r om ot her  f i l l  t ypes or  
debr i s and shal l  not  r esul t  i n cont ami nat i on of  t he Fi l t er  Soi l .

Adj acent  l i f t s  of  ot her  f i l l  t ypes shal l  be s l oped sl i ght l y t o dr ai n away 
f r om t he Fi l t er  Soi l .   Any cont ami nat ed Fi l t er  Soi l  shal l  be r emoved and 
r epl aced by t he cont r act or  at  no addi t i onal  cost .  Pl acement  met hods shal l  
not  r esul t  i n segr egat i on of  t he Fi l t er  Soi l  ( such as but  not  l i mi t ed t o 
pl acement  v i a conveyor  or  chut e) .
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3. 17. 4   Compact i on Above and Adj acent  t o I nt er nal  HDPE Dr ai n Pi pe

Wi t hi n 3 f eet  of  t he per f or at ed i nt er nal  dr ai nage pi pe and up t o 3 f eet  of  
cover  above t he pi pe,  compact i on shal l  be made wi t h wal k behi nd pl at e 
compact or .   Non compact ed l i f t  t hi ckness wi t hi n t hi s ar ea shal l  be 
r est r i ct ed t o 6 i nches.   A mi ni mum of  2 compl et e passes of  t hi s compact i on 
equi pment  wi l l  be r equi r ed f or  each l i f t  of  mat er i al  wi t hi n t hi s ar ea.   
Cont r act or  shal l  ensur e t hat  compact i on equi pment  used does not  r esul t  i n 
excessi ve def or mat i on or  col l apse of  t he dr ai nage pi pe.

3. 17. 5   Subgr ade Compact i on

Upon compl et i on of  excavat i on,  r emoval  of  unsat i sf act or y mat er i al s and 
pr epar at i on of  subgr ade,  compact  t he t op 12 i nches of  subgr ade bel ow t he 
excavat i on l i mi t  t o 95 per cent  of  t he maxi mum dr y densi t y as det er mi ned by 
t he Cont r act or  i n accor dance wi t h ASTM D1557.   Unsat i sf act or y mat er i al  
encount er ed wi t hi n t he excavat i on s i de sl ope shal l  be cut  ver t i cal  and 
wi l l  not  r equi r e compact i on.   The ver t i cal  cut  on unsat i sf act or y mat er i al  
shal l  not  exceed 2 f eet  i n hei ght  per  cut .

3. 17. 6   Compact i on Adj acent  t o St r uct ur es

Cr awl er - t ype t r act or s,  v i br at or y r ol l er  equi pment  and ot her  s i mi l ar  
compact i on equi pment  shal l  not  be used wi t hi n 10 f eet  of  t he t empor ar y 
sheet  pi l e cof f er dam.   Compact i on wi t hi n t hi s zone shal l  be accompl i shed 
by t he use of  mechani cal  hand t amper s,  v i br at i ng pl at es or  ot her  appr oved 
met hods and equi pment .   The Cont r act or  shal l  ensur e t hat  compact i on 
oper at i ons do not  damage any exi st i ng ut i l i t i es or  st r uct ur es.   Any damage 
caused by t he Cont r act or ' s oper at i on shal l  be r epai r ed at  no addi t i onal  
expense t o t he Gover nment .   Backf i l l  shal l  not  be pl aced adj acent  t o any 
concr et e pr i or  t o r eachi ng 80 per cent  of  i t s  desi gn st r engt h.   Al l  
Embankment  Fi l l  pl aced adj acent  t o t he cul ver t  shal l  be pl aced on a 
6- hor i zont al  t o 1- ver t i cal  ( 6: 1)  s l ope,  s l opi ng downwar d away f r om t he 
culvert.

3. 17. 7   Compact i on above Condui t  Monol i t hs

Backf i l l  shal l  not  be pl aced over  concr et e condui t  monol i t hs pr i or  t o 
r eachi ng 100 per cent  of  i t s  desi gn st r engt h.   The i ni t i al  36- i nches of  
compact ed f i l l  shal l  have r est r i ct i ons on non compact ed l i f t  t hi ckness and 
compact i on equi pment ,  as speci f i ed bel ow.   Al l  ot her  speci f i ed 
r equi r ement s r emai n unchanged.

a.    0 t o 18- i nches:   Compact i on shal l  be made wi t h a hand oper at ed 
( wal k behi nd)  pl at e compact or  usi ng non compact ed l i f t  t hi ckness of  6 
i nches maxi mum.   I f  pr oxi mi t y t o concr et e causes unr el i abl e i n- pl ace 
densi t y t est  r esul t s usi ng ASTM D6938,  ASTM D1556 shal l  be used.

b.    18- i nches t o 36- nches:   Up t o a 5- t on st at i c r ol l er  compact or  can 
be used wi t h an non compact ed l i f t  t hi ckness of  8 i nches maxi mum.

3. 18   PLACI NG TOPSOI L

Pl ace t opsoi l  i n accor dance wi t h Sect i on 32 92 23 SODDI NG.
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3. 19   FI ELD QUALI TY CONTROL

3. 19. 1   Cl ear i ng,  Gr ubbi ng,  and St r i ppi ng

Est abl i sh and mai nt ai n qual i t y cont r ol  f or  c l ear i ng,  gr ubbi ng,  and 
st r i ppi ng oper at i ons t o assur e compl i ance wi t h cont r act  r equi r ement s,  and 
mai nt ai n r ecor ds of  t he qual i t y cont r ol  f or  al l  const r uct i on oper at i ons 
i ncl udi ng but  not  l i mi t ed t o t he i t ems i ndi cat ed bel ow.   These r ecor ds,  as 
wel l  as t he r ecor ds of  cor r ect i ve act i ons t aken,  shal l  be f ur ni shed t o t he 
Gover nment  i n accor dance wi t h Sect i on 01 45 04 CONTRACTOR QUALI TY CONTROL.

3. 19. 1. 1   Clearing

St at i on t o st at i on l i mi t s,  t r ansver se cl ear i ng l i mi t s f r om appl i cabl e 
cent er l i ne;  per cent age of  ar ea compl et e;  t ypes of  mat er i al s c l ear ed.

3. 19. 1. 2   Grubbing

St at i on t o st at i on l i mi t s,  t r ansver se gr ubbi ng l i mi t s f r om appl i cabl e 
cent er l i ne;  per cent age of  ar ea compl et e;  t ype of  mat er i al ;  f i l l i ng of  
gr ubbed hol es.

3. 19. 1. 3   Stripping

St at i on t o st at i on l i mi t s,  t r ansver se st r i ppi ng l i mi t s f r om appl i cabl e 
cent er l i ne;  per cent age of  ar ea compl et e;  t ype of  mat er i al ;  dept h of  
stripping.

3. 19. 2   Excavation

Est abl i sh and mai nt ai n qual i t y cont r ol  f or  excavat i on oper at i ons t o assur e 
compl i ance wi t h cont r act  r equi r ement s,  and mai nt ai n r ecor ds of  t he 
Cont r act or ' s qual i t y cont r ol  f or  al l  const r uct i on oper at i ons i ncl udi ng but  
not  l i mi t ed t o t he f ol l owi ng:

a.   Li nes,  gr ades and t ol er ances,

b.   Segr egat i on of  mat er i al s,

c.   Di sposal  and/ or  st ockpi l i ng of  mat er i al s,

d.   Unsat i sf act or y mat er i al s,

e.   Condi t i ons t hat  may i nduce seepage or  weaken t he f oundat i on or  
embankment,

f .   St abi l i t y  of  excavat i ons.

Recor ds of  i nspect i ons and t est s,  as wel l  as t he r ecor ds of  cor r ect i ve 
act i ons t aken,  shal l  be f ur ni shed t o t he Gover nment  i n accor dance wi t h 
Section 01 45 04 CONTRACTOR QUALI TY CONTROL.

3. 19. 3   Embankment

3. 19. 3. 1   General

As a par t  of  t he Resi dent  Management  Syst em ( RMS)  syst em r equi r ed by 
Section 01 45 04 CONTRACTOR QUALI TY CONTROL,  est abl i sh and mai nt ai n f i el d 
qual i t y cont r ol  f or  f oundat i on pr epar at i on,  embankment  and backf i l l  
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oper at i ons t o ensur e compl i ance wi t h cont r act  r equi r ement s and mai nt ai n 
det ai l ed r ecor ds of  f i el d qual i t y cont r ol  f or  al l  oper at i ons i ncl udi ng but  
not  l i mi t ed t o t he f ol l owi ng:

a.   Ear t hwor k Equi pment

Type,  s i ze,  number  of  uni t s and sui t abi l i t y  f or  const r uct i on of  
t he pr escr i bed wor k.

b.   Foundat i on Pr epar at i on

Met hods of  pr epar i ng t he f oundat i ons i n advance of  embankment  and 
backf i l l  const r uct i on and met hods f or  pr ovi di ng dr ai nage of  t he 
f oundat i on and par t i al l y  compl et ed f i l l s .

3. 19. 3. 2   Mat er i al s Test i ng

The Cont r act or  shal l  per f or m suf f i c i ent  t est i ng t o ensur e t hat  t he f i l l  i s  
bei ng const r uct ed as speci f i ed.   The t est i ng pr ogr am speci f i ed bel ow shal l  
be consi der ed t he mi ni mum accept abl e f r equency of  t est i ng.   Thi s does not  
r el i eve t he Cont r act or  f r om t he r esponsi bi l i t y  of  per f or mi ng addi t i onal  
t est i ng,  i f  r equi r ed t o ensur e compl i ance wi t h t hese speci f i cat i ons.

a.   Soi l  Cl assi f i cat i on Test s f or  Fi l l  Mat er i al

Soi l  c l assi f i cat i on t est s shal l  be per f or med i n accor dance wi t h 
ASTM D2487.   One i ni t i al  c l assi f i cat i on t est  shal l  be r equi r ed f or  
each di f f er ent  c l assi f i cat i on of  mat er i al  t o be ut i l i zed as 
embankment  f i l l  or  backf i l l .   As pr escr i bed i n ASTM D2487,  gr ai n 
s i ze anal yses i n accor dance wi t h ASTM D422 and At t er ber g l i mi t s i n 
accor dance wi t h ASTM D4318 shal l  be per f or med on each di f f er ent  
c l assi f i cat i on.   The Cont r act or  shal l  submi t  addi t i onal  t est s f or  
ever y 2, 500 cubi c yar ds of  embankment  or  backf i l l  mat er i al  as wel l  
as  compact i on t est s,  as descr i bed bel ow i n subpar agr aph 
" Compact i on Test i ng" .   Soi l  c l assi f i cat i on t est s shal l  be 
per f or med on f oundat i on mat er i al  as r equi r ed t o det er mi ne t he 
accept abi l i t y  of  t he i n- s i t u soi l s.   Addi t i onal  t est s wi l l  be 
r equi r ed i f  not i ceabl e changes i n t he mat er i al  occur .

b.   Soi l  Cl assi f i cat i on Test s f or  Fi l t er  Soi l

Soi l  c l assi f i cat i on t est s shal l  be per f or med i n accor dance wi t h 
ASTM C33/ C33M,  Sect i ons 5 t hr ough 8,  and shal l  i ncl ude,  but  i s not  
l i mi t ed t o,  par t i c l e s i ze di st r i but i on ( ASTM C136) ,  t est  met hod 
f or  soundness ( ASTM C88) ,  and per cent age of  f r i abl e par t i c l es 
( ASTM C142/ C142M) .   Test i ng shal l  be per f or med by a t est i ng 
l abor at or y val i dat ed by t he U. S.  Ar my Cor ps of  Engi neer s ( USACE)  
wi t hi n t he l ast  12 mont hs,  and r esul t s shal l  be pr ovi ded t o t he 
Cont r act i ng Of f i cer .   Dur i ng del i ver y,  subsequent  t est i ng shal l  be 
per f or med,  by an USACE val i dat ed l ab,  f or  ever y 250 t ons ( or  
f r act i on t her eof )  of  aggr egat e t o be del i ver ed.   Al l  t est i ng shal l  
be r epr esent at i ve of  t he mat er i al s del i ver ed t o t he pr oj ect  s i t e.   
Test  r esul t s shal l  be s i gned and seal ed by a l i censed Pr of essi onal  
Engi neer  or  Geol ogi st ,  l i censed i n t he st at e f r om whi ch t he 
mat er i al  i s  t est ed,  and shal l  c l ear l y st at e t hat  t he f i ne 
aggr egat e t o be f ur ni shed i s s i l i ca sand ( per  t hi s speci f i cat i on) .

c.   Compact i on Test i ng
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( 1)   Compact i on Test s.   

   ( a)  Embankment  Fi l l :   Run not  l ess t han one modi f i ed pr oct or  
t est  ( ASTM D1557)  f or  ever y 2, 500 cubi c yar ds or  whenever  a new 
sour ce or  soi l  t ype i s used.

   ( b)  Fi l er  Soi l :   Run not  l ess t han t hr ee vi br at or y t abl e t est s 
( ASTM D4253)  per  sour ce or  per  cul ver t  l ocat i on.

( 2)   I n- Pl ace Densi t y Test s.   

( a)  Embankment  Fi l l :   The i n- pl ace densi t y shal l  be det er mi ned i n 
accor dance wi t h ASTM D1556 or  ASTM D6938.  When t he nucl ear  met hod 
i s used f or  i n- pl ace densi t y t est i ng accor di ng t o ASTM D6938,  t he 
f i r st  dai l y t est  and ever y t ent h t est  t her eaf t er  f or  each mat er i al  
t ype shal l  i ncl ude a sand cone cor r el at i on t est  i n accor dance wi t h 
ASTM D1556.  The sand cone t est  shal l  be per f or med adj acent  t o t he 
l ocat i on of  t he nucl ear  t est ,  and shal l  i ncl ude a nomi nal  6 i nch 
di amet er  sand cone,  and shal l  i ncl ude a mi ni mum wet  soi l  wei ght  of  
6 pounds ext r act ed f r om t he hol e.  The densi t y cor r el at i ons shal l  
be submi t t ed wi t h t est  r esul t s.

   Embankment  Fi l l  ar eas out si de of  concr et e st r uct ur e f oot pr i nt :   
The excavat i on shal l  be di v i ded i nt o a quadr ant  at  t he appr oxi mat e 
cent er l i nes of  t he condui t  and embankment .   I n each quadr ant ,  r un 
not  l ess t han one ( 1)  i n- pl ace densi t y t est  on each l i f t  of  
mat er i al  or  ever y 60 cubi c yar ds of  compl et ed embankment  f i l l  or  
backf i l l ,  whi chever  i s mor e st r i ngent ,  evenl y di st r i but ed wi t hi n 
t he quadr ant .  Hor i zont al  l ocat i ons shal l  be r andoml y st agger ed i n 
t he f i l l .

   Embankment  Fi l l  ar eas beneat h st r uct ur e f oot pr i nt :   Per f or m at  
l east  3 i n- pl ace densi t y t est s per  l i f t  bel ow each cul ver t  
headwal l  and endwal l / wi ngwal l  st r uct ur e,  and at  l east  5 i n- pl ace 
densi t y t est s per  l i f t  bel ow t he al i gnment  of  each cul ver t  bar r el .

( b)  Fi l t er  Soi l :   The i n- pl ace densi t y shal l  be det er mi ned i n 
accor dance wi t h ASTM D1556.   Per f or m at  l east  one Sand Cone t est  
per  l i f t  on Fi l t er  Soi l .    I n- pl ace densi t y usi ng t he nucl ear  
met hod wi l l  not  be al l owed i n Fi l t er  Soi l .

Each t r ansmi t t al  f or  each mat er i al  t ype t hat  i ncl udes densi t y t est  
dat a shal l  be submi t t ed el ect r oni cal l y as an Excel  Spr eadsheet  
( . x l s)  f i l e i n addi t i on t o PDF f or mat  and must  i ncl ude a summar y 
of  al l  densi t y cor r el at i ons f or  t he j ob neat l y pr epar ed on a 
summar y sheet  and must  i ncl ude at  a mi ni mum:

( i )    Met er  ser i al  number  and oper at or s i ni t i al s.
( i i )   St andar d count  f or  each t est .
( i i i )  Mat er i al  descr i pt i on ( i ncl udi ng USCS cl assi f i cat i on and 
col or  descr i pt i on) .
( i v)   Pr obe dept h.
( v)    Moi st ur e cont ent  by each t est  met hod and t he devi at i on.
( v i )   Wet  and dr y densi t y by each t est  met hod and t he devi at i on.
( v i i )  Det ai l ed Test  l ocat i on -  St at e pl ane coor di nat es ( x and y) ,  
el evat i on,   and dat e.
( v i i i ) Cor r espondi ng Labor at or y Densi t y and Moi st ur e Test  ( e. g.  
Mod.  Pr oct or )  f or  f i el d densi t y t est  r esul t s i ncl uded w/  t he 
submittal.
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( i x)   Whet her  mat er i al  passed or  f ai l ed.

( 3)   Wat er  ( Moi st ur e)  Cont ent  Test s.   Det er mi nat i on of  wat er  
cont ent  shal l  be per f or med i n accor dance wi t h ASTM D6938 when 
nucl ear  densi t y t est  met hod i s used.   When nucl ear  met hod i s used 
f or  i n- pl ace moi st ur e cont ent ,  t he f i r st  and ever y t ent h t est  
t her eaf t er  f or  each mat er i al  t ype shal l  i ncl ude det er mi nat i on of  
moi st ur e cont ent  based on ASTM D2216.   ASTM D4643 may be used when 
r api d moi st ur e cont ent  r esul t s ar e needed or  as a subst i t ut e t o 
ASTM D6938 or  i f  i t  i s  det er mi ned t hat  t he l at t er  i s  not  
r el i abl e.   Al l  r api d r esul t s obt ai ned by ASTM D4643 shal l  be 
conf i r med by a t est  on a dupl i cat e sampl e per f or med i n accor dance 
with ASTM D2216.   I n t he event  of  s i gni f i cant  di sagr eement  ( mor e 
t han 2%)  bet ween t he ASTM D6938 and ASTM D2216 t est s,  ASTM D2216 
shal l  gover n and ASTM D6938 shal l  no l onger  be used unt i l  
cal i br at i on t est s show agr eement  bet ween met hods.   I n t he event  
that ASTM D6938 cannot  be cal i br at ed t o pr ovi de accur at e r esul t s,  
ASTM D4643 and ASTM D2216 shal l  be used excl usi vel y t o det er mi ne 
moi st ur e.    One ( 1)  moi st ur e cont ent  t est  wi l l  be per f or med each 
t i me a densi t y t est  i s  per f or med on any gi ven l i f t .

d.   Addi t i onal  Test i ng

The Cont r act i ng Of f i cer  may r equest  addi t i onal  t est s i f  t her e i s 
r eason t o doubt  t he adequacy of  t he compact i on,  or  speci al  
compact i on pr ocedur es ar e bei ng used,  or  mat er i al s change or  i f  
t he Cont r act i ng Of f i cer  det er mi nes t hat  t he Cont r act or ' s t est i ng 
i s i nadequat e or  t he Cont r act or  i s concent r at i ng backf i l l  and f i l l  
oper at i ons i n a r el at i vel y smal l  ar ea.

3. 19. 3. 3   Test i ng by t he Gover nment

Dur i ng t he l i f e of  t hi s cont r act ,  t he Gover nment  or  i t s QA Cont r act or ( s)  
wi l l  per f or m qual i t y assur ance t est s.   The Cont r act or  shal l  make mat er i al s 
avai l abl e f or  t est i ng and expose mat er i al s f or  t est i ng at  t he r equest  of  
t he Cont r act i ng Of f i cer  f or  t he dur at i on of  t hi s cont r act .   Pr ovi de saf e 
access at  no addi t i onal  t i me or  cost  t o t he Gover nment .   The Cont r act or  
wi l l  pr ovi de a mi ni mum of  72 hour  not i ce pr i or  t o conduct i ng sampl e 
col l ect i on at  mat er i al  pr ovi der  s i t e,  t o al l ow gover nment  t he abi l i t y  t o 
schedul e r esour ces f or  any spl i t  sampl i ng dur i ng t he dur at i on of  t he 
contract.

3. 19. 3. 4   Reporting

On a dai l y basi s,  f ur ni sh t he i nspect i on r ecor ds and al l  mat er i al  t est i ng 
r esul t s,  t he quant i t y of  f i l l  pl aced,  as wel l  as t he r ecor ds of  cor r ect i ve 
act i on t aken,  i n accor dance wi t h Sect i on 01 45 04 CONTRACTOR QUALI TY 
CONTROL.   Al so,  pr ovi de mont hl y summar y of  al l  densi t y/ compact i on t est s.

       - -  End of  Sect i on - -
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SECTI ON 35 42 00

SOI L- BENTONI TE FI LL

PART 1   GENERAL

1. 1   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  Spec 13A ( 2010;  Er r at a 1 2014;  Er r at a 2- 3 2015)  
Speci f i cat i on f or  Dr i l l i ng- Fl ui d Mat er i al s

ASTM I NTERNATI ONAL ( ASTM)

ASTM D1556 ( 2007)  Densi t y and Uni t  Wei ght  of  Soi l  i n 
Pl ace by t he Sand- Cone Met hod

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i st i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D2216 ( 2010)  Labor at or y Det er mi nat i on of  Wat er  
( Moi st ur e)  Cont ent  of  Soi l  and Rock by Mass

ASTM D2487 ( 2011)  Soi l s f or  Engi neer i ng Pur poses 
( Uni f i ed Soi l  Cl assi f i cat i on Syst em)

ASTM D422 ( 1963;  R 2007;  E 2014;  E 2014)  
Par t i c l e- Si ze Anal ysi s of  Soi l s

ASTM D4318 ( 2010;  E 2014)  Li qui d Li mi t ,  Pl ast i c 
Li mi t ,  and Pl ast i c i t y I ndex of  Soi l s

ASTM D4643 ( 2017)  St andar d Test  Met hod f or  
Det er mi nat i on of  Wat er  Cont ent  of  Soi l  and 
Rock by Mi cr owave Oven Heat i ng

ASTM D5084 ( 2016a)  St andar d Test  Met hods f or  
Measur ement  of  Hydr aul i c Conduct i v i t y of  
Sat ur at ed Por ous Mat er i al s Usi ng a 
Fl exi bl e Wal l  Per meamet er

ASTM D6938 ( 2017)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)
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1. 2   DEFINITIONS

1. 2. 1   Soi l - Bent oni t e Fi l l

Soi l - Bent oni t e Fi l l  i s  a mi xt ur e of  Sel ect  Fi l l  or  Embankment  Fi l l ,  
r ef er r ed t o as Base Soi l ,  and dr y powder ed Bent oni t e mat er i al s uni f or ml y 
bl ended and t hor oughl y compact ed t o pr oduce a l ow per meabi l i t y  f i l l  zone 
whi ch meet s t he cr i t er i a set  f or t h i n t he dr awi ngs and speci f i cat i ons.   
The Soi l - Bent oni t e Fi l l  shal l  cont ai n Bent oni t e by dr y wei ght  of  t he Base 
Soi l ,  as det er mi ned i n t he t abl e bel ow.

Tabl e 1:   Mi ni mum Per cent  Bent oni t e of  Soi l - Bent oni t e Fi l l
Based on Per cent  Fi nes of  t he Base Soi l

         Base Soi l  Per cent  Fi nes          Mi ni mum Per cent  Bent oni t e*

                  < 2                             15
             > 2 t o 5                             12
             > 5 t o 10                             9
                  > 10                             6

* Tol er ance of  - 1 per cent  al l owed.

1. 2. 2   Embankment  Fi l l

Embankment  Fi l l  shal l  meet  t he pr oper t i es def i ned i n Sect i on 35 41 00 
EMBANKMENT CONSTRUCTI ON,  subpar agr aph " Embankment  Fi l l "  of  par agr aph 
DEFINITIONS.

1. 2. 3   Sel ect  Fi l l

Sel ect  Fi l l  shal l  meet  t he pr oper t i es def i ned i n Sect i on 35 41 00 
EMBANKMENT CONSTRUCTI ON,  subpar agr aph " Sel ect  Fi l l "  of  par agr aph 
DEFINITIONS.

1. 2. 4   Unsat i sf act or y Mat er i al s

Unsat i sf act or y Mat er i al s ar e def i ned i n Sect i on 35 41 00,  subpar agr aph 
" Unsat i sf act or y Mat er i al s"  of  par agr aph DEFI NI TI ONS.

1. 2. 5   Degr ee of  Compact i on

Degr ee of  compact i on r equi r ed i s expr essed as a per cent age of  t he maxi mum 
densi t y obt ai ned by t he t est  pr ocedur e i n ASTM D1557.

1. 2. 6   Bentonite

The Bent oni t e shal l  be a sodi um cat i on base mont mor i l l oni t e powder  
( Pr emi um Gr ade Wyomi ng- t ype Bent oni t e)  t hat  conf or ms t o t he st andar ds set  
f or t h i n API  Spec 13A,  Sect i on  9.

1. 2. 7   Water

Cl ean,  pot abl e qual i t y wat er ,  f r ee of  oi l s ,  aci ds,  al kal i ,  chl or i des,  
or gani c mat t er ,  and ot her  del et er i ous subst ances.

1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
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submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   The f ol l owi ng shal l  be 
submi t t ed i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Equi pment  and Pl ans; G,  DO

  At  l east  30 days pr i or  t o pl ant  assembl y,  submi t  det ai l s,  pl ans 
( i ncl udi ng t he l ocat i on of  mi xi ng pl ant  and mat er i al  st or age 
ar eas) ,  and dat a on t he pugmi l l  mi xi ng pl ant ,  i ncl udi ng t he 
manuf act ur er ' s l i t er at ur e on f eed equi pment  used t o del i ver  t he 
Bent oni t e and Base Soi l ,  wat er  cont r ol s,  st ockpi l i ng pr ocedur es,  
and moni t or i ng pr ocedur es.   Pr i or  t o mobi l i zat i on t o t he s i t e,  
submi t  det ai l s on compact i on equi pment  and pl acement  pr ocedur es.

SD- 06 Test  Repor t s

Soi l - Bent oni t e Fi l l  Mi x Desi gn and Labor at or y Test  Resul t s; G,  DO

  At  l east  30 days pr i or  t o Soi l - Bent oni t e Fi l l  const r uct i on,  
submi t  a r epor t  summar i z i ng t he pr ocedur es and r esul t s of  t he 
pr econst r uct i on Soi l - Bent oni t e Fi l l  mi x desi gn and t est s,  
i ncl udi ng si eve anal ysi s,  moi st ur e- densi t y r el at i onshi p,  l i qui d 
l i mi t ,  pl ast i c i t y i ndex,  and per meabi l i t y .

Cal i br at i on Cur ves; G,  RO

  Cal i br at i on cur ves and r el at ed t est  r esul t s,  pr i or  t o usi ng any 
devi ce or  equi pment  bei ng cal i br at ed.

Soi l  Cl assi f i cat i on Test ; G,  DO

  At  l east  30 days pr i or  t o del i ver y of  any Cont r act or - f ur ni shed 
mat er i al  t o t he s i t e of  t he wor k,  submi t  soi l  c l assi f i cat i on t est  
r esul t s,  moi st ur e- densi t y cur ves,  gr adat i on cur ves,  and l abor at or y 
r esul t s of  t he r equi r ed t est s of  t he pr oposed mat er i al .

Fi el d Densi t y; G,  RO
Labor at or y Densi t y; G,  RO
Nucl ear  Densi t y; G,  RO

  Use nucl ear  densi t y t est i ng equi pment  i n accor dance wi t h 
ASTM D6938.   I n addi t i on,  t he f ol l owi ng condi t i on shal l  appl y:

a.   Pr i or  t o usi ng t he nucl ear  densi t y t est i ng equi pment  on t he 
si t e,  submi t  t o t he Cont r act i ng Of f i cer  a cer t i f i cat i on t hat  t he 
oper at or  has compl et ed a t r ai ni ng cour se appr oved by t he nucl ear  
densi t y t est i ng equi pment  manuf act ur er ,  t he most  r ecent  dat a sheet  
f r om t he manuf act ur er ' s cal i br at i on,  and a copy of  t he most  r ecent  
st at i st i cal  check of  t he st andar d count  pr eci s i on.

b.   The nucl ear  densi t y t est i ng equi pment  shal l  be capabl e of  
ext endi ng a pr obe a mi ni mum of  12 i nches down i nt o a hol e.

SD- 07 Cer t i f i cat es

Cer t i f i cat es of  Compl i ance; G,  RO
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  The Cont r act or  shal l  f ur ni sh t o t he Cont r act i ng Of f i cer  a 
cer t i f i cat e of  compl i ance and a copy of  t he t est  r epor t s f r om t he 
Bent oni t e manuf act ur er  f or  each l ot  of  Bent oni t e shi pped t o t he 
s i t e st at i ng t hat  t he Bent oni t e compl i es wi t h al l  appl i cabl e 
st andar ds.  Al l  Bent oni t e wi l l  be subj ect  t o i nspect i on,  sampl i ng,  
and ver i f i cat i on of  qual i t y by Cont r act or  Qual i t y Cont r ol  t est i ng 
and Gover nment  Qual i t y Assur ance t est i ng.  No Bent oni t e f r om t he 
Bent oni t e manuf act ur er  shal l  be used pr i or  t o accept ance by t he 
Cont r act i ng Of f i cer .   Bent oni t e not  meet i ng t he speci f i cat i ons 
shal l  be pr ompt l y r emoved f r om t he si t e and r epl aced wi t h 
Bent oni t e conf or mi ng t o speci f i cat i on r equi r ement s at  t he 
Cont r act or ' s expense.   Bent oni t e shal l  be pr ot ect ed f r om moi st ur e 
dur i ng t r ansi t  and st or age

PART 2   PRODUCTS

2. 1   PLANT,  EQUI PMENT,  MACHI NES,  AND TOOLS

Pl ant ,  equi pment ,  machi nes,  and t ool s used i n t he wor k shal l  be subj ect  t o 
appr oval  and shal l  be mai nt ai ned i n a sat i sf act or y wor ki ng condi t i on at  
al l  t i mes.  The equi pment  shal l  have t he capabi l i t y  of  pr oduci ng t he 
r equi r ed mi x pr opor t i ons,  compact i on,  meet i ng gr ade cont r ol s,  and 
thickness.

The cent r al  pl ant  ( pugmi l l  oper at i on)  shal l  be capabl e of  pr oduci ng a 
uni f or m mi xt ur e of  Soi l - Bent oni t e Fi l l  at  t he r equi r ed Bent oni t e 
per cent age and moi st ur e cont ent .   Not e t hat  a vol umet r i c mi xer  i n l i eu of  
a pugmi l l  mi xer  wi l l  not  be accept ed under  t hi s cont r act .   Soi l  and 
Bent oni t e shal l  be dr y- mi xed suf f i c i ent l y t o pr event  Bent oni t e l umps f r om 
f or mi ng when wat er  i s added.   Bl endi ng and mi xi ng of  Bent oni t e and Base 
Soi l  on a l i f t  at  t he s i t e ( i n- pl ace mi xi ng)  wi l l  not  be al l owed.

PART 3   EXECUTI ON

3. 1   MIXING

Embankment  Fi l l  and dr y powder ed Bent oni t e shal l  be f ed i nt o a pugmi l l  
mi xer  at  a uni f or m r at e.   The f eed r at e shal l  be pr edet er mi ned by t he 
Cont r act or  pr i or  t o mi xi ng Soi l - Bent oni t e Fi l l  f or  pl acement  i n t he 
embankment .   The mi xt ur e of  Soi l - Bent oni t e Fi l l  pr oduced by t he cent r al  
mi xi ng pr ocess shal l  meet  t he r equi r ement s of  Tabl e 1.   The mi xi ng pr ocess 
shal l  be cont i nuousl y moni t or ed as par t  of  t he Cont r act or ' s qual i t y 
cont r ol  pr ocess.   Hopper s del i ver i ng i ngr edi ent s t o t he pugmi l l  shal l  have 
f eat ur es t hat  pr event  c l oggi ng of  t he hopper s.

Soi l - Bent oni t e Fi l l  not  meet i ng t he above pr escr i bed t ol er ance wi l l  be 
r ej ect ed.   Wat er  shal l  be added t o t he mi xt ur e of  Soi l - Bent oni t e Fi l l  such 
t hat  t he moi st ur e cont ent  of  t he mi xt ur e pr oduced by t he cent r al  mi xi ng 
pr ocess wi l l  be i n t he r ange of  - 2 t o +2 per cent  of  t he opt i mum moi st ur e 
cont ent  as det er mi ned by ASTM D1557.   The Embankment  Fi l l ,  Bent oni t e,  and 
Wat er  shal l  be t hor oughl y mi xed i n t he pugmi l l  mi xer  such t hat  each 
component  of  t he mi xt ur e i s uni f or ml y di st r i but ed and t he mi xt ur e i s 
homogeneous.

3. 2   STOCKPI LI NG MATERI ALS

Base Soi l ,  i ncl udi ng appr oved mat er i al  avai l abl e f r om excavat i on and 
gr adi ng,  shal l  be st ockpi l ed i n a manner  t hat  does not  r esul t  i n 
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segr egat i on of  t hese mat er i al s ( such as by conveyor  or  by chut e)  and at  
t he l ocat i ons desi gnat ed.   Bef or e st ockpi l i ng of  mat er i al ,  t he st or age 
si t es shal l  be c l ear ed,  dr ai ned,  and l evel ed.   When Base Soi l  i s  pr ovi ded 
f r om mor e t han one sour ce,  mat er i al  f r om each sour ce shal l  meet  t he 
speci f i ed r equi r ement s and shal l  be st ockpi l ed separ at el y.

3. 3   PREPARATI ON OF AREA TO BE FI LLED

Adequat e dr ai nage shal l  be pr ovi ded dur i ng t he ent i r e const r uct i on per i od 
t o pr event  wat er  f r om col l ect i ng or  pondi ng on t he ar eas t o be f i l l ed.   No 
Soi l - Bent oni t e Fi l l  shal l  be pl aced i n any ar ea of  t he embankment  unt i l  
t he f oundat i on has been dewat er ed,  compact ed,  and appr oved by t he 
Cont r act i ng Of f i cer .   Li ne and gr ade st akes shal l  be l ocat ed and pl aced by 
t he Cont r act or  as necessar y f or  cont r ol .   The ar ea t o be f i l l ed shal l  be 
pr epar ed as descr i bed i n Sect i on 35 41 00.

3. 4   INSTALLATION

3. 4. 1   Li f t  Thi ckness

The Soi l - Bent oni t e Fi l l  shal l  be pl aced i n maxi mum 9- i nch t hi ck l oose 
lifts.

3. 4. 2   Tolerances

A hor i zont al  t ol er ance of  0 i nches i nsi de t o 12 i nches out si de and a 
ver t i cal  t ol er ance of  3 i nches above and 0 i nches bel ow t he l i nes and 
gr ades shown wi l l  be al l owed.

3. 4. 3   Compaction

Af t er  pl aci ng each l i f t  of  Soi l - Bent oni t e Fi l l ,  compact i on shal l  be 
st ar t ed wi t hi n a maxi mum of  30 mi nut es.   Densi t y of  compact ed 
Soi l - Bent oni t e Fi l l  shal l  be at  l east  95 per cent  of  t he Modi f i ed Pr oct or  
maxi mum dr y densi t y,  det er mi ned i n accor dance wi t h ASTM D1557.  Loose l i f t s  
shal l  be uni f or ml y and cont i nuousl y compact ed unt i l  t he ent i r e dept h and 
wi dt h of  t he ar ea ar e compact ed t o t he densi t y speci f i ed.   Each pass of  
t he compact i on equi pment  shal l  over l ap pr evi ous passes by at  l east  
one- hal f  t he wi dt h of  t he r ol l er .   A sheep' s f oot  or  pneumat i c r ol l er  may 
be r equi r ed.   Al t er nat e t r i ps of  t he r ol l er  shal l  be s l i ght l y di f f er ent  
l engt hs.   Di spl acement  of  t he mi xt ur e shal l  not  occur  due t o t he speed of  
t he r ol l er .   The Soi l - Bent oni t e Fi l l  shal l  be pl aced such t hat  t he sur f ace 
of  t he f i l l  s l opes downwar d away f r om t he cul ver t  bar r el s on a 6 
hor i zont al  t o 1 ver t i cal  ( 6: 1)  s l ope;  once f i l l  r eaches an el evat i on above 
t he t op of  t he bar r el s,  t he Soi l - Bent oni t e Fi l l  shal l  be br ought  t o a 
l evel  pl ane bef or e r ecei v i ng addi t i onal  l i f t s .   Each l i f t  shal l  be 
compact ed such t hat  no sl i cken si des ar e f ound bet ween compact ed l i f t s .   
Scar i f y f oundat i on and pr evi ousl y pl aced l i f t s  t o r emove smoot h sur f aces 
pr i or  t o pl acement  of  addi t i onal  l i f t s .

3. 5   MOI STURE CONTROL

The moi st ur e cont ent  at  t he sur f ace shal l  be mai nt ai ned wi t hi n t he 
pr escr i bed per cent  r ange of  t he opt i mum moi st ur e cont ent  ( di scussed i n 
MI XI NG)  at  al l  t i mes t hr oughout  t he compact i on oper at i ons.    I f  any
i n- pl ace l i f t  of  Soi l - Bent oni t e Fi l l  i s  t oo wet  pr i or  t o pl aci ng t he next  
l i f t ,  t he non- compl i ant  mat er i al  shal l  be al l owed t o dr y t o wi t hi n 
moi st ur e t ol er ance by di ski ng,  aer at i ng,  or  ot her  met hods.   I f  any 
i n- pl ace l i f t  of  Soi l - Bent oni t e Fi l l  i s  t oo dr y pr i or  t o pl aci ng t he next  
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l i f t ,  t he non- compl i ant  mat er i al  shal l  be l oosened by scar i f y i ng or  
di ski ng t o dept hs di r ect ed by t he Cont r act i ng Of f i cer ,  dampened t o wi t hi n 
moi st ur e t ol er ance,  t hor oughl y mi xed i n- pl ace t o a homogenous mi xt ur e,  and 
compact ed i n accor dance wi t h par agr aph " Compact i on" .   Al t er nat el y,  t he wet  
or  dr y mat er i al  can be r emoved and r epl aced at  t he Cont r act or ' s expense.

3. 6   FI ELD QUALI TY CONTROL

3. 6. 1   Test  Repor t s

Fi el d and l abor at or y t est s shal l  be per f or med i n suf f i c i ent  number s t o 
assur e t hat  t he speci f i cat i ons ar e bei ng met .   Test i ng shal l  be t he 
r esponsi bi l i t y  of  t he Cont r act or  and shal l  be per f or med by a USACE 
val i dat ed commer ci al  l abor at or y.   Wor k r equi r i ng t est i ng wi l l  not  be 
per mi t t ed unt i l  t he t est i ng l abor at or y has been i nspect ed and appr oved.   
The Cont r act i ng Of f i cer  may speci f y t he t i me and l ocat i on of  t he t est .   
Test i ng r epor t s shal l  be f ur ni shed t o t he Cont r act i ng Of f i cer  wi t hi n 24 
hour s of  concl usi on of  al l  f i el d and l abor at or y t est ,  as wel l  as on a 
mont hl y basi s.  

3. 6. 2   Test  Resul t s

Resul t s shal l  ver i f y t hat  mat er i al s compl y wi t h t he speci f i cat i on.  When a 
mat er i al  sour ce i s changed,  t he new mat er i al  shal l  be t est ed f or  
compl i ance.  When def i c i enci es ar e f ound,  t he i ni t i al  anal ysi s shal l  be 
r epeat ed and t he mat er i al  al r eady pl aced shal l  be r et est ed t o det er mi ne 
t he ext ent  of  unaccept abl e mat er i al .  Al l  i n- pl ace mat er i al  deemed 
unaccept abl e shal l  be r epl aced or  r epai r ed t o conf or m t o t he cont r act  
r equi r ement s at  no addi t i onal  cost  t o t he Gover nment .

3. 6. 3   Per meabi l i t y  Test

One per meabi l i t y  t est  shal l  be per f or med i n accor dance wi t h ASTM D5084 
Met hod C f or  ever y 100 cubi c yar ds of  Soi l  Bent oni t e Fi l l  pr oduced,  or  at  
l east  t hr ee t est s shal l  be per f or med over al l ,  one f r om near  t he bot t om of  
t he cor e,  one f r om near  t he cent er  and one f r om near  t he t op,  whi chever  i s 
mor e st r i ngent .   The t est  sampl e shal l  be col l ect ed i n t he f i el d f r om t he 
same bat ch as t he GRAI N SI ZE ANALYSI S mi xed soi l  sampl e,  pr i or  t o i t s 
compact i on so t hat  t he sampl es ar e r epr esent at i ve of  each ot her .

3. 6. 4   Labor at or y Densi t y

One moi st ur e densi t y t est  shal l  be conduct ed i n accor dance wi t h t he 
pr ocedur e cont ai ned i n ASTM D1557.   An addi t i onal  t est  shal l  be per f or med 
f or  any change i n Base Soi l  sour ce or  c l assi f i cat i on ( as det er mi ned by 
ASTM D2487) ,  or  at  t he di r ect i on of  t he Cont r act i ng Of f i cer .

3. 6. 5   Fi el d Densi t y

Fi el d i n- pl ace densi t y t est s shal l  be per f or med i n accor dance wi t h 
ASTM D1556 and/ or  ASTM D6938.   Per f or m not  l ess t han one i n- pl ace densi t y 
t est  f or  each l i f t  of  Soi l - Bent oni t e Fi l l  per  s i de of  t he cul ver t  
bar r el s.   When nucl ear  met hod i s used f or  i n- pl ace densi t y t est i ng 
accor di ng t o ASTM D6938,  t he f i r st  dai l y t est  and ever y t ent h t est  
t her eaf t er  or  t he f i r st  dai l y t est  and once ever y t hi r d l i f t  t her eaf t er ,  
whi chever  i s mor e f r equent ,  f or  each mat er i al  t ype shal l  i ncl ude a sand 
cone cor r el at i on t est  i n accor dance wi t h ASTM D1556.   The sand cone t est  
shal l  be per f or med adj acent  t o t he l ocat i on of  t he nucl ear  t est ,  and shal l  
i ncl ude a nomi nal  6- i nch di amet er  sand cone,  and shal l  i ncl ude a mi ni mum 
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wet  soi l  wei ght  of  6 pounds ext r act ed f r om t he hol e.  The densi t y 
cor r el at i ons shal l  be submi t t ed wi t h t est  r esul t s.  

Each t r ansmi t t al  i ncl udi ng densi t y t est  dat a shal l  be pr ovi ded 
el ect r oni cal l y as an Excel  Spr eadsheet  ( . x l s)  f i l e i n addi t i on t o PDF 
f or mat  and must  i ncl ude a summar y of  al l  densi t y cor r el at i ons f or  t he j ob 
neat l y pr epar ed on a summar y sheet  i ncl udi ng at  a mi ni mum:

a.   Met er  ser i al  number  and oper at or ' s i ni t i al s
b.   St andar d count  f or  each t est
c.   Descr i pt i on of  mat er i al  t ype,  i ncl udi ng USCS cl assi f i cat i on and 
color
d.   Pr obe dept h
e.   Moi st ur e cont ent  by each t est  met hod and t he devi at i on
f .   Wet  densi t y by each t est  met hod and t he devi at i on
g.   Det ai l ed t est  l ocat i on -  St at e pl ane coor di nat es ( x and y) ,  
el evat i on,  and dat e
h.   Dat e of  l ast  cal i br at i on of  met er  i ncl udi ng cer t i f i cat i on
i .   Cor r espondi ng Labor at or y Densi t y and Moi st ur e Test
j .   Whet her  t est  passed or  f ai l ed

3. 6. 6   Moi st ur e Cont ent

Det er mi nat i on of  wat er  cont ent  shal l  be per f or med i n accor dance wi t h 
ASTM D6938 when nucl ear  densi t y t est  met hod i s used.   When nucl ear  met hod 
i s used f or  i n- pl ace moi st ur e cont ent ,  t he f i r st  and ever y t ent h t est  
t her eaf t er  f or  each mat er i al  t ype shal l  i ncl ude det er mi nat i on of  moi st ur e 
cont ent  based on ASTM D2216.   ASTM D4643 may be used when r api d moi st ur e 
cont ent  r esul t s ar e needed or  as a subst i t ut e t o ASTM D6938 or  i f  i t  i s  
det er mi ned t hat  t he l at t er  i s  not  r el i abl e.  Al l  r api d r esul t s obt ai ned by 
ASTM D4643 shal l  be conf i r med by a t est  on a dupl i cat e sampl e per f or med i n 
accor dance wi t h ASTM D2216.   I n t he event  of  s i gni f i cant  di sagr eement  
( mor e t han 2%)  bet ween t he ASTM D6938 and ASTM D2216 t est s,  ASTM D2216 
shal l  gover n and ASTM D6938 shal l  no l onger  be used unt i l  cal i br at i on 
t est s show agr eement  bet ween met hods.   I n t he event  t hat  ASTM D6938 cannot  
be cal i br at ed t o pr ovi de accur at e r esul t s,  ASTM D4643 and ASTM D2216 shal l  
be used excl usi vel y t o det er mi ne moi st ur e.   One ( 1)  moi st ur e cont ent  t est  
wi l l  be per f or med each t i me a densi t y t est  i s  per f or med on any gi ven l i f t .

3. 6. 7   Gr ai n Si ze Anal ysi s

Gr ai n s i ze anal ysi s t est s shal l  be per f or med i n accor dance wi t h ASTM D422.   
One ser i es of  t est s shal l  be conduct ed at  t he begi nni ng of  each wor k shi f t  
wher e Soi l - Bent oni t e Fi l l  i s  t o be pr oduced.   A ser i es of  t est s shal l  
i ncl ude a gr ai n s i ze anal ysi s on r epr esent at i ve sampl es of  t he st ockpi l ed 
Base Soi l  and one gr ai n s i ze anal ysi s on r epr esent at i ve sampl es of  t he 
mi xed Soi l - Bent oni t e Fi l l ,  as pl aced.

3. 6. 8   Li qui d Li mi t  and Pl ast i c i t y I ndex

One l i qui d l i mi t  and pl ast i c i t y i ndex shal l  be per f or med on t he 
Soi l - Bent oni t e Fi l l  f or  each gr ai n s i ze anal ysi s conduct ed.   Li qui d l i mi t  
and pl ast i c i t y i ndex shal l  be i n accor dance wi t h ASTM D4318.

3. 6. 9   Addi t i onal  Test i ng

The Cont r act i ng Of f i cer  may r equest  addi t i onal  t est s i f  t her e i s r eason t o 
doubt  t he adequacy of  t he compact i on,  speci al  compact i on pr ocedur es ar e 
bei ng used,  mat er i al s change,  i f  t he Cont r act i ng Of f i cer  det er mi nes t hat  
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t he Cont r act or ' s t est i ng i s i nadequat e,  or  t he Cont r act or  i s concent r at i ng 
backf i l l  and f i l l  oper at i ons i n a r el at i vel y smal l  ar ea.

3. 6. 10   Test i ng By The Gover nment

Dur i ng t he l i f e of  t hi s cont r act ,  t he Gover nment  or  i t s subcont r act ed l ab 
wi l l  per f or m qual i t y assur ance t est s.   The Cont r act or  shal l  make mat er i al s 
avai l abl e f or  t est i ng and expose mat er i al s f or  t est i ng at  t he r equest  of  
t he Cont r act i ng Of f i cer  f or  t he dur at i on of  t hi s cont r act .   The Cont r act or  
wi l l  pr ovi de a mi ni mum of  72 hour  not i ce pr i or  t o conduct i ng sampl e 
col l ect i on at  mat er i al  pr ovi der  s i t e t o al l ow gover nment  t he abi l i t y  t o 
schedul e r esour ces f or  any spl i t  sampl i ng dur i ng t he dur at i on of  t he 
contract.

3. 6. 11   Reporting

On a dai l y basi s,  f ur ni sh t he i nspect i on r ecor ds and al l  mat er i al  t est i ng 
r esul t s,  t he quant i t y of  f i l l  pl aced,  as wel l  as t he r ecor ds of  cor r ect i ve 
act i on t aken,  i n accor dance wi t h Sect i on 01 45 04 CONTRACTOR QUALI TY 
CONTROL.

       - -  End of  Sect i on - -
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SECTI ON 35 42 35

FI LTER GRAVEL

PART 1   GENERAL

1. 1   SCOPE

The wor k cover ed by t hi s sect i on consi st s of  f ur ni shi ng al l  pl ant ,  l abor ,  
equi pment ,  and mat er i al s,  and per f or mi ng al l  oper at i ons i n connect i on wi t h 
t he const r uct i on of  st one pr ot ect i on f or  t he st r uct ur es and el sewher e as 
shown on t he dr awi ngs or  as di r ect ed by t he Cont r act i ng Of f i cer  i n 
accor dance wi t h t hese speci f i cat i ons and appl i cabl e dr awi ngs.

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM C127 ( 2015)  St andar d Test  Met hod f or  Densi t y,  
Rel at i ve Densi t y ( Speci f i c  Gr avi t y) ,  and 
Absor pt i on of  Coar se Aggr egat e

ASTM C136 ( 2006)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C295/ C295M ( 2012)  Pet r ogr aphi c Exami nat i on of  
Aggr egat es f or  Concr et e

ASTM C33/ C33M ( 2016)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C535 ( 2016)  St andar d Test  Met hod f or  Resi st ance 
t o Degr adat i on of  Lar ge- Si ze Coar se 
Aggr egat e by Abr asi on and I mpact  i n t he 
Los Angel es Machi ne

ASTM C88 ( 2013)  St andar d Test  Met hod f or  Soundness 
of  Aggr egat es by Use of  Sodi um Sul f at e or  
Magnesi um Sul f at e

ASTM D5312/ D5312M ( 2012;  R 2013)  Eval uat i on of  Dur abi l i t y  of  
Rock f or  Er osi on Cont r ol  Under  Fr eezi ng 
and Thawi ng Condi t i ons

ASTM D5313/ D5313M ( 2012;  R 2013)  Eval uat i on of  Dur abi l i t y  of  
Rock f or  Er osi on Cont r ol  Under  Wet t i ng and 
Dr yi ng Condi t i ons

ASTM D75/ D75M ( 2014)  St andar d Pr act i ce f or  Sampl i ng 
Aggregates
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1. 3   SUBMITTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  i nf or mat i on onl y.   When 
used,  a desi gnat i on f ol l owi ng t he " G"  desi gnat i on i dent i f i es t he of f i ce 
t hat  wi l l  r evi ew t he submi t t al  f or  t he Gover nment .   Submi t  t he f ol l owi ng 
i n accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

St one Sour ce; G|DO

  For  each i ndi v i dual  sour ce of  st one ( quar r y)  i dent i f i ed by t he 
Cont r act or  as a pot ent i al  suppl i er  of  f i l t er  gr avel ,  t he 
Cont r act or  shal l  submi t  i n r epor t  f or mat ,  a St one Sour ce Submi t t al  
as speci f i ed i n par agr aph STONE SOURCE SUBMI TTAL of  t hi s sect i on.   
The St one Sour ce Submi t t al  shal l  be pr epar ed,  s i gned,  and st amped 
by an i ndependent ,  l i censed Pr of essi onal  Geol ogi st  f r om t he st at e 
of  t he sour ce mat er i al .   The st one sour ce submi t t al  and t est  
r epor t s consi st i ng of  bul k speci f i c  gr avi t y,  i ni t i al  gr adat i on 
t est i ng,  and eval uat i on t est i ng of  st one shal l  be submi t t ed 
concur r ent l y.   Any of  t he above submi t t ed i ndi v i dual l y wi l l  be 
r ej ect ed as i ncompl et e.

Fi l t er  Gr avel  ( No.  89) ; G|DO

  Submi t  dat a i ndi cat ed on par agr aph STONE SOURCE SUBMI TTAL f or  
each desi gnat i on.   Thi s dat a shal l  be submi t t ed concur r ent l y and 
wi t hi n t he St one Sour ce Submi t t al ( s) .

SD- 06 Test  Repor t s

Bul k Speci f i c  Gr avi t y; G|DO

  Submi t  t he r esul t s of  bul k speci f i c  gr avi t y ( SSD)  t est s f or  each 
gr avel  desi gnat i on f r om each pr oposed sour ce.   The i nf or mat i on 
shal l  be f ur ni shed concur r ent l y wi t h t he St one Sour ce Submi t t al .

Gr adat i on Test ; G|DO

  Submi t  t he gr adat i on t est s usi ng t he GRADATI ON TEST DATA SHEET   
encl osed at  end of  t hi s sect i on and ENG FORM 2087,  and i n 
accor dance wi t h r equi r ement s of  par agr aph GRADATI ON TEST.

Eval uat i on Test i ng of  St one Repor t ; G|DO

  Pr i or  t o appr oval  of  any St one Sour ce,  t he Cont r act or  shal l  
submi t  l abor at or y t est i ng r esul t s i n t he St one Sour ce Submi t t al .   
Test s shal l  be compl et ed i n accor dance wi t h r equi r ement s of  
par agr aph EVALUATI ON TESTI NG OF STONE.   Eval uat i on t est i ng shal l  
be conduct ed f or  each St one Sour ce ( quar r y)  pr oposed by t he 
Cont r act or  as a sour ce of  st one mat er i al .   For  Fi l t er  Gr avel  ( No.  
89) ,  eval uat i on t est i ng shal l  al so be conduct ed f or  each di st i nct  
l i t host r at i gr aphi c f aci es ( i . e.  r ock wi t h di f f er ent  mi ner al ogi c 
composi t i on)  wi t hi n each St one Sour ce t hat  t he Cont r act or  pr oposes 
t o suppl y st one mat er i al  f r om.   Di f f er ent  l i t host r at i gr aphi c 
f aci es wi t hi n t he quar r y as wel l  as t he l i t host r at i gr aphi c( s)  
f aci es pr oposed as t he sour ce of  st one mat er i al  shoul d be 
di scussed i n t he St one Sour ce Submi t t al .   The Eval uat i on Test i ng 
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of  St one Repor t  f or  al l  gr avel  t ypes shal l  be submi t t ed wi t hi n and 
concur r ent l y wi t h t he St one Sour ce Submi t t al ( s)  f or  each st one 
sour ce pr oposed by t he Cont r act or  suppl y i ng t hose gr adat i ons.

1. 4   QUALI TY ASSURANCE

Al l  gr avel  t ypes shal l  meet  al l  qual i t y,  t est i ng,  and gr adat i on 
r equi r ement s of  t hi s sect i on.   The st one shal l  be c l ean and f r ee f r om 
soi l ,  quar r y f i nes,  f or ei gn mat er i al  and shal l  cont ai n no r ef use.   Fi l t er  
gr avel  ( No.  89)  shal l  cont ai n no cal car eous and/ or  car bonaceous 
mat er i al s.   The st one mat er i al  shal l  al so be f r ee f r om shel l  t hat  i s  not  
physi cal l y cement ed t o r ock ( " f r ee shel l " ) .   Any soi l ,  quar r y f i nes,  dust ,  
or  f or ei gn mat er i al  adher i ng t o or  combi ned wi t h t he st one as a r esul t  of  
pr oduct i on,  shi ppi ng,  or  st ockpi l i ng pr ocesses shal l  be r emoved pr i or  t o 
st ockpi l e i nspect i ons,  gr adat i on t est i ng or  pl acement  on t he pr oj ect  
st r uct ur e.   The Cont r act or  shal l  c l ean t he af or ement i oned soi l ,  f i nes,  or  
f or ei gn mat er i al  by any met hod such as wat er  pr essur e wash or  hi gh 
pr essur e ai r  t hat  al l ows vi sual  exami nat i on of  t he st one mat er i al .   The 
Cont r act or  shal l  be r esponsi bl e f or  any expense t o c l ean st one f or  qual i t y 
cont r ol  or  qual i t y assur ance pur poses.   I ncl usi on of  obj ect i onabl e 
quant i t i es ( mor e t han 1 per cent  by t ot al  vol ume)  of  di r t ,  sand,  c l ay,  
cher t ,  and/ or  r ock f l our / quar r y f i nes shal l  not  be per mi t t ed.

1. 4. 1   Gr adat i on Test

The Cont r act or  shal l  per f or m gr adat i on t est s on al l  gr avel  t ypes pr oduced 
at  each st one sour ce.   Al l  gr adat i on t est s shal l  be r epor t ed usi ng t he 
GRADATI ON TEST DATA SHEET at t ached at  end of  t hi s sect i on and ENG FORM 
2087.   An exampl e gr adat i on t est  i s  al so at t ached t o t he end of  t hi s 
sect i on.   The Cont r act or  shal l  not i f y t he Cont r act i ng Of f i cer  not  l ess 
t han 21 cal endar  days i n advance of  each gr adat i on t est ,  except  t he 
i ni t i al  gr adat i on t est  whi ch r equi r es no not i f i cat i on.   Fai l ur e on t he 
i ni t i al  gr adat i on t est  sampl e and on subsequent  gr adat i on t est i ng wi l l  be 
consi der ed cause f or  r ej ect i on of  t he quar r y and/ or  quar r y pr oduct i on 
pr ocess i f  not  cor r ect ed by t he Cont r act or  by t he t hi r d r e- t est .   Al l  
st one i n t he each f ai l ed gr adat i on t est  sampl e shal l  be set  asi de and 
r emoved f r om pr oduct i on st ockpi l es f or  r epr ocessi ng.   Any addi t i onal  
gr adat i on t est s r equi r ed due t o t he f ai l ur e of  a gr adat i on t est  sampl e 
wi l l  not  be consi der ed as one of  t he pr e- pl anned t est s.   Al l  poi nt s on 
i ndi v i dual  gr adi ng cur ves obt ai ned f r om r epr esent at i ve sampl es of  any 
gr adat i on t est  shal l  l i e bet ween t he boundar y l i mi t s as def i ned by smoot h 
cur ves dr awn t hr ough t he t abul at ed gr adat i on l i mi t s pl ot t ed on ENG FORM 
2087 or  s i mi l ar  f or m.   The i ndi v i dual  gr adat i on cur ves wi t hi n t hese l i mi t s 
shal l  not  exhi bi t  abr upt  changes i n s l ope denot i ng ei t her  gap gr adi ng or  
scal pi ng of  cer t ai n s i zes or  ot her  i r r egul ar i t i es whi ch woul d be 
det r i ment al  t o t he pr oper  f unct i oni ng of  t he gr adat i on t est ed.   The 
mi ni mum sampl e s i ze and t he mi ni mum number  of  t est s r equi r ed shal l  be as 
follows:

   Gr adat i on               Mi ni mum Sampl e Wei ght           Number  of  Test s

   Fi l t er  Gr avel  ( No.  89)       100 pounds                       4

1. 4. 1. 1   Fi l t er  Gr avel  Gr adat i on Test i ng

Fi l t er  Gr avel  shal l  be sampl ed i n accor dance wi t h ASTM D75/ D75M and t est ed 
i n accor dance wi t h ASTM C136 wi t h one i ni t i al  gr adat i on t est  compl et ed at  
a USACE val i dat ed l abor at or y and submi t t ed wi t h t he St one Sour ce Submi t t al  
f or  each pr oposed sour ce of  gr avel  mat er i al .   Addi t i onal  r andom gr adat i on 
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t est s,  al so compl et ed at  a USACE val i dat ed l abor at or y,  wi l l  be conduct ed 
on t he Fi l t er  Gr avel  f r om st ockpi l e and pl aced l ocat i ons when di r ect ed by 
t he Cont r act i ng Of f i cer .   Any t est  not  meet i ng t he r equi r ed gr adat i on wi l l  
r esul t  i n r ej ect i on of  t he f ai l i ng st one.   Addi t i onal  t est s wi l l  be 
r equi r ed by t he Cont r act i ng Of f i cer  at  no cost  t o t he Gover nment  t o 
del i neat e t he l i mi t s of  out - of - spec st one.   Any f ai l i ng t est  wi l l  not  be 
count ed as one of  t he mi ni mum number  of  t est s st at ed above.   Al l  sampl es 
t o be t est ed shal l  be col l ect ed i n t he pr esence of  t he Cont r act i ng 
Of f i cer .   The Cont r act i ng Of f i cer  shal l  be not i f i ed a mi ni mum of  15 days 
pr i or  t o any schedul ed gr adat i on t est / sampl e col l ect i on at  t he pr oposed 
source.

1. 5   STONE SOURCE SUBMI TTAL

For  each i ndi v i dual  sour ce of  st one ( quar r y)  i dent i f i ed by t he Cont r act or  
as a pot ent i al  suppl i er  of  mat er i al  f or  use on t he pr oj ect  st r uct ur e,  t he 
Cont r act or  shal l  submi t ,  i n r epor t  f or mat ,  a St one Sour ce Submi t t al .   The 
st one sour ce submi t t al  shal l  be pr epar ed,  s i gned,  and st amped by an 
i ndependent  Pr of essi onal  Geol ogi st ,  l i censed i n t he U. S.  St at e of  t he 
sour ce mat er i al .   The St one Sour ce Submi t t al  f or  each sour ce shal l  cont ai n 
gener al  quar r y i nf or mat i on,  quar r y l ocat i on map,  geol ogi c name of  
f or mat i on mi ned,  and t he i nt ended pr oduct s obt ai ned f r om t he desi gnat ed 
sour ce -  ( i . e.  Pr oduct  Dat a l i s t ed i n subpar agr aph SD- 03) .   Di f f er ent  
l i t host r at i gr aphi c f aci es wi t hi n t he quar r y as wel l  as t he 
l i t host r at i gr aphi c( s)  f aci es pr oposed as t he sour ce of  st one mat er i al  
shoul d be di scussed i n t he St one Sour ce Submi t t al .   The Eval uat i on Test i ng 
of  St one Repor t  and t est  r epor t s consi st i ng of  Bul k Speci f i c  Gr avi t y and 
I ni t i al  Gr adat i on Test i ng shal l  al so be submi t t ed wi t hi n and concur r ent l y 
wi t h t he St one Sour ce Submi t t al .   The St one Sour ce Submi t t al  f r om each 
quar r y so desi gnat ed shal l  st at e t hat  t he st one has met  al l  speci f i ed 
r equi r ement s st i pul at ed her ei n.   I t  i s  t he Cont r act or ' s r esponsi bi l i t y  t o 
compl et e al l  submi t t al s,  pr oduct  dat a,  and t est i ng r equi r ement s t o 
det er mi ne t hat  t he st one sour ce or  combi nat i on of  sour ces sel ect ed ar e 
capabl e of  pr ovi di ng t he speci f i ed qual i t y,  quant i t i es,  and gr adat i on 
needed and at  t he r at e needed t o mai nt ai n t he schedul ed pr ogr ess of  t he 
wor k.   No st one shal l  be shi pped f r om any pr oposed st one sour ce( s)  unt i l  
t he Cont r act or  has r ecei ved wr i t t en appr oval  of  t hat  sour ce f r om t he 
Cont r act i ng Of f i cer .

1. 5. 1   St one Sour ce Submi t t al  Schedul e

The St one Sour ce Submi t t al  and Test  Repor t s consi st i ng of  Bul k Speci f i c  
Gr avi t y,  I ni t i al  Gr adat i on Test i ng,  and Eval uat i on Test i ng of  St one shal l  
be submi t t ed concur r ent l y.   Any of  t he above document s submi t t ed 
i ndi v i dual l y wi l l  be r ej ect ed as i ncompl et e.   Any of  t he above document s 
submi t t ed i ndi v i dual l y wi l l  be r ej ect ed as i ncompl et e.   I f  t he submi t t al  
has dat a omi ssi ons or  i s i ncompl et e,  i t  wi l l  be r ej ect ed and r et ur ned t o 
t he Cont r act or .   The Cont r act or  shal l  cor r ect  al l  er r or s,  omi ssi ons,  or  
def i c i enci es and r esubmi t .   No st one mat er i al  shal l  be shi pped f r om any 
pr oposed sour ce unt i l  t he Cont r act or  has r ecei ved wr i t t en appr oval  of  t hat  
sour ce f r om t he Cont r act i ng Of f i cer .
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PART 2   PRODUCTS

2. 1   EVALUATI ON TESTI NG OF STONE

2. 1. 1   Fi l t er  Gr avel

2. 1. 1. 1   Bul k Speci f i c  Gr avi t y

Fi l t er  Gr avel  ( No.  89)  shal l  have a mi ni mum bul k speci f i c  gr avi t y,  
sat ur at ed sur f ace dr y ( SSD) ,  of  2. 65 based upon wat er  havi ng a uni t  wei ght  
of  62. 4 pounds per  cubi c f oot .   ( Ther e i s no known l ocal  sour ce of  Fi l t er  
Gr avel  No.  89) .   The met hod of  t est  f or  bul k speci f i c  gr avi t y ( SSD)  shal l  
be ASTM C127.

2. 1. 1. 2   Gradation

No.  89 Fi l t er  Gr avel  shal l  meet  t he gr adat i on r equi r ement s of  ASTM C33/ C33M
 No.  89 st one.   St ockpi l i ng and pl acement  shal l  not  cause segr egat i on of  
gr avel s ( such as but  not  l i mi t ed t o pl aci ng by conveyor  or  chut e) .

2. 1. 1. 3   Eval uat i on Test s

Test i ng f or  t he pur pose of  eval uat i on t he pr oposed st one sour ce or  
combi nat i on of  st one sour ces shal l  be made at  t he Cont r act or ' s expense.   
Sel ect i on of  st one eval uat i on sampl es i n each sour ce pr oposed as a 
suppl i er  of  st one f or  t hi s cont r act  shal l  be made under  t he super vi s i on of  
t he Cont r act i ng Of f i cer  and shi pped t o an i ndependent ,  USACE val i dat ed 
l abor at or y.   The sampl es shal l  be shi pped at  t he Cont r act or ' s expense t o a 
l abor at or y val i dat ed by t he gover nment  t o per f or m t he r equi r ed t est s.   Al l  
st one shal l  meet  or  exceed t he speci f i ed pr oper t i es l i s t ed i n Tabl e 1,  
except  gr adat i on wi dt h shal l  be wi t hi n t he gr adat i on band speci f i ed.   
Addi t i onal  t est s t o whi ch t he st one shal l  be subj ect ed wi l l  i ncl ude uni t  
wei ght ,  absor pt i on,  speci f i c  gr avi t y,  sul f at e soundness,  LA abr asi on,  
f r eezi ng and t hawi ng,  wet t i ng and dr yi ng,  car bonat e cont ent  and 
pet r ogr aphi c anal ysi s i n or der  t o demonst r at e t hat  t he st one i s of  a 
sat i sf act or y qual i t y.   Fi l t er  gr avel  shal l  be non- cal car eous aggr egat e.   
St one shal l  meet  t he f ol l owi ng cr i t er i a:

                                 TABLE 1
                              FI LTER GRAVEL
                           ACCEPTANCE CRI TERI A

                                ASTM
          TEST                STANDARD                TEST VALUE 

        Gr adat i on          ASTM C33/ C33M           ASTM No.  89 St one

  Mi ni mum Speci f i c  Gr avi t y   ASTM C127         2. 65 ( sat ur at ed sur f ace dr y)

       Absor pt i on            ASTM C127             Less t han 2 per cent

    Sul f at e Soundness        ASTM C88           Less t han 5 per cent  l oss

      LA Abr asi on            ASTM C535          Less t han 20 per cent  l oss
                                                   f or  500 r evol ut i ons

     Fr eeze and Thaw         ASTM D5312/ D5312M     Less t han 10 per cent  l oss
                                                     f or  20 cycl es
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                                 TABLE 1
                              FI LTER GRAVEL
                           ACCEPTANCE CRI TERI A

                                ASTM
          TEST                STANDARD                TEST VALUE 
    Wet t i ng and Dr yi ng       ASTM D5313/ D5313M     Less t han 1 per cent  l oss
                                                     f or  30 cycl es

       Pet r ogr aphy           ASTM C295/ C295M       Fr esh,  i nt er l ocki ng
                                                       cr yst al l i ne,
                                                 no c l ay mi ner al s,  and no
                                                   sol ubl e mat er i al s

2. 2   ACCEPTANCE OF STONE MATERI AL

Accept ance of  a sour ce of  st one i s not  t o be const r ued as accept ance of  
al l  mat er i al  f r om t hat  sour ce.   The r i ght  i s  r eser ved t o r ej ect  mat er i al s 
f r om cer t ai n l ocal i zed ar eas,  zones,  st r at a,  or  channel s,  when such 
mat er i al s ar e unsui t abl e f or  st one as det er mi ned by t he Cont r act i ng 
Of f i cer .   Di f f er ent  l i t host r at i gr aphi c mat er i al  shi pped t o t he pr oj ect  
s i t e t han t hat  speci f i ed i n t he St one Sour ce Submi t t al  and appr oved by t he 
Cont r act i ng Of f i cer  shal l  l i kewi se be r ej ect ed.   Dur i ng t he cont r act  
per i od,  bot h pr i or  t o and af t er  mat er i al s ar e del i ver ed t o t he j ob s i t e,  
v i sual  i nspect i ons and measur ement s of  st one mat er i al s may be per f or med by 
t he Cont r act i ng Of f i cer .   The Cont r act i ng Of f i cer  r eser ves t he r i ght  t o 
r ej ect  i ndi v i dual  uni t s of  pr oduced speci f i ed mat er i al s i n st ockpi l es at  
t he quar r y,  al l  t r ansf er  poi nt s,  i n st ockpi l e at  t he pr oj ect  const r uct i on 
s i t e or  i n t he pr oj ect  st r uct ur e when such mat er i al s ar e det er mi ned t o be 
unsui t abl e.   The Cont r act i ng Of f i cer  al so r eser ves t he r i ght  t o col l ect  
sampl es at  any of  t he above pr oduct i on or  t r ansf er  poi nt s f or  i ndependent  
QA t est i ng.

2. 2. 1   St one Mat er i al  Not  Meet i ng Speci f i cat i ons

I f  t he Cont r act i ng Of f i cer ,  dur i ng t he i nspect i ons,  f i nds t hat  t he st one 
qual i t y,  s i ze,  shape,  gr adat i on,  or  wei ght s of  t he st one bei ng f ur ni shed 
ar e not  as speci f i ed or  ar e quest i onabl e i n qual i t y,  r e- sampl i ng and 
r e- t est i ng by t he Cont r act or  shal l  be r equi r ed.   Sampl i ng of  t he del i ver ed 
st one f or  t est i ng and t he manner  i n whi ch t he t est i ng i s t o be per f or med 
shal l  be as di r ect ed by t he Cont r act i ng Of f i cer .   Thi s addi t i onal  sampl i ng 
and t est i ng shal l  be per f or med at  t he Cont r act or ' s expense when t est  
r esul t s i ndi cat e t hat  t he mat er i al s do not  meet  speci f i ed r equi r ement s.   
When t est  r esul t s i ndi cat e t hat  mat er i al s meet  speci f i ed r equi r ement s,  an 
equi t abl e adj ust ment  i n t he cont r act  pr i ce wi l l  be made f or  t he sampl i ng 
and t est i ng.   Any mat er i al  r ej ect ed shal l  be r emoved or  di sposed of  as 
speci f i ed and at  t he Cont r act or ' s expense.   I f  a sour ce f or  st one so 
desi gnat ed by t he Cont r act or  i s not  accept ed f or  use by t he Cont r act i ng 
Of f i cer ,  t he Cont r act or  shal l  pr opose ot her  sour ces and t est i ng of  ot her  
sour ces shal l  be per f or med at  no addi t i onal  cost  t o Gover nment .

PART 3   EXECUTI ON

3. 1   BASE PREPARATI ON

Ar eas on whi ch Fi l t er  Gr avel  ar e t o be pl aced shal l  be gr aded and/ or  
dr essed t o conf or m t o cr oss sect i ons shown on t he cont r act  dr awi ngs.   The 
pr epar ed base shal l  be appr oved by t he Cont r act i ng Of f i cer .   Wher e such 
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ar eas ar e bel ow t he al l owabl e mi nus t ol er ance l i mi t  t hey shal l  be br ought  
t o gr ade by f i l l  wi t h ear t h s i mi l ar  t o t he adj acent  mat er i al  and t hen 
compact ed t o a densi t y equal  t o t he adj acent  i n pl ace mat er i al .   
I mmedi at el y pr i or  t o pl aci ng Fi l t er  Gr avel ,  t he pr epar ed base wi l l  be 
i nspect ed by t he Cont r act i ng Of f i cer  and no mat er i al  shal l  be pl aced 
t her eon unt i l  t hat  ar ea has been appr oved.

3. 2   PLACEMENT

3. 2. 1   Pl acement  of  Gr avel  on Pr epar ed Base

Fi l t er  Gr avel  shal l  be spr ead uni f or ml y on t he pr epar ed base t o t he s l ope 
l i nes and gr ades as i ndi cat ed on t he cont r act  dr awi ngs and i n such manner  
as t o avoi d damage t o t he pr epar ed base.   The degr ee of  f i ni sh f or  Fi l t er  
Gr avel  shal l  be pl us 3 i nches and mi nus 0 i nches.   Pl acement  shal l  begi n 
at  t he bot t om of  t he ar ea t o be cover ed and cont i nue up sl ope.   Subsequent  
l oads of  mat er i al  shal l  be pl aced agai nst  pr evi ousl y pl aced mat er i al  i n 
such a manner  as t o ensur e a r el at i vel y homogenous mass.   St one pl acement  
whi ch segr egat es t he par t i c l e s i zes wi t hi n t he gr avel  l ayer s or  cause 
mi xi ng of  t he gr avel  l ayer s wi l l  not  be per mi t t ed ( such as but  not  l i mi t ed 
t o st ockpi l i ng f r om conveyor  or  chut e) .   Fi l t er  Gr avel  shal l  be kept  f r ee 
f r om cont ami nat i on wi t h soi l  or  ot her  debr i s.   Any Fi l t er  Gr avel  t hat  
becomes cont ami nat ed shal l  be r emoved f r om t he si t e and r epl aced at  no 
addi t i onal  cost  t o t he Gover nment .   Li f t s of  soi l  pl aced adj acent  t o 
Fi l t er  Gr avel  shal l  be s l oped away f r om t he exposed Fi l t er  Gr avel .   Any 
damage t o t he sur f ace of  t he pr epar ed base dur i ng pl acement  of  t he 
mat er i al  shal l  be r epai r ed bef or e pr oceedi ng wi t h t he wor k.

3. 2. 2   Compaction

Fi l t er  Gr avel  shal l  be compact ed usi ng an appr oved vi br at or y r ol l er  or  
pl at e compact or .   Loose l i f t s  of  gr avel  shal l  not  exceed 8 i nches i n 
t hi ckness when compact ed by a r ol l er  or  4 i nches when compact ed by pl at e 
compact or .   A mi ni mum of  2 f ul l  passes shal l  be made by t he compact i on 
equi pment  acr oss each l i f t .   The compact i on shal l  cont i nue unt i l  t he l i f t  
achi eves an unyi el di ng condi t i on and i s appr oved by t he Cont r act i ng 
Of f i cer .   The compact i on equi pment  and met hods shal l  not  cause degr adat i on 
of  t he gr avel  such t hat  i t  no l onger  meet s t he r equi r ed ASTM gr adat i on.   
The t hi ckness of  t he Fi l t er  Gr avel  shal l  be appr oved by t he Cont r act i ng 
Of f i cer .   

3. 3   GRADATI ON TEST DATA AND STONE SOURCES REPORTI NG SHEETS

See next  page.
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Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

G R A D A T I  O N     T E S T     D A T A     S H E E T

                                     Type of  
Quar r y _____________________________ St one Test ed __________________________ 

Dat e of  Test  _______________________ Test i ng Rat e __________________________ 

T E S T     R E P R E S E N T S

        Cont r act  No.                    Di st r i ct                     Tons 
___________________________________________________________________________
|                             |                              |               |
|____________________________|_____________________________|______________|
|                             |                              |               |
|____________________________|_____________________________|______________|
|                             |                              |               |
|____________________________|_____________________________|______________|
                                                           |               |
                                                  TOTAL    | ______________|

G R A D A T I  O N

  St one Si ze      Wei ght       I ndi v i dual       Cumul at i ve      Speci f i cat i on
    ( l bs)         Ret ai ned     % Ret ai ned    % Ret .   % Pass    % Fi ner  by wt
___________________________________________________________________________
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
|              |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
| Tot al  Wei ght  |               |              |        |        |               |
|_____________|______________|_____________|_______|_______|______________|
| Max Si ze     |               |
| St one =      |               |
|_____________|______________|
Remarks: 
_______________________________________________________________________

     I  cer t i f y t hat  t he above st one sampl e i s r epr esent at i ve of  t he
     t ot al  t onnage cover ed by t hi s t est  r epor t .

Cont r act or  Repr esent at i ve _________________________________________________
Gover nment  Repr esent at i ve _________________________________________________

SECTI ON 35 42 35  Page 9
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Her ber t  Hoover  Di ke Rehabi l i t at i on,  St r uct ur e Repl acement s
S- 288 ( HP- 1)  Reconst r uct i on  -   Gl ades Count y,  Fl or i da

STONE SOURCES

    LATI TUDE/      QUARRY LOCATI ON,  ADDRESS,          MAI N OFFI CE ADDRESS 
    LONGI TUDE        & TELEPHONE NUMBER             & TELEPHONE NUMBER

STATE

     _____       ___________________________       _______________________
                 ___________________________       _______________________
                 ___________________________       _______________________
                 ___________________________       _______________________

     _____       ___________________________       _______________________
                 ___________________________       _______________________
                 ___________________________       _______________________
                 ___________________________       _______________________

STATE

     _____       ___________________________       _______________________
                 ___________________________       _______________________
                 ___________________________       _______________________
                 ___________________________       _______________________

     _____       ___________________________       _______________________
                 ___________________________       _______________________
                 ___________________________       _______________________
                 ___________________________       _______________________

       - -  End of  Sect i on - -
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