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SECTION 02355 LUMBER LEFT IN PLACE 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish and install shoring and sheeting as necessary to provide 
adequate safety. 

PRODUCTS 

MATERIALS 

Wood for shoring and sheeting shall be green, rough cut hardwood planking. 

EXECUTION 

INSTALLATION 

The Contractor shall furnish, install and maintain sheeting and bracing required to support 
the sides of excavations, to prevent any movement which could in any way diminish the 
width of the excavation below which is necessary for proper construction and to protect 
adjacent structures from undermining or other damage. If the County determines that 
insufficient or improper supports have been provided, he may order additional supports to 
be installed at the expense of the Contractor. Compliance with such orders shall not relieve 
or release the Contractor from his responsibility for the sufficiency of such supports. Care 
shall be taken to prevent voids outside of the sheeting. Should voids form, they shall be 
immediately filled and rammed. 

The Contractor shall embed and leave in place all sheeting, bracing and other related items 
as shown on the Contract Drawings. The County may direct that sheeting and bracing 
timber be cut off at a specified elevation. No additional payment or compensation shall be 
made for this work. 

Sheeting and bracing not left in place shall be removed carefully in such manner as not to 
endanger other structures, utilities, property, or proposed construction. 

The County may order sheeting and bracing to be left in place; however, this shall not relieve 
the Contractor from liability for damages to persons or property due to negligence or the 
failure on the part of the Contractor to leave in place sufficient sheeting and bracing to 
prevent any caving or moving of the ground. 

The Contractor shall receive no payment other than that included in the pipe bid item price 
for any timber used for sheeting bracing, or other related items. 

END OF SECTION 
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SECTION 02485 SEEDING AND SODDING 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish all labor, materials and equipment necessary to satisfactorily 
return all construction areas to their original conditions or better. 

Work shall include furnishing and placing seed or sod, fertilizing, planting, watering and 
maintenance until acceptance by County. 

RELATED WORK NOT INCLUDED 

Excavation, filling and grading required to establish elevation shown on the Drawings are 
included under other sections of these Specifications. 

QUALITY ASSURANCE 

It is the intent of this Specification that the Contractor is obliged to deliver a satisfactory 
stand of grass as specified. If necessary, the Contractor shall repeat any or all of the work, 
including grading, fertilizing, watering and seeding or sodding at no additional cost to the 
County until a satisfactory stand is obtained. For purposes of grassing, a satisfactory stand 
of grass is herein defined as a full lawn cover over areas to be sodded or seeded, with grass 
free of weeds, alive and growing, leaving no bare spots larger than 3/4 square yard within a 
radius of 8 feet. 

All previously grassed areas where pipelines are laid shall be sodded. All sodding and 
grassing shall be installed in accordance with these Specifications or as directed by the 
County. 

PRODUCTS 

MATERIALS 

Fertilizer: The fertilizer shall be of the slow-release type meeting the following minimum 
requirements: 12 percent nitrogen, 8 percent phosphorus, 8 percent potassium; 40 percent 
other available materials derived from organiC sources. At least 50 percent of the phosphoric 
acid shall be from normal super phosphate or an equivalent source which will provide a 
minimum of two units of sulfur. The amount of sulfur shall be indicated on the quantitive 
analysis card attached to each bag or other container. Fertilizer shall be uniform in 
composition, dry and free flowing delivered to sites in original unopened containers bearing 
manufacturer's statement or guarantee. 

Seeding/Grassing: The Contractor shall grass all unpaved areas disturbed during 
construction which do not require sod. All grassing shall be completed in conformance with 
FOOT Specifications, Sections 570 and 981. The grassed areas shall be mulched and 
fertilized in accordance with FDOT Specifications, except that no additional payment will be 
made for mulching, fertilizing and/or watering. 

Sodding: Sod shall be provided as required on the construction drawings or at locations as 
directed by the County in accordance with Florida Department of Transportation, 
Specifications Section 575 and 981. The Contractor shall furnish bahia grass sod or match 
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existing sod. Placement and watering requirements snail be in accordance with FDOT 
Specifications Section 575, except that no additional payment will be made for placement 
and/or watering. This cost shall be included in the Contract price bid for sodding. 

Topsoil : Topsoil stockpiled during excavation may be used as necessary. If additional 
topsoil is required to replace topsoil removed during construction, it shall be obtained off 
site at no additional cost to the County. Topsoil shall be fertile, natural surface soil, capable 
of producing all trees, plants and grassing specified herein. 

Water: It is the Contractor's responsibility to supply all water to the site, as required during 
seeding and sodding operations and through the maintenance period and until the work is 
accepted. The Contractor shall make whatever arrangements that may be necessary to 
ensure an adequate supply of water to meet the needs for his work. He shall also furnish all 
necessary hose, equipment, attachments and accessories for the adequate irrigation of 
lawns and planted areas as may be required. Water shall be suitable for irrigation and free 
from ingredients harmful to plant life. 

EXECUTION 

INSTALLATION 

When the trench backfill has stabilized sufficiently, the Contractor shall commence work on 
lawns and grassed areas, including fine grading as necessary and as directed by the 
County. 

Finish Grading: Areas to be seeded or sodded shall be finish graded, raked, and debris 
removed. Soft spots and uneven grades shall be eliminated. The County shall approve the 
finish grade of all areas to be seeded or sodded prior to seed or sod application. 

Protection: Seeded and sodded areas shall be protected against traffic or other use by 
placing warning signs or erecting barricades as necessary. Any areas damaged prior to 
acceptance by the County shall be repaired by the Contractor as directed by the County. 

CLEANUP 

Soil or similar materials spilled onto paved areas shall be removed promptly, keeping those 
areas as clean as possible at all times. Upon completion of seeding and sodding operations, 
all excess soil, stones and debris remaining shall be removed from the construction areas. 

LANDSCAPE MAINTENANCE 

Any existing landscape items damaged or altered during construction by the Contractor 
shall be restored or replaced as directed by the County. 

Maintain landscape work for a period of 90 days immediately following complete installation 
of work or until County accepts project. Watering, weeding, cultivating, restoration of grade, 
mowing and trimming, protection from insects and diseases, fertilizing and similar 
operations as needed to ensure normal growth and good health for live plant material shall 
be included at no additional cost to the County. 

REPAIRS TO LAWN AREAS DISTURBED BY CONTRACTOR'S OPERATORS 

Lawn areas planted under this Contract and all lawn areas damaged by the Contractor's 
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operation shall be repaired at once by proper soil preparation, fertilizing and sodding, in 
accordance with these Specifications. 

END OF SECTION 
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SECTION 02513 ASPHALT CONCRETE PAVING 

GENERAL 

SCOPE OF WORK 

1.02 

1.03 

A. 

B. 

The Contractor shall furnish all labor, materials and equipment necessary to complete all 
milling asphalt pavement and asphalt concrete paving (including restoration of driveways) 
as called out on the Contract Documents or as shown on the Drawings. 

QUALITY ASSURANCE 

Qualifications of Asphalt Concrete Producer: The only materials permitted shall be 
furnished by a bulk asphalt concrete producer exclusively engaged in the production of hot
mix, hot-laid asphalt concrete. 

Qualification of Testing Agency: The County may employ a commercial testing laboratory 
to conduct tests and evaluations of asphalt concrete materials and design. The Contractor 
shall: 

1. Provide asphalt concrete testing and inspection service acceptable to County. 
2. Include sampling and testing asphalt concrete materials proposed, and tests and 

calculations for asphalt concrete mixtures. 
3. Provide field testing facilities for quality control testing during paving operations. 

C. Requirements of Regulatory Agencies: The Contractor shall comply with the applicable 
requirements of: 

A. 

1. Manatee County Utility Operations Department 
2. Manatee County Transportation Department 
3. State of Florida Dept. of Transportation 

PAVING QUALITY REQUIREMENTS 

General: In addition to other specified conditions, the Contractor shall comply with the 
following minimum requirements: 

1. In-place asphalt concrete course shall be tested for compliance with requirements 
for density, thickness and surface smoothness. 

2. Final surface shall be provided of uniform texture, conforming to required grades 
and cross sections. 

3. A minimum of four inch diameter pavement specimens for each completed course 
shall be taken from locations as directed by the County. 

4. Holes from test specimens shall be repaved as specified for patching defective work. 

B. Density: 

1. When subjected to 50 blows of standard Marshall hammer on each side of an in 
place material specimen, densities shall be comparable to a laboratory specimen of 
same asphalt concrete mixture. 

2. The minimum acceptable density of in-place course material shall be 98% of the 
recorded laboratory specimen density. 
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1.04 

C. Thickness: In-place compacted thicknesses shall not be acceptable if less than the 
minimum thicknesses shown on the Drawings. 

D. Surface Smoothness: 

A. 

B. 

1. Finished surface of each asphalt concrete course shall be tested for smoothness, 
using a 10ft. straightedge applied parallel to and at right angles to centerline of 
paved areas. 

2. Surface areas shall be checked at intervals directed by County. 
3. Surfaces shall not be acceptable if they exceed the following: 

a. Base Course: 1/4 in. in 10ft. 
b. Surface Course: 3/16 in. in 10ft. 
c. Crowned Surfaces: 

SUBMITTALS 

(1) Test crowned surfaces with a crown template, centered and at right 
angles to the crown. 

(2) Surfaces will not be acceptable if varying more than 1/4 in. from the 
template. 

Samples: The Contractor may be required to provide samples of materials for laboratory 
testing and job-mix design. 

Test Reports: The Contractor shall submit laboratory reports for following materials tests: 

1. Coarse and fine aggregates from each material source and each required grading: 
a. Sieve Analysis: ASTM C 136 (AASHO T 27). 
b. Unit Weight of Slag: ASTM C29 (AASHO T 19). 
c. Soundness: ASTM C 88 (AASHO T 104) for surface course aggregates only. 
d. Sand Equivalent: ASTM D 2419 (AASHO T 176). 
e. Abrasion of Coarse Aggregate: ASTM C131 (AASHO T 96),for surface 

course aggregates only. 
2. Asphalt cement for each penetration grade: 

a. Penetration: ASTM D5 (AASHO T49). 
b. Viscosity (Kinematic): ASTM D2170 (AASHO T 201). 
c. Flash Point: ASTM D92 (AASHO T 48). 
d. Ductility: ASTM D 113 (AASHO T 51). 
e. Solubility: ASTM D 4 (AASHO T 44). 
f. Specific Gravity: ASTM D 70 (AASHO T 43). 

3. Job-mix design mixtures for each material or grade: 
a. Bulk Specific Gravity for Coarse Aggregate: ASTM C 117(AASHO T 85). 
b. Bulk Specific Gravity for Fine Aggregate: ASTM C 128(AASHO T 84). 

4. Uncompacted asphalt concrete mix: Maximum Specific Gravity: ASTM D 2041 
(AASHO T 209). 

5. Compacted asphalt concrete mix: 
a. Bulk Density: ASTM D 1188 (AASHO T 166). 
b. Marshall Stability and Flow: ASTM D 1559. 

6. Density and voids analysis: 
a. Provide each series of asphalt concrete mixture text specimens, in 

accordance with A.1. MS-2 "Mix Design Methods for Asphalt Concrete". 
b. Use Marshall method of mix design unless otherwise directed or acceptable 

to the County. 
c. Report the quantity of absorbed asphalt cement in pounds of dry aggregate, 
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A. 

B. 

C. 

PART 2 

2.01 

A. 

B. 

percent air voids, and percent voids in mineral aggregate. 
7. Sampling and testing of asphalt concrete mixtures for quality control during paving 

operations: 
a. Uncompacted asphalt concrete mix. 

(1) Asphalt Cement Content: ASTM D 2172 (AASHO T 164). 
(2) Penetration of Recovered Asphalt Cement: ASTM D 5(AASHO T 

49). 
(3) Ductibility of Recovered Asphalt Cement: ASTM D 113(AASHO T 

51). 
b. Compacted asphalt concrete mix: 

(1) Bulk Density: ASTM D 1188 (AASHO T 166). 
Marshall Stability and Flow: ASTM D1559). 

c. Perform at least one test for each day's paving. 
8. Asphalt plant inspection: ASTM D 290. 
9. Additional testing: 

a. Retesting shall be required if previous tests indicate insufficient values, or if 
directed by the County. 

b. Testing shall continue until specified values have been attained. 
10. Asphalt concrete materials which do not comply with specified requirements shall 

not be permitted in the work. 

JOB CONDITIONS 

Weather Limitations: 

1. Apply bituminous prime aM tack coats only when the ambient temperature in the 
shade is 50 degrees F. and when the temperature has not been below 35 degrees 
F. for 12 hours immediately prior to application. 

2. Do not apply when the base surface is wet or contains an excess of moisture which 
would prevent uniform distribution and the required penetration. 

3. Construct asphalt concrete surface course only when atmospheric temperature is 
above 40 degrees F., when the underlying base is dry, and when weather is not 
rainy. 

4. Base course may be placed when air temperature is not below 30 degrees F. and 
rising, when acceptable to the County. 

Grade Control: Establish and maintain the required lines and grades, including crown and 
cross-slope, for each course during construction operations. 

Traffic Control: Maintain vehicular and pedestrian traffic during paving operations, as 
required for other construction activities. 

PRODUCTS 

MATERIALS 

Soil Cement or Shell Base Course: as specified in FOOT Section 270, "Material for Base 
and Stabilized Base", and as called for in the Contract Documents. 

Aggregate for Asphalt Concrete, General: 

1. Sound, angular crushed stone, crushed gravel, or crushed slag: ASTM D 692. 
2. Sand, stone, or slag screening: ASTM D 1073. 
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2.02 

2.03 

3. Provide aggregate in gradations for various courses to comply with local highway 
standards. 

C. Surface Course Aggregates: 

1. Provide natural sand, unless sand prepared from stone, slag, or gravel or 
combinations are required to suit local conditions. 

D. Asphalt Cement: Comply with ASTM D 946 for 85-100 penetration grade. 

E. Prime Coat: 

A. 

A. 

B. 

1. Cut-back liquid asphalt. 
2. Medium-Curing type: ASTM D 2027, Grade MC-70. 

ASPHALT-AGGREGATE MIXTURES 

Job-mix criteria: 

1. Provide job-mix formulas for each required asphalt-aggregate mixture. 
2. Establish a single percentage of aggregate passing each required sieve size, a 

single percentage of asphalt cement to be added to aggregate, and a single 
temperature at which asphalt concrete is to be produced. 

3. Comply with the mix requirements of local governing highway standards. 
4. Maintain material quantities within allowable tolerances of the governing standards. 

TRAFFIC AND PARKING MARKING MATERIALS 

Traffic lane marking paint with chlorinated rubber base. 

Factory mixed, quick drying and non bleeding, FS TT-P-115C, Type III. 

C. Color: Driving Lane Dividers - White 
No Parking Zone - Yellow 
Parking Dividers - White 

PART 3 EXECUTION 

3.01 

A. 

SURFACE PREPARATION 

Subbase Preparation: 

1. The Contractor shall remove from the area all organic substance encountered to a 
depth of six or eight inches (6" or 8"), or to such depth and width as directed by the 
County. The entire area shall be plowed and dragged prior to placing a stabilizing 
additive, if required to meet minimum bearing value. 

2. Subbase shall be compacted to a minimum density of 98 percent of the maximum 
as determined by the Modified Proctor Density AASHTO T180, and shall have a 
minimum bearing value of 40 pounds per square inch as determined by the Florida 
Bearing Test. 

B. Base Course: 
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1. Check subgrade for conformity with elevations and section immediately before placing 
base material. 

2. Place base material in compacted layers not more than 6 inches thick, unless 
continuing tests indicate the required results are being obtained with thicker layers. 

3. In no case will more than 8-inches of compacted base be placed in one lift. 
4. Spread, shape, and compact all base material deposited on the subgrade during the 

same day. 
5. Compact base course material to be not less than 95% of maximum density: ASTM 

D 1557, Method D (98 percent maximum density: MSHTO T-180). 
6. Test density of compacted base course: ASTM D 2167. 
7 Conduct one test for each 250 sq. yds. of in-place material, but in no case not less 

than one daily for each layer. 

C. Loose and Foreign Material: 

1. Remove loose and foreign material from compacted subbase surface immediately 
before application of paving. 

2. Use power brooms or blowers, and brooming as required. 
3. Do not displace subbase material. 

D. Prime Coat: 

1. Unifonmly apply at rate of 0.20 to 0.5 gal. per sq. yd. over compacted and cleaned 
subbase surface. 

2. Apply enough material to penetrate and seal, but not flood the surface. 
3. Allow to cure and dry as long as required to attain penetration and evaporation of 

volatile, and in no case less than 24 hours unless otherwise acceptable to the County. 
4. Blot excess asphalt with just enough sand to prevent pick-up under traffic. 
5. Remove loose sand before paving. 

E. Tack Coat: 

A. 

1. Dilute material with equal parts of water and apply to contact surfaces of previously 
constructed asphalt concrete or portland cement concrete and similar surfaces. 

2. Apply at rate of 0.05 to 0.15 gal. per sq. yd. of surface. 
3. Apply tack coat by brush to contact surfaces of structures projecting into or abutting 

asphalt concrete pavement. 
4. Allow surfaces to dry until material is at condition of tackiness to receive pavement. 

MANHOLE FRAME/VALVE BOX ADJUSTMENTS (IF APPLICABLE) 

Placing Manhole frames: 

1. Surround manhole frames set to elevation with a ring of compacted asphalt concrete 
base prior to paving. 

2. Place asphalt concrete mixture up to 1 in. below top of frame, slope to grade, and 
compact by hand tamping. 

B. Adjust manhole frames to proper position to meet paving. 

C. If penmanent covers are not in place, provide temporary covers over openings until 
completion of rolling operations. 
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3.04 

D. 

A. 

B. 

Set cover manhole frames to grade, flush with surface of adjacent pavement. 

PREPARING THE MIXTURE 

Comply with ASTM D 995 for material storage, control, and mixing, and for plant equipment 
and operation. 

Stockpiles: 

1. Keep each component of the various-sized combined aggregates in separate 
stockpiles. 

2. Maintain stOCkpiles so that separate aggregate sizes shall not be intermixed. 

C. Heating: 

1. Heat the asphalt cement at the mixing plant to viscosity at which it can be uniformly 
distributed throughout mixture 

2. Use lowest possible temperature to suit temperature-viscosity characteristics of 
asphalt. 

3. Do not exceed 350 degrees F. (176.6 degrees C.). 

D. Aggregate: 

1. Heat-dry aggregates to reduce moisture content to not more than 2.0%. 
2. Deliver dry aggregate to mixer at recommended temperature to suit penetration 

grade and viscosity characteristics of asphalt cement, ambient temperature, and 
workability of mixture. 

3. Accurately weigh or measure dry aggregates and weigh or meter asphalt cement to 
comply with job-mix formula requirements. 

E. Mix aggregate and asphalt cement to achieve 90-95% of coated particles for base mixtures 
and 85-90% of coated particles for surface mixture, when tested in accordance with ASTM 
D2489. 

F. Transporting: 

A. 

B. 

1. Transport asphalt concrete mixtures from mixing site in trucks having tight, clean 
compartments. 

2. Coat hauling compartments with a lime-water mixture to prevent asphalt concrete 
mixture from sticking. 

3. Elevate and drain compartment of excess solution before loading mix. 
4. Provide covers over asphalt concrete mixture when transporting to protect from 

weather and to prevent loss of heat. 
5. During periods of cold weather or for long-distance deliveries, provide insulation 

around entire truck bed surfaces. 

EQUIPMENT 

Provide size and quantity of equipment to complete the work specified within project time 
schedule. 

Bituminous Pavers: Self-propelled that spread hot asphalt concrete mixtures without 
tearing, shoving or gouging surfaces, and control pavement edges to true lines without use 
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of stationary forms. 

C. Rolling Equipment: 

D. 

A. 

B. 
C. 

D. 

1. Self-propelled, steel-wheeled and pneumatic-tired rollers that can reverse direction 
without backlash. 

2. Other type rollers may be used if acceptable to the County. 

Hand Tools: Provide rakes, lutes, shovels, tampers, smoothing irons, pavement cutters, 
portable heaters, and other miscellaneous small tools to complete the work specified. 

PLACING THE MIX 

Place asphalt concrete mixture on prepared surface, spread and strike-off using paving 
machine. 

Spread mixture at a minimum temperature of 225 degrees F. (107.2 degrees C.). 
Inaccessible and small areas may be placed by hand. 

Place each course at thickness so that when compacted, it will conform to the indicated 
grade, cross-section, finish thickness, and density indicated. 

E. Paver Placing: 

1. Unless otherwise directed, begin placing along centerline of areas to be paved on 
crowned section, and at high side of sections on one-way slope, and in direction of 
traffic flow. 

2. After first strip has been placed and rolled, place succeeding strips and extend rolling 
to overlap previous strips. 

3. Complete base courses for a section before placing surface courses. 
4. Place mixture in continuous operation as practicable. 

F. Hand Placing: 

1. 

2. 

G. Joints: 

1. 

2. 

3. 

4. 
5. 

6. 
7. 

Spread, tamp, and finish mixture using hand tools in areas where machine spreading 
is not possible, as acceptable to County. 
Place mixture at a rate that will insure handling and compaction before mixture 
becomes cooler than acceptable working temperature. 

Carefully make joints between old and new pavements, or between successive days' 
work, to ensure a continuous bond between adjoining work. 
Construct joints to have same texture, density and smoothness as adjacent sections 
of asphalt concrete course. 
Clean contact surfaces free of sand, dirt, or other objectionable material and apply 
tack coat. 
Offset transverse joints in succeeding courses not less than 24 inches. 
Cut back edge of previously placed course to expose an even, vertical surface for 
full course thickness. 
Offset longitudinal joints in succeeding courses not less than 6 inches. 
When the edges of longitudinal joints are irregular, honeycombed, or inadequately 
compacted, cut back unsatisfactory sections to expose an even, vertical surface for 
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A. 

B. 

C. 

D. 

E. 

F. 

G. 

full course thickness. 

COMPACTING THE MIX 

Provide sufficient rollers to obtain the required pavement density. 

Begin rolling operations as soon after placing when the mixture will bear weight of roller 
without excessive displacement. 

Do not permit heavy equipment, including rollers to stand on finished surface before it has 
thoroughly cooled or set. 

Compact mixture with hot hand tampers or vibrating plate compactors in areas inaccessible 
to rollers. 

Start rolling longitudinally at extreme lower side of sections and proceed toward center of 
pavement. Roll to slightly different lengths on alternate roller runs. 

Do not roll centers of sections first under any circumstances. 

Breakdown Rolling: 

1. Accomplish breakdown or initial rolling immediately following rolling of transverse 
and longitudinal joints and outside edge. 

2. Operate rollers as close as possible to paver without causing pavement 
displacement. 

3. Check crown, grade, and smoothness after breakdown rolling. 
4. Repair displaced areas by loosening at once with lutes or rakes and filling, if 

required, with hot loose material before continuing rolling. 

H. Second Rolling: 

1. Follow breakdown rolling as soon as possible, while mixture is hot and in condition 
for compaction. 

2. Continue second rolling until mixture has been thoroughly compacted. 

I. Finish Rolling: 

1. Perform finish rolling while mixture is still warm enough for removal of roller marks. 
2. Continue rolling until roller marks are eliminated and course has attained speCified 

density. 

J. Patching: 

1. Remove and replace defective areas. 
2. Cut-out and fill with fresh, hot asphalt concrete. 
3. Compact by rolling to specified surface density and smoothness. 
4. Remove deficient areas for full depth of course. 
5. Cut sides perpendicular and parallel to direction of traffic with edges vertical. 
6. Apply tack coat to exposed surfaces before placing new asphalt concrete mixture. 

3.07 MARKING ASPHALT CONCRETE PAVEMENT 
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A. Cleaning: 

1. Sweep surface with power broom supplemented by hand brooms to remove loose 
material and dirt. 

2. Do not begin marking asphalt concrete pavement until acceptable to the County. 

B. Apply paint with mechanical equipment. 

A. 

B. 

1. Provide uniform straight edges. 
2. Not less than two separate coats in accordance with manufacturer's recommended 

rates. 

CLEANING AND PROTECTION 

Cleaning: After completion of paving operations, clean surfaces of excess or spilled asphalt 
materials to the satisfaction of the County. 

Protection: 

1. After final rolling, do not permit vehicular traffic on asphalt concrete pavement until 
it has cooled and hardened, and in no case sooner than 6 hours. 

2. Provide barricades and warning devices as required to protect pavement. 
3. Cover openings of structures in the area of paving until permanent coverings are 

placed (if applicable). 

END OF SECTION 
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SECTION 02575 PAVEMENT REPAIR AND RESTORATION 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish all labor, materials, equipment, obtain County or State right-of
way permits and incidentals required and remove and replace pavements over trenches 
excavated for installation of water or sewer lines and appurtenances as shown on the 
Contract Drawings. 

GENERAL 

The Contractor shall take before and after photographs. 

The Contractor shall repair in a manner satisfactory to the County or State, all damage done 
to existing structures, pavement, driveways, paved areas, curbs and gutters, sidewalks, 
shrubbery, grass, trees, utility poles, utility pipe lines, conduits, drains, catch basin, 
flagstones, or stabilized areas or driveways and including all obstructions not Specifically 
named herein, which results from this Project. 

The Contractor shall keep the surface of the backfilled area of excavation in a safe traffic 
bearing condition and firm and level with the remaining pavement until the pavement is 
restored in the manner specified herein. All surface irregularities that are dangerous or 
obstructive to traffic are to be removed. The repair shall conform to applicable requirements 
of Manatee County Transportation Department requirements for pavement repair and as 
described herein, including all base, subbase and asphalt replacement. 

All materials and workmanship shall meet or exceed the County requirements and as called 
for in the Contract Documents and nothing herein shall be construed as to relieve the 
Contractor from this responsibility. 

All street, road and highway repair shall be made in accordance with the FOOT and County 
details indicated on the Drawings and in accordance with the applicable requirements and 
approval of affected County and State agencies. 

PRODUCTS 

PAVEMENT SECTION 

Asphaltic concrete shall consist of asphalt cement, coarse aggregate, fine aggregate and 
mineral filler conforming to FDOT Type 5-111 Asphalt. Pavement replacement thickness 
shall match that removed but in no case shall be less than 1-1/2" compacted thickness. All 
asphalt concrete pavement shall be furnished, installed and tested in accordance with 
FOOT Specifications for Road and Bridge Construction. 

Asphalt or crushed concrete or approved equal base material shall be furnished and 
installed under all pavement sections restored under this Contract. Asphalt base shall have 
a minimum 6" compacted thickness, meet requirements for FDOT ABC III (Minimum 
Marshall Stability of 1000) and be furnished, installed and tested in accordance with the 
requirements of the FDOT Standards. Crushed concrete base shall be 10" minimum 
compacted thickness. Crushed concrete aggregate material shall have a minimum LBR of 

100 Spec 27Arev081817.docx 121/203 



C. 

PART 3 

3.01 

A. 

B. 

C. 

D. 

3.02 

A. 

B. 

C. 

3.03 

140 compacted to 99% T-180 AASHTO density. Asphalt base and crushed concrete base 
are acceptable. Other bases shall be submitted for approval. 

Prime and tack will be required and applied in accordance with Section 300 - FDOT 
Specifications: Prime and Tack Coat for Base Courses. 

EXECUTION 

CUTTING PAVEMENT 

The Contractor shall saw cut in straight lines and remove pavement as necessary to install 
the new pipelines and appurtenances and for making connections to existing pipelines. 

Prior to pavement removal, the Contractor shall mark the pavement for cuts nearly 
paralleling pipe lines and existing street lines. Asphalt pavement shall be cut along the 
markings with a rotary saw or other suitable tool. Concrete pavement shall be scored to a 
depth of approximately two (2) inches below the surface of the concrete along the marked 
cuts. Scoring shall be done by use of a rotary saw, after which the pavement may be broken 
below the scoring with a jackhammer or other suitable equipment. 

The Contractor shall not machine pull the pavement until it is completely broken and 
separated along the marked cuts. 

The pavement adjacent to pipe line trenches shall neither be disturbed nor damaged. If the 
adjacent pavement is disturbed or damaged, irrespective of cause, the Contractor shall 
remove and replace the pavement. In addition, the base and sub-base shall be restored in 
accordance with these Specifications, Florida Dept. of Transportation Standard 
Specifications and as directed by the County. 

PAVEMENT REPAIR AND REPLACEMENT 

The Contractor shall repair, to meet or exceed original surface material, all existing concrete 
or asphaltic pavement, driveways, or sidewalks cut or damaged by construction under this 
Contract. He shall match the original grade unless otherwise speCified or shown on the 
Drawings. Materials and construction procedures for base course and pavement repair 
shall conform to those of the Florida Dept. of Transportation. 

The Contractor's repair shall include the preparation of the subbase and base, place and 
maintain the roadway surface, any special requirements whether specifically called for or 
implied and all work necessary for a satisfactory completion of this work. Stabilized roads 
and drives shall be finished to match the existing grade. Dirt roads and drives shall have the 
required depth of backfill material as shown on the Contract Drawings. 

The asphaltic concrete repairs shall be in accordance with the Manatee County Public 
Works Standards, Part I Utilities Standards Manual, Detail UG-12. The asphaltic concrete 
repairs shall extend the full width and length of the excavation or to the limits of any 
damaged section. The edge of the pavement to be left in place shall be cut to a true edge 
with a saw or other approved method so as to provide a clean edge to abut the repair. The 
line of the repair shall be reasonably uniform with no unnecessary irregularities. The 
existing asphalt beyond the excavation or damaged section shall be milled 25' back from 
the saw cut. Final overlay shall match existing with no discernable "bump" at joint. 

MISCELLANEOUS RESTORATION 
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Sidewalks or driveways cut or damaged by construction shall be restored in full sections or 
blocks to a minimum thickness of four inches. Concrete curb or curb and gutter shall be 
restored to the existing height and cross section in full sections or lengths between 
joints. RCP pipe shall be repaired or installed in accordance with manufacturer's 
specifications. Grassed yards, shoulders and parkways shall be restored to match the 
existing sections with grass sod of a type matching the existing grass. 

3.04 SPECIAL REQUIREMENTS 

The restoration of all surfaces, as described herein, disturbed by the installation of pipelines 
shall be completed as soon as is reasonable and practical. The complete and final 
restoration of both paved and shell stabilized roads within a reasonable time frame is of 
paramount importance. To this end, the Contractor shall, as part of his work schedule, 
complete the restoration of any area of road within five weeks after removing the Original 
surface. Successful leak testing shall be performed prior to restoring any area of road. All 
restoration and replacement or repairs are the responsibility of the Contractor. 

3.05 CLEANUP 

After all repair and restoration or paving has been completed, all excess asphalt, dirt and 
other debris shall be removed from the roadways. All existing storm sewers and inlets shall 
be checked and cleaned of any construction debris. 

3.06 MAINTENANCE OR REPAIR 

All wearing surfaces shall be maintained by the Contractor in good order suitable for traffic 
prior to completion and acceptance of the work. 

END OF SECTION 
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B. 
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D. 

1.02 

A. 

B. 

PART 2 

2.01 

A. 

B. 

c. 

SECTION 02615 DUCTILE IRON PIPE AND FITTINGS 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish all labor, materials, equipment and incidentals required to install 
ductile iron pipe and restrained joint ductile iron pipe and cast iron or ductile iron restrained 
joint fittings, complete, as shown on the Drawings and specified in these Standards. 

Fittings are noted on the drawings for the Contractor's convenience and do not relieve him 
from laying and jointing different or additional items where required. 

The Contractor shall furnish all labor, materials, equipment and incidentals required to install 
push-on jOint or restrained joint ductile iron pipe, complete as shown on the Drawings and 
Specifications. 

Newly installed pipe shall be kept clean and free of all foreign matter. All DI pipe installed 
underground shall be poly wrapped unless noted otherwise on the plans. 

SUBMITTALS 

The Contractor shall submit to the County, within ten days after receipt of Notice to Proceed, 
a list of materials to be furnished, the names of the suppliers and the appropriate shop 
drawings for all ductile iron pipe and fittings. 

The Contractor shall submit the pipe manufacturer's certification of compliance with the 
applicable sections of the SpeCifications. 

PRODUCTS 

MATERIALS 

Ductile iron pipe shall conform to ANSIIAWWA C150/A21.50 and ANSIIAWWA 
C151/A21.51. Thickness of pipe shall be Class 50 or pressure Class 350. All pipe not buried 
shall be Class 53. All ductile iron pipe shall be clearly marked on the outside of the barrel to 
readily identify it from cast iron. 

Unrestrained joint pipe shall be supplied in lengths not to exceed 21 feet. Unless otherwise 
called for in the Contract Documents, unrestrained joint pipe shall be either the rubber-ring 
type push-on jOint or standard mechanical joint pipe as manufactured by the American Cast 
Iron Pipe Company, U.S. Pipe and Foundry Company, or approved equal. 

All mechanical joint fittings shall be pressure rated for 350 psi and meet the requirement of 
AWWA C11 0 or AWWA C153 except flanged fittings shall be rated for 250 psi. Rubber 
gaskets shall conform to AWWA C111 for mechanical and push-on type joints and shall be 
EPDM (Ethylene-Propylene Diene Monomer) rubber for potable water and reclaimed water 
pipelines. Standard gaskets shall be such as Fastite as manufactured by American Cast 
Iron Pipe Company, or an approved equal. Acrylonitrile butadiene (NBR) gaskets shall be 
used for potable water mains that are located in soil that is contaminated with low molecular
weight petroleum products or non-chlorinated organic solvents or non-aromatic organic 
solvents. Fluorocarbon (FKM) gaskets shall be used for potable water mains that are 
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2.02 

A. 

B. 

C. 

located in soil that is contaminated with aromatic hydrocarbons or chlorinated 
hydrocarbons. Fluorocarbon (FKM) gaskets shall be used where both classes of 
contaminates are found. 

Water Mains: All ductile iron pipe and fittings shall have a standard thickness cement lining 
on the inside in accordance with AWWNANSI C104/A21.4 and a coal tar enamel coating 
on the outside. The coal tar enamel shall be in accordance with ANSI A21.4. All interior 
linings shall be EPNNSF approved. 

Force Main: All ductile iron pipe and fittings shall have a factory applied fusion bonded epoxy 
or epoxy and polyethylene lining on the inside in accordance with manufacturer's 
specifications and a coal tar enamel coating on the outside. The coal tar enamel shall be in 
accordance with ANSI A21.4. The interior lining is to be based on manufacturer'S 
recommendation for long-term exposure to raw sewage. 

Restrained joints shall be provided at all horizontal and vertical bends and fittings, at casings 
under roads and railroads and at other locations shown on the Contract Drawings. 
Restrained joint pipe fittings shall be designed and rated for the following pressures: 350 
psi for pipe sizes up to and including 24" diameter; 250 psi for pipe sizes 30" diameter and 
above. 

IDENTIFICATION 

Each length of pipe and each fitting shall be marked with the name of the manufacturer, size 
and class and shall be clearly identified as ductile iron pipe. All gaskets shall be marked 
with the name ofthe manufacturer, size and proper insertion direction. 

Pipe shall be poly wrapped blue for potable water mains, purole for reclaimed water mains 
and green for sewage force mains. All potable water pipe shall be NSF certified and copies 
of lab certification shall be submitted to the County. 

All above ground potable water mains and appurtenances shall be painted safety blue. 

END OF SECTION 
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SECTION 02617 INSTALLATION AND TESTING OF PRESSURE PIPE 

GENERAL 

INSTALLING PIPE AND FITTINGS 

The Contractor shall install all pipe in accordance with the recommendations of the pipe 
manufacturer and as specified herein. 

The Contractor shall take care in handling, storage and installation of pipe and fittings to 
prevent injury to the pipe or coatings. All pipe and fittings shall be examined before 
installation and pipe which is deemed to be defective by the County shall not be installed. 

The Contractor shall thoroughly clean and keep thoroughly clean, all pipe and fittings prior 
to during and after installation. 

The Contractor shall lay the pipe to the lines and grades shown on the Contract Drawings 
with bedding and backfill as shown on the Drawings or called out in the Contract Documents. 
Blocking under the pipe shall not be permitted except through casing sleeves. 

The Contractor shall keep the open ends of all pipe closed with a tightly fitting plug when 
installation is not in progress or the potential exists for dirt or debris to enter the pipe. 

The pipe or accessories shall not be dropped into the trench under any circumstances. 

The Contractor shall construct all water mains pursuant to the provisions of "Recommended 
Standards for Water Works", Part 8, incorporated by reference in Rule 17-555.330(3), 
FAC. 

As a marker for the Surveyor, a PVC pipe marker or 2" x 4" marker shall be inserted by the 
Contractor on the top of pipe for potable water mains, reclaimed water mains and sanitary 
force mains at intervals no greater than 200 feet apart and at locations where there is a 
substantial grade change. The pipe markers shall indicate the pipe diameter and shall be 
labeled PWM in "safety" blue, RWM in purple, and FM in green, for potable water mains, 
reclaimed water mains and sanitary force mains, respectively. As a marker for the Surveyor, 
a PVC pipe marker or 2" x 4" marker shall be inserted by the Contractor on the top of all 
pipe fittings (other than sanitary sewer service wyes, potable water saddles and reclaimed 
water saddles). The markers for fittings shall indicate the type of fitting and shall be labeled 
PWF in "safety" blue, RWF in purple, and FMF in green, for potable water fittings, reclaimed 
water fittings, and sanitary force main fittings, respectively. The Contractor is responsible 
for making the aforementioned markers available to the Surveyor. The Contractor shall field 
locate the mains and fittings when markers are not made available to the Surveyor. 

A PVC pipe marker or 2" x 4" marker shall be inserted by the Contractor at the beginning 
and end of each horizontal directional drill (HDD). The HDD Contractor shall provide a 
certified report and bore log indicating the horizontal and vertical location every 25 linear 
feet or less along the pipe. 

A 2" PVC pipe marker with a painted end cap shall be inserted by the Contractor at the ROW 
line indicating each individual new service location or stub out. The marker shall be a 6 foot 
length of PVC pipe inserted 2 feet into the ground and shall be painted "safety" blue for 
potable water, purple for reclaimed water, and green for sewer. 
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PROCEDURE FOR TESTING WATER LINES, FORCE MAINS AND RECLAIMED 
WATER LINES 

A 48-hour notice is needed prior to testing. A letter stating the reasons testing should be 
scheduled ahead of other jobs must accompany all emergency testing requests. 

County and Contractor must be present for all testing, except for testing tapping valves and 
sleeves. 

All pressure pipe lines shall remain undisturbed for 24 hours to develop complete strength 
at all joints. All pipe lines shall be subjected to a hydrostatic pressure test for two (2) hours 
at full working pressure, but not less than 180 psi for waterlreclaimed (150 psi for force 
main). Maximum length of pipe to be tested at one time is 2,600 feet. If line is longer than 
2,600 feet and cannot be sectioned in 2,600 feet (max.) lengths, the allowable leakage will 
be figured at 2,600 feet. 

Allowable leakage shall be determined by AWWA C600 table for hydrostatic tests. Leakage 
shall be defined as the quantity of water that must be supplied into the newly laid pipe, or 
any valved section thereof; to maintain the test pressure after the air in the pipe line has 
been expelled and the pipe has been filled with water. 

All digging on the job site in the right-of-way must be completed before any testing of water 
or sewer. Any digging or boring across water or sewer lines after they have been tested 
may result in a retest of the lines at the County's request. 

If any revisions or changes are made after initial testing, lines will be re-tested at the 
County's request. 

Disconnect water supply during test. 

All force mains will be tested from the valves in the valve vault at the lift station to the paint 
of connection whether it be against a valve on another force main or into a manhole. 

All services to be aboveground during test. The services should be the correct length so 
they will be one (1) foot inside right-of-way line. 

All fire hydrant gate valves to be open during test. 

All visible leaks are to be repaired, regardless of the amount of leakage. 

Check gauge pressure periodically during test. If test pressure drops to 175 psi for 
water/reclaimed lines or to 145 psi for force mains during test, the line must be repumped 
back to 180 psi for water/reclaimed (150 psi force mains) and the amount of leakage 
measured. The test will continue on with the remaining time left. At the end of the test, the 
line must be repumped again back to 180 psi (150 psi for force main) and the amount of 
leakage measured and added to any previous leakage determined earlier in the test. 

After the line passes the test, the pressure will be blown oft from the opposite end of line 
from the gauge location. Fire hydrants, services and end-of-line blow ofts will be opened to 
demonstrate they were on line during the test. 

At end of test, the test gauge must return to zero. The pressure gauge must read 0 psi to a 
maximum of 300 psi in 5 psi increments. 
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The section of line being tested must be identified on the charge sheet. The length and size 
of pipe, the exact area being tested and the valves being tested against, must be identified. 
Use Station numbers if available. 

A punch list must be made at the end of all tests. 

A copy of the charge sheet will be given to the County and the Contractor at the end of the 
test. 

INSPECTIONrrESTING PROCEDURE COVERING BORED PIPE LINES OR CASING 
AND CONDUITS INSTALLED ACROSS PREVIOUSLY TESTED AND/OR COUNTY 
ACCEPTED WATER AND SEWER PIPE WITHIN DEVELOPMENT PROJECTS UNDER 
ACTIVE CONSTRUCTION 

Prior to testing water and sewer lines, every effort will be made to install sleeves for 
underground utilities that will cross these water and sewer lines or services. 

Where it has not been possible to pre-install sleeves prior to testing and bores or conduits 
are required, it is the responsibility of the utility company and/or their Contractor performing 
the work to provide Manatee County Utility Operations Department or the Engineer of 
Record with accurate horizontal and vertical as-built information of the sleeves, bores and 
conduits installed by said utility company. This applies to all bores and conduits crossing 
water and sewer lines. 

Procedures to be followed for installation of conduits, pipe lines and bores that will cross, or 
be closer than 5'-0" horizontally and 18 inches vertically to, previously tested water and 
sewer lines that are still under the ownership of the developer/contractor. 

1. Notify the County and obtain the best as-built information available. Allow sufficient 
time for the County to field locate the existing pipe lines. 

2. Submit drawings of proposed location to the County and Manatee County Utility 
Operations Dept. Utility Locations Section for review. 

3. Obtain a County Right-of-Way Use Permit if the work area is within a dedicated area 
of right-of-way. 

4. Perform installation in the presence of a County representative. Call (941) 792-
8811, ext. 5061 or ext. 5069 with at least two (2) working days notice. 

5. Submit two (2) copies of as-built information to the County to incorporate into the 
record drawings to be submitted to the County. 

6. Failure to follow steps 2) thru 5) will result in additional charges for retesting the 
previously tested water and sewer lines. 

D. Procedures to be followed for installation of conduits, pipe lines and bores crossing or closer 
than 5'-0" horizontally and 18 inches vertically to previously tested water and sewer lines 
that have been previously accepted by Manatee County: 

1. Obtain record drawing information from the County. 
2. If roadway has been dedicated to Manatee County, obtain Right-ot-Way Use Permit 

and copy the Project Management Department Locations Section with proposed 
location drawing. 

3. Follow procedures in "Sunshine State One-Call", paying special attention to the 
requirements ot Section VII. 
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Should water or sewer lines be damaged during the bore pipe line or casing installation, the 
cost of any repairs and retesting will be paid for by the utility company that installed the bore. 
The actual clearance between a bored casing crossing a water or sewer pipe should not be 
less than 18 inches. 

DETECTION 

Direct buried pipe shall have 3" detectable metallic tape of the proper color placed directly 
above the pipe and 12" below finished grade or 6" detectable tape between 12" and 24" 
below finished grade. 

Direct buried or horizontal directional drilled non-metalic pipe shall also have tracer wire 
installed along the pipe alignment. The tracer wire to be used shall be a solid, 10 gauge, 
high strength, copper clad steel wire with a polyethylene jacket of appropriate color 
manufactured by Copperhead Industries or Manatee County approved equal. 

END OF SECTION 

100 Spec 27Arev081817.docx 129/203 



PART 1 

1.01 

A. 

B. 

1.02 

A. 

B. 

C. 

1.03 

B. 

B. 

1.04 

A. 

B. 

C. 

PART 2 

2.01 

A. 

B. 

2.02 

SECTION 02618 PIPELINE CLEANING 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish all labor, materials, equipment and incidentals required to clean 
all new lines 4" and larger, and existing pipelines as specified in this specification and as 
indicated on the Drawings. 

This work shall include the furnishing and installation of all pig launching and retrieval 
devices and the appropriate pigs for the cleaning procedure, and all necessary excavations, 
shutdowns, fittings and valves required. 

RELATED WORK 

The contractor is responsible for all necessary supply water. 

The contractor is responsible for all necessary bypass pumping. 

The contractor is responsible for the proper disposal of any materials removed from the pipe 
lines as a result of the cleaning procedure. 

SUBMITTALS 

The Contractor shall submit prior to construction, a cleaning plan, Shop Drawings, and 
layout diagram for approval to the County. 

The Contractor shall submit to the County a list of materials to be furnished, and the names 
of suppliers. 

QUALIFICATIONS 

The Contractor performing this work shall be fully qualified, experienced and equipped to 
complete this work expeditiously and in a satisfactory manner. 

The Contractor shall also be capable of providing crews as needed to complete this work 
without undue delay. 

The County reserves the right to approve or disapprove the Contractor, based on the 
submitted qualifications. 

PRODUCTS 

GENERAL 

The contractor shall be responsible for furnishing pigs in sufficient numbers and sizes, of 
appropriate densities, coatings and configurations to properly clean the piping systems. 

All pigs used for the cleaning of sewer or reclaimed water lines shall not be used in the 
cleaning of potable water lines. 

MATERIALS 
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The pig launching and retrieval equipment shall be of the latest design and construction and 
shall include the means to maintain constant monitoring of the in-line flows and pressures 
of the system being cleaned and the constant location of the cleaning pigs in the system. 
Launching and retrieval systems shall be fabricated , designed and manufactured according 
to ANSI standards and capable of withstanding working pressures of 150 psi. Launching 
and receiving devices shall be sized one diameter larger than the system to which it will be 
attached with a minimum length of 2.5 times the diameter. 

The contractor shall have available for immediate use an electronic pig detector for use in 
the system being cleaned to provide a means of tracking the passage of the pig in the 
system to locate areas of potential or suspected blockage and other disparities in the 
system. 

The pig shall be constructed of elastomer polyurethane with an open cell construction and 
a density equal to or suitable for use in the piping system being cleaned. Pig configuration 
shall consist of a parabOlic nose with a concave base and coated with a resilient surface 
material that will maintain a peripheral seal and will effectively clean the piping system 
without over abrading the interior pipe wall. Pig characteristics shall include the ability to 
navigate through 90 degree bends, 180 degree turns, bi-directional frttings, full port valves, 
reduce its cross sectional area and return to its original design configuration and be 
propelled by hydraulic pressure. 

EXECUTION 

PIPELINE CLEANING 

The cleaning of the pipe line shall be done by the controlled and pressurized passage of a 
polyurethane pig of varying dimensions, coatings and densities as determined by the 
County through the piping system. 

A series of pigs shall be entered into the system at a point as near to the beginning as is 
logistically and mechanically feasible. 

A launching assembly shall be used as the entrance point for the pig. This assembly shall 
allow for the following: 

1. The entering of pigs into the system by providing the means to induce flow from an 
external source, independent of the flows and pressures immediately available from 
the system, on the back of the pig to develop sufficient pressure to force the pig 
through the system. 

2. A means to control and regulate the flow. 
3. A means to monitor the flows and pressures. 
4. A means to connect and disconnect from the system without any disruption to the 

operation ofthe system. 

D. The pig shall be removed or discharged from the system at a pOint as near to the end as is 
logistically and mechanically feasible. 

E. The contractor shall be responsible for the retrieval of the pig at the discharge point. This 
may include setting a trap that will not disrupt normal flow and operations but will capture 
the pig and any debris. A retrieval assembly may also be used but said assembly shall be 
able to connect and disconnect from the system without any disruption to the operation of 
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the system. 

Alternative launching and retrieval methods shall be done with the prior approval of the 
County. 

Any pig that cannot progress through the piping system shall be located by the contractor 
and removed by excavation of the pipe in order to remove the blockage. All pipe repairs 
shall be the responsibility of the contractor and shall be performed with as little disruption to 
the system as possible. 

Any increase in pressure that cannot be accounted for, i.e. fittings or valves or additional 
cleaning runs, shall be investigated, per the Engineers' approval, by locating the pig at the 
beginning of the increased pressure and excavating to determine the cause of the pressure 
increase. All pipe repairs shall be the responsibility of the contractor and shall be performed 
with as little disruption to the system as possible. 

Final flushing of the cleansed lines shall be performed after the last successful run of the 
pig as determined by the County. The contractor shall be responsible for all applicable 
flushing and disinfection requirements for potable water lines. 

ACCEPTANCE 

The contractor shall maintain and provide a report at the end of the cleaning procedure 
containing the following: 

1. The pressures in the pipe during the pigging procedure. 
2. Any inline problems encountered during the procedure including all excavations with 

detailed locations, reason for the excavation and any corrective measures taken to 
the pipeline. 

3. A record of the pigs used, their sizes, styles and other pertinent information 
regarding what materials were used during the cleaning. 

4. An analysis of the condition of the pipeline before and after the cleaning procedure. 

END OF SECTION 
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SECTION 02619 HORIZONTAL DIRECTIONAL DRILLING 

PART 1 

1.01 

GENERAL 

SCOPE 

1.02 

1.03 

1.04 

A. 
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A. 

B. 

C. 

D. 

E. 

A. 

The Contractor shall furnish all labor, materials, equipment and incidentals required to install 
all pipe, fittings and appurtenances as shown on the Drawings and specified in the Contract 
Documents by Horizontal Directional Drilling (HDD). 

GENERAL 

All existing structures, water and sewer lines, storm drains, utilities, driveways, sidewalks, 
signs, mail boxes, fences, trees, landscaping, and any other improvement or facility in the 
construction area that the Contractor disturbs for his own construction purposes shall be 
replaced to original condition at no additional cost to the County. 

For "Navigable Waters of the U.S." reference 33 of the Code of Federal Regulations, Part 
329. 

For "Waters ofthe U.S." reference 33 of the Code of Federal Regulations, Part 323. 

For "Waters of the State" reference Section 62-301 of the Florida Administrative Code. 

TESTING 

In place soil compaction tests shall be performed by a qualified testing laboratory. 

Compaction tests shall be taken at every excavation, except in the road crossings or road 
shoulders; tests are to be taken according to current FDOT Standards. 

All pipe shall be tested in accordance with the appropriate material specifications. 

Reference Standards: American Society for Testing and Materials (ASTM), D1557, 
Moisture-Density Relations of Soils Using 10-lb. Rammer and 18-in. Drop. 

The density of soil in place shall be a minimum of 95 percent in accordance with ASTM test 
1557-70T, Method A or C. 

QUALIFICATIONS 

Pipe Manufacture: All pipe and fittings shall be furnished by a single manufacturer who is 
fully experienced, reputable and qualified in the manufacture of the items to be furnished. 

B. Drilling Supervisor: The Contractor shall provide a competent boring specialist who shall 
remain on the project site during the entirety of the directional boring operation. This 
includes, but is not limited to, drilling fluid preparation, seaming, boring and pulling. The 
boring specialist shall have a minimum of five years of experience in supervising directional 
bores of similar nature, diameter, materials and lengths. 

C. Pipe Fusion: All boring and fusing equipment shall be certified for operation. The Contractor 
responsible for thermal butt fusing pipe and fittings shall have manufacturer certification for 
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performing such work or a minimum offive years of experience performing this type of work. 
If no certification is available, written documentation of the required work experience shall 
be submitted for approval. 

Drilling Fluid Specialist: The personnel responsible for supervising the supply, mixing, 
monitoring fluid quality, pumping and re-circulation system proposed for the drilling fluid 
shall have a written certification issued by the Drilling Fluid manufacturer for performing 
such work or a minimum of five years of experience performing this type of work. If no 
certification is available, written documentation of the required work experience for the 
proposed personnel shall be submitted for review and approval. 

SUBMITTALS 

Detailed description including specifications and catalog cuts for: 

1. Shop drawings and catalog data for all HDD equipment. 
2. The pipe manufacturer's maximum degree of radial bending allowed for the pipe 

when full and when empty and pullback force recommended setting. 
3. Steering and tracking devices including specific tracer wire. 
4. Drilling fluidS; the drilling fluid submittal shall include the ratio of mixture to water, 

including any additives, based on the Contractor's field observations prior to 
construction, knowledge and experience with drilling in similar conditions, and any 
soil data provided in the Contract Documents, which shall be verified by the fluid 
specialist. 

5. Shop drawings for the breakaway swivel, including the method of setting the swivels' 
break point and set point to be used. 

6. Shop drawings for sizing of the mandrel for pull through testing 
7. Pipe assembly procedure, details of support devices, and staging area layout 

including methods to avoid interference with local streets, driveways, and sidewalks. 
8. Details of pipe fusion procedures and copies of the fusion technician qualification 

certification or documentation. 
9. Drilling fluid technician qualification certification or documentation 

B. If the Contractor proposes any changes to the pull-back distance or profile shown on the 
drawings, he may be required to submit a complete design for the proposed pipe including 
an analysis for pull-back forces, external loads including full hydrostatic pressure if empty, 
external forces due to borehole collapse, ovalization during pull-back, thermal stress while 
exposed to Sun-light, shortening after release of pull-back force, and tensile stress during 
pull-back. 

C. Bore Plan: For all contiguous piping installations over 300 feet in length or any installations 
for piping larger than 4" in diameter, the Contractor shall submit a Bore Plan that includes 
the following: 

1. Contact information and experience for the drilling fluid specialist. 
2. The number of passes the bore will include to get the product pipe installed. 
3. The pilot bore and all reaming bore sizes including the final pullback with the product 

pipe. 
4. Drilling rod length in feet. 
5. The pilot bore, pre-ream bores (if any) and pullback production rate in minutes per 

(drilling) rod to maintain adequate mud flow. 
6. Details of the entry and exit pit locations along with entry and exit angles for the bore, 

drawn to scale, depicting the position of all required equipment, access points, 
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existing facilities to remain in place, existing traffic lanes to be maintained in 
operation, office trailers and storage sites. 

7. The method of fusing or joining pipe of adjacent bores to ensure that the joint is on 
grade with the installed pipe. 

D. Furnish a Bore Path Report to the County within seven days of the completion of each bore 
path. Data collected by the County Representative does not relieve the Contractor from the 
responsibility of recording his own data. Include the following in the report: 

PART 2 

2.01 

A. 

B. 

C. 

D. 

E. 

F. 

1. Location of project, project name and number 
2. Name of person collecting data, including title, position and company name 
3. Investigation site location (Contract plans station number or reference to a 

permanent structure within the project right-of-way) 
4. Driller's Log & identification of the detection method used 
5. Elevations and offset dimensions of installed pipe as referenced to the drawings 
6. Data log of pullback force during product pipe installation 
7. All failed bores. Include length of pipe left in place and explanation of failed 

installation. 

PRODUCTS 

MATERIALS 

Incidental materials that mayor may not be used to install the product depending on field 
requirements are not paid for separately and will be included in the cost of the installed 
product. 

Drilling Fluids shall use a mixture of bentonite clay or other approved stabilizing agent mixed 
with potable water with a pH of 8.5 to 10.0 to create the drilling fluid for lubrication and soil 
stabilization. Vary the fluid viscosity to best fit the soil conditions encountered. Contractor 
shall have appropriate additives for drilling fluid available for different soil conditions that 
may be encountered. Do not use any other chemicals or polymer surfactants in the drilling 
fluid without written consent from the County. Certify to the County in writing that any 
chemicals to be added are environmentally safe and not harmful or corrosive to the product 
pipe. 

For drilling operations that will be below waters of the State of Florida, only bentonite free 
drilling fluids shall be used. Acceptable products are BioMax, manufactured by M-I Swaco, 
Inc., P.O. Box 2216, Laurel, Mississippi 39440, Phone: (800) 731-7331 or Bio-Bore, 
manufactured by Baroid Drilling Fluids, Inc., P.O. Box 1675, Houston, Texas 77251, Phone: 
(731) 987-5900 or approved equal. 

Identify the source of water for mixing the drilling fluid. Approvals and permits are required 
for obtaining water from such sources as streams, rivers, ponds or fire hydrants. Any water 
source used other than potable water may require a pH test. 

The tracer wire to be used for all directional drills shall be a solid, 10 gauge, high strength, 
copper clad steel wire with a polyethylene jacket of appropriate color manufactured by 
Copperhead Industries or Manatee County approved equal. 

Breakaway connectors shall be supplied by DCD Design & Manufacturing, Condux 
International, Inc. or approved equal. 
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PART 3 

3.01 

A. 

B. 

C. 

D. 

3.02 

A. 

B. 

C. 

3.03 

A. 

EXECUTION 

SITE CONDmONS 

Carry out excavation for entry, exit, recovery pits, slurry sump pits, or any other excavation 
as specified in the Contract documents. Sump pits are required to contain drilling fluids if 
vacuum devices are not operated throughout the drilling operation, unless approved by the 
County. 

Within 48 hours of completing installation of the boring product, clean the work site of all 
excess slurry or spoils. Take responsibility for the removal and final disposition of excess 
slurry or spoils. Ensure that the work site is restored to pre-construction conditions or as 
identified on the plans. 

Exposure of product pipe to sunlight shall be limited to 14 consecutive days unless approved 
by the County. 

The pipe shall be supported at intervals along its length with rollers or Teflon pads to 
minimize frictional forces when being pulled, and to hold the pipe above the ground. Surface 
cuts or scratches greater than or equal to the maximum defect depth in 3.08 E are not 
acceptable. 

DAMAGE RESTORATION & REMEDIATION 

The Contractor shall take responsibility for restoration for any damage caused by heaving, 
settlement, separation of pavement, escaping drilling fluid (frac-out), or the directional 
drilling operation, at no cost to the County. 

When required by the County, provide detailed plans which show how damage to any 
roadway facility will be remedied. These details will become part of the Record Drawings 
Package. Remediation Plans must follow the same guidelines for development and 
presentation of the Record Drawings. When remediation plans are required, they must be 
approved by the County before any work proceeds. 

For HDD operations that will be below waters of the State of Florida, the contractor shall be 
responsible for any damage caused by the drilling operation, including, but not limited to, 
fracturing of the channel bottom. Any State or Federal required environmental cleanup due 
to the release of drilling fluids into State waters shall be at the Contractor's expense. The 
Contractor may at his own expense increase the depth of his drilling operations upon the 
approval from the County. 

QUALIFICATIONS FOR REJECTION OF DIRECTIONAL BORE 

The County may reject any portion of the work that is deemed to be non-responsive to the 
Contract requirements or not in conformance with approved plans and submittals, and for 
other factors including the following: 

1. Failed Bore: When there is any indication that the installed product has sustained 
damage, stop all work, notify the County and investigate damage. The County may 
require a pressure and I or mandrel test at no additional cost to the County and shall 
have a County representative present during the test. Perform all testing within 24 
hours unless otherwise approved by the County. Furnish a copy of the test results 
and all bore logs to the County for review and approval. The County is allowed up to 
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3.04 

B. 

A. 

5 working days to approve or determine if the product installation is not in compliance 
with the specifications. 

2. Obstructions: If an obstruction is encountered during boring which prevents 
completion of the installation in accordance with the design location and 
specification, the pipe may be taken out of service and left in place at the discretion 
of the County. 

3. Pull-back Failure: If the installed breakaway device should fail during pull back. 
4. Loss of Drilling Fluids: If the drilling fluid is "lost" during the pull back of the product 

and cannot be regained within the required timeframe of the manufacturer or if more 
than a reasonable amount of fluid is used to fill an unknown void and flow cannot be 
regained. No pipe shall be pulled without visible flow of drilling fluid. 

5. Test Failure: If the pipe shall fail a hydraulic pressure test or mandrel test as 
specified by the County. 

6. Damaged Pipe: If at any time when the product is pulled back and any exposed 
areas have a greater than allowable "gouging" or visible marring of the pipe per the 
table in 3.08 E. 

7. Alignment Tolerance Exceeded: If the vertical and horizontal limits are not within 
tolerances. 

8. Defective Material: Any other defect in material or workmanship which would affect 
the quality, performance, or installation life of the installed pipeline. 

Remediation: All rejected bores shall be at the Contractors expense to correct and provide 
a satisfactory installed product. The Contractor shall submit to the County a revised 
installation plan and procedure for approval before resuming work. The County may require 
non-compliant installations to be filled with excavatable flowable fill or to be completely 
removed at no additional cost to the County. 

PRODUCT LOCATING AND TRACKING 

The County recognizes walkover, wire line, and wire line with surface grid verification, or 
any other system as approved by the County, as the accepted methods of tracking 
directional bores. Use a locating and tracking system capable of ensuring that the proposed 
installation is installed as intended. The locating and tracking system must provide 
information on: 

1. Clock and pitch information 
2. Depth 
3. Transmitter temperature 
4. Battery status 
5. Position (x,y) 
6. Azimuth, where direct overhead readings (walkover) are not possible (i.e. sub 

aqueous) 

B. Ensure proper calibration of all equipment before commencing directional drilling operation. 

C. Prepare the Driller's Log. Take and record alignment readings or plot points such that 
elevations on top of and offset dimensions from the center of the product to a permanent 
fixed feature are provided. Such permanent fixed feature must have prior approval of the 
County. Provide elevations and dimensions at all bore alignment corrections (vertical and 
horizontal) with a minimum distance between points of 10 feet. Provide a sufficient number 
of elevations and offset distances to accurately plot the vertical and horizontal alignment of 
the installed product. 
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D. Installation Location Tolerances: The location of the initial bored hole shall be deemed 
acceptable by the County if the deviations of the bore from the design alignment or approved 
adjustments do not exceed the following tolerances: 

1. Profile: 
a. 2.0 feet within a length of 100 feet 
b. No reverse curvature within 200 feet 
c. Total deviation not to exceed 2 feet 

2. Alignment: 
a. 3.0 feet within a length of 200 feet 
b. No reverse curvature 
c. Total deviation not to exceed 7.0 feet 

3.05 PRODUCT BORE HOLE DIAMETER 

3.06 

A. 

B. 

C. 

D. 

3.07 

Minimize potential damage from soil displacement/settlement by limiting the ratio ofthe bore 
hole to the product size. The size of the back reamer bit or pilot bit, if no back reaming is 
required, will be limited relative to the product diameter to be installed as follows: 

Maximum Pilot or Back-Reamer Bit Diameter When Rotated 360 Degrees 
Nominal Inside Pipe Diameter Inches Bit Diameter Inches 

2 4 
3 6 
4 8 
6 10 
8 12 
10 16 

12 and greater Maximum Product 00 plus 6 

EQUIPMENT REQUIREMENTS 

The HOD equipment selected by the Contractor shall be capable of drilling, steering, 
tracking, reaming and installing the pipeline through all the subsurface conditions that may 
be present at the site. 

Match equipment to the size of pipe being installed. Obtain the County's approval for 
installations differing from the above chart. Ensure that the drill rod can meet the bend radius 
required for the proposed installation. 

All HOD equipment shall have an electronic data logger to record pull back force during all 
pipe installations. 

All HOD equipment that has the capability to exceed the maximum recommended pulling 
force shall have a breakaway swivel properly attached to the product pipe that will release 
if the pullback force exceeds the pipe manufacturers recommended pulling force. 

THRUST I PULLBACK REQUIREMENTS 

The Contractor shall provide as part of the required working drawings submittal complete 
data regarding the operational and maximum thrust or pulling forces to be used for the initial 
drill head and back-reamer installations, and the final pull-back of the pipe. Gages or other 
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3.08 

A. 

B. 

C. 

D. 

E. 

measurement tools shall be used to monitor the forces being used. 

INSTALlATION PROCESS 

Ensure adequate removal of soil cuttings and stability of the bore hole by monitoring the 
drilling fluids such as the pumping rate, pressures, viscosity and density during the pilot 
bore, back reaming and pipe installation. Relief holes can be used as necessary to relieve 
excess pressure down hole. Obtain the County's approval of the location and all conditions 
necessary to construct relief holes to ensure the proper disposition of drilling fluids is 
maintained and unnecessary inconvenience is minimized to other facility users. 

The Contractor shall determine the pull-back rate in order to allow the removal of soil 
cuttings without building excess down-hole pressure and to avoid local heaving, or spills. 
Contain excess drilling fluids at entry and exit points until they are recycled and separated 
from excavated materials, or removed from the site or vacuumed during drilling operations. 
Ensure that entry and exit pits and storage tanks are of sufficient size to contain the 
expected return of drilling fluids and soil cuttings. The bored hole shall always be maintained 
full of drilling fluids for support of surfaces, and the fluid re-circulation equipment shall 
operate continuously until the pipe installation is completed and accepted by the County. 

Ensure that all drilling fluids are disposed of or recycled in a manner acceptable to the 
appropriate local, state, or federal regulatory agencies. When drilling in suspected 
contaminated ground, test the drilling fluid for contamination and appropriately dispose of it. 
Remove any excess material upon completion of the bore. If in the drilling process it 
becomes evident that the soil is contaminated, contact the County immediately. Do not 
continue drilling without the County's approval. 

The timing of all boring processes is critical. Install a product into a bore hole within the 
same day that the pre-bore is completed to ensure necessary support exists. Once pullback 
operations have commenced, the operation shall continue without interruption until the pipe 
is completely pulled into the borehole. 

All prepared pipe that is being used for installation shall be adequately supported off the 
ground along the entire length to avoid damaging of the material during pullback due to 
ground surface conditions. Surface cuts or scratches greater than or equal to the maximum 
defect depth are not acceptable. 

Pipe Size 
In. 
4 
6 
8 
10 
12 

> 12 

Max. Defect Depth 
In. 

1/16 
1/11 
5/32 
3/16 
1/4 

Per Pipe Manufacturer's Recommendations 

F. The drilling fluid specialist shall remain on the project site during the entirety of the 
directional boring operation to ensure proper mixture and production of drilling fluids needed 
for the bore. 

G. Upon successful completion of the pilot hole, the borehole shall be reamed to a minimum of 
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3.09 

25 percent greater than the outside diameter of the pipe being installed. 

H. For bores with more than two radii of curvature (entrance and exit), the borehole should be 
reamed up to 50 percent larger than the outside diameter of the carrier pipe. Prereaming 
may be necessary dependent on size of material to be pulled. 

I. Additional passes for prereaming may be required for larger pipe. Incremental increases 
shall be used as needed until appropriate bore hole size has been achieved. 

J. Prereaming must be accomplished with no product attached to the reamer head on all bore 
pipe 6" and larger. The bore product maybe pulled back on final pass of prereaming upon 
prior approval from the County. 

K. After reaming the borehole to the required diameter, the pipe shall be pulled through the 
hole. In front of the pipe shall be a breakaway swivel and barrel reamer to compact the 
borehole walls. 

L. The Contractor shall not attempt to ream at a rate greater than the drilling equipment and 
drilling fluid system are designed to safely handle. 

M. Install all piping such that their location can be readily determined by electronic designation 
(tracer wire) after installation. 

N. 

A. 

B. 

1. For non-conductive installations, externally attach two (2) tracer wires; see Section 
2.01 - Materials, Part I. above, to the top of product pipe and secure in place with 
duct tape or 1 O-mil thickness polyethylene pressure sensitive tape at every joint and 
at 5 foot intervals. 

Connect any break in the conductor line before construction with an electrical clamp, or 
solder, and coat the connection with a rubber or plastic insulator to maintain the integrity of 
the connection from corrosion. Clamp connections must be made of brass or copper and of 
the butt end type with wires secured by compression. Soldered connections must be made 
by tight spiral winding of each wire around the other with a finished length minimum of 3 
inches overlap. Tracking conductors must extend 2 feet beyond bore termini. Test 
conductors for continuity. Each conductor that passes must be identified as such by 
removing the last 6 inches of the sheath. No deductions are allowed for failed tracking 
conductors. Upon completion of the directional bore, the Contractor shall demonstrate to 
the County that the wire is continuous and unbroken through the entire run of the pipe by 
providing full signal conductivity (including splices) when energizing for the entire run in the 
presence of the County Representative. If the wire is broken, the Contractor shall repair or 
replace it at no additional cost to the County. 

PIPELINE TESTING 

HYDROSTATIC TESTING 
1. Refer to Manatee County Public Works Utility Standards Part 1-Utility Standards 

Manual Section 1.8.7. 

MANDREL DEFLECTION TESTING PROCESS 

1. The deflection test for flexible pipe systems shall be performed by pulling a mandrel 
through the pipe line. The mandrel shall have a diameter equal to 80 percent of the 
inside diameter of the pipe system being tested. When the mandrel cannot be pulled 
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through the pipe line the Contractor shall locate and correct the defect to the 
satisfaction of the County. After the defect is corrected and trench backfilled, the 
section of line shall then be retested to compliance. 

2. Deflection tests shall be performed not sooner than 30 days after completion of 
placement and densification of backfill. The pipe shall be cleaned and inspected for 
offsets and obstructions prior to testing. 

3. The mandrel types that can be used are: 
a. a rigid, nonadjustable, odd number of legs (9 legs minimum), mandrel having 

an effective length not less than its nominal diameter; and (2) be fabricated 
of steel, fitted with pulling rings at each end, stamped or engraved on some 
segment other than a runner indicating the pipe material specification, 
nominal size and be furnished in a suitable carrying case labeled with the 
same data as stamped or engraved on the mandrel. 

b. If approved by the County, a smaller diameter piece of similar pipe material 
that is approximately 3 feet long and meets the 80% reduction of the inside 
diameter of the pipe being tested. 

4. The mandrel shall be pulled through the pipe by hand to ensure that maximum 
allowable deflections have not been exceeded or that "necking" has not occurred. 
Prior to use, the mandrel shall be inspected by County personnel. Use of an 
unapproved mandrel or a mandrel altered or modified after inspection will invalidate 
the test. If the mandrel fails to pass, the pipe will be deemed overdeflected or 
necked. 

5. Overdeflected or necked pipe snail be abandoned and reinstalled. The replaced 
pipe shall be tested for deflection not sooner than 30 days after installation. 

D. The following deficiencies in the flexible pipe system installation shall be corrected by the 
Contractor at no cost to the County: 

1. Overdeflections 
2. Stretched or "Necked" Pipe 
3. Damaged Pipe 
4. Improper Pipe Welds 
5. Infiltration Points 
6. Debris in the line 

E. The County will not accept a credit, maintenance bone!, or any other form of compensation 
in lieu of corrective measures that may be required to correct any sections of flexible pipe 
system that are improperly installed or do not meet the requirements of these specifications. 
In addition, all corrective measures proposed by the Contractor shall be approved by the 
County. In addition, should repairs of the flexible pipe system be accomplished by the use 
of any unauthorized materials or procedure, the County will require replacement of those 
substandard portions or repairs made to conform to the requirements of these 
specifications. 

END OF SECTION 
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PART 1 

1.01 

1.02 

1.03 

A. 

B. 

C. 

A. 

B. 

C. 

PART 2 

2.01 

A. 

B. 

SECTION 02620 POLYETHYLENE (PE) PRESSURE PIPE 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish all labor, materials, equipment and incidentals required to install 
polyethylene pressure pipe, fittings and appurtenances as shown on the Drawings and 
specified in the Contract Documents and these Standards. 

Newly installed pipe shall be kept clean and free of all foreign matter & gouges. 

All pipe shall be correctly color coded I identified. 

QUALIFICATIONS 

All polyethylene pipe, fittings and appurtenances shall be furnished by a single 
manufacturer who is fully experienced, reputable and qualified in the manufacture of the 
items to be furnished. 

SUBMITTALS 

The Contractor shall submit to the County, within ten days after receipt of Notice to Proceed, 
a list of materials to be furnished, the names of the suppliers and the appropriate shop 
drawings for all polyethylene pipe and fittings. 

The Contractor shall submit the pipe manufacturer's certification of compliance with the 
applicable sections of the Specifications. 

The Contractor shall submit shop drawings showing installation method and the proposed 
method and specialized equipment to be used. 

PRODUCTS 

POLYETHYLENE PRESSURE PIPE 

Polyethylene pipe 4" diameter and larger shall be high-density PE 3408 polyethylene resin 
per ASTM 0 3350, Cell Classification 345464C, Class 160, DR 11, CPChem DriscoPlex 
4000, 4300 or 4500 or an approved equal, meeting the requirements of AWWA C906. All 
pipe materials used in potable water systems shall comply with NSF Standard 61. Outside 
diameters of water, reclaimed water and pressure sewer HOPE pipes shall be ductile iron 
size (DIPS). 

Polyethylene pipe and tubing 3" diameter and smaller shall be pressure Class 200, DR 9 
"Driscopipe 5100", Endo Pure by Endot, or equal, meeting the requirements of AWWA C901 
(latest revision) and the following ASTM requirements: 

Material Designation PPIIASTM PE 3408 
Material Classification ASTM 0-1248 III C5 P34 
Cell Classification ASTM 0-3350 

2.02 JOINTS 
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A. 

B. 

C. 

2.03 

A. 

B. 

2.04 

A. 

B. 

PART 3 

3.01 

Where PE pipe is joined to PE pipe, it shall be by thermal butt fusion. Thermal fusion shall 
be accomplished in accordance with the written instructions of the pipe manufacturer and 
fusion equipment supplier. The installer of the thermal butt fused PE pipe shall have 
received training in heat fusion pipe joining methods and shall have had experience in 
performing this type of work. 

Where thermal butt fusion cannot be used, or when specifically called for on the plans, 
electro-fused couplings may be used. Fusion shall be in accordance with the written 
instructions of the fitting manufacturer. 

Flanged jOints, mechanical joints, tapping saddles, and molded fittings shall be in 
accordance with AWWA C901, C906 or C909, ASTM 03350 and 03140, as applicable. 
Fusion and mechanical connections are allowed, chemical (solvents, epoxies, etc.) are not 
allowed. 

DETECTION 

Direct buried HOPE pipe shall have 3" detectable metallic tape of the proper color placed 
directly above the pipe and 12" below finished grade or 6" detectable tape between 12" and 
24" below finished grade. 

Direct buried or horizontal directional drilled HOPE pipe shall also have tracer wire installed 
along the pipe alignment. The tracer wire to be used shall be a solid, 10 gauge, high 
strength, copper clad steel wire with a polyethylene jacket of appropriate color manufactured 
by Copperhead Industries or Manatee County approved equal. 

IDENTIFICATION 

Pipe shall bear identification markings in accordance with AWWA C906. 

Pipe shall be color coded blue for water, purple (Pantone 522 C) for reclaimed water or 
green for pressure sewer using a solid pipe color or embedded colored stripes. Where 
stripes are used, there shall be a minimum of three stripes equally spaced. 

EXECUTION 

INSTALLING POLYETHYLENE PRESSURE PIPE AND FITTINGS 

All polyethylene pressure pipe shall be installed by direct bury, directional bore, or a method 
approved by the County prior to construction. If directional bore is used, or if directed by the 
County, the entire area of construction shall be surrounded by silt barriers during 
construction. 

3.02 INSPECTION AND TESTING 

All pipelines shall remain undisturbed for 24 hours to develop complete strength at all joints. 
All pipelines shall be subjected to a hydrostatic pressure and leak test per section 02617. 

END OF SECTION 
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PART 1 

1.01 

SECTION 02622 POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 
(AWWA SPECIFICATIONS C-900 & C-905) 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish all labor, materials, equipment and incidentals required to install 
the plastic piping, fittings and appurtenances complete and ready for use as specified in the 
Contract Documents and these Standards. 

1.02 DESCRIPTION OF SYSTEM 

The Contractor shall install the piping in the locations as shown on the Drawings. 

1.03 QUAliFICATIONS 

1.04 

A. 

B. 

C. 

D. 

1.05 

PART 2 

2.01 

A. 

All plastic pipe, fittings and appurtenances shall be furnished by a single manufacturer who 
is fully experienced, reputable, qualified and specializes in the manufacture of the items to 
be furnished. The pipe and fittings shall be designed, constructed and installed in 
accordance with the best practices and methods and shall comply with these Specifications. 

SUBMITTALS 

The Contractor shall submit shop drawings to the County including, but not limited to, 
dimensions and technical specifications for all piping. 

The Contractor shall submit to the County, samples of all materials specified herein. 

The Contractor shall submit and shall comply with pipe manufacturer's recommendation for 
handling, storing and installing pipe and fittings. 

The Contractor shall submit pipe manufacturer's certification of compliance with these 
Specifications. 

TOOLS 

The Contractor shall supply special tools, solvents, lubricants, and caulking compounds 
required for proper installation. 

PRODUCTS 

MATERiAlS 

Pressure Class-Rated Polyvinyl Chloride (PVC) Pipe 

1. Pressure class-rated PVC pipe and accessories four to twelve inches (4"-12") in 
diameter, shall meet the requirements of AWWA Specification C-900 "Polyvinyl 
Chloride (PVC) Pressure Pipe". Pipe shall be Class 150, meeting requirements of 
Dimension Ratio (DR) 18 and shall have the dimension of ductile iron outside 
diameters. Each length of pipe shall be hydrotested to four (4) times its class 
pressure by the manufacturer in accordance with AWWA C-900. 

2. PVC pipe shall not be used for potable and reclaim waterlines 16 inches and larger. 
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Fourteen inch (14") thru 36" PvC pipe for sewer force mains shall meet AWWA C-
905 requirements for dimension ratio (DR) 21. Each length of pipe shall be tested 
at twice the pressure rating (PR 200 psi) for a minimum dwell of five seconds in 
accordance with AWWA C-905. 

Pipe shall be listed by Underwriters Laboratories. Provisions shall be made for 
expansion and contraction at each joint with an elastomeric ring, and shall have an 
integral thickened bell as part of each joint. PVC Class pipe shall be installed as 
recommended by the manufacturer. Pipe shall be furnished in nominal lengths of 
approximately 20 feet, unless otherwise directed by the County. Pipe and 
accessories shall bear the NSF mark indicating pipe size, manufacturer's names, 
AWWA and/or ASTM Specification number, working pressure, and production code. 

3. Rubber gaskets shall conform to AWWA C111 for mechanical and push-on type 
joints and shall be EPDM (Ethylene-Propylene Diene Monomer) rubber for potable 
water and reclaimed water pipelines. Standard gaskets shall be such as Fastite as 
manufactured by American Cast Iron Pipe Company, or an approved equal. 

4. PVC pipe 3" and less in diameter may be constructed using pipe conforming to 
ASTM D2241 with push-on joints. Pipe shall be 200 psi pipe-SDR 21 unless 
otherwise specified by the County. This PVC pipe shall not be used for working 
pressures greater than 125 psi. 

5. Pipe shall be blue for potable water mains, green for sewage force mains and purple 
for reclaimed water mains. All potable water pipe shall be NSF certified and copies 
of lab certification shall be submitted to the County. 

6. Where colored pipe is unavailable, white PVC color coded spiral wrapped pipe shall 
be installed. 

B. Joints 

1. The PVC joints for pipe shall be of the push-on type unless otherwise directed by 
the County so that the pipe and fittings may be connected on the job without the use 
of solvent cement or any special equipment. The push-on joint shall be a single 
resilient gasket joint designed to be assembled by the positioning of a continuous, 
molded resilient ring gasket in an annular recess in the pipe or fitting socket and the 
forcing of the plain end of the entering pipe into the socket, thereby compressing the 
gasket radially to the pipe to form a positive seal. The gasket and annular recess 
shall be designed and shaped so that the gasket is locked in place against 
displacement as the joint is assembled. 

The resilient ring joint shall be designed for thermal expansion or contraction with a 
total temperature change of at least 75 degrees F in each joint per length of pipe. 
The bell shall consist of an integral wall section with a solid cross section elastomeric 
ring which shall meet requirements of ASTM F-477. The thickened bell section shall 
be designed to be at least as strong as the pipe wall. Lubricant furnished for 
lubricating joints shall be nontoxic, shall not support the growth of bacteria, shall 
have no deteriorating effects on the gasket or pipe material, and shall not impart 
color, taste, or odor to the water. Gaskets shall be suitable for use with potable 
water, reclaimed water or sanitary sewer as applicable. 

2. Restrained joints shall be provided at all horizontal and vertical bends and fittings, 
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at casings under roads and railroaas ana at other locations shown on the Contract 
Drawings. PVC joints for pipe shall be restrained by the following methods: thrust 
blocks, restraining glands such as Certa-Lok Restraining Joint Municipal Water Pipe 
by the Certain Teed Corporation of Valley Forge, PA, or approved equal. All Grip, 
Star Grip by Star Products, MJR by Tyler Pipe, Tyler, Texas. Restrained joint PVC 
pipe shall be installed in strict accordance with the manufacturer's recommendation. 

C. Fittings 

PART 3 

3.01 

1. All fittings for class-rated PVC pipe shall be ductile iron with mechanical joints and 
shall conform to the specifications for ductile iron fittings, unless otherwise directed. 
Class 200, C-900 PVC fittings are allowable for sewage force main applications up 
to and including 12" diameter only. DR ratio shall be the same as the pipe. 

2. The manufacturer of the pipe shall supply all polyvinyl chloride accessories as well 
as any adapters and/or specials required to perform the work as shown on the 
Drawings and specified herein. Standard double bell couplings will not be accepted 
where the pipe will slip completely through the coupling. 

EXECUTION 

INSTALLATION 

The Contractor shall install the plastic pipe in strict accordance with the manufacturer's 
technical data and printed instructions. Direct bury pipe shall have 3" detectable metallic 
tape of the proper color placed directly above the pipe 12" below finished grade or 6" 
detectable tape between 12" and 24" below grade. 

3.02 INSPECTION AND TESTING 

All pipe lines shall remain undisturbed for 24 hours to develop complete strength at all joints. 
All pipe lines shall be subjected to a hydrostatic pressure test for two (2) hours at full working 
pressure, but not less than 180 psi for water/reclaimed (150 psi for force main). All visible 
leaks shall be repaired and retested for approval by the County. Prior to testing, the pipe 
lines shall be supported in a manner approved by the County to prevent movement during 
tests. 

END OF SECTION 
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1.01 

A. 

B. 
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D. 
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SECTION 02640 VALVES AND APPURTENANCES 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish all labor, materials, equipment and incidentals required and 
install complete and ready for operation all valves and appurtenances as shown on the 
Drawings and as specified herein. 

All valves and appurtenances shall be of the size shown on the Drawings and, to the extent 
possible, all equipment of the same type on the Project shall be from one manufacturer. 

All valves and appurtenances shall have the name of the manufacturer and the working 
pressure for which they are designed cast in raised letters upon some appropriate part of 
the body. 

All valves shall have a factory applied, fusion bonded epoxy coating on interior and exterior 
unless noted otherwise in the plans or this specification. 

The equipment shall include, but not be limited to, the following: 

1. Gate valves (Sec. 2.01) 
2. Pressure Sustaining and Check Valves (Sec. 2.02) 
3. Ball Valves for PVC Pipe (Sec. 2.03) 
4. Butterfly Valves (Sec. 2.04) 
5. Plug Valves (Sec. 2.05) 
6. Valve Actuators (Sec. 2.06) 
7. Air Release Valves (Sec. 2.07) 
8. Valves Boxes (Sec. 2.08) 
9. Corporation Cocks (Sec. 2.09) 
10. Flange Adapter Couplings (Sec. 2.10) 
11. Flexible Couplings (Sec. 2.11) 
12. Hose Bibs (Sec. 2.12) 
13. Slow Closing Air and Vacuum Valves (Sec. 2.13) 
14. Surge Anticipator Valve (Sec. 2.14) 
15. Check Valves (Sec. 2.15) 
16. Hydrants (Sec. 2.16) 
17. Restraining Clamps (Sec. 2.17) 
18. Tapping Sleeves and Tapping Valves (Sec. 2. 18) 
19. Single Acting Altitude Valves (Sec. 2.19) 

1.02 DESCRIPTION OF SYSTEMS 

All of the equipment and materials specified herein are intended to be standard for use in 
controlling the flow of potable water, reclaim water, wastewater, etc., depending on the 
applications. 

1.03 QUALIFICATIONS 

All of the types of valves and appurtenances shall be products of well established reputable 
firms who are fully experienced and qualified in the manufacture ofthe particular equipment 
to be furnished. The equipment shall be designed, constructed and installed in accordance 
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1.04 

A. 
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1.05 

PART 2 

2.01 

2.02 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

A. 

with the best practices and methods and shall comply with these Specifications as 
applicable. Valves shall be as covered under mechanical devices in Section 8 of ANSIINSF 
Standard 61. 

SUBMITTALS 

Submit to the County within 30 days after execution of the contract a list of materials to be 
furnished, the names of the suppliers and the date of delivery of materials to the site. 

Complete shop drawings of all valves and appurtenances shall be submitted to the County 
for approval in accordance with the SpeCifications. 

TOOLS 

Special tools, if required for normal operation and maintenance shall be supplied with the 
equipment. 

PRODUCTS 

GATE VALVES 

All buried valves shall have cast or ductile iron three (3) piece valve bodies. 

Where indicated on the drawings or necessary due to locations, size, or inaccessibility, 
chain wheel operators shall be furnished with the valves. Such operators shall be designed 
with adequate strength for the valves with which they are supplied and provide for easy 
operation of the valve. Chains for valve operators shall be galvanized. 

Where required, gate valves shall be provided with a box cast in a concrete slab and a box 
cover. Length of box shall include slab thickness. Box cover opening shall be for valve 
stem and nut. Valve wrenches and extension stems shall be provided by the manufacturer 
to actuate the valves. The floor box and cover shall be equal to those manufactured by 
Rodney Hunt Machine Company, Orange, Massachusetts, Clow, DeZurik or approved 
equal. 

Gate valves with 3"-20" diameters shall be resilient seated, manufactured to meet or exceed 
the requirements of AWWA C509 or C515 and UUFM of latest revision and in accordance 
with the following specifications. Valves shall have an unobstructed waterway equal to or 
greater than the full nominal diameter of the valve. 

Wrench nut shall be provided for operating the valve. 

Valves shall be suitable for an operating pressure of 200 psi and shall be tested in 
accordance with AWWA C509 or C515. Mueller, Kennedy, M&H, and Clow are acceptable 
valves. 

All bonnet bolts, nuts and studs shall be stainless steel. 

PRESSURE SUSTAINING AND CHECK VALVE 

Pressure sustaining and check valve shall be pilot operated diaphragm actuated valve with 
cast iron body, bronze trim, and 125-pound flanged ends. The valve shall be hydraulically 
operated, diaphragm type globe valve. The main valve shall have a single removable seat 
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B. 

C. 

2.03 

A. 

B. 

2.04 

A. 

B. 

C. 

and a resilient disc, of rectangular cross section, surrounded on three and a half sides. The 
stainless steel stem shall be fully guided at both ends by a bearing in the valve cover, and 
an integral bearing in the valve seat. It shall be sleeved at both ends with delrin. No external 
packing glands are permitted and there shall be no pistons operating the main valve or any 
controls. The valve shall be equipped with isolation cocks to service the pilot system while 
permitting flow if necessary. Main valve and all pilot controls shall be manufactured in the 
United States of America. Valve shall be single chamber type, with seat cut to 5 degrees 
taper. 

Valve shall maintain a minimum (adjustable) upstream pressure to a preset (adjustable) 
maximum. The pilot system shall consist of two direct acting, adjustable, spring loaded 
diaphragm valves. 

Valve shall be cast iron (ASTM A48) with main valve trim of brass (QQB-B-626) and bronze 
(ASTM B61). The pilot control valves shall be cast brass (ASTM B62) with 303 stainless 
steel trim. All ferrous surfaces inside and outside shall have a 2-part epoxy coating. Valve 
shall be similar in all respects to CLA-VAL Company, Model 692G-01ABKG, as 
manufactured by CLA-VAL Company, Winter Park, Florida, or similar pressure sustaining 
and check valve as manufactured by Golden Alderson; or approved equal. 

BALL VALVES FOR PVC PIPE 

Ball valves for PVC pipe shall be of PVC Type 1 with union, socket, threaded or flanged 
ends as required. Ball valves shall be full port, full flow, all plastic construction, 150 psi rated 
with teflon seat seals and T-handles. PVC ball valves shall be as manufactured by 
Celanese Piping Systems, Inc., Wallace and Tieman, Inc., Plastiline, Inc., or approved 
equal. 

All valves shall be mounted in such a position that valve position indicators are plainly visible 
when standing on the floor. 

BUTTERFLY VAlVES 

Butterfly valves shall conform to the AWWA Standard Specifications for Rubber Seated 
Butterfly Valves, Designated C504, except as hereinafter specified. Valves shall be Class 
250 and equal to those manufactured by Henry Pratt Company, DeZurik, Mueller, or 
approved equal. M&H/Kennedy/Clow are not generally approved equals. Ductile iron 
conforming to ASTM A536, Grade 65-45-12 shall be provided. All valves shall be leak tested 
at 200 psi. 

The face-to-face dimensions of flanged end valves shall be in accordance with Table 1 of 
above mentioned AWWA SpeCification for short-body valve. Adequate two-way thrust 
bearings shall be provided. Flange drilling shall be in accordance with ANSI B16.1. 

Valve seats shall be an EPDM elastomer. Valve seats 24 inches and larger shall be field 
adjustable and replaceable without dismounting operator disc or shaft and without removing 
the valve from the line. All retaining segments and adjusting devices shall be of corrosion 
resistant material with stainless Nylock screws and be capable of the 1/8-inch adjustment. 
Valves 20 inches and smaller shall have bonded or mechanically restrained seats as 
outlined in AWWA C 504. Where the EPDM seat is mounted on the valve body, the mating 
edge of the valve disc shall be 18-8 stainless steel or Nickel-Chrome, 80-20%. Where the 
EPDM seat is mounted on the valve disc, the valve body shall be fitted with an 18-8 stainless 
steel seat offset from the shaft, mechanically restrained and covering 360 degrees of the 
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A. 

peripheral opening or seating surface. 

The valve body shall be constructed of ductile iron or close grain cast iron per ASTM A126, 
Class B with integrally cast hubs for shaft bearing housings of the through boss-type. 
Butterfly valves of the "wafer" or "spool" type will not be accepted. 

The valve shaft shall be turned, ground, and polished constructed of 18-8, ASTM A-276, 
Type 304 stainless steel and designed for both torsional and shearing stresses when the 
valve is operated under its greatest dynamic or seating torque. Shaft shall be of either a 
one piece unit extending full size through the valve disc and valve bearing or it may be of a 
stub shaft design. Shaft bearings shall be teflon or nylon, self-lubricated type. 

All valves shall be subject to hydrostatic and leakage tests at the point of manufacture. The 
hydrostatic test shall be performed with an internal hydrostatic pressure equal to 500 psi 
applied to the inside of the valve body of each valve for a period of five minutes. During the 
hydrostatic test, there shall be no leakage through the metal, the end joints or the valve shaft 
seal. The leakage test shall be performed at a differential pressure of 230 psi and against 
both sides of the valve. No adjustment of the valve disc shall be necessary after pressure 
test for normal operation of valve. 

In general, the butterfly valve operators shall conform to the requirements of Section 3.8 of 
the AWWA Standard Specifications for Rubber Seated Butterfly Valves, Designation C504, 
insofar as applicable, and as herein specified. 

Gearing for the operators shall be totally enclosed in a gear case in accordance with 
paragraph 3.8.3 of the above mentioned AWWA Standard Specification. 

Operators shall be capable of seating and unseating the disc against the full design 
pressure of velocity, as speCified for each class, into a dry system downstream and shall 
transmit a minimum torque to the valve. Operators shall be rigidly attached to the valve 
body. 

The manufacturer shall certify that the required tests on the various materials and on the 
completed valves have been satisfactory and that the valves conform with all requirements 
of this Specification and the AWWA standard. 

Where indicated on the Drawings, extension stems, floor stands, couplings, stem guides, 
and floor boxes as required shall be furnished and installed. 

PLUG VALVES 

All plug valves shall be eccentric plug valves capable of sustaining 150 psi in either direction 
without leaking. 

Exception: Single direction plug valves may be used if it is clearly demonstrated they will 
never be required to resist pressure in both directions either in service or during pipe line 
testing. 

B. Plug valves shall be tested in accordance with current AWWA Standard C-504-80 Section 
5. Each valve shall be performance tested in accordance with paragraph 5.2 and shall be 
given a leakage test and hydrostatic test as described in paragraphs 5.3 and 5.4. Plug 
valves shall be Kennedy or Dezurik. 
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Plug valves shall be of the non-lubricated eccentric type with resilient faced plugs and shall 
be furnished with end connections as shown on the Plans. Flanged valves shall be faced 
and drilled to the ANSI 150 lb. standard. Mechanical jOint ends shall be to the AWWA 
Standard C111-72. Bell ends shall be to the AWWA Standard C100-55 Class B. Screwed 
ends shall be to the NPT standard. 

Plug valve bodies shall be of ASTM A126 Class B Semi-steel, 31,000 psi tensile strength 
minimum in compliance with AWWA Standard C507-73, Section 5.1 and AWWA Standard 
C504-70 Section 6.4. Plug valves shall have a minimum 100% circular cross sectional area 
and full port unless written approval is received from the County. All exposed nuts, bolts, 
springs, washers, etc. shall be zinc or cadmium plated. Resilient plug facings shall be of 
Hycar or Neoprene. 

Plug valves shall be furnished with permanently lubricated stainless steel or oil-impregnated 
bronze upper and lower plug stem bushings. These bearings shall comply with current 
AWWA Standards. 

VALVE ACTUATORS 

General 

1. All valve actuators shall conform to Section 3.8 of the AWWA Standard Specification 
and shall be either manual or motor operated. 

2. Actuators shall be capable of seating and unseating the disc against the full design 
pressure and velocity, as specified for each class, into a dry system downstream, 
and shall transmit a minimum torque to the valve. Actuators shall be rigidly attached 
to the valve body. 

3. Butterfly valve actuators shall conform to the requirements of Section 3.8 of the 
AWWA Standard speCifications for Rubber Seated Butterfly Valves, Designated 
C504, insofar as applicable and as herein specified. 

B. Manual Actuators 

1. Manual actuators shall have permanently lubricated, totally enclosed gearing with 
handwheel and gear ratio sized on the basis of actual line pressure and velocities. 
Actuators shall be equipped with handwheel, position indicator, and mechanical 
stop-limiting locking devices to prevent over travel of the disc in the open and closed 
positions. They shall turn counter-clockwise to open valves. Manual actuators shall 
be of the traveling nut, self-locking type and shall be designed to hold the valve in 
any intermediate position between fully open and fully closed without creeping or 
fluttering. Actuators shall be fully enclosed and designed to produce the specified 
torque with a maximum pull of 80 pounds on the handwheel or chainwheel. Actuator 
components shall withstand an input of 450 foot pounds for 30· and smaller and 300 
foot pounds for larger than 30" size valves at extreme actuator positions without 
damage. Valves located above grade shall have handwheel and position indicator, 
and valves located below grade shall be equipped with a two inch (2") square AWWA 
operating nut located at ground level and cast iron extension type valve box. Valve 
actuators shall conform to AWWA C504, latest revision. 

C. Motor Actuators (Modulating) 

1. The motor actuated valve controller shall include the motor, actuator unit gearing, 
limit switch gearing, limit switches, position transmitter which shall transmit a 4-20 
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mA DC signal, control power transformer, electronic controller which will position the 
valve based on a remote 4-20 milliamp signal, torque switches, bored and key
wayed drive sleeve for non-rising stem valves, declutch lever and auxiliary 
handwheel as a self-contained unit. 

2. The motor shall be specifically designed for valve actuator service using 480 volt, 
SO Hertz, three phase power as shown, on the electrical drawings. The motor shall 
be sized to provide an output torque and shall be the totally enclosed, non-ventilated 
type. The power gearing shall consist of helical gears fabricated from heat treated 
alloy steel forming the first stage of reduction. The second reduction stage shall be 
a single stage worm gear. The worm shall be of alloy steel with carburized threads 
hardened and ground for high efficiency. The worm gear shall be of high tensile 
strength bronze with hobbed teeth. All power gearing shall be grease lubricated. 
Ball or roller bearings shall be used throughout. Preference will be given to units 
having a minimum number of gears and moving parts. Spur gear reduction shall be 
provided as required. 

3. Limit switches and gearing shall be an integral part of the valve control. The limit 
switch gearing shall be made of bronze and shall be grease lubricated, intermittent 
type and totally enclosed to prevent dirt and foreign matter from entering the gear 
train. Limit switches shall be of the adjustable type capable of being adjusted to trip 
at any point between fully opened valve and fully closed valve. 

4. The speed of the actuator shall be the responsibility of the system supplier with 
regard to hydraulic requirements and response compatibility with other components 
within the control loop. Each valve controller shall be provided with a minimum of 
two rotor type gear limit switches, one for opening and one for closing. The rotor 
type gear limit switch shall have two normally open and two normally closed contacts 
per rotor. Gear limit switches must be geared to the driving mechanism and in step 
at all times whether in motor or manual operation. Provision shall be made for two 
additional rotors as described above, each to have two normally open and two 
normally closed contacts. Each valve controller shall be equipped with a double 
torque switch. The torque switch shall be adjustable and will be responsive to load 
encountered in either direction of travel. It shall operate during the complete cycle 
without auxiliary relays or devices to protect the valve, should excessive load be met 
by obstructions in either direction of travel. The torque switch shall be provided with 
double-pole contacts. 

5. A permanently mounted handwheel shall be provided for manual operation. The 
handwheel shall not rotate during electric operations, but must be responsive to 
manual operation at all times except when being electrically operated. The motor 
shall not rotate during hand operation nor shall a fused motor prevent manual 
operation. When in manual operating position, the unit will remain in this position 
until motor is energized at which time the valve operator will automatically return to 
electric operation and shall remain in motor position until handwheel operation is 
desired. This movement from motor operation to handwheel operation shall be 
accomplished by a positive declutching lever which will disengage the motor and 
motor gearing mechanically, but not electrically. Hand operation must be 
reasonably fast. It shall be impossible to place the unit in manual operation when 
the motor is running. The gear limit switches and torque switches shall be housed 
in a single easily accessible compartment integral with the power compartment of 
the valve control. All wiring shall be accessible through this compartment. Stepping 
motor drives will not be acceptable. 

S. The motor with its control module must be capable of continuously modulating over 
its entire range without interruption by heat protection devices. The system, 
including the operator and control module must be able to function, without override 
protection of any kind, down to zero dead zone. 
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7. All units shall have strip heaters in both the motor and limit switch compartments. 
8. The actuator shall be equipped with open-stop-close push buttons, an auto-manual 

selector switch, and indicating lights, all mounted on the actuator or on a separate 
locally mounted power control station. 

9. The electronics for the electric operator shall be protected against temporary 
submergence. 

10. Actuators shall be Limitorque L 120 with Modutronic Control System containing a 
position transmitter with a 4-20MA output signal or equal. 

D. Motor Actuators (Open-Close) 

1. The electronic motor-driven valve actuator shall include the motor, actuator gearing, 
limit switch gearing, limit switches, torque switches, fully machined drive sleeve, 
declutch lever, and auxiliary handwheel as a self-contained unit. 

2. The motor shall be specifically designed for valve actuator service and shall be of 
high torque totally enclosed, nonventilated construction, with motor leads brought 
into the limit switch compartment without having external piping or conduit box. 
(a) The motor shall be of sufficient size to open or close the valve against 

maximum differential pressure when voltage to motor terminals is 10% 
above or below nominal voltage. 

(b) The motor shall be prelubricated and all bearings shall be of the anti-friction 
type. 

3. The power gearing shall consist of helical gears fabricated from heat treated steel 
and worm gearing. The worm shall be carburized and hardened alloy steel with the 
threads ground after heat treating. The worm gear shall be of alloy bronze 
accurately cut with a hobbing machine. All power gearing shall be grease lubricated. 
Ball or roller bearings shall be used throughout. 

4. Limit switches and gearing shall be an integral part of the valve actuator. The 
switches shall be of the adjustable rotor type capable of being adjusted to trip at any 
point between fully opened valve and fully closed valve. Each valve controller shall 
be provided with a minimum of two rotor type gear limit switches, one for opening 
and one for closing (influent valves require additional contacts to allow stopping at 
an intermediate position). The rotor type gear limit switch shall have two normally 
open and two normally closed contacts per toro. Additional switches shall be 
provided if shown on the control and/or instrumentation diagrams. Limit switches 
shall be geared to the driving mechanism and in step at all times whether in motor 
or manual operation. Each valve actuator shall be equipped with a double torque 
switch. The torque switch shall be adjustable and will be responsive to load 
encountered in either direction of travel. It shall operate during the complete cycle 
without auxiliary relays or devices to protect the valve should excessive load be met 
by obstructions in either direction of travel. Travel and thrusts shall be independent 
of wear in valve disc or seat rings. 

5. A permanently mounted handwheel shall be provided for manual operation. The 
handwheel shall not rotate during electric operation except when being electrically 
operated. The motor shall not rotate during hand operation, nor shall a fused motor 
prevent manual operation. When in manual operating position, the unit will remain 
in this position until motor is energized at which time the valve actuator will 
automatically return to electric operation and shall remain in motor position until 
handwheel operation is desired. Movement from motor operation to handwheel 
operation shall be accomplished by a positive declutching lever which will disengage 
the motor and motor gearing mechanically, but not electrically. Hand operation must 
be reasonably fast. It shall be impossible to place the unit in manual operation when 
the motor is running. 
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6. Valve actuators shall be equipped with an integral reversing controller and three 
phase overload relays, Open-Stop-Close push buttons, local-remote-manual 
selector switch, control circuit transformer, three-phase thermal overload relays and 
two pilot lights in a NEMA 4X enclosure. In addition to the above, a close coupled 
air circuit breaker or disconnect switch shall be mounted and wired to the valve input 
power terminals for the purpose of disconnecting all underground phase conductors. 

7. The valve actuator shall be capable of being controlled locally or remotely via a 
selector switch integral with the actuator. In addition, an auxiliary dry contact shall 
be provided for remote position feedback. 

S. Valve A.C. motors shall be designed for operation on a 4S0 volt, 3-phase service. 
Valve control circuit shall operate from a fuse protected 120 volt power supply. 

9. Motor operators shall be as manufactured by Limitorque Corporation, Type L 120 or 
approved equal. 

2.07 AIR RELEASE VALVES 

2.08 

A. 

B. 

C. 

D. 

E. 

The air release valves for use in water or force mains shall be installed as shown on the 
Drawings. The valves shall have a cast iron body cover and baffle, stainless steel float, 
bronze water diffuser, Buna-N or Viton seat, and stainless steel trim. The fittings shall be 
threaded. The air release valves shall be Model 200A or 400A as manufactured by APCO 
Valve and Primer Corporation, Schaumburg, Illinois; or approved equal. 

VALVE BOXES 

Buried valves shall have cast-iron three piece valve boxes or HDPE adjustable valve boxes. 
Cast iron valve boxes shall be provided with suitable heavy bonnets and shall extend to 
such elevation at or slightly above the finished grade surface as directed by the County. 
The barrel shall be two-piece, screw type, having a 5-1/4 inch shaft. The upper section shall 
have a flange at the bottom with sufficient bearing area to prevent settling and shall be 
complete with cast iron covers. Covers shall have WATER, SEWER, or RECLAIM, as 
applicable, cast into the top. Lids will be painted 'safety" blue for potable, purple for 
reclaimed, and green for sanitary sewer. 

All valves shall have actuating nuts extended to within four (4) feet of the top of the valve 
box. All valve extensions will have a centering guide plate two (2) inches maximum below 
the actuating nut. The valve extension shall be fastened to the existing nut with a set screw. 
Valve boxes shall be provided with a concrete base and a valve nameplate engraved with 
lettering 1/S-inch deep as shown on the Drawings. 

HOPE adjustable valve boxes shall be one complete assembled unit composed ofthe valve 
box and extension stem. All moving parts of the extension stem shall be enclosed in a 
housing to prevent contact with the soil. Valve box assembly shall be adjustable to 
accommodate variable trench depths. 

The entire assembly shall be made of heavy wall high density polyethylene. All exterior 
components shall be joined with stainless steel screws. The valve box top section shall be 
adaptable to fit inside a valve box upper section. 

The stem assembly shall be of a telescoping design that allows for variable adjustment 
length. The stem material shall be of plated steel square tubing. The stem assembly shall 
have a built-in device that keeps the stem assembly from disengaging at its fully extended 
length. The extension stem must be torque tested to 1000 foot pounds. Covers shall have 
WATER, SEWER or RECLAIMED clearly and permanently impressed into the top surface. 
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2.09 CORPORATION COCKS 

Corporation cocks for connections to cast-iron, ductile iron or steel piping shall be all brass 
or bronze suitable for 180 psi operating pressure and similar to Mueller Co. H-10046 or 
approved equal by Clow Corp., and shall be of sizes required and/or noted on the Drawings. 

2.10 FLANGE ADAPTER COUPLINGS 

Flange adapter couplings shall be of the size and pressure rating required for each 
installation and shall be suitable for use on either cast iron or ductile iron pipe. They shall 
be similar or approved equal to Dresser Company, Style 128. All couplings shall have a 
sufficient number of factory installed anchor studs to meet or exceed a minimum test 
pressure rating of 230 psi minimum. 

2.11 FLEXIBLE COUPLINGS 

Flexible couplings shall be either the split type or the sleeve type as shown on the Drawings. 

1. Split type coupling shall be used with all interior piping and with exterior pipings 
noted on the Drawings. The couplings shall be mechanical type for radius groove 
piping. The couplings shall mechanically engage and lock grooved pipe ends in a 
positive couple and allow for angular deflection and contracting and expansion. 

2. Couplings shall consist of malleable iron, ASTM Specification A47, Grade 32510 
housing clamps in two or more parts, a single chlorinated butyl composition sealing 
gasket with a "C" shaped cross-section and internal sealing lips projecting diagonally 
inward, and two or more oval track head type bolts with hexagonal heavy nuts 
conforming to ASTM Specification A 183 and A 194 to assemble the housing clamps. 
Bolts and nuts shall be hot dipped galvanized after fabrication. 

3. Victualic type couplings and fittings may be used in lieu of flanged joints. Pipes shall 
be radius grooved as specified for use with the Victaulic couplings. Flanged adapter 
connections at fittings, valves, and equipment shall be Victaulic Vic Flange Style 
741, equal by Gustin-Bacon Group, Division of Certain-Teed Products, Kansas City, 
Kansas, or approved equal. 

4. Sleeve type couplings shall be used with all buried piping. The couplings shall be 
of steel and shall be Dresser Style 38 or 40, as shown on the Drawings, or equal. 
The coupling shall be provided with hot dipped galvanized steel bolts and nuts 
unless indicated otherwise. 

5. All couplings shall be furnished with the pipe stop removed. 
6. Couplings shall be provided with gaskets of a composition suitable for exposure to 

the liquid within the pipe. 
7. If the Contractor decides to use victaulic couplings in lieu of flanged joints, he shall 

be responsible for supplying supports for the joints. 

2.12 HOSE BIBS 

2.13 

A. 

Hose bibs shall be 3/4" or 1" brass, polished chromium plated brass, with vacuum breaker 
as noted on the drawings. 

SLOW CLOSING AIR AND VACUUM VALVES 

The Contractor shall furnish and install slow closing air and vacuum valves as shown on the 
Drawings which shall have two (2) independent valves bolted together. The air and vacuum 
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2.14 

valve shall have all stainless steel float, guided on both ends with stainless shafts. The air 
and vacuum valve seat shall be Buna-N to insure drop tight closure. The Buna-N seat shall 
be fastened to the cover stainless shoulder screws in a manner to prevent distortion of the 
seat. The float shall be guided at both ends with stainless steel bushings. 

B. The valve cover shall have a male lip designed to fit into the body register for accurate 
alignment of the float into the Buna-N seat. The valve cover shall have 250-pound class 
flanged outlet connection. 

C. The surge check valve shall be bolted to the inlet of the air and vacuum valve and consist 
of a body, seat, disc, and compression spring. A surge check unit shall operate on the 
interphase between the kinetic energy and relative velocity flows of air and water, so that 
after air passes through, and water rushes into the surge check, the disc starts to close, 
reducing the rate of flow of water into the air valve by means of throttling orifices in the disc 
to prevent water hammer in the air valves. The surge check orifices must be adjustable 
type for regulation in the field to suit operating conditions. Valve shall be rated for 250-
pound class working pressure. 

D. The complete slow closing air and vacuum valve with air release valve shall have been flow 
tested in the field, substantiated with test data to show reduction of surge pressure in the 
valve. Flow test data shall be submitted with initial shop drawings for approval. 

E. Valve exterior to be painted Red Oxide, Phenolic TT -P86, Primer or approved equal for high 
resistance to corrosion. 

F. All materials of construction shall be certified in writing to conform to ASTM specifications 
as follows: 

A. 

B. 

Air Valve Cover, Body, 
and Surge Check Body 

Float 

Surge Check Seat and 
Disc 

Air Valve Seat 

Spring 

Cast Iron 

Stainless 
Steel 

Stainless 
Steel 

Buna-N 

Stainless 
Steel 

SURGE ANTICIPATOR VALVES 

ASTM A48, Class 30 

ASTMA240 

ASTMA582 

T302 

Surge anticipator valves shall be furnished for the pumping systems as shown on the 
Drawings. The valve shall be hydraulically operated, pilot controlled, and diaphragm or 
piston actuated. The main valve shall be cast iron conforming to ASTM A48 with bronze 
trim conforming to ASTM B61 and flanged ends conforming to ANSI B161.1. The main 
valve shall be globe type with a single removable seat and a resilient disc. 

The diaphragm actuated valve shall have a stainless steel stem guided at both ends by a 
bearing in the valve cover and an integral bearing surface in the seat. No external packing 
glands shall be permitted. The valve shall be fully serviceable without removing it from the 
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C. 

D. 

2.15 

A. 

B. 

C. 

D. 

2.16 

line. The pilot system shall be of noncorrosive construction and provided with isolation 
cocks. 

The piston actuated valve shall operate on the differential piston principle. The valve piston 
shall be guided on its outside diameter. The valve shall be able to operate in any position 
and shall be fully serviceable without removing it from the line. The pilot system shall be 
provided with isolation cocks, and be of noncorrosive materials of construction. 

The valve shall be designed specifically to minimize the effects of water hammer, resulting 
from power failure at the pumping station, or from normal stopping and starting of pumping 
operators. The valve shall open hydraulically on a down surge, or low pressure wave 
created when the pump stops, remain open during the low pressure cycle in order to be 
open when the high pressure wave returns. The high pressure pilot shall be adjustable over 
a 20 to 200 psi range and the low pressure pilot shall be adjustable over a 15 to 75 psi 
range. The valve shall be the 250 Class. 

CHECK VALVES 

Check valves for cast iron and ductile iron pipe lines snail be swing type and shall meet the 
material requirements of AWWA Specification C508. The valves shall be iron body, bronze 
mounted, single disc, 175 psi working water pressure and nonshock. Valves shall be as 
manufactured by Mueller, Clow, Kennedy, or M&H. Valves 8" and larger shall be air 
cushioned to reduce valve slam. 

When there is no flow through the line, the disc shall hang lightly against its seat in 
practically a vertical position. When open, the disc shall swing clear of the waterway. 

Check valves shall have bronze seat and body rings, extended bronze hinge pins and 
bronze nuts on the bolts of bolted covers. The interior and exterior of the valve body shall 
have a factory applied fusion bonded or 10 mil 2 part epoxy coating (Protecto 401 or 
approved equal). 

Valves shall be so constructed that disc and body seat may easily be removed and replaced 
without removing the valve from the line. Valves shall be fitted with an extended hinge arm 
with outside lever and weight. Weights provided and approved by the County shall be 
installed. 

HYDRANTS 

Hydrants shall be AVK Series 2780 Barrel (nostalgic style with stainless steel bolts) 
American Darling B-84-B or Mueller Super Centurian 250, or approved equal and shall 
conform to the "Standard Specification for Fire Hydrants for Ordinary Water Works Service", 
AWWA C502, and UUFM certified, and shall in addition meet the speCific requirements and 
exceptions which follow: 

1. Hydrants shall be according to manufacturer's standard pattern and of standard size, 
and shall have one 4-1/2" steamer nozzle and two 2-1/2" hose nozzles. 

2. Hydrant inlet connections shall have mechanical joints for 6" ductile-iron pipe. 
3. Hydrant valve opening shall have an area at least equal to that area of a 5-114" 

minimum diameter circle and be obstructed only by the valve rod. Each hydrant 
shall be able to deliver 500 gallons minimum through its two 2-112" hose nozzles 
when opened together with a loss of not more than 2 psi in the hydrants. 

4. Each hydrant shall be designed for installation in a trench that will provide 5-ft. cover. 
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5. Hydrants shall be hydrostatically tested as specified in AWWA C502. 
6. Hydrants shall be rated at 200 psi. 
7. All nozzle threads shall be American National Standard. 
8. Each nozzle cap shall be provided with a Buna N rubber washer. 
9. Hydrants shall be so arranged that the direction of outlets may be turned 90 degrees 

without interference with the drip mechanism and without the mechanism 
obstructing the discharge from any outlet. 

10. Hydrants must be capable of being extended without removing any operating parts. 
11. Hydrants shall have bronze-to-bronze seatings as per AWWA C502-85. 
12. Hydrant main valve closure shall be of the compression type opening against the 

pressure and closing with the pressure. The resilient seat material shall meet the 
requirements of AWWA C-509 and shall preferably be EPDM Elastomer. 

13. Internal and below ground iron parts (bonnet, nozzle section and base) shall have a 
fusion bonded epoxy coating per AWWA C550. Aboveground external hydrant parts 
(cap, bonnet and nozzle section) shall be either epoxy coated together with a UV 
resistant polyester coating or have two shop coats of paint per AWWA C502. The 
lower stand pipe or barrel shall be protected with asphaltic coatings per AWWA 
C502. 

14. Exterior nuts, bolts and washer shall be stainless steel. Bronze nuts may be used 
below grade. 

15. All internal operating parts shall be removable without requiring excavation. 

2.17 RESTRAINING CLAMPS 

2.18 

A. 

B. 

2.19 

A. 

Restraining clamp assemblies as detailed in the drawings for use at hydrant connections to 
water mains, or at fittings where shown on the Drawings, shall be as manufactured by 
American Cast Iron Pipe, Star Pipe Products, U.S. Pipe; or approved equal. 

TAPPING SLEEVES AND GATE VALVES 

Tapping valves shall meet the requirement of AWWA C500. The valves shall be flanged, 
shall be mechanical joint outlet with nonrising stem, designed for vertical burial and shall 
open left or counterclockwise. Stuffing boxes shall be the "O-ring" type. Operating nut shall 
be AWWA Standard 2" square for valves 2" and up. The valves shall be provided with an 
overload seat to permit the use of full size cutters. Gaskets shall cover the entire area of 
flange surfaces and shall be supplied with EPDM wedges up to 30" diameter. 

Tapping sleeves and saddles shall seal to the pipe by the use of a confined "0" ring gasket, 
and shall be able to withstand a pressure test of 180 psi for one hour with no leakage in 
accordance with AWWA C11 0, latest edition. A stainless steel 3/4" NPT test plug shall be 
provided for pressure testing. All bolts joining the two halves shall be stainless steel and 
shall be included with the sleeve or saddle. Sleeves and saddles shall be protected from 
corrosion by being fusion applied epoxy coated, or be made of 18-8 Type 304 stainless 
steel. Saddle straps shall be 18-8 Type 304 stainless steel. 

SINGLE ACTING ALTITUDE VALVES 

Function 

1. The altitude control valve shall be of the single acting type, closing off tightly when 
the water reaches the maximum predetermined level in the tank to prevent overflow; 
and opening to permit replenishing of the tank supply when the water level drops 
approximately 6" to 12" below the maximum level. 
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2. A hand operated valve in the power water line to the top of the piston shall permit 
adjustment of the speed of valve closing. The tank water level control shall be by 
means of a diaphragm operated, spring loaded, three way pilot which directs power 
water to or from the top of the main valve piston. The three way pilot shall be of 
bronze construction. The diaphragm surface exposed to the tank head shall be not 
less than 57 sq. inches. It shall be possible to adjust the spring above the diaphragm 
for water level control approximately 20% above or below the factory setting. 

B. Description 

1. The main valve shall operate on the differential piston principle such that the area 
on the underside of the piston is no less than the pipe area on the upper surface of 
the piston is of a greater area than the underside of the piston. 

2. The valve piston shall be guided on its outside diameter by long stroke stationary 
Vee ports which shall be downstream of the seating surface to minimize the 
consequences of throttling. Throttling shall be done by the valve Vee ports and not 
the valve seating surfaces. 

3. The valve shall be capable of operating in any position and shall incorporate only 
one flanged cover at the valve top from which all intemal parts shall be accessible. 
There shall be no stems, stem guides, or spokes within the waterway. There shall 
be no springs to assist the valve operation. 

C. Construction 

1. The valve body shall be of cast iron ASTM A-126 with flanges conforming to the 
latest ANSI Standards. The valve shall be extra heavy construction throughout. The 
valve interior trim shall be bronze B-62 as well as the main valve operation. 

2. The valve seals shall be easily renewable while no diaphragm shall be permitted 
within the main valve body. 

3. All controls and piping shall be of non-corrosive construction. 
4. A visual valve position indicator shall be provided for observing the valve piston 

position at any time. 

D. Figure Number 

PART 3 

3.01 

A. 

B. 

C. 

The valves shall be the 20" Globe type (Fig. 3200-D) as manufactured by GA Industries of 
Mars, Pennsylvania, or approved equal. 

EXECUTION 

INSTALLATION 

All valves and appurtenances shall be installed in the location shown, true to alignment and 
rigidly supported. Any damage occurring to the above items before they are installed shall 
be repaired to the satisfaction of the County. 

After installation, all valves and appurtenances shall be tested at least two hours at the 
working pressure corresponding to the class of pipe, unless a different test pressure is 
specified. If any joint proves to be defective, it shall be repaired to the satisfaction of the 
County. 

Install all floor boxes, brackets, extension rods, guides, the various types of operators and 
appurtenances as shown on the Drawings that are in masonry floors or walls, and install 
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D. 

E. 

F. 

G. 

H. 

3.02 

A. 

B. 

C. 

concrete inserts for hangers and supports as soon as forms are erected and before concrete 
is poured. Before setting these items, the Contractor shall check all plans and figures which 
have a direct bearing on their location and he shall be responsible for the proper location of 
these valves and appurtenances during the construction of the structures. 

Pipe for use with flexible couplings shall have plain ends as specified in the respective pipe 
sections. 

Flanged joints shall be made with high strength, low alloy Corten bolts, nuts and washers. 
Mechanical joints shall be made with mild corrosion resistant alloy steel bolts and nuts. All 
exposed bolts shall be painted the same color as the pipe. All buried bolts and nuts shall 
be heavily coated with two (2) coats of bituminous paint comparable to Inertol No. 66 Special 
Heavy. 

Prior to assembly of split couplings, the grooves as well as other parts shall be thoroughly 
cleaned. The ends of the pipes and outside of the gaskets shall be moderately coated with 
petroleum jelly, cup grease, soft soap or graphite paste, and the gasket shall be slipped 
over one pipe end. After the other pipe has been brought to the correct position, the gasket 
shall be centered properly over the pipe ends with the lips against the pipes. The housing 
sections then shall be placed. After the bolts have been inserted, the nuts shall be tightened 
until the housing sections are firmly in contact, metal-to-metal, without excessive bolt 
tension. 

Prior to the installation of sleeve-type couplings, the pipe ends shall be cleaned thoroughly 
for a distance of 8". Soapy water may be used as a gasket lubricant. A 
follower and gasket, in that order, shall be slipped over each pipe to a distance of about 6" 
from the end. 

Valve boxes with concrete bases shall be installed as shown on the Drawings. Mechanical 
joints shall be made in the standard manner. Valve stems shall be vertical in all cases. 
Place cast iron box over each stem with base bearing on compacted fill and the top flush 
with final grade. Boxes shall have sufficient bracing to maintain alignment during backfilling. 
Knobs on cover shall be parallel to pipe. Remove any sand or undesirable fill from valve 
box. 

HYDRANTS 

Hydrants shall be set at the locations designated by the County and/or as shown on the 
Drawings and shall be bedded on a firm foundation. A drainage pit on crushed stone as 
shown on the Drawings shall be filled with gravel or crushed stone and satisfactorily 
compacted. During backfilling, additional gravel or crushed stone shall be brought up 
around and 6" over the drain port. Each hydrant shall be set in true vertical alignment and 
shall be properly braced. Concrete thrust blocks shall be placed between the back of the 
hydrant inlet and undisturbed soil at the end of the trench. Minimum bearing area shall be 
as shown on the plans. Felt paper shall be placed around the hydrant elbow prior to placing 
concrete. CARE MUST BE TAKEN TO INSURE THAT CONCRETE DOES NOT PLUG 
THE DRAIN PORTS. Concrete used for backing shall be as specified herein. 

When installations are made under pressure, the flow of water through the existing main 
shall be maintained at all times. The diameter of the tap shall be a minimum of 2" less than 
the inside diameter of the branch line. 

The entire operation shall be conducted by workmen thoroughly experienced in the 
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D. 

E. 

F. 

3.03 

installation of tapping sleeves and valves, and under the supervision of qualified personnel 
furnished by the manufacturer. The tapping machine shall be furnished by the Contractor if 
tap is larger than 12" in diameter. 

The Contractor shall determine the locations of the existing main to be tapped to confirm 
the fact that the proposed position for the tapping sleeve will be satisfactory and no 
interference will be encountered such as the occurrence of existing utilities or of a joint or 
fitting at the location proposed for the connection. No tap will be made closer than 30" from 
a pipe joint. 

Tapping valves shall be set in vertical position and be supplied with a 2" square operating 
nut for valves 2" and larger. The valve shall be provided with an oversized seat to permit 
the use of full sized cutters. 

Tapping sleeves and valves with boxes shall be set vertically or horizontally as indicated on 
the Drawings and shall be squarely centered on the main to be tapped. Adequate support 
shall be provided under the sleeve and valve during the tapping operation. Sleeves shall 
be no closer than 30" from water main joints. Thrust blocks shall be provided behind all 
tapping sleeves. Proper tamping of supporting earth around and under the valve and sleeve 
is mandatory. After completing the tap, the valve shall be flushed to ensure that the valve 
seat is clean. 

SHOP PAINTING 

Ferrous surfaces of valves and appurtenances shall receive a coating of rust-inhibitive 
primer. All pipe connection openings shall be capped to prevent the entry of foreign matter 
prior to installation. 

3.04 FIELD PAINTING 

All metal valves and appurtenances specified herein and exposed to view shall be 
painted. 

All above ground potable water main valves shall be painted safety blue. 

3.05 INSPECTION AND TESTING 

Completed pipe shall be subjected to hydrostatic pressure test for two hours at 180 psi. All 
leaks shall be repaired and lines retested as approved by the County. Prior to testing, the 
pipelines shall be supported in an approved manner to prevent movement during tests. 

END OF SECTION 
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PART 1 

1.01 

SECTION 02720 SANITARY SEWER BYPASS PUMPING 

GENERAL 

SCOPE 

The Contractor shall furnish all labor, materials, equipment and incidentals required to 
maintain existing and anticipated flows within the affected portion of the collection system 
throughout the construction period. 

1.02 PUBLIC IMPACTS 

1.03 

A. 

PART 2 

2.01 

A. 

The contractor shall not create a public nuisance Clue to excessive noise or dust, nor impact 
the public with flooding of adjacent lands, discharge of raw sewage, or release of other 
potential hazards, nor shall he encroach on or limit access to adjacent lands. No extra 
charge may be made for increased costs to the contractor due to any of the above. 

SUBMITIALS 

The Contractor shall, within 30 days of the elate of the Notice to Proceed, submit to the 
Project Manager a detailed Pumping Plan for each site by-pass pumping will be needed. 
The Pumping Plan shall address all measures and systems to prevent a sanitary sewer 
overflow (SSO) as defined by the EPA. The Plan shall include as a minimum: 

1. Working drawings and sketches showing work location, pump location, piping layout 
& routing. Show all proposed encroachment and access impacts on adjacent 
properties or facilities. 

2. Pump, control, alarm and pipe specifications or catalog cuts. Detailed sketch of 
controls and alarm system. 

3. Power requirements and details on methods to provide by-pass power or fueling. 
4. Calculation and determination of response times to prevent an SSO after a high 

water alarm. If anticipated peak flows are 750 G.P.M. or greater, an operator is 
required on site at all times pump is in service. If the anticipated peak flows are less 
than 750 G.P.M. an operator may not be required to be on site at all times; show 
operator on-site schedule. 

5. Procedures to be taken in case of power, pump, or piping failures; including contact 
names and numbers for emergency notifications. 

6. Frequency and specific responsibility for monitoring pump operation, fuel levels, 
pump maintenance and entire length of piping. 

PRODUCTS 

EQUIPMENT 

Pumps: 

1. By-pass pumping system shaJi consist ot at least a primary pump and a backup 
pump. Each pump shall have a minimum pumping capacity of 150% of the 
anticipated peak flows. When bypassing a pump station, 150% of the lift station 
capacity (G.P.M. & T.D.H) shall be provided. 

2. Pumps shall be low noise or sound attenuated. The noise level at any operating 
condition, in any direction, shall not exceed 70dBA at a distance of twenty three (23) 
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feet (7 meters) from the pump and/or power source. 

B. Controls: 

The by-pass pump system shall be equipped with automatic controls and an alarm system. 
The automatic controls will automatically start the backup pump in the event of a high water 
condition or failure of the primary pump. The alarm system will immediately notify the 
Contractor of a pump failure or high water condition. 

C. Pipe: 

PART 3 

3.01 

3.02 

A. 

B. 

C. 

3.03 

A. 

B. 

3.04 

Pipe shall be of adequate size and capacity to match the pumps. Pipe type and materials 
will depend on the particulars of the site conditions, and shall be detailed in the Pumping 
Plan. Contractor will provide all connections. 

EXECUTION 

SITE CONDITIONS 

Site conditions will vary by site. Contractor is responsible to determine and address 
requirements such as traffic control, excavation, connections & fittings, impacts on access 
to adjacent properties, routing and support of by-pass piping, etc., in the Pumping Plan. 

ON-SITE MONITORING 

All by-pass operations where the anticipated flow rates are 750 G.P.M or greater shall 
require an employee on-site at all times (full-time on-site monitoring attended by personnel 
experienced with the pumps and controls, with demonstrated ability to monitor, turn on & 
off, and switch between pumps while the by-pass pump system is in service. 

By-pass operations where the anticipated flow rates are less than 750 G.P.M may not 
require an employee on-site at all times while the by-pass pump system is in operation. The 
Contractor shall have personnel experienced with the pumps and controls on site within the 
calculated response time to prevent an SSO after a high water alarm. 

During by-pass operations, the Contractor shall have posted on site with the permit, a copy 
of the approved Plan and the name and 24 hour contact number of the primary response 
person, the job site superintendent, and the construction company owner. 

OPERATIONS 

The Contractor is responsible for securing and providing power, fuel, site security, traffic 
control and all other supplies, materials and permits required for the by-pass pumping. 

Contractor shall demonstrate automatic pump switching and alarm system to the 
satisfaction of: the County inspector, Project Manager, or Lift Stations Superintendent prior 
to beginning by-pass pumping. Satisfactory demonstration shall be documented by the 
inspector's, PM's or Lift Station Superintendent's dated signature on the posted copy of the 
approved Pumping Plan. 

DAMAGE RESTORATION & REMEDIATION 
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A. The Contractor shall be responsible for any pre-pump notifications, all restoration of 
pre-pump conditions and any damage caused by by-pass operations. 

B. Should there be an SSO caused by or as a direct result of the by-pass pumping, the 
contractor is responsible for all immediate & long term response, notifications, clean up, 
mitigation, etc. Copies of all written response plans, notifications, documentation, mitigation 
plans, etc., shall be submitted to the County Project Manager. 

END OF SECTION 
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PART 1 

1.01 

A. 

B. 

1.02 

1.03 

A. 

B. 

C. 

D 

E. 

F. 

1.04 

A. 

B. 

C. 

PART 2 

2.01 

A. 

DIVISION 3 CONCRETE 

SECTION 03200 CONCRETE REINFORCEMENT 

GENERAL 

WORK INCLUDED 

Reinforcing steel bars and welded steel wire fabric for cast-in-place concrete, complete with 
tie wire. 

Support chairs, bolsters, bar supports and spacers, for reinforcing. 

QUALITY ASSURANCE 

Perform concrete reinforcing work in accordance with ACI 318 unless specified otherwise 
in this Section. 

REFERENCES 

ACI318 - Building Code Requirements for Reinforced Concrete. 

ASTM A 185 - Welded Steel Wire Fabric for Concrete Reinforcement. 

ASTM A6l5 - Deformed and Plain Billet Steel Bars for Concrete Reinforcement. 

CRSI 63 - Recommended practice for placing reinforcing bars. 

CRSI 65 - Recommended practice for placing bar supports, speCifications and 
nomenclature. 

ACI3l5 - American Concrete Institute - Manual of Standard Practice. 

SHOP DRAWINGS 

Submit shop drawings in accordance with Contract Documents. 

Indicate bar sizes, spaCings, locations and quantities of reinforcing steel and wire fabric, 
bending and cutting schedules and supporting and spacing devices. 

Manufacturer's Literature: Manufacturer's Specifications and installation instructions for 
splice devices. 

PRODUCTS 

REINFORCING 

Reinforcing steel: Grade 60, Minimum Yield Strength 60,000 pSi, deformed billet steel bars, 
ASTM A6l5; plain finish. 

B. Welded steel wire fabric: Deformed wire, ASTM A497; smooth wire ASTM A185 in flat 
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2.02 

A. 

B. 

C. 

2.03 

A. 

B. 

C. 

PART 3 

3.01 

A. 

B. 

3.02 

A. 

B. 

sheets; plain finish. 

ACCESSORY MATERIALS 

Tie wire: Minimum 16 gauge annealed type, or patented system accepted by County. 

Chairs, bolsters, bar supports, spacers: Sized and shaped for strength and support of 
reinforcing during construction conditions. 

Special chairs, bolsters, bar supports, spacers (where adjacent to architectural concrete 
surfaces): Stainless steel type sized and shaped as required. 

FABRICATION 

Fabricate concrete reinforcing in accordance with AC1315. 

Locate reinforcing splices, not indicated on Drawings, at points of minimum stress. Location 
of splices shall be reviewed by County. 

Where indicated, weld reinforcing bars in accordance with AWS 012.1. 

EXECUTION 

PLACEMENT 

Reinforcing shall be supported and secured against displacement. Do not deviate from true 
alignment. 

Before plaCing concrete, ensure reinforcing is clean, free of loose scale, dirt, or other foreign 
coatings which would reduce bond to concrete. 

QUALITY ASSURANCE 

Acceptable Manufacturers: Regularly engaged in manufacture of steel bar and welded wire 
fabric reinforcing. 

Installer Qualifications: Three years experience in installation of steel bar and welded wire 
fabric reinforcing. 

C. Allowable Tolerances: 

1. Fabrication: 
a. Sheared length: +1 in. 
b. Depth of truss bars: +0, -1/2 in. 
c. Stirrups, ties and spirals: ± 114 in. 
d. All other bends: ±1 in. 

2. Placement: 
a. Concrete cover to form surfaces: ±1I4 in. 
b. Minimum spacing between bars: 1 in. 
c. Top bars in slabs and beams: 

(1) Members 8 in. deep or less: ±1/4 in. 
(2) Members more than 8 in.: ±1/2 in. 

d. Crosswise of members: Spaced evenly within 2 in. of stated separation. 
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3.04 

3.05 

A. 

B. 

A. 

e. Lengthwise of members: Plus or minus 2 in. 
3. Maximum bar movement to avoid interference with other reinforcing steel, conduits, 

or embedded items: 1 bar diameter. 

PRODUCT DELIVERY, STORAGE AND HANDLING 

Deliver reinforcement to project site in bundles marked with metal tags indicating bar size 
and length. 

Handle and store materials to prevent contamination. 

INSTALLATION 

Placement: 

1. Bar Supports: CRSI 65. 
2. Reinforcing Bars: CRSI 63. 

B. Steel Adjustment: 

1. Move within allowable tolerances to avoid interference with other reinforcing steel, 
conduits, or embedded items. 

2. Do not move bars beyond allowable tolerances without concurrence of County. 
3. Do not heat, bend, or cut bars without concurrence of County. 

C. Splices: 

1. Lap splices: TIe securely with wire to prevent displacement of splices during 
placement of concrete. 

2. Splice devices: Install in accordance with manufacturer's written instructions. 
3. Do not splice bars without concurrency of County, except at locations shown on 

Drawings. 

D. Wire Fabric: 

1. Install in longest practicable length. 
2. Lap adjoining pieces one full mesh minimum, and lay splices with 16 gauge wire. 
3. Do not make end laps midway between supporting beams, or directly over beams 

of continuous structures. 
4. Offset end laps in adjacent widths to prevent continuous laps. 

E. Cleaning: Remove dirt, grease, oil, loose mill scale, excessive rust, and foreign matter that 
will reduce bond with concrete. 

F. Protection During Concreting: Keep reinforcing steel in proper position during concrete 
placement. 

END OF SECTION 
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PART 1 

1.01 

SECTION 03300 CAST-IN-PLACE CONCRETE 

GENERAL 

WORK INCLUDED 

Poured-in-place concrete slabs, thrust blocks, pile caps and pipe support cradles. 

1.02 QUALITY ASSURANCE 

1.03 

A. 

B. 

C. 

D. 

E. 

F. 

1.04 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

PART 2 

2.01 

Perform cast-in-place concrete work in accordance with AC1318, unless specified otherwise 
in this Section. 

TESTING LABORATORY SERVICES 

Inspection and testing will be performed by the testing laboratory currently under contract 
to Manatee County in accordance with the Contract Documents. 

Provide free access to work and cooperate with appointed firm. 

Submit proposed mix design of each class of concrete to inspection and testing firm for 
review prior to commencement of work. 

Tests of cement and aggregates may be performed to ensure conformance with 
requirements stated herein. 

Three concrete test cylinders will be taken for every 100 cu. yds. or part thereof of each 
class of concrete placed each day. Smaller pours shall have cylinders taken as directed by 
the County. 

One slump test will be taken for each set of test cylinders taken. 

REFERENCES 

ASTM C33 - Concrete Aggregates 

ASTM C150 - Portland Cement 

ACI318 - Building Code Requirements for Reinforced Concrete 

ASTM C260 - Air Entraining Admixtures for Concrete 

ASTM C94 - Ready-Mixed Concrete 

ACI 304 - Recommended Practice for Measuring, Mixing, Transporting and Placing 
Concrete 

ACI 305 - Recommended Practice for Hot Weather Concreting 

PRODUCTS 

CONCRETE MATERIALS 
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A. 

B. 

C. 

2.02 

A. 

B. 

2.03 

Cement: Moderate-Type II, High early strength-Type III, Portland type, ASTM C150. 

Fine and Coarse Aggregates: ASTM C33. 

Water: Clean and free from injurious amounts of oil, alkali, organic matter, or other 
deleterious material. 

ADMIXTURES 

Air Entrainment: ASTM C260. 

Chemical: ASTM C494 Type A - water reducing admixture. 

ACCEPTABLE MANUFACTURERS 

Acceptable Products: 

1. Pozzolith 
2. WRDA 

2.04 ACCESSORIES 

2.05 

A. 

B. 

C. 

D. 

2.06 

A. 

B. 

Non-shrink grout: Premixed compound consisting of non-metallic aggregate, cement, water 
redUCing and plasticizing agents; capable of developing minimum compressive strength of 
2400 psi in 2 days and 7000 psi in 28 days. 

CONCRETE MIXES 

Mix concrete in accordance with ASTM C94. 

Provide concrete of following strength: 

1. Required concrete strengths as determined by 28 day cylinders shall be as shown 
on the Drawings, but shall not be less than 3000 psi. 

2. Select proportions for normal weight concrete in accordance with ACI 301 3.8 
Method 1, Method 2, or Method 3. Add air entraining agent to concrete to entrain air 
as indicated in ACI 301 Table 3.4.1. 

3. All mixes shall be in accordance with FDOT Specifications. 

Use set-retarding admixtures during hot weather only when accepted by County. 

Add air entraining agent to concrete mix for concrete work exposed to exterior. 

FORMS 

Forms shall be used for all concrete masonry, including footings. Form shall be so 
constructed and placed that the resulting concrete will be of the shape, lines, dimensions, 
appearance and to the elevations indicated on the Drawings. 

Forms shall be made of wood, metal, or other approved material. Wood forms shall be 
constructed of sound lumber or plywood of suitable dimensions, free from knotholes and 
loose knots; where used for expose surfaces, boards shall be dressed and matched. 
Plywood shall be sanded smooth and fitted with tight joints between panels. Metal forms 
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C. 

D. 

E. 

F. 

G. 

H. 

I. 

PART 3 

3.01 

A. 

B. 

C. 

D. 

E. 

shall be of an approved type for the class of work involved and of the thickness and design 
required for rigid construction. 

Edges of all form panels in contact with concrete shall be flush within 1/32-inch and forms 
for plane surfaces shall be such that the concrete will be plane within 1I16-inch in four feet. 
Forms shall be tight to prevent the passage of mortar and water and grout. 

Forms for walls shall have removable panels at the bottom for cleaning, inspection and 
scrubbing-in of bonding paste. Forms for walls of considerable height shall be arranged 
with tremies and hoppers for placing concrete in a manner that will prevent segregation and 
accumulation of hardened concrete on the forms or reinforcement above the fresh concrete. 

Molding or bevels shall be placed to produce a 3/4-inch chamfer on all exposed projecting 
comers, unless otherwise shown on the Drawings. Similar chamfer strips shall be provided 
at horizontal and vertical extremities of all wall placements to produce "clean" separation 
between successive placements as called for on the Plans. 

Forms shall be sufficiently rigid to withstand vibration, to prevent displacement or sagging 
between supports and constructed so the concrete will not be damaged by their removal. 
The Contractor shall be entirely responsible for their adequacy. 

Forms, including new pre-oiled forms, shall be oiled before reinforcement is placed, with an 
approved nonstaining oil or liquid form coating having a non-paraffin base. 

Before form material is re-used, all surfaces in contact with concrete shall be thoroughly 
cleaned, all damaged places repaired, all projecting nails withdrawn, all protrusions 
smoothed and in the case of wood forms pre-oiled. 

Form ties encased in concrete shall be designed so that after removal of the projecting part, 
no metal shall be within 1-inch of the face of the concrete. That part of the tie to be removed 
shall be at least 1/2-inch diameter or be provided with a wood or metal cone at least 1/2-
inch in diameter and 1-inch long. Form ties in concrete exposed to view shall be the cone
washer type equal to the Richmond "Tyscru". Throughbolts or common wire shall not be 
used for form ties. 

EXECUTION 

PLACING CONCRETE 

Place concrete in accordance with ACI 304. 

Notify County minimum 24 hours prior to commencement of concreting operations. 

Verify anchors, seats, plates and other items to be cast into concrete are placed, held 
securely and will not cause hardship in placing concrete. Rectify same and proceed with 
work. 

Maintain records of poured concrete items. Record date, location of pour, quantity, air 
temperature and test samples taken. 

Ensure reinforcement, inserts, embedded parts, formed expansion and contraction joints 
are not disturbed during concrete placement. 
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F. 

G. 

H. 

I. 

J. 

3.02 

Prepare previously placed concrete by cleaning with steel brush and applying bonding 
agent. Apply bonding agent in accordance with manufacturer's recommendations. 

Pour concrete continuously between predetermined construction and control jOints. Do not 
break or interrupt successive pours such that cold joints occur. 

In locations where new concrete is dowelled to existing work, drill holes in existing concrete, 
insert steel dowels and pack solidly with non-shrink grout. 

Excessive honeycomb or embedded debris in concrete is not acceptable. Notify County 
upon discovery. 

Conform to ACI 305 when concreting during hot weather. 

SCREEDING 

Screed surfaces level, maintaining flatness within a maximum deviation of 1/8" in 10 feet. 

3.03 PATCHING 

3.04 

A. 

B. 

3.05 

Allow County to inspect concrete surfaces immediately upon removal of forms. Patch 
imperfections as directed. All patching procedures shall be submitted to and approved by 
the County prior to use. 

DEFECTIVE CONCRETE 

Modify or replace concrete not conforming to required lines, details and elevations. 

Repair or replace concrete not properly placed resulting in excessive honeycomb and other 
defects. Do not patch, fill , touch-up, repair, or replace exposed architectural concrete 
except upon express direction of County for each individual area. 

CONCRETE FINISHING 

Provide concrete surfaces to be left exposed, columns, beams and joists with smooth 
nubbed finish. 

3.06 CURING AND PROTECTION 

Beginning immediately after placement, protect concrete from premature drying, 
excessively hot or cold temperatures and mechanical injury. Maintain concrete with minimal 
moisture loss at relatively constant temperature for a period of 7 days or until concrete 
strengths reaches 75% of the 28 day design strength. 

Protection against moisture loss may be obtained with spray on curing compounds or plastic 
sheets. Protection against heat or cold may be obtained with insulated curing blankets or 
forms. 

3.07 CONCRETE DRIVEWAY RESTORATION 

Concrete driveways shall be restored with 6 inches of 3,000 psi concrete with W2.5 X W2.5, 
6X6 wire mesh. Place Y. inch expansion joint between back of curb and new concrete. Area 
beneath restoration shall be mechanically tamped prior to placing concrete. 
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3.08 CONCRETE SIDEWALK RESTORATION 

Concrete sidewalks across driveways shall be restored with 6 inches of 3,000 psi concrete 
with W2.5 X W2.5, 6X6 wire mesh. Place Yo inch expansion joint between back of curb and 
new concrete. Area beneath restoration shall be mechanically tamped prior to placing 
concrete. 

Concrete sidewalks outside of driveways shall be restored with 4 inches of 3,000 psi 
concrete per FOOT Design Standards, Sections 522 & 310 

END OF SECTION 
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PART 1 

1.01 

SECTION 03350 CONCRETE FINISHES 

GENERAL 

SCOPE OF WORK 

Fumish all labor, materials, equipment and incidentals required to finish cast-in-place 
concrete surfaces as specified herein. 

1.02 SUBMITTALS 

1.03 

A. 

B. 

1.04 

A. 

B. 

PART 2 

2.01 

A. 

B. 

Submit to the County as provided in the Contract Documents, the proposed chemical 
hardener manufacturer's surface preparation and application procedures. 

SCHEDULE OF FINISHES 

Concrete for the Project shall be finished in the various specified manners either to remain 
as natural concrete or to receive an additional applied finish or material under another 
Section. 

The base concrete for the following conditions shall be finished as noted and as further 
specified herein: 

1. Exterior, exposed concrete slabs and stairs - broomed finish. 
2. Interior, exposed concrete slabs - steel trowel finish. 
3. Concrete on which process liquids flow or in contact with sludge - steel trowel finish. 
4. Concrete where not exposed in the finished work and not scheduled to receive an 

additional applied finish or material - off-form finish. 
5. Provide concrete surfaces to be left exposed such as walls, columns, beams and 

joists with smooth rubbed finish. 

RESPONSIBILITY FOR CHANGING FINISHES 

The surface finishes specified for concrete to receive additional applied finishes or materials 
are the finishes required for the proper application of the actual products specified under 
other Sections. Where different products are approved for use, it shall be the Contractor's 
responsibility to determine if changes in finishes are required and to provide the proper 
finishes to receive these products. 

Changes in finishes made to accommodate product different from those specified shall be 
performed at no additional cost to the County. Submit the proposed new finishes and their 
construction methods to the County for approval. 

PRODUCTS 

MATERIALS 

Portland cement and component materials required for finishing the concrete surfaces shall 
be as specified in the Contract Documents. 

Hardener shall be Lapidolith as manufactured by Sonnebom Building Products or approved 
equal. Hardener shall be used on all floors, stair treads and platforms. 
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PART 3 EXECUTION 

FORMED SURFACES 3.01 

3.02 

A. 

B. 

C. 

D. 

A. 

B. 

Forms shall not be stripped before the concrete has attained a strength of at least 50 percent 
ofthe ultimate design strength. This is equivalent to approximately five "100 day-degrees" 
of moist curing. 

Care shall be exercised to prevent damaging edges or obliterating the lines of chamfers, 
rustications, or corners when removing the forms or doing any work adjacent thereto. 

Clean all exposed concrete surfaces and adjoining work stained by leakage of concrete, to 
the satisfaction of the County. 

Off-form finish. Fins and other projections shall be removed as approved. Tie cone holes 
and other minor defects shall be filled with non-shrink grout specified under the Contract 
Documents. 

FLOORS AND SLABS 

Floors and slabs shall be screeded to the established grades and shall be level with a 
tolerance of 1/B-inch when checked with a 10 foot straight edge, except where drains occur, 
in which case floors shall be pitched to drains as indicated. Failure to meet either of above 
shall be cause for removal, grinding, or other correction as approved by the County. 

Following screeding as specified above, power steel trowel as follows: 

1. Immediately after final screeding, a dry cement/sand shake in the proportion of 2-
sacks of portland cement to 350-pounds of coarse natural concrete sand shall be 
sprinkled evenly over the surface at the rate of approximately 500 pounds per 1,000 
square feet of floor. Neat, dry cement shall not be sprinkled on the surface. This 
shake shall be thoroughly floated into the surface with an approved disc type power 
compacting machine weighing at least 200 pounds if a 20-inch disc is used or 300 
pounds if a 24-inch disc is used (such as a "Kelly Float" as manufactured by the 
Weisner-Rapp Corporation of Buffalo, New York). A mechanical blade-type float or 
trowel is not acceptable for this work. 
NOTE: This operation (application of the cement/sand shake) may be eliminated at 
the discretion of the County if the base slab concrete exhibits adequate fattiness and 
homogeneity. 

2. In lieu of power steel troweling, small areas as defined by the County shall be 
compacted by hand steel troweling with the dry cement/sand shake as ordered. 

3. The floor or slab shall be compacted to a smooth surface and the floating operation 
continued until sufficient mortar is brought to the surface to fill all voids. The surfaces 
shall be tested with a straight edge to detect high and low spots which shall be 
eliminated. 

4. Compaction shall be continued only until thorough densification is achieved and a 
small amount of mortar is brought to the surface. Excessive floating shall be 
avoided. 

C. After Paragraph 3.02 A and B procedures are accomplished, floors and slabs for particular 
conditions shall be completed as scheduled in one of the following finishes: 

1. Wood float finish. Hand wood float, maintaining the surface tolerance to provide a 
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D. 

3.03 

A. 

B. 

grained, nonslip finish as approved. 
2. Broomed finish. Hand wood float maintaining the surface tolerance and then broom 

with a stiff bristle broom in the direction of drainage to provide a nonslip finish as 
approved. 

3. Steel trowel finish. Hand steel trowel to a perfectly smooth, hard even finish free 
from high or low spots or other defects as approved. 

Floors, stair treads and platforms shall be given a floor hardener. Application shall be 
according to manufacturer's instructions. 

APPROVAL OF FINISHES 

All concrete surfaces will be inspected during the finishing process by the County. 

Surfaces which, in the opinion of the County, are unsatisfactory shall be refinished or 
reworked until approved by the County. 

END OF SECTION 
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SECTION 03410 PRECAST CONCRETE STRUCTURES 

PART 1 GENERAL 

1.01 

1.02 

A. 

B. 

C. 

D. 

E. 

F. 

A. 

B. 

SCOPE OF WORK 

The Contractor shall furnish all materials, labor and equipment and construct valve vaults, 
meter vaults, concrete pipe and accessory items, consisting of precast sections as shown 
on the Drawings and as specified herein. 

The forms, dimensions, concrete and construction methods shall be approved by the 
County in advance of construction. 

These Specifications are intended to give a general description of what is required, but do 
not purport to cover all of the structural design details which will vary in accordance with 
the requirements of the plans. It is, however, intended to cover the furnishing, shop testing, 
delivery and complete installation of all precast structures whether Specifically mentioned 
in these Specifications or not. 

The supplier of the precast items shall coordinate his work with that of the Contractor to 
insure that the units will be delivered and installed in the excavation provided by the 
Contractor, in accordance with the Contractor's construction schedule. 

The Contractor will ensure coordination of the precast structures fabrication with the 
supplier to achieve the proper structural top slab openings, spacings and related 
dimensions for the selected equipment frames and covers. The top slabs, frames, covers, 
and subsurface structures outside of roadways shall be capable of live load of 300 pounds 
per square foot unless noted othewise. 

All interior surfaces of valve vaults and meter vaults shall be painted with two coats of coal 
tar epoxy paint dry film thickness of 8 mils each coat, as approved by the County. 

SUBMITTALS 

Submit to the County in accordance with the Contract Documents, shop drawings showing 
details of construction, reinforcing, and joints. 

Shop Drawings 

1. Content 
a. Dimensions and finishes. 
b. Estimated camber. 
c. Reinforcing and connection details. 
d. Lifting and erection inserts. 
e. Other items cast into members. 

2. Show location of unit by same identification mark placed on member. 
3. Include design calculations. 

C. Manufacturer's Literature: Manufacturer's recommended installation instructions. 

D. Manufacturer's certificates of material conformance with Specifications. 

E. Test Reports: Reports of tests on concrete. A minimum of three compression test cylinders 
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will be required for each pour. 

1.03 INSPECTION 

A. The quality of all materials, the process of manufacture and the finished sections shall be 
subject to inspection and approval by the County, or other representatives of the County. Such 
inspection may be made at the place of manufacture, or at the site after delivery, or at both 
places and the sections shall be subject to rejection at any time due to failure to meet any of 
the Specification requirements; even though sample sections may have been accepted as 
satisfactory at the place of manufacture. Sections rejected after delivery to the project site 
shall be marked for identification and shall be removed from the project site at once. All 
sections which have been damaged after delivery will be rejected and if already installed, shall 
be acceptably repaired, if permitted, or removed and replaced entirely at the Contractor's 
expense. 

B. At the time of inspection, the sections will be carefully examined for compliance with the 
applicable ASTM deSignation and these Specifications and with the approved manufacturer's 
drawings. 

1. All sections shall be inspected for general appearance, dimension, "scratch
strength", blisters, cracks, roughness, soundness, etc. The surface shall be dense 
and close-textured. 

2. All sections shall meet the manufacturing tolerance requirements of ASTM C-478 
or the following casting tolerances, whichever are more severe: 

Wall Thickness 
Inside Diameter 
Outside Diameter 
Height or Length 

.± 3/8" 

.± 3/8" 

.± 1/2" 

.± 3/8" 

C. Imperfections may be repaired, subject to the approval of the County, after demonstration by 
the manufacturer that strong and permanent repairs result. Repairs shall be carefully 
inspected before final approval. Cement mortar used for repairs shall have a minimum 
compressive strength of 4,000 psi at the end of 7 days and 5,000 psi at the end of 28 days, 
when tested in 3-inch by 6-inch cylinders stored in the standard manner. Epoxy mortar may 
be utilized for repairs subject to the approval of the County. 

PART 2 PRODUCTS 

2.01 PRECAST CONCRETE SECTIONS 

A. Joints between precast concrete sections shall be set by plastic shims and filled with non
metallic non-shrink grout as specified in the Contract Documents and shown on the Drawings. 

B. The top slab sections shall be fitted with water tight hatches as specified in the Construction 
Drawings. The frames and covers will be sized for the openings shown on the Contract 
Drawings. 

C. The various precast sections shall have the inside dimensions and minimum thickness of 
concrete as indicated on the Drawings. All precast and cast-in-place concrete members shall 
conform to the Building Code Requirements for Reinforced Concrete ACI 318 and applicable 
ASTM Standards. 
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D. Fillets shall be provided and installed in the wet wells as shown on the Drawings. They shall 
be constructed using concrete fill and shall conform to the Contract Documents. 

E. Precast structures shall be constructed to the dimensions as shown on the Drawings and as 
specified in these Specifications. Flow channels, inverts, and benches in manholes shall be 
precast, not constructed after installation. Provide a true curve of the largest radius possible 
for changes in direction of sewer and entering branch or branches. 

F. Type II cement shall be used, typically at a compressive strength of 4,000 psi, except as 
otherwise approved. 

G. The date of manufacture and the name or trademark of the manufacturer shall be clearly 
marked on the inside of each precast section. 

H. Sections shall be cured by an approved method and shall not be shipped until at least seven 
(7) days after having been fabricated. 

I. Each precast section manufactured in accordance with the Drawings shall be clearly marked 
to indicate the intended installation location. The Contractor shall be responsible for the 
installation of the correct precast sections in their designated locations. 

J. Wet wells, and manholes receiving flow from lift stations shall be precast with a cast in place 
PVC protective liner. 

1. The prefabricated wetwell or manhole liner shall be a non-load bearing component 
installed and adequately anchored inside a new precast concrete wetwell or 
manhole riser during the concrete casting process at the concrete precaster's 
manufacturing facility. The liner must be fully supported during the casting process. 

2. The liners shall be resistant to the chemical environment normally found in the 
gravity wastewater transmission systems to which they will be exposed. 

3. The liner shall have a warranty against defect in material and workmanship for a 
period of three years. 

4 . After assembly and installation, in the field, all internal seams are to be sealed by 
bonding or welding per the manufacturer's standard method and details. 

5. Any repairs or other modifications to the liner, such as patching or sealing PVC 
sleeves used for pipe penetrations of the structure, shall sealed by bonding or 
welding per the PVC liner manufacturer's standard methods and details. 

PART 3 EXECUTION 

INSTALLATION 3.01 

A. 

B. 

C. 

The Contractor shall be responsible for handling ground water to provide firm, dry 
subgrade for the structure, shall prevent water rising on new poured-in-place concrete or 
grouted joint sections within 24 hours after placing and shall guard against flotation or other 
damage resulting from ground water or flooding. 

A minimum of an B-inch shell base compacted layer of washed shell or crushed stone shall 
be placed as a foundation for the wet well base slabs and valve and/or meter vault pits. 

Backfill materials around the wet well and above the pipe bedding shall be select material 
as specified in the Contract Documents. 
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D. Precast bases, conforming to all requirements of ASTM C478 and above listed 
requirements for precast sections, may be used. 

E. The structure shall not be set into the excavation until the installation procedure and 
excavation have been approved by the County. 

F. The base may be cast-in-place concrete placed on a thoroughly compacted crushed rock 
subbase. The tops of the cast-in-place bases shall be shaped to mate with the precast 
barrel section and shall be adjusted in grade so that the top slab section is at the 
approximately correct elevation. 

G. Precast concrete structure sections shall be set so as to be vertical and with sections in true 
alignment with a 114-inch maximum tolerance to be allowed. The outside and inside joint 
shall be filled with a non-shrink grout and finished flush with the adjoining surfaces. Allow 
joints to set for 24 hours before backfilling. Backfilling shall be done in a careful manner, 
bringing the fill up evenly on all sides. The Contractor shall install the precast sections in a 
manner that will result in a watertight joint. Leaking joints are not acceptable. 

H. Holes in the concrete sections required for handling or other purposes shall be plugged with 
a non-shrink grout or by grout in combination with concrete plugs. 

I. Where holes must be cut in the precast sections to accommodate pipes, cutting shall be 
done prior to setting them in place to prevent any subsequent jarring which may loosen the 
mortar joints. 

J . Frames and hatches specified and furnished shall be cast in the cover slab prior to setting. 
Normal installation shall include 6" to 12" of concrete grade rings between the top of the 
cone section and the cover plate ring slab. 

ASTM A48-74, or most recent revision, Specification for Gray Iron Castings, Class 30 or 
Grade 60-45-10 Ductile Iron meeting the requirements of ASTM A536-72, or most recent 
revision, Specification for Ductile Iron Castings. Cast in a true symmetrical pattern of tough, 
dense and even grained iron, free from warping, scales, lumps, blisters, sandholes, or any 
defects of any kind. Provide indented pattern lids with lettering as shown on the Drawings. 
Machine or grind frames and lids at touching surfaces to provide firm seats and prevent 
rocking. Remove and replace any set not matching perfectly. All frames and covers shall 
be designed to withstand an HS20-44 wheel loading as defined by AASHTO specifications. 

K. Manhole inserts: Watertight manhole inserts shall be required for all sanitary sewer 
manholes installed. Inserts shall be as manufactured by FRW Industries, Conroe, Texas, 
or approved equal. Inserts shall be complete with a self-cleaning relief valve. Relief valves 
shall operate on a pressure differential of 1/2 psi. Neoprene gaskets shall be installed under 
the insert lip to insure a leakproof seal. 

L. Penetrations and connections into precast or existing structures shall be accomplished by 
rotary core boring. 

M. Cast in place liners shall be repaired, fitted around penetrations, sealed at joints, etc. in 
accordance with the manufacturer's recommendations for that liner. As a general rule, 
repairs, sleeves and patches shall be welded in place, glues and sealants shall nt be used 
unless approved by the manufacturer. 
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3.04 

A. 

TESTING 

After constructed to its finished height and before being backfilled, each manhole shall be 
tested for water tightness. 

1. Plug pipe lines and perform vacuum test. Observing all recommended safety 
measures induce a backpressure of 5.0 p.s.i. equivalent to 10· Hg (mercury). The 
manhole assembly is considered satisfactory if the vacuum loss is less than 1 n Hg 
for the length of time listed in the following table: 

Time of Test in Seconds 
Manhole Diameter in Feet 

Depth 
Feet 

4 5 6 

4 10 13 16 
8 20 26 32 
12 30 39 48 
16 40 52 64 
20 50 65 80 
24 60 78 96 

T 5 6.5 8 

Note: Add 'T' seconds for each additional 2'- of depth. 

B. Failure to pass this test requires the Contractor to correct the problems and retest. The 
Contractor will replace leaking gaskets and/or concrete sections and retest the completed 
manhole. No manhole will be accepted without successfully passing this test. 

END OF SECTION 
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PART 1 

1.01 

SECTION 05550 AIR RELEASE ENCLOSURE 

GENERAL 

SCOPE OF WORK 

The Contractor shall furnish all labor, materials, equipment and incidentals required to install 
the above ground air release enclosure as listed in the specifications and as shown on the 
Drawings. 

1.02 RELATED WORK 

1.03 

A. 

B. 

1.04 

A. 

B. 

C. 

1.05 

1.06 

A. 

B. 

The contractor shall be responsible for any related work necessary for the proper installation 
of enclosure. This shall include, but is not limited to, any required bypass pumping, any 
required earthwork and any required concrete work. 

SUBMITIALS 

Submit to the County shop drawings and schedules of all enclosure systems and 
appurtenances required. Submit design data and specification data sheets listing all 
parameters used in the enclosure system design. 

Submit to the County the name of the enclosure supplier and a list of materials to be 
furnished. 

REFERENCE STANDARDS 

American Water Works Association (AWWA). 

American Society for Testing and Materials (ASTM). 

Where reference is made to the above standard, the revision in effect at the time of bid 
opening shall apply. 

QUALITY ASSURANCE 

The enclosure manufacturer shall be a eompany specializing in the manufacture of such 
enclosures with at least five (5) years of successful field experience and being lab certified 
as meeting A.S.S.E 1060 requirements. 

DELIVERY, STORAGE AND HANDLING 

Care shall be taken in shipping, handling and placing to avoid damaging. Any material 
damaged in shipment shall be replaced as directed by the County. 

Any material showing deterioration, or which has been exposed to any other adverse 
storage condition that may have caused damage, even though no such damage can be 
seen, shall be marked as rejected and removed at once from the work. 
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PART 2 

2.01 

2.02 

A. 

B. 

C. 

D. 

2.03 

A. 

B. 

C. 

D. 

2.04 

A. 

B. 

PART 3 

3.01 

PRODUCTS 

GENERAL 

All enclosures shall comply with the standard detail for shape and size and shall include a 
24"W x 30"H access door with a hasp for a padlock. The endosure shall be securely 
attached to a concrete base with anchor brackets installed on the interior of the enclosure, 
through the flange base of the endosure itself or through a stainless steel anchor hinge. 

ALUMINUM ENCLOSURE 

The roof, walls and access panels shall be constnucted of mill finish aluminum, ASTM B209, 
solid sheet constnuction, with a wall thickness of one eighth inch. 

All structural members shall be aluminum. No wood or "particle board" shall be allowed in 
assembly. 

Multi-sectional enclosures shall fit together with overlapping "tongue and groove" jOints and 
be secured internally with mechanical fasteners. 

All assembly fasteners shall be stainless steel or aluminum. 

STAINLESS STEEL ENCLOSURE 

The roof, walls and access panels shall be constructed stainless steel, type 316, solid sheet 
constnuction, with a wall thickness of one eighth inch. 

All structural members shall be stainless steel. No wood or "particle board" shall be allowed 
in assembly. 

Multi-sectional enclosures shall fit together with overlapping "tongue and groove" jOints and 
be secured internally with mechanical fasteners. 

All assembly fasteners shall be stainless steel. 

FIBERGLASS ENCLOSURE 

Enclosure shall be a 1 piece molded fiberglass enclosure with a base flange for mounting 
to the concrete slab and a full recessed door opening with a lip. Enclosure shall be by Allied 
Molded Products, or approved equal. Color shall be as directed by the County. 

Full length piano style hinge, door latch, padlock hasp and all bolts and other hardware shall 
be of stainless steel. 

EXECUTION 

INSTALLATION 

Enclosure shall be assembled and mounted plumb, level and square on the concrete pad 
according to the manufacturer's instructions and the contract drawings. 
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END OF SECTION 
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PART 1 

1.01 

1.02 

A. 

B. 

1.03 

A. 

B. 

C. 

PART 2 

2.01 

A. 

B. 

DIVISION 15 MECHANICAL 

SECTION 15094 PIPE HANGERS AND SUPPORTS 

GENERAL 

SCOPE OF WORK 

Furnish all labor, materials, equipment and incidentals and install pipe hangers, supports, 
concrete inserts and anchor bolts including all metallic hanging and supporting devices for 
supporting exposed piping. 

QUALIFICATIONS 

Hangers and supports shall be of approved standard deSign where possible and shall be 
adequate to maintain the supported load in proper position under all operating conditions. 
The minimum working factor of safety for pipe supports shall be five (5) times the ultimate 
tensile strength ofthe material. 

Note: Lift Stations have their own pipe support hanger and support design and detail, shown 
in the Utility Standards if not shown on the plans. 

All pipe and appurtenances connected to equipment shall be supported in such a manner 
as to prevent any strain being imposed on the equipment. When manufacturers have 
indicated requirements that piping loads shall not be transmitted to their equipment, the 
Contractor shall submit a certification stating that such requirements have been complied 
with . 

SUBMITTALS 

Submit to the County for approval, as provided in the Contract Documents, shop drawings 
of all items to be furnished under this Section. 

Submit to the County, for approval, samples of all materials speCified herein. 

All pipe hangers, supports, hanger rods, clamps, concrete inserts and wall brackets, etc., 
whether specified or not, shall be submitted (together with load calculations) to the County 
for approval, if requested. 

PRODUCTS 

GENERAL 

All pipe and tubing shall be supported as required to prevent significant stresses in the pipe 
or tubing material, valves, and fittings and to support and secure the pipe in the intended 
position and alignment. All supports shall be designed to adequately secure the pipe against 
excessive dislocation due to thermal expansion and contraction, internal flow forces, and all 
probable external forces such as equipment, pipe, and personnel contact. All pipe supports 
shall be approved prior to installation. 

All materials used in manufacturing hangers and supports shall be capable of meeting the 
respective ASTM Standard Specifications with regard to tests and physical and chemical 
properties, and be in accordance with MSS SP-58. 
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C. 

D. 

2.02 

A. 

Hangers and supports shall be spaced in accordance with ANSI B31.1 .0 except that the 
maximum unsupported span shall not exceed 10 feet unless otherwise specified herein. 

Unless otherwise specified herein, pipe hangers and supports shall be as manufactured by 
Grinnell Co., Inc., Carpenter and Patterson, Inc., or equal. Any reference to a specific figure 
number of a specific manufacturer is for the purpose of establishing a type and quality of 
product and shall not be considered as proprietary. Any item comparable in type, style, 
quality, design and performance will be considered for approval. 

PIPE HANGERS AND SUPPORTS FOR METAL PIPE 

Suspended single pipes shall be supported by hangers suspended by steel rods from 
galvanized concrete inserts, beam clamps, or ceiling mounting bolts. 

The following sizes are minimum requirements and are subject to the County's approval: 

1. Hanger rods shall be rolled steel machine threaded with load ratings conforming to 
ASTM Specifications and the strength of the rod shall be based on root diameter. 
Hanger rods shall have the following minimum diameters: 

Pipe Size, Inches 
Less than 2-1/2 
2-1/2 through 4 

4 
6 

8-12 
14-18 
20-30 

Min. Rod Diameter, In. 
3/8 
1/2 
5/8 
3/4 
7/8 
1 

1-1/4 
Above 30 See SPECIAL SUPPORTS Paragraph 2.04 

2. Where applicable, structural attachments shall be beam clamps. Beam clamps, for 
rod sizes 1/2-inch through 3/4-inch shall be equal to Grinnell Fig. No. 229, and for 
rod sizes 7/8-inch through 1-1/4 inches shall be equal to Grinnel Fig. No. 228, or 
equal. 

3. Concrete inserts for pipe hangers shall be continuous metal inserts designed to be 
used in ceilings, walls or floors, spot insets for individual pipe hangers, or ceiling 
mounting bolts for individual pipe hangers and shall be as manufactured by Unistrut 
Corp., Wayne, Michigan; Carpenter and Patterson, Inc., Laconia, New Hampshire; 
Richmond or equal and shall be as follows: 
a. Continuous concrete inserts shall be used where applicable andlor as shown 

on the Drawings and shall be used for hanger rod sizes up to and including 
3/4-inch diameter. Inserts to be used where supports are parallel to the main 
slab reinforcement shall be Series P3200 by Unistrut Corp., Fig. 1480 Type 
2 by Carpenter and Patterson, Inc. or equal. Inserts to be used where 
supports are perpendicular to the main slab reinforcement shall be Series 
P3300 by Unistrut Corp., Fig. 1480 Type I by Carpenter and Patterson, Inc., 
orequal. 

b. Spot concrete inserts shall be used where applicable and shall be used for 
hanger sizes up to and including 7/8-inch diameter. Inserts shall be Fig. 650 
by Carpenter and Patterson, Inc. for hanger rod sizes 1/2-inch through and 
including 3/4-inch and Fig. 266 by Carpenter and Patterson, Inc., for 7/8-inch 
hanger rods. 
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c. Ceiling mounting bolts shall be used where applicable and be for hanger rod 
sizes 1-inch through and including 1-1/4 inches shall be Fig. 104M as 
manufactured by Carpenter and Patterson, Inc. or equal. 

d. All pipe hangers shall be capable of vertical adjustment under load and after 
erection. Turnbuckles, as required and where applied, shall be equal to 
Grinnell Fig. No. 230. 

4. Wall or column supported pipes shall be supported by welded steel brackets equal 
to Grinnell Fig. 194, 195 and 199 as required, for pipe sizes up to and including 
20-inch diameter. Additional wall bearing plates shall be provided where required. 
a. Where the pipe is located above the bracket, the pipe shall be supported by 

an anchor chair and U-bolt assembly supported by the bracket for pipes 
4-inches and larger or by a U-bolt for pipes smaller than 4-inches. Anchor 
chairs shall be equal to Carpenter & Patterson Fig. 127. U-bolts shall be 
equal to Grinnell Fig. 120 and 137. 

b. Where the pipe is located below the bracket, the pipes shall be supported by 
pipe hangers suspended by steel rods from the bracket. Hangers and steel 
rods shall be as speCified above. 

c. Wall or column supported pipes 2-inches and smaller may be supported by 
hangers equal to Carpenter and Patterson Figures 74, 179 or 237 as 
required. 

5. Floor supported pipes 3-inches and larger in diameter shall be supported by either 
cast-in-place concrete supports or adjustable pipe saddle supports as directed by 
the County. In general, concrete supports shall be used when lateral displacement 
of the pipes is probable (unless lateral support is provided), and adjustable pipe 
saddle type supports shall be used where lateral displacement of the pipes is not 
probable. 
a. Each concrete support shall conform to the details shown on the Drawings. 

Concrete shall be poured after the pipe is in place with temporary supports. 
Top edges and vertical corners of each concrete support shall have 1-inch 
bevels. Each pipe shall be secured on each concrete support by a wrought 
iron or steel anchor strap anchored to the concrete with cast-in-place bolts 
or with expansion bolts. Where directed by the County, vertical 
reinforcement bars shall be grouted into drilled holes in the concrete floor to 
prevent overturning or lateral displacement of the concrete support. Unless 
otherwise approved by the County, maximum support height shall be five (5) 
feet. 

b. Concrete piers used to support base elbows and tees shall be similar to that 
specified above. 
Piers may be square or rectangular. 

c. Each adjustable pipe saddle support shall be screwed or welded to the 
corresponding size 150 lb. companion flanges or slip-on welding flanges 
respectively. Supporting pipe shall be of Schedule 40 steel pipe 
construction. Each flange shall be secured to the concrete floor by a 
minimum of two (2) expansion bolts per flange. Adjustable saddle supports 
shall be equal to Grinnell Fig. No. 264. Where used under base fittings, a 
suitable flange shall be substituted for the saddle. 

d. Floor supported pipes less than 3-inches shall be supported by fabricated 
steel supports. 

6. Vertical piping shall be supported as follows: 
a. Where pipes change from horizontal to vertical, the pipes shall be supported 

on the horizontal runs within two feet of the change in direction by pipe 
supports as previously specified herein. 

b. For vertical runs exceeding 15 feet, pipes shall be supported by approved 
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2.03 

2.04 

A. 

B. 

C. 

A. 

pipe collars, clamps, brackets, or wall rests at all points required to insure a 
rigid installation. 

c. Where vertical piping passes through a steel floor sleeve, the pipe shall be 
supported by a friction type pipe clamp which is supported by the pipe sleeve. 
Pipe clamps shall be equal to Grinnell Fig. 262. 

7. Anchor bolts shall be equal to Kwik-Bolt as manufactured by Hilti Fastening 
Systems, Tulsa, Oklahoma or Wej-it manufactured by Wej-it Expansion Products, 
Inc., Bloomfield, Colorado. 

8. All rods, hangers, inserts, brackets, and components shall be furnished with 
galvanized finish. 

PIPE HANGERS AND SUPPORTS FOR PLASTIC PIPE 

Single plastic pipes shall be supported by pipe supports as previously specified herein. 

Multiple, suspended, horizontal plastiC pipe runs, where possible, and rubber hose shall be 
supported by ladder type cable trays such as the Electray Ladder by Husky-Burndy, the 
Globetray by the Metal Products Division of United States Gypsum, or equal. Ladder shall 
be of mild steel construction. Rung spacing shall be approximately 18 inches for plastic 
pipe and 12 inches for rubber nose. Tray width shall be approximately 6-inch for single runs 
of rubber hose and 12 inches for double runs of rubber hose. Ladder type cable trays shall 
be furnished complete with all hanger rods, rod couplings, concrete inserts, hanger clips, 
etc. required for a complete support system. Individual plastic pipes shall be secured to the 
rungs of the cable tray by strap clamps or fasteners equal to Globe Model M-CAC, Huskey
Burndy Model SCR or equal. Spacing between clamps shall not exceed 9 feet. The cable 
trays shall provide continuous support along the length of the pipe. 

Individual clamps, hangers, and supports in contact plastiC pipe shall provide firm support, 
but not 50 firm as to prevent longitudinal movement due to thermal expansion and 
contraction. 

SPECIAL SUPPORTS 

The pipes shall be supported by means of a supporting framework suitably anchored into 
the floor or curbing. The vertical piping shall be suitably secured to horizontal support 
members connected at each end to vertical support members and spaced as required to 
provide a rigid installation. 

1. The complete supporting system shall be as manufactured by the Unistrut 
Corporation, Globe-Strut as manufactured by the Metal Products Division of U.S. 
Gypsum, or equal. 

2. Vertical and horizontal supporting members shall be U-shaped channels similar to 
Unistrut Series P1000. Vertical piping shall be secured to the horizontal members 
by pipe clamps or pipe straps equal to Unistrut Series P11 OOM and Series P2558. 
All components shall be of mild steel. 

3. The assemblies shall be furnished complete with all nuts, bolts, and fittings required 
for a complete assembly. 

4. The design of each individual framing system shall be the responsibility of the 
Contractor. Shop drawings shall be submitted and shall show all details of the 
installation including dimensions and types of supports. 

B. Any required pipe supports for which the supports speCified in the Section are not 
applicable, including pipe supports for above 3D-inch pipe, shall be fabricated or constructed 
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C. 

PART 3 

3.01 

A. 

B. 

C. 

D. 

from standard aluminum shapes in accordance with Specifications, concrete and anchor 
hardware similar to items previous specified herein and shall meet the minimum 
requirements listed below and be submitted to the approval of the County. 

1. Pipe support systems shall meet all requirements of this Section and all related 
Sections ofthis Specification. 

2. Complete design details of the entire pipe support systems shall be provided by the 
Contractor, for approval by the County. 

3. The pipe support system shall not impose loads on the supporting structures, in 
excess of the loads for which the supporting structure is designed. 

4. Hanger rods for above 30-inch pipe shall be a minimum of 1-1/2 inch diameter and 
shall not exceed the manufacturer's standard maximum recommended safe load. 

Pipe supports in lift stations shall be as shown in the Utility Standards details. 

EXECUTION 

INSTALLATION 

All pipes, horizontal and vertical , shall be rigidly supported from the building structure by 
approved supports. Supports shall be provided at changes in direction and elsewhere as 
shown in the Drawings or specified herein. No piping shall be supported from other piping 
or from metal stairs, ladders, and walkways, unless it is so indicated on the Drawings, or 
specifically directed or authorized by the County. 

All pipe supports shall be designed with liberal strength and stiffness to support the 
respective pipes under the maximum combination of peak loading conditions to include pipe 
weight, liquid weight, liquid movement, and pressure forces, thermal expansion and 
contraction, vibrations, and all probable extemallyappliedforces.Prior to installation, all 
pipe supports shall be approved by the County. 

Pipe supports shall be provided to minimize lateral forces through valves, both sides of split 
type couplings, and sleeve type couplings and to minimize all pipe forces to pump housings. 
Pump housings shall not be utilized to support connecting pipes. 

Pipe supports shall be provided as follOWS: 

1. Cast iron and ductile iron shall be supported at a maximum support spacing of 10 
feet-O-inches with a minimum of one support per pipe section at the joints. 

2. Supports for multiple PVC pipes shall be continuous wherever possible. Individually 
supported PVC pipes shall be supported as recommended by the manufacturer 
except that support spacing shall not exceed five (5) feet. 

3. Support spacing for galvanized steel pipe and copper tubing shall not exceed five 
(5) feet. 

4. All vertical pipes shall be supported at each floor or at intervals of at least 15 feet by 
approved pipe collars, clamps, brackets, or wall rests and at all points necessary to 
insure rigid construction. 

E. Pipe supports shall not result in point loadings, but shall distribute pipe loads evenly along 
the pipe circumference. 

F. Effects of thermal expansion and contraction of the pipe shall be accounted for in pipe 
support selection and installation. 
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G. 

H. 

3.02 

A. 

B. 

C. 

Inserts for pipe hangers and supports shall be installed on forms before concrete is poured. 
Before setting these items, all drawings and figures shall be checked which have a direct 
bearing on the pipe locations. Responsibility for the proper location of pipe supports is 
included under this Section. 

Continuous metal inserts shall be embedded flush with the concrete surface. 

PRIME COATING 

Prior to prime coating, all pipe hangers and supports shall be thoroughly clean, dry, and free 
from all mill-scale, rust, grease, dirt, paint, and other foreign substances to the satisfaction 
of the County. 

All submerged pipe supports shall be prime coated with TNEMEC 69-1211 Epoxy Primer or 
equal. All other pipe supports shall be prime coated with TNEMEC 66-1211, or equal. 

Finish coating shall be compatible with the prime coating used and shall be applied as 
specified in the Contract Documents. 

END OF SECTION 
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PART 1 

1.01 

A. 

B. 

C. 

D. 

E. 

F. 

1.02 

A. 

1.03 

A. 

B. 

c. 

DIVISION 16 ELECTRICAL 

SECTION 16050 ELECTRICAL - GENERAL PROVISIONS 

GENERAL 

SCOPE OF WORK 

Furnish all labor, materials, devices, equipment, appurtenances, and incidentals required 
for a complete electrical system as hereinafter specified and/or shown on the Contract 
Drawings. This work may necessarily include interfacing with and/or completely installing 
devices and/or equipment furnished under other sections of these Specifications. 

It is the intent of these Specifications that the electrical system be suitable in every way for 
the service required. All materials and all work/labor which may be reasonably implied as 
being incidental to the requirements of this Section shall be furnished at no additional cost 
to the County. 

All power interruptions to existing equipment shall be at the County's convenience. Each 
interruption shall have prior approval. Request(s) for power interruption(s) shall be made at 
least forty-eight (48) hours in advance. 

The work shall include complete testing of all electrical components, including wiring. 

All workmanship shall be of the highest quality. Substandard work will be rejected and it 
shall be replaced entirely at the Contractor's expense with no cost to the County. 

It shall be the responsibility of each bidder or his authorized representative to physically visit 
the job site in order that he may be personally acquainted with the area(s), buildings and/or 
structures intended for use in the installation/construction under this Specification. The 
submittal of a proposal/bid by a bidder shall be considered evidence that he has complied 
with this requirement and accepts all responsibility for a complete knowledge of all factors 
governing his work. Therefore, failure to comply with this requirement of the Specifications 
will NOT be grounds for the successful bidder (Contractor) to request approval of change 
orders and/or additional monetary compensation. 

TEMPORARY ELECTRICAL SERVICE 

The Contractor shall make the requisite arrangements for securing temporary electrical 
power for his use in accordance with Section 01510 of these SpeCifications. 

CODES, INSPECTIONS AND FEES 

All materials and installations shall be in accordance with the National Electrical Code (latest 
edition) and the latest editions of all applicable national, state, county and local codes. 

To the extent that any item is routinely tested and rated by the Underwriter's Laboratories, 
Inc., that item shall bear the U.L. label. Additionally, all items shall be manufactured to the 
applicable NEMA standards. 

The Contractor shall make the necessary arrangements for obtaining all requisite permits 
and inspections and pay any applicable fees. 
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1.04 

A. 

B. 

C. 

1.05 

A. 

1.06 

A. 

1.07 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

TESTS 

The Contractor shall test all items individually and as a system for proper operation. 

The Contractor shall, at his expense, make all the requisite repairs, adjustments and/or 
alterations to correct any shortcomings found as a result of the tests performed under Item 
1.04.A above. 

A representative of the County shall be present during all testing. The County shall be 
notified at least two (2) days prior to any testing. 

SLEEVES AND FORMS FOR OPENINGS 

Provide and place all sleeves for conduits penetrating floors, walls, partitions, etc. Locate 
all necessary slots for electrical work and form before concrete is poured. 

CUTTING AND PATCHING 

All cutting and patching shall be done in a thoroughly workmanlike manner - i.e., care shall 
be taken when cutting not to damage or mar surrounding areas, and when patching to match 
the original finish as closely as possible while providing a watertight seal. Refer to Item 
1.01.E above. 

INTERPRETATION OF DRAWINGS 

The layouts and arrangements as shown on the Contract Drawings are indicative of the 
physical arrangements desired; however, they are not intended to restrict the Contractor's 
freedom to accommodate the exact conditions as found in the field. Any deviations from 
the arrangements shown must be approved by the County prior to the final placement of the 
item(s) in question. 

The Contract Drawings are not intended to show exact locations of conduit runs. 

Circuit and conduit layouts shown are not intended to indicate the exact installation details. 
The Contractor shall furnish and install all requisite items, including all fittings, junction 
boxes, etc., to insure that the electrical system operates in conformance with the 
Specifications and the specific requirements of an individual piece of equipment. 

Where circuits are shown as "home-runs", all necessary fittings and boxes shall be provided 
for a complete conduit installation. 

All three-phase circuits shall be run in separate conduits unless otherwise shown on the 
Contract Drawings. 

Surface mounted items such as panel boards, junction boxes, conduit, etc., shall be 
supported by spacers to provide a clearance between the equipment and the mounting 
surface. 

The County shall make the final decision in determining the exact location(s) and mounting 
height(s) of any item(s) or piece(s) of equipment in question. 

All connections to equipment shall be made in accordance with the approved shop and 
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I. 

1.08 

A. 

B. 

C. 

1.09 

A. 

B. 

1.10 

manufacturer'S drawings, regardless of the number of conductors shown on the Contract 
Bid Drawings. 

The Contractor shall coordinate the work of the different trades in order to prevent 
interferences between conduit(s), piping and other non-electrical equipment. In case any 
interference develops, an authorized representative of the County shall decide which 
equipment, conduit(s) or piping must be relocated, regardless of which was installed first. 
Any such interferences shall be remedied solely at the Contractor's expense without any 
additional cost to the County. 

EQUIPMENT SIZING AND HANDLING 

The Contractor shall thoroughly check all entryways, doors, hallways, stairways, buildings 
and structures through which equipment must be transported to reach its final location. 

If necessary for safe passage of the equipment, the manufacturer shall be required to ship 
his material in sections sized to pass through the restricted areas. This requirement holds 
even if such equipment sizing differs from the manufacturer's standard shipping section. 

To the extent poSSible, the equipment shall be kept upright at all times. If equipment has to 
be tilted for ease of passage through restricted areas, the manufacturer shall provide 
specific handling instructions as well as any requisite bracing in order to assure both the 
functional integrity of the equipment and the validity of the equipment warranty. 

SUBMITTALS 

As specified under Sectlon 01340 of these Specifications, the Contractor shall submit shop 
drawings and/or manufacturer's cut sheets for approval of all materials, equipment, devices, 
apparatus, and other items as required by the County. 

1. Prior to submittal by the Contractor, all shop drawings shall be checked for accuracy 
and Contract requirements. Shop drawings shall bear the date checked and shall 
be accompanied by a statement that the shop drawings have been examined for 
conformity to the SpeCifications and Contract Drawings. This statement shall also 
list all discrepancies with the Specifications and Contract Drawings. Shop drawings 
not so checked and noted shall be returned unchecked by the County. 

2. The County's check shall be only for conformance with the design concept of the 
Project and compliance with the Specifications and Contract Drawings. The 
responsibility for, or the necessity of, furnishing materials and workmanship required 
by the Specifications and Contract Drawings which may not be indicated on the shop 
drawings is included under the work of this Section. 

3. No material shall be ordered, no equipment manufacturing shall be started, nor shall 
any shop work/fabrication commence until the County has approved the shop 
drawings. Any deviation from this requirement of the SpeCifications shall be entirely 
at the risk and expense of the Contractor without any additional cost to the County. 

Record Drawings: As the work progresses, the Contractor shall legibly record all field 
changes on a set of Contract Drawings. When the project is completed, the Contractor shall 
furnish the County with a complete set of reproducible "as-built" drawings. 

MANUFACTURER'S SERVICES 
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A. 

B. 

1.11 

A. 

B. 

C. 

D. 

E. 

1.12 

A. 

The Contractor shall arrange for an authorized manufacturer's representative who shall be 
an experienced field service engineer to be present for the inspection, installation, testing, 
calibration, adjusting and start-up of any item(s) or piece(s) of equipment as deemed 
necessary by the County. 

In addition to the duties of Item 1.11.A above, the manufacturer's representative shall also 
instruct the County's personnel in the proper operation and maintenance of the item(s) in 
question. 

MATERIALS 

All materials used shall be new, unused and as hereinafter specified. Where not specifically 
called out, all materials shall be of the very best quality of their respective kinds. Unless 
specifically otherwise approved in writing by the County, only material manufactured in the 
United States shall be used! 

Where applicable, all materials and equipment shall conform with the requirements of Item 
1.03.8 above. 

Electrical equipment shall at all times during construction be adequately protected against 
both mechanical injury and damage by water. Electrical equipment shall be stored indoors 
in dry shelters. Any damaged equipment shall be replaced by the Contractor at his own 
expense. 

All items shall be manufactured from the materials specified - substitute materials will NOT 
be acceptable. 

Only the specified manufacturer's equipment shall be used unless an "or approved equal" 
is noted. The County shall be the sole determiner of what constitutes an "approved equal". 

GUARANTEES AND WARRANTIES 

All items furnished under the Electrical Specifications shall be guaranteed and/or warranted, 
in writing, against defects in materials, construction and workmanship as specified under 
Section 01740 of these Specifications. 

END OF SECTION 
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PART 1 

1.01 

A. 

A. 

PART 2 

2.01 

A. 

SECTION 16108 MISCELLANEOUS EQUIPMENT 

GENERAL 

SCOPE OF WORK 

Fumish and install all miscellaneous equipment as hereinafter specified and/or shown on 
the Drawings. 

Installation shall be in the locations described herein and/or shown on the Drawings and/or 
where directed by the County's authorized personnel. 

PRODUCTS 

MATERIALS 

CIRCUIT BREAKERS 

1. The circuit breakers shall be the molded case bolt-on type, shall have a single pole, 
shall be rated 20-amperes at 120/240 VAC, and shall have an interrupting rating of 
10,OOO-amperes. 

2. To match existing equipment, the circuit breakers shall be the Square "D" Catalog 
No. aOB120 with "VISI-TRIP' indicator for use on a Square "D" NaOD panelboard, 
NO SUBSTITUTIONS! 

B. SAFETY SWITCHES 

1. The safety switches shall be the visible blade, non-fusible, heavy duty type, shall 
have a quick-make, quick-break, single throw operating mechanism, and shall have 
both a dual cover interlock and a color coded indicator handle. 

2. The safety switches shall have three (3) poles, shall be rated 30-amperes at 600 
VAC, shall have all current carrying parts made of copper, and shall be fumished in 
a NEMA 3R rainproof enclosure. 

3. The safety switches shall have 1-inch bolt-on hubs, a solid neutral assembly, and a 
copper ground kit. 

4. In addition to being UL listed under files E2875 and 154828, the safety switches shall 
comply with the following standards: 
a. UL 98, Enclosed and Dead Front Switches. 
b. NEMA KS1, Enclosed Switches. 
c. Federal Spec WS-865c for Type "HD". 

5. To match existing equipment, the safety switches shall be the Class 3110 Heavy 
Duty Safety Switch, Square "D" Catalog No. HU361 RB, NO SUBSTITUTIONS! 

C. FLOW METER 

1. The flow meters shall be the McCrometer Ultra mag UM06-20. 
2. The meter shall be fumished with cables of sufficient length to interconnect with the 

meter electronics. 
3. Flow meter electronics shall have the following: 

a. Accuracy to plus or minus 2% of the actual flow. 
b. User-friendly keypad programming. 
c. Data logger. 
d. Flow range of 0.05 to 32.0 feet per second. 
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PART 3 

e. 4-20 maDC outputs. 
f. Supply voltage of 90-132 VAC, 60 Hertz, single phase. 
g. Four (4) relays with 5 Amp SPDT contacts, fully programmable. 

EXECUTION 

(NOT USED) 

END OF SECTION 
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PART 1 

1.01 

SECTION 16110 CONDUITS AND FITTINGS 

GENERAL 

SCOPE OF WORK 

Fumish and install the conduits, fittings, devices and appurtenances as hereinafter specified and/or as 
shown on the Contract Drawings. 

1.02 SUBMITTALS 

1.03 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J . 

K. 

L. 

PART 2 

2.01 

A. 

The requirements of Section 01340 and Section 16050 shall be met. 

APPLICATIONS 

Except where otherwise shown on the Contract Drawings, or hereinafter specified, all wiring 
shall be run in rigid conduits. 

PVC Sch 80 or rigid aluminum conduits shall be used at all locations aboveground and within 
structures and buildings, except where otherwise shown on the Contract Drawings. 

PVC Sch 80 or rigid aluminum conduits shall be used at all locations for shielded 
instrumentation and shielded control wiring, except where otherwise shown on the Contract 
Drawings. 

Schedule 80 PVC conduits shall be used for all underground, under-slab and in-slab 
applications except where otherwise shown on the Contract Drawings. 

Schedule 80 PVC conduits shall be used in highly corrosive areas such as chlorine storage 
areas, digesters, fluoride storage and handling areas, etc. 

All conduits of a given type shall be the product of one manufacturer. 

Except where otherwise shown on the Contract Drawings, or hereinafter spedfled, all boxes 
shall be metal. 

Flush mounted switch, receptacle and control station boxes shall be pressed steel. 

Surface mounted switch, receptacle and control station boxes shall be cast or malleable iron. 

Devices designated as NEMA Type 4 shall be 316 stainless steel, gasketed. 

Devices designated as NEMA Type 4X shall be fiberglass, gasketed, except as otherwise 
shown on the Contract Documents. 

Combination expansion-deflection fittings shall be used where conduits cross structural 
expansion joints. 

PRODUCTS 

MATERIALS 

Rigid Conduit 
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1. Rigid aluminum conduit shall beor approved equal. 
2. Rigid PVC conduit shall be Carlon Plus 80 rigid PVC non-metallic conduit (extra heavy 

wall EPC-80) as manufactured by Carlon, or approved equal. 

B. Liquidtight, Flexible Conduit 

1. Liquidtight, flexible metal conduits shall be Sealtite, Type UA, as manufactured by 
Anaconda, American Flexible Conduit Co., Inc., or approved equal. 

2. Liquidtight, flexible non-metallic conduits shall be Carflex Liquidtight Flexible 
Non-Metallic Conduit as manufactured by Carlon, or approved equal. 

C. Rigid Conduit Fittings 

1. Rigid Aluminum Conduit Fittings: 
a. Aluminum elbows, bends, sweeps, nipples, couplings, etc., approved equal. 

2. Rigid Non-Metallic Conduit Fittings: PVC elbows, bends, sweeps, nipples, couplings, 
device boxes, etc., shall be Plus 80 fittings as manufactured by Carlon, or approved 
equal. 

D. Flexible Conduit Fittings 

1. Flexible Metal Conduit Fittings: Fittings used with flexible metal conduit shall be of the 
screw-in type as manufactured by Thomas and Betts Company, or approved equal. 

2. Flexible Non-Metallic Conduit Fittings: Fittings used with flexible non-metallic conduit 
shall be Carflex Liquidtight Non-metallic Fittings as manufactured by Carlon, or 
approved equal. 

E. Flexible Couplings: Flexible couplings shall be as manufactured by Crouse-Hinds, Appleton 
Electric Company, or approved equal. 

F. Wall Seals: Conduit wall seals shall be type "WSK" as manufactured by the O.Z. Electrical 
Manufacturing Company, or approved equal. 

G. ExpanSion Fittings: Combination expansion-deflection fittings shall be type '')(0" as 
manufactured by Crouse-Hinds, or approved equal. 

H. Boxes 

1. Device Boxes 
a. Flush mounted wall device boxes shall be galvanized pressed steel as 

manufactured by the Raco Manufacturing Company, or approved equal. 
b. Surfaced mounted wall device boxes shall be cast or malleable iron as 

manufactured by Crouse-Hinds, Appleton Electric Company, or approved 
equal. 

c. Flush mounted in-floor device boxes shall be cast metal, shall be watertight, 
shall have adjustable cover frames, and shall be as manufactured by Russell 
& Stoll Company, Steel City Electric, or approved equal. 

2. Other Boxes 
a. Terminal boxes, junction boxes, pull boxes, etc., except as otherwise specified 

and/or shown on the Contract Drawings, shall be PVC or 316 5.5. 
b. The boxes shall have continuously welded seams and shall be ground smooth. 
c. The box bodies shall be flanged, shall be not less than 14ijauge metal, and 
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shall not have holes or knockouts. 
d. The box covers shall be not less than 12-gauge metal, shall be gasketed, and 

shall be fastened to the box bodies with stainless steel screws. 

I. Conduit Mounting Devices: Hangers, rods, channel, backplates, dips, straps, beam damps, 
etc., shall be 316 stainless steel as manufactured by Unistrut Corp., or approved equal. 

J. Fixture Support System 

1. The fixture support system shall be the channel type and shall be furnished complete 
with all requisite mounting hardware and appurtenances. 

2. The channel, mounting hardware and related appurtenances shall be 316 stainless 
steel . 

3. The fixture support system shall be as manufactured by the Unistrut Corp., or approved 
equal. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. No conduit smaller than 3/4-inch electrical trade size shall be used nor shall either 1-1/4-inch 
conduit or 3-1/2-inch conduit be used. Minimum size underground, under slab or in-slab shall 
be 1-inch. 

B. No wires shall be pulled until the individual conduit runs are complete in all details. Additionally, 
each conduit shall be cleaned and reamed and certified dear of all burrs and obstructions 
before any wire is pulled. 

C. The ends of all conduits shall be tightly capped to exdude dust and moisture during 
construction. 

D. Conduits shall be supported at intervals of 8-feet or less, as required to obtain a rigid 
installation. 

EF. Exposed conduits shall be run parallel with and/or perpendicular to the surrounding surface(s). 
No diagonal runs will be allowed. 

F. Single conduits shall be supported by one-hole pipe clamps in combination with one-screw 
backplates to provide space between the conduits and the mounting surface. 

G. Multiple horizontal runs of conduits shall be supported by trapeze type hangers (channel) 
suspended by threaded rod, 3/8-inch minimum diameter. 

HI. Multiple vertical runs of conduits shall be supported by structurally mounted channel in 
combination with conduit damps. 

I. Conduit support devices shall be attached to structural steel by welding or beam or channel 
damps as indicated on the Contract Drawings. 

J . Conduit support devices shall be attached to concrete surfaces by "spot type" concrete inserts. 

K. Conduits terminating in pressed steel boxes shall have double locknuts and insulated 
bushings. 
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3.02 

L. 

M. 

N. 

O. 

P. 

Q. 

R. 

S. 

T. 

Conduits terminating in gasketed enclosures shall be terminated with conduit hubs. 

Conduit wall seals, waterproof type, shall be used at all locations where conduits penetrate 
walls. 

Uquidtight, flexible conduit - metal or non-metallic as shown on the Contract Drawings - shall 
be used for all motor terminations and for all connectionslterminations where vibration is 
anticipated. 

Flexible couplings shall be used in hazardous locations for all motor terminations and for all 
connectionslterminations where vibration is anticipated. 

Conduit stubouts for future construction shall be capped at both ends with threaded PVC 
conduit caps. 

The cement used for PVC conduit installations shall be as manufactured by Carlon, or 
approved equal. 

Rigid aluminum conduits entering manholes andlor below grade pull boxes shall be terminated 
with grounding type bushings which shall be connected to a SIS-inch by 10-foot long driven 
ground rod with NO.6 AWG bare copper wire. 

Rigid aluminum conduit shall be used for all risers. The underground portion of the riser and a 
12-inch section of the riser immediately above the ground or slablfloor level shall be painted 
with a bitumastic coating. 

The use of electrical metallic tubing shall be restricted to low voltage applications (600V or 
less) in non-process areas where specifically approved by the County on a "per installation" 
basis - e.g., above suspended ceilings in office areas. 

GUARANTEES AND WARRANTIES 

The Contractor shall guarantee and warrant all materials and labor provided under this Section 
in accordance with Section 01740 and Section 16050 of these Specifications. 

END OF SECTION 
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PART 1 

1.01 

1.02 

1.03 

1.04 

A. 

A. 

B. 

C. 

A. 

B. 

C. 

D. 

E. 

A. 

PART 2 

2.01 

A. 

B. 

2.02 

A. 

SECTION 16120 WIRES AND CABLES 

GENERAL 

SCOPE OF WORK 

Fumish and install all wires, cables and appurtenances as described hereinafter and/or as 
shown on the Contract Drawings. 

SUBMITTALS 

The requirements of Section 01340 and Section 16050 shall be met. 

Samples of the actual wires and cables proposed for use shall be submitted for approval. 
There shall be a sample for each size and type of wire and cable proposed for use. The 
samples shall be of sufficient length to show the maximum rated voltage, insulation type and 
class, conductor size, the manufacturer's name, trademark or identifying logo, and the U.L. 
listing number. 

The wires and cables as approved for use shall be compared with the wires and cables actually 
installed. If any unapproved wires and cables are installed, they shall be removed and 
replaced solely at the Contractor's expense with no additional cost to the County. 

APPLICATIONS 

The wire for lighting and receptacle circuits shall be type THHNfTHWN, stranded. 

The wire for all power circuits and motor leads shall be type THHNITHWN, stranded. 

Single conductor wires for control, indication and metering shall be type THHNITHWN, No. 14 
AWG, stranded. 

Multiconductor control cable shall be No. 14 AWG, stranded. 

The wire for process instrumentation shall be No. 16 AWG, stranded. 

MINIMUM SIZES 

Except for control and signal leads, no conductor smaller than No. 12 AWG shall be used. 

PRODUCTS 

MATERIALS 

Wire and cables shall be made of annealed, 98% conductivity, soft drawn copper conductors. 

All conductors shall be stranded except that the uninsulated copper grounding conductors shall 
be solid. 

600 VOlT WIRE AND CABLE 

Type THHNITHWN insulation shall be used for all 600 Volt wires and cables. The insulation 
shall be a flame-retardant, heat-resistant thermoplastic, and shall have a nylon, or equivalent, 
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B. 

2.03 

A. 

B. 

C. 

2.04 

A. 

B. 

C. 

2.05 

A. 

B. 

C. 

D. 

E. 

PART 3 

3.01 

A. 

jacket 

The 600 Volt wires and cables shall be as manufactured by Anixter, Rome Cable, Southwire, 
or approved equal. 

INSTRUMENTATION AND CONTROL WIRING 

Process instrumentation wiring shall be No. 16 AWG stranded twisted pair, 600 Volt, 
cross-linked polyethylene insulated, aluminum tape shielded, PVC jacketed. Multiconductor 
cables with individually twisted pairs shall be installed where shown on the Contract Drawings. 

Multiconductor control cables shall be No. 14 AWG, stranded, 600 Volt, cross-linked 
polyethylene insulated, PVC jacketed. 

Instrumentation and control wiring shall be as manufactured by Belden, Alpha, or approved 
equal. 

5KVCABLES 

All 5KV cables shall be manufactured and tested in accordance with ICEA Publication No. 
5066-524 and AEIC No.5, latest revisions. 

5KV cables shall be single conductor, stranded, shielded, cross-linked polyethylene insulated, 
PVC jacketed, 133% insulation level, ungrounded. 

5KV cables shall be as manufactured by Anixter, or approved equal. 

5KV CABLE TERMINATIONS AND SPUCES 

Both ends of 5KV cables shall be terminated in accordance with IEEE Standard 48, Class 1. 

Terminations shall be of the preformed stress cone type, shall be approved by the cable 
manufacturer for use with his cable, and shall be as manufactured by Anixter, or approved 
equal. 

Unless otherwise shown or indicated on the Contract Drawing, no splices may be made in the 
5KV cables without the prior written approval of the County. 

Where splicing is permitted, the splicing methods and materials shall be approved by the cable 
manufacturer for use with his cable and shall be as manufactured by Anixter, or approved 
equal. 

All 5KV cable terminations and splices shall be made by a qualified and certified high/medium 
voltage cable splicer whose qualifications shall be submitted to the County for approval before 
any work is begun. 

EXECUTION 

INSTALLATION 

Wires and cables shall be sized as shown on the Contract Drawings and/or, where applicable, 
sized to match existing wiring. 
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3.02 

B. All conductors shall be carefully handled to avoid kinks or damage to the insulation. 

C. Lubricants or pulling compounds shall be used to facilitate wire pulling. Such 
lubricants/compounds shall be U.L. listed for use with the insulation specified. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L 

A. 

B. 

C. 

Use pulling means - fish-tape, cable, rope, basket weave wire/cable grips, etc. - which will not 
damage the wire/cable insulation or the raceway. 

Shielded instrumentation wire shall be installed from terminal to terminal with no splicing at any 
intermediate point. 

Shielded instrumentation wire shall be installed in rigid steel conduit and pull boxes that contain 
only instrumentation cables. Instrumentation cables shall be separated from control cables in 
manholes. 

Shielding on instrumentation cables shall be grounded at the transmitter end only. 

All new wires and cables shall be continuous and without splices between points of connection 
to equipment terminals. However, the County will permit a splice provided that the length 
between the connection points exceeds the greatest standard shipping length available from 
the submitted manufacturer and no other manufacturer acceptable to the County is able to 
furnish wires or cables of the required length. 

All 600 volt wire and cable connections shall be made using compression type connectors. 
Insulated connectors shall be used for all terminations. The connections shall be made so that 
both the conductivity and the insulation resistance shall be not less than that of the uncut 
conductor. 

All 5KV cable connections shall be made using approved terminators. 

5KV cables exposed in manholes, vaults, pull boxes, switchgear and other areas where the 
cables are not protected by conduits shall be fireproofed using fireproof tape and/or glass tape 
in accordance with the manufacturer's recommendations and instructions. Fireproofing using 
asbestos tape shall not be used. 

All wires shall be numbered at both ends and at all intermediate junction points. Screw type 
terminations shall be made with forked tongue (spade), self-insulated, crimp terminals. All 
other wire terminations shall be made on appropriate terminal strips. 

TESTS 

Upon the completion of the pulling-in of and prior to the terminating/connecting of the 600 Volt 
wiring, all wires shall be individually checked and tested for continuity and short circuits, and 
each wire/cable shall be meggeredto check insulation resistance. The test voltage shall be not 
less than 500 Volts. Three (3) copies of these test results shall be submitted to the County. 

Similarly, the 5KV cables shall also be tested, except that a 15 minute test shall also be made 
using a DC voltage not less than 80% of that used for the factory tests. A plot of leakage 
current versus voltage shall be made and three (3) copies of the test results shall be submitted 
to the County. 

An authorized representative(s) of the County shall witness all testing. The County shall be 
notified at least two (2) days in advance of the testing. 
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D. 

3.03 

A. 

Any faulty conditions and/or shortcomings found during the testing shall be corrected at no cost 
to the County. However, a retest to demonstrate compliance shall be conducted before any 
hook-ups or terminations are made. Any such requisite retesting shall be witnessed by an 
authorized representative(s) of the County. 

GUARANTEES AND WARRANTIES 

The Contractor shall guarantee and warrant all materials and labor provided under this Section 
in accordance with Section 01740 and Section 16050 of these Specifications. 

END OF SECTION 
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REPORT OF' THB SUPPLEMBNTAL 
GEOTICHNICAL INVESTIGATION 

FORCE MAIN 27A RBHABlLITATlON 
53AD AVENVE WEST 

MANATEE COUNTlt', FLORIDA 



6 ENG I NE ER I NG I;; ER V I CE6 INC OR P O RA T E D 
Glouehnloe l Engineer ing & CongtrueCion Meterl.l. T .. tlng 

Manateo County Pllblic Works Department 
Project Management Division 
1022 26111 Avenue East 
Bradenton, FIorlda 34208 

Attention: Mr. Michael L. Sturm, P.E. 

RE: Report of the Supplemental GeoteehDlea1 IDvutlgatioD 
Foree Main 27A Rehabilitation 
53r4 Avenue West 
Manatee County, Florida 
County Project No. 6023180 
Our File: DES 157562 
WA# 63 

Dear Mr. Sturnl: 

February 8, 2016 

In accordance with your authorization, DRIGGERS ENGINEERING SERVICES, INC. 
has conducted an Investigation of subsurface conditions a1onl! the alignment of the proposed force 
main. The results of our field and laboratory st\ldies are included in this report together with a 
discussion of our findings and associated geotechnical design and construction considerations. 
This report includes results of the most recent borings (8-4 through B-6) as well as results of Olir 
previous borings, borings B·1 through B·3 and boring 2A. 

FIELD INVESTIGATION PROGRAM 

Thre§ (3) supplemental Standard Penetration Test (Sm borings were requested and 
J)~rtblm!id 1'I!!iU' lhe a1iSUI'II@nt of til" P!'Qpo~!ld for>lO:; main. Borings were positioned as requested 
along the south side of 53;; AvenlJ!!l West. Our PI'!!lVIOUS test borings 8·1 . B·2 and B-3 were also 
positioned aiong the south side of 53'; Avenue West. Sating B·2A was looa\ed en the rdllih side 
or 53'" ,;", 'i~nijC, !I!;1'OSS from boring 13·2, wben bOi'ing B·2 enco;mterl!Sd an obstructlon (a 5USP!)~ 
pia~tic pipe) at II \:III/pili oiabout 14 f(;l/Il. The approxlmit~ bOl'ii1~ location. dc:pictcsd on the lItmchW: 
Plate L 

"HI"'. Phene: 141.971.3141 
~.X: 141.37UIII2 

'IroHleD.d~gg.r.·.nD.ccm 

Cl ........ 
P.O. Box 17131' CI .. rwalur.l'lo~cIa 33712 
Phone: 727.671.1313. FIX: 727.172.4010 

clwoHlo.Odrlggort-wng.ccm 

,..",.. 
PhenOl 727.171.1313 

FIX: 727.172.4010 
1peofllc.Odrlgg.rII-GrIg.com 
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The Standard Penetration Test borings were performed in general accordance with ASTM 
D·1586 and generally advanced to a nominal depth 0(25 feet. While a utility locate was requested. 
the upper 6 (eet of each boring was advanced with a hand auier to minimize the potential for 
damage to .ba1low depth utilities that may not have been identified by the utility Ioc:ate service. 
The classification ~ also bad the advantap of providing a virtually c:ontinuouJ log of 
subsurface conditions within the upper 6 feet. A static hand cone penetrometer was utili'"" in 
advance of the hand auger to provide a measure of the relative density 01 consistency of the ~oi1!> 
penetrated. 

Logs of the Standard Penetration Test borings are included in the report attaehments 
reflecting visual soil descriptions together with estimated Unified and AASHTO Soil 
Classifications. The test boring logs also present tabulated and graphically plotted Standard 
Penetration or hand cone resistanc.e values corresponding to each sample interval. The graphical 
plotting of penetration resistance values is for the purposc of providing a visual aid for reviewing 
~h.1l ~st boring r2Sults. TIw Iin<:s conm..::ting t.'l" dll'!!l points 2rC for east. of inWi-prttatiolillUld do 
not imply a Iin~3f variation in soil properties. A brld description .,ft.ie Standard Pmet."lUion TN! 
m=t;'lod of i3mpling is appended for your reference. 

LABORATORY INVESTIGATION 

A limited laboratory testing program · was undertaken to aid in characterb:ing the 
engineerini properties of the subsurface solis. Our laboratory tests included grainsize analyscs, 
natural moisture contents and organic contents, where applicable. The nllllliJ§ of j}ur !liifi"I,;r.! 
laboratory tests arc included in the report attachments. 

GENERALIZED SUBSURFACE CONPmONS 

A~ seen from the attach~ t~ boring loSS. !andy soils were typically identified to the;: 
comp!;;ti(lll depths of the bQrlllg~. These cQllalswd of predominantly fine sands with variable silt 
~nd organic fines content typically compria!ng the SP and SP-SM Unified Soil Classifi~tiQns or 
ib1i A·:! AAS:H."TO Soli CI"$eifieatioli. S~S ofl!ill), fin~ ial'Id (SM. or A·2·4 soil~) Wfirfi idelltlfi~ 

b"w"IlCil ~bl7\!t 3 ind S fi:i:lt ~t p~vjO\i6 boring lOOitiOil~ S ol and };·2 iii'id illbo1!t ! 0 artd 12 f~t 
current boring location B-S. Rmllts ofStandarc! Penetration Testing suggest a generally medium 
dcn~e i'i1lliiti'\i~ densit.y, with sOwc 1000c eiiJd dense zQlles. 

OrlBoere EnBlneerlng Servloee Inoorporllted 
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A,. previous boring location B-3 and cumnt boring B·6, seams of .~nd with elevated 
organic content occurred principally within the depth range of3 to 10 feet. Visual examination of 
the recovered samples and results of laboratory testing suggest that the organic content is typically 
leas than 5 percent, by weight. However, the soils between about 3.6 and 4.3 feet in boring B-3 
had an organic content of 6.2 percent. At boring location B-6, an organic sandy silt with an organic 
content in excess of 13 percent was penetrated between depths of about 14 to 18 feet. 

While not evidenced at the boring locations, the Soil Survey of Manatee County reflects 
the p=nce of Park wood Variant, Browwd Variant ~d Hail1lnda!~ soils in tl'w project vicinity. 
Eilell of thesa typical .oll protill!ls indicate shallow depth limestone seams. Allccrdingly. the 
po~ntial ~ldsts that localized shallow dl!lpllt li ... ,zstrme or cemented layers could exist along the 
aHsnment. 

Groundwater was measured in the current boreholes at depths of 3.9 to 6.6 fcet below 
grade. Groundwater in our previous borings in early February Of2015 was measured at depths of 
5.6 to 8.3 feet. Since all of the borings were conducted during the typical dry s~n. we would 
conservatively estimate that the normal wet season groundwater levels would probably occur 
within the upper 2 to 3 feet below existing grade. Naturally, groundwater levels can be influenced 
by drainage features and development and often occur at greater depths than suggested by the Soil 
Survey. 

GEOTECHNICAL EVALUATION AND RECOMMENDATIONS 

;PiL~"NJED CQN@')l'RPCTAON - We l.ii1.d~r~ta.'1d that the pfcject win involve t[-~ construction of 
a 20 to 24·lnch foi'c:; mam cl>:tending along t'le $outh side of 53ro Avel1iie 'Wt:r..."i, iletw«ll 341\1 St.-.wt 
Weet and 2Sih Stre~, W:;.t. The total dist!ln;:;~ will be apprcximaieiy 3,300 feei. 

In gcnaiiil, the pipe '\¥ill \;11 In.stailed li.tili:;:iIlB horizontal dir~ctional drilling beneath the 
elti-tlnl! roadway, Appronlmately S entry.:mlt pit. are anticipated. We anticipate a minimUfil of 
4 10 S mt of cov~. However, 'greater deptbs would be considered especially in areas of more 
significant existins utility conflicts. 

Orlg(!lOre Engln.lOrlng ServiceD Inoorporatood 



DIRECTIONALLY DRILLED CONSTRUCTION - Directionally drilled construction 
methods should generally conform to the Section SSS of the mo!lt CI!i'l·",,1 Ploridtl D~mtmMt of 
Transportation (FOOT) Standard Specifications for Road and Bridge Construction. 

Care must certainly be exercised during the directional drilling process in order to 

appropriawly stabili~ the bol'iwntal borehole with drilling $!U!'i'Y so fiS to :l\i<lici potential cevins 
of overlying ~olls tbllt eould ee\lSe unaeeep~ble 5ettlrolclIt3 to ovcrlylil3 Of adjac4%1t litiliti". 
roadways or structures. Conversely, one must avoid over-pressuring the drilling slurry, 
particularly within the very loose sands or soft clays and organic soils at shallow depths that could 
l'G$ult in una=ptabJe dil,chargc of drilling ilurry to w..e ground surf.!llle. 

l,UITABILITY OF EXCAVATED SOILS FOR USE AS BACKfILL - The borinp suggest 
that in general the soils excavated for the entry-exit pits would be suitable for re-use as compacted 
backfill with proper moisture control and compaction. Commonly, these salls consisted of fine 
sand. with some silty sands with small amounts of organic fines. The borings suggest that thin 
organic seams could likely be blended with suitable overlying and underlying soils,so as to produce 
a blended mixture with an effective organic content of less than S% by weight. We envision that 
appropriate blending would l'eprescnt a practical and economical approach to avoid the need fGr 
off·sito disJXlsal and corresponding importation of fill. 

Soils eX!.lllvatl!d below the pre.oolllltructioil groun.;!water table may occur in an elevated 
moisture content even with the utilization of construction dewatering. TOOse soils will ~'Pically 
require ~i'ation Oi' adjustment to the moisture contents to facilitate placement !Iud camjlllCtioltl to 

project specification requirements. We would suggest that the moisture contents be controlled 
'h1\tlr. ±~% ;,f \h" oFlimUID mol~l;liTe CQI'i~'l fiS ~tabU~~ by me MQliified Proewr moisture 
tioi'l~ity r~jitl~ilship of AASHTO T-l i O. 

Soils containing appreciable ailt a.,d even trace amounts of organic fines tend to be westher 
sensitive and thus, will require appl'~pl'iatc c!lithwork JiilInagemilnt to control mciliture contents to 
levels suitable for placement and compaction. Generally, these types of soil will require some 
spreading and mechanical aeration as they commonly do not effectively drain end dry effici.ently 
within a stockpile. 

Crlljljara Englne.rlng Servlc .. a Incorporated 
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GEOTECHNICAL CONSTRUCTION CONSIDERATIONS - At the entry-exit points, it is 
likely that shorlns of the excavations or a trench box may be necessary. Techniques should be 
utili:ted so as to minimize any vibrations and disturbance of previousiy placed piping or existing 
utilities during installation and removal of the trench box or shoring. Naturally, the contractor must 
also comply with applicable OSHA trench safety requirements. 

Qroundwiit~r is like!y to occur within the planned e:.;ca"a'lior. depths and will necelsitate 
prop~ OOlitro! lind mlWiigem"1ilt during conotruction. We recommend that sroundwaWf be 
IOW3i'~ tfl Ii d$peh i'lO tess t."an 12 !nohes below tho cKcavatlon bottom. In genenil, tbls will 
n;ecasimc the utilization of .hallow well''poil.t~ that should ~ IDo"1illed with approiW~ filter 
mediI to facilitate dewlltllrlnll. Considcrins the variable fines content and stratifi~ nature of 
these subsurface eoils, we would strongly recommend the contractor retain a qualified dewatering 
consultant to alilat In developing an effective dewatering plan. 

The pipeline alignment may occur in clo~ proximity to existing utilities. The contractor 
must, therefore, exercise due care In the protection of these facilities eo as to avoid any deformation 
or damage. We would certsiDly recommend that elevation. be established on the,existIng utilities 
and that elevations be carefully monitored during all excavation lind construction activities to 
detect any movements that might signal a need for a modification in the ways and means of 
construction. Clearly, techniques that would involve significant vibration such as vibratory 
sheatins installation and extraction or hellvy vibratory compaction equipm~nt should b~ avoidtd. 
Compaction of backfill In such areas should be performed utilizing relatively light hand-guided 
vibm"iY «lmpaetion fi!'jl.lipmfilll III tbln lifls not in cxeeifi tJr 6 inc/:Q so as to achieve uniform 
c!'!mp&..4ior. eGil;;i~u:nt "kim the tqii!pmiIll selected for compaction. 

In view <;If the gc:n~rally widely spaced J)1t'.effi of ~it boriilBi, wcM geotechnical 
ir.sp.,ction \'Iiil be critical during th~ con!truction Biage. Accordingly, it is our recommendation 
that a representative of the project geotechnical engineer be retained to monitor the pipeline 
construction activity to detect areas that may warrant special treatment or remediation. 
Appropriate co.mpaction teats should also be performed as required by project specification 
requirements that should comply with applicable Manatee County specifications. 

Our geotechnical Investigation was conducted for the purpose of investigating generalized 
subsurface conditions to assist in the design of the planned facility lind to provide general 
information for use In construction. Our investigation may not have included development of all 

Crigger. Engineering Sarvlo.e Inoorporated 
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subsurfiICe soils information that may be needed by the prospective contractor in the development 
of hb (!-llilS'inllltioo proiledlll'tls. Th~ ~ll'lrllCtOr is cem.inly eMO\lmg~ tc conduct such additiOl15l 
Il'Iv~s'li~i?i'). M tMY !mIY d~ l'I~iljary to qllilli& their bid ~opow. 

DlUGGERS ENGINEERING SERVICES, INC, appreciates the opportunity to serve 
you and we tnut, if you have any questiOlll concerning our report, you will not betitate to contact 
thi. office at your convenience. 

NTK·REF\15756Zi;; 
Cllj;ll~s submitt<:d: (3) 

Respectfully tubmitted, 

DlUGGERS ENGINEERING SERVICES, INC. 

~ 
-//_". J ' ., ..... ,,;:, ••• 
r.~ :~q~,:.~d',~ 

.:~":.. \..\CEIV8~.,~", 
icholas T. Korecki, P .E. ;: No, 46829 "%'~ 

Senior Geotechnical Enal..-..1 ... i 2. o. / / ': ~ -r--, . . OJ;'b . -" 
FL Registration No. 45529 ~ -o~ St : ... ; 

~~" ~ ~TEOF : .: 

I, (\,,,~, RIO'" ", " '. ,-o~O····"··· "'~I 
Mkhael.$tpnn@myma"atee.org 

',~, ~O ~' .. 
,__ \VAL e "y 

",,\,,~, ...... 
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CrI;;e,.. En;ln.erln; Services Incorporated 



PLATE I - BORING LOCATION PLAN 
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STANDARD PENETRATION TEST BORINGS 
(THIS STUDY) 



DRIGGERS ENGINEERING SERVICES INCORPORATED 

Project No. DES 157562 BORING NO. 8·4 
Project Force MaIn 27A RehabilitatIon 'Coun~ Prolact No. 60231601, Manatee C-Q\j~ Florida 
LOllatlon Sea Plate I Foreman B.D. 
CompletIon 

Depth 26.5' Date 1126/16 
DeQJ: TO 

ater 6.2' TIme Date 112S116 

Ii:: !'~ STANDARD 

~ PENETRATION TEST 

g SOIL DESCRIPTION 

~I~ BLOW8/FT. ON T' 0.0. 

~ 8AMPLER-140 LB • 
..I 0: HAMMER. 30" DROP Q III 0 

IAIIRI', EL: f.. 10 lO ~o 180 
11 

, Brown ~ne ~~. 8~!~i ~""-"-,= ' SAND with shell ISP) 1A-3) 
IA:3'r'ND \\lith M".' l 8hell .. .. II .......... 

6 \rspi {A~31 j FIne SAND with . , " ........... -
~~~,~~; ;;j~;: SANDW'r8:~~I~ 71615 • 

I dania to 10088 gray to tan 
wIth mbundliint . heD fragmenll (SP) (A-3) 4/3/6 ~ 

10.&r~ sma "" ...... 
~'t£~~ ........... 1 den ... ~~!. Fine SAND' 16/16119 .... 

phosphate and~" 'e", shell fragmenll 
(SP) (A-3) , l' 16 

9/1 0/8 .. 
/ 

/ 

~~':h:;:;'!l!'!!I,~~y(~~t'n. SAND / 
20 / 

5/515 

r~~ 
26. 

, 

5/514 

30 

Remarks Borehole Grouted 
Ca81ng Length 



DRIGGERS ENGINEERING SERVICES INCORPOAA TED 

Project No. DES 167562 BORING NO. 8-6 
Project Force Main 27A Rehabilitation lCoutm: Prolect No. 6023180l, Manatee Coo!!!):, Florida 
Location See Plate I Foreman B.D. 
Completion 26.6' 

Depth Date 1127118 
De~To 

ater 6.6' Time Date 1127/16 

Ii: I~ z~~ STANDARD 

I i~f 
PENETRATION TEST 

g SOIL DESCRIPTION BLOWS/FT. ON 2" O.D. 
SAMPLER-140 LB. 

~~o: HAMMER, 30- DROP t:I 1Di5~ 
'"DC. EL: '" 0 ~O 0 180 

0 If ~~~~~ SAND with some shell fragments 

iSPl IA-3) I Fine SAND with shell"M,," "" 

n .. rIc I slightly 'Illy FIne SAND 
5 , ........... , 1A-3) 

Ilht brown Fine SAND ISP) (A-3) 
'l'/1111'W 

,(SP) (~_~f88 tan FIne SAND with shell 

••• gw.w" I dens~ /I~h!,;,~: •• :!~~Fk{e SAND 14/9115 

10 :·;h.;jj' •• '::"~:'::Z (A-3) 
""."iI,."1 denle IIg~t brC)Wl1 ~I!ty_ FIne SAND 817/19 

• \\IliIl sheU 18MI .. ' ~ .. 
D~nse to ' I ~en8e gray F!ne. SAND 16/20/22 
with phosphate and abundant shell fragments V 
(SP) (A-3) / 15 

a" 10/81S 
I 
I 

Fine ~~~~n:h\o:'::" (SP-SMj"rA~~ silty I 
20 

6mS J 
. II 

~~~ Loose ~!~,!l1_brown Fine SAND with IIbundllnl .hell fragmsnbi (SP) (A-3) I 25 
~ 5/3/4 

30 

Rlmlrks Borehole Grouted 
Casing Length 



ENGINEERING SERVICES INCORPORATED 

Project No. DES 157562 BORING NO. 8-6 
Project Force Main 27A Rehabilitation (Coun~ Project No. 60231801, Manatee Coun~, Florida 
Location See Plata I Foreman B.D. 
Completion 

Depth 26.5' Date 1/27116 
De«1h To 

ater 3.9' Time Date 1/27£16 

Ii: ~ ~~ STANDARD 

I PENETRATION TEST 

f 
SOIL DESCRIPTION , I ;~ BLOWSIFT. ON 2" 0.0. 

SAMPLER-140 LB. 
id ~ HAMMER, 30" DROP 

SURF.EL: L. 10 :0 ~O e ISO 
u 

, ~~r::;spi"iA.3i· : Fine SAND 

Jark ~ ~ 1A-3) 
. 1'\ 'nht arav Fine SAND I: . 
\:~ ~~ln .. ~ . -, ".,. I F Ie SAND 

II 
Dark=~, ~',,;~~:i~p~~~31 

• 
I denae dark br~~~~n~!~D with flnefy 

3/517 
\ 

(SP) (~.ginBe brown to dark brown Fine SAND 6/5/11 \ 
10 \ 

619/11 
/ 

If,! 61718 
, 

Ii[ V 
16 

VEP} soft dark brown highly org?l1ic, / 
ji<indy SilT (Pt) (A-8) 

1/1/0 rI' 
\. 

\. 
7!.~'~:' de'lse light ~,~,.,,,, I FineGANO 
(SP) (A-3) \. 

20 : 
7/10/8 ... 

/ 
f~~ie(~~~: brown Fine SAND with shell / 

26 
II 

~fl f3/fi/!'i 

30 

RIImarks BO/'Qhole Grouted 
Clslng L.ngth 



STANDARD PENETRATION TEST BORINGS 
(pREVIOUS STUDIES) 

OrlAger. Eneln •• rlng Servlo •• Inoorporated 



ProJ_ct No. DiS 161i@2BORING NO. ~B-~1~.,.--_ 
ProJllcl Force _ 27A Rehabll/!!!Ion (County Prp/ad No. 8023180), Man_ Counly. FJerlds 
Looatlpn ~~I For.aman R.K. 
CompltDQn I).Dtll.Tp 7.S' DIlIJ.lI1 . aale 213116 W ... r nme 

SOIL DESCRIPTION 

& 

7/8110 

911 5116 

10 
11/1 S/14 I--.f--+-~+-I+I+I-I 

SAND 8/10112 

and phosphate ISP) (A-S) 
16 

41618 

21313 

21414 

so 

Remlrks __________________ ==-:-::=~-----
C._lnll L.ngth 



.. 

ProJect· No. DIiS 167662 :'I:P~r2~~-:-
Pr"J~ force,MeIn,27A Rehabilltallon (Collnb' P[!!I,!QetNQ. 802031$0). Msnaf:ge Cgunly. FIo!!da 
LoCiItlpnS@!! P!l!te J ~eman R.K. 

comr,Jtg'on 14.0' .. Date ~Jr . Tlma bate 2/3119 , . 

SOIL DESCRIPTION 

6 

10 

16 

20 

30 

11213 

1IW-

4ms 

614/4 

STANDARD 
PEHm-AAtION Tt:8T 
B~/FT. ON 2" 0 .0. 
~MP~ER""40 1.8. 

HAMMER, 30" PItOP 

Rer.nlrka" Encountered pla.de pipe at depth 14.0' • temllna\ed borIng. 
Caa'ng Length 



ProJeatNo. DES 157562 - BORING NO. B·2A 
Project Force Main 27A RehabUJIaUon (Courux PrEJect No. 6023180). Manatee Coun~ FIOIfda 
Location See Plate I Foraman R.K. 
com~'on 

De 28.5' Date ~/1/15 
De~To 

ater B.3' Tlrne Date 411/15 

t: zlfig STANDARD 
oJ o ~ . PENETRATION TEST 

f 
0 SOIL DESCRIPTION 

! ~j~ BLOWSIFT. aN 2- 0.0. 
SAMPLER-140 LB. 

c iil ~ HAMMER; 30" DROP 

~~\.~X: 
flO 0 ~o .AO e 18,0 

_ .. -0-

.lchl brown I SA~ (SPJ IA-S) 

\Ughl '" CA-3I"'-' -1 Ility FIne SAND 

& 
\ I "'hI hrnwn Fine _, ._ 
lisP)' CA-3) 

.- ... 
\~jI.!'~'!;31",,,u/llllly Fine SAND 11/15112 If 

/ (SP) (~~),"se light brown FIne SAND with shell 
819/9 61 

10 /' 
Lo~se, dark brown Fine SAND with shell fragments 3/3/3 «'" 
(SP) (A-3) r-..... 

I dense brown Fine SAND, 6110110 
........, 

with abundant shell fragments (SP) (A-3) / 
1& / 

• "'ose ssam at depth 15.0' 
8/416 

2011~ 
\ 

8/B/6 

1;';1;;1 

25 ~~\ 
8/8/6 

30 

Remar~!l 

Casing Length 



Pr~"ctNo. 

Bate . 

SOIL DESCRIPTION 

6/10/10 

11315 

30 

RomllrM ________ -'-__________ -;;:;;;r.;;:;"i=;th ____ _ 
C.elng Length 



HAND AUGER BORING LOGS 



-:-:..---~-
~ . • 
=~~ -------

DRIGGERS ENGINEERING SERVICES INCORPORATED 

HAND AUGER BOIllNGIHAND CONE SOUNDING LOG 
P : (~":~~O!eet No. 60231so/ 

CUI!HT: 
,Caunlv 

=,-:;.ou~ ~=2 WATER TABLE: ............ DATE:1~8 
Tl;CHNICIAN: DAn: ICOMP DEPTH: 

DIl,.." 1128118 8.0' 
LOCATION: TEST NUlilBER: 

See Plale I B-4 

ELI!V. DEICRIPTJON DePTH i =~.::'J':F) 
1FT} (Fl) 

10 II o 70 

Brown Fine SAND with shell fragments u ~~t r-

and 8urflclal roots (SP) (A-3) ·:.I.Lf . :'f: 
:?!t:. 

'" ;,;''f,J; 
Grayish-brown Fine SAND rl:17~ " 1 

... . 
with shell fragments (SP) (A-3) .'l':'R 

I;I:~: 

"'" ..... 
:v:t:7 

~ Tan Fine SAND EjF 
with abundant lhell fragmants v.:; 

(SP) (A-3) :t: 
~:O: . 

2 . ~' . 
:d; :y • 't: / I, 10 

• • '11:9: 
;~ :v:' , 
:~ ... 
~ :v.~ \ Grayish-tan Fine SAND ·l~'::_.j 

3 v.:~ with shell fragments (SP) (A-3) )It: l/ • 
~.~;« . . ," . 
1¥.1:V < .:~ . 
:v:v 

'" ~:t! 
4 :1:1:"" '"i:,,: T 

Very light tan Fine SAND . :y .. ~ 
with shell fragments and large piece ~:Vi 

: tII:"" 
of C$mented sand (SP) (A-a) • ' I o' t .v.:v.' 

/ "*:9 « 5 '. 1iJ:9: .. " . 
~!11 

~ ;9.t~' . ??: . 

~t~ :t, 
II 

l:.i: . 

NolII: Wltar Tabkl ncit .ncountered 
within depth 0'6,0', 

LEg END; 

e+ DGnot •• Penlll'lIlon Real.lance 7 In aKcelS of 60 TSF 



DRIGGERS ENGINEERING SERVICES INCORPORATED 

ELEV. 
(FT) 

" 

OESCRIPTION 

2" 
Brown,Flne SAND~~ 

with some shall fragments (SP) (A-3) 

Dark Y'!'~'~'.!:u,u¥ 
sllghUy silty Fine ~ANU (SP-SM) (A-3) 

lIght brown Flnlt SAND (SP) · (A-3) 

Tan Fine SAND with stiell ""II""" ... 
(SP) (A·S) 

Note: Water Table not encountered 
within depth of 6.0'. 

J.EGENQ: 

OEPTH 
1FT) 

u 

'.~' 

In 70 

t 



- -.~ -
~--- . 

DRIGGERS ENGINEERING SERVICES INCORPORATED 

eu:v. 
(FT) 

... HAND AVGEll BORINGIHAND CONE SOUNDING LOG 

" Ii ,,, .. 

Sea Plaia I 

DEIICRlPTION 

Dark brown sllghlfy Qrganlc FJna SAND 
with roots (SP) ( .... ·3) 

Dark brown ""/13P) (A-3i' · Fine SAND 

D~rk brow~ D"~' "'7. , ..... FI,!!SA~I? 
with trace of ..... " ,,,,, ... ~";and (SF) (A·3) 

!,EGENOi 

o + Cenota. Penetration Re.latence 
In exceu of 80 TSF 

, Oeunlv 

, .. ",,, .. TAau:: 3.11' IDATe: 1m/fS 

,PATE: fl I' 8.0' ,n. 
~----~----~~-----; TaT 

DEPTH 
(FT) 

4 

5 

6 

7 

1:::1 

~:r=;~ 
o 0 0 10 0 0 70 

\ 
V' 

( 

\ 



SUMMARY OF LABORATORY TEST RESULTS 

OrlgGers Englne.rlng 6.l"1li" •• Incorporated 



SUMMARY OF LABORATORY TEST RESULTS 

ATtDBERG 
BOlIJlI1G III!l'11f Dl!SCl!UPllOIN W"" v. c. UMITS P.P. ue. CON. G.S. GRG. ]IIi CI. SO. RES. 

NO. (B) CJ>dl (lsi) (Y.) (pfAO) '-) I~ 
LL PL PI 

IH U4.l G ...... _SAJlD~*C""'" 1M 

Y«y t #J; KlFie SAlm 'l12~ tdI b;:;:~:olb 
IH 4.1-6.0 ... ~ ..... .r __ "". • 

, .... U-1j 2U 
, .., __ ..,;r.,_oWI_ 

IH !.I)..'-' Gcq PiIleSAND.c,eub .• ·''1-SleC1 ~ 235 

Gny_SAND,:<lo~ ,.... 12.0-135 .... _s!dI~ 1' .0 

Gny_SAND_,;,....-
B" 15.0.16.5 tad*~dIdI k:::=n.t:t1l 28.7 

.... 211J).215 Dr ... siFdJ,;i):r _SAl<D""~ slodl • 

.... lS.o.265 _~""_SA1ID_"" • 

11-5 0.9-2.4 DokPl_blGr.:l~.~ft~SAND • 

ad 1. ........ .... ---- • •• 
M 4.1-6..0 T3 Fir.eSAND ... ~~ 1:1.4 

ad 6.O-1.s 
Ta _SAND ___ • 
....... ... -~-. 

M 1.0-9.5 sliPllYsillYFiteSAND_ .... "- IU 

II-S 10.1)..11.5 ...,.-..,-----.- • ... ---..... '" B..!I 12.0.13.5 .... __ .. - 21.6 ... -- -....."... 11./1 15.0.16.5 .... _-'- 2U 

W% • -~ c.a. ~ 

ComoIi __ 

l'oIt(pcO - DIy'-' G.$. (+I) ~ CltainsimADa\YSiO ~) 
Os - SpeciIIo GInI\J OOG.(">4) • 0q:alIic ClmIIolt CLJ:ENT: M ....... co.n.y 
U. - LIqaio\UmI CI. (ppIo) Twlo.lalide 

PL - _ LImit so.C-) ToIII StllfOIe PROIECT: Fbrco Main 27A bNbiJimion 
PI D 

l'IIsIIcI\Y "* RES. (-..:m) Lab~ (CounIY PlqjootNo. _180). _CaaloIy._ 
P.P.«>I) - -- • - S .. Tost an. ftLE: DllS lS1SS2 

tJ.C. U fine4 Ctsqw .. _Pa3sio&No.200S-



SUMMAllY OJ!LABORATOltY TEST RESULTS 

At liltBiRG 
~ - DI:SCIIlFJ1ON '''' y. G. LDU1S POP. UC- CON. G.S. ORG. ,a a. SO. us. - ("I - (>d) t"1 ~ - (-I 

LL "- PI 

M 
Gq~nl 

~---~oS d 'bl ......... 
• 

M 2>JHIiS Uo'~ __ SAlID"'l:o~"sbIlhi:.=". 19-'1 i 

: 
M 0.4-]2 .DoI<"'--_SAND U , 

:&-1 1.1~ 'i#. .... _s.uco S.l 

a<l U-ll ~_IfIJid1""'IO.o:wm 0 

~_IIiP!Y_.i>"'SAMD 
M ll4l> wma ~ af CI!IDS'Jtd ami .., 

Dakbmo""So\ND 
B<I ""oS 

_ ..... _ __ 1 
U 

.... lIJI.O .. _ fOIo SAND • 

• B<I IQ.O-Jl.1 14.' IMk_H:ooSAND 

114 l2jI..15 ~ __ SAliD • 

1W 1SJ).IU ~-,,,,,,,,,,,,,,""'SlLT 13.1 

B<I 20NU I..Wlf pjilb Iawni ft!e SAND • 

.... lS ... ·215.5 
u"o __ SAliD_-

llU 

-

w" -~ CaD. - ~_T ... 
V.(pcI) - ~~ G.S. f+i) Gmimi>Ic~~> 
G.. - Spdjc~ 0IIG.t%) Orpoio CIooooaot CLIBNT: -00l0I\7 
u. l.iqoit LiaIiI Cl(wa) - llIIII 0I0rid0 

Pl- a PIostieLimil so,<-> - llIIII_ PRo.o:cr: __ 2'lAlI t !_ 
ft 

I'IostiI:iIy -
RES. (0JIu0.c:Iq) - Lab~ (Q>aa\y ~ No. fiOZ3llO), _ O>unly, F10ricb 

P.P. (!sf) - Pada:lf'Iuu:II ....... • Sae TtstOuws PILE: DES ISISQ 
aJ.c. tJIaiuIi&iII C 40-,1; - _ PmiJo& No. 200 Sino 



GRAINSIZ~ ANALYSES 

Orlggere Engineering Servlo.e Incorporeted 



DRIGGERS ENGII 'EhiMIi SEHIllCES. INC. 

R. ~ ...... 5icMI .,.... ill. I'a:Na u.S~"""'" .. -... -•• I • • • • uu,1IJ¥I.' .... , . .... " • 

.. 1D 

" ...... i 
I ... 

"" 
a 

'" 
,., 

i. i ,- i 
.. J 

}; , 1; 

i~ 
1i .. e 

ii: II 
I 

u 

I i 4
' 

601 
,. 70 

• , 
'" --.- -\ .. 
I. _._-\. . .. , . 

-
j f 

. . 
e I ."" .... 50 •• • os 0.' .... DD, Illl\l5 ..... , --'-_. 

I G1'I&EL I Coone 
SAND I SLTorClAY I I - I Fino 

-----T". ----.-----
I ~umbl!r (Depth No.tufal LL. .1'.1- 1'. I. : Cta~iflJ:d;n1l CLll:lfI, ~u~~~. touAtj 
I tdlllMUf! 

11-4 4,"1' - 6 ; 0' I 
,.r, '""'" .M·. ni1l-,mllJ ..... .,,,, 

!'RnJ!:tj~ Fal'c-~ trlai'll 27A lR.abab'11it:s"tion 
frllgJMnt~ lind 1Ju:..ge lP-;CCE 'of 

Ito.,ty P"J~'ct 110 .. ~O231110)" , ~'eraentll.d !Hl')1r1 
I ..... te~ COUlltl. Florida 
I 

- - -- . . --.-------.---~---

FlL!: ... ~;.S l$1S01! --- -



DRIGGERS ENGII EAWiG SERVICE'S, INC. 

U.$~sw.I~UroJ"" 
v.s ...... ~ __ -- • • • - ... • Col !II .. - . • ..... . , , , 

.. ,. 
1"1 .. 

I\. 
til 

'" !III 
1\ 

E .. J -.... 
i'\.. ~ 

~ 1> .. "-~ '" SO ) 
'" 1! • "I e .. .... I-

'" '. 
)II 

\ '" 
"" ---~. -+ \ .. 

\ '0 ~.~ , . .. . 
• - I I , .. 
I" 50 '0 S , os ., ..... .. , Il.CIIJ5 ""'1 

GrUu Si::<1!/ hi "ift~ 

F GRAVEL Icon> 1 -
~ 

tf.~mt-·-- I lit .. I SlLTorCUlY I 
."... -.... L L P. L P.I. 0 r 1 CLIENT: ..... t.. Co •• ty 

~. -... 
8-4 20. 0 ' - 21 . 5 ' 

....... • "gil,,}, "' U J' » ne ~".u PROJECT: Force ... 1. 27A Rehlbilitaii •• 
"Uh shell (CG •• ty Project Ia. &0231801. 

"a.at.. C ••• ty. Florid_ 
FILE: D£S 157561 



DRIGGERS ENGINEERING SERVICES, INC. 

-

",; S ""'""':". - .-"'"1- 0. 5 _ _ -:- , -.... • • sa. a 10 51 ... WI e • , • • • I •• 

.. ID 
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'" 

!'\ .. 
I"\. 

.11( f .... .. I ~ .. -
;t ........ 
Jr; 1; 

~5iO 50) ~ 1\ 
it w , 

"1 11 ... 
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- I 

" -~ - -~ 
1 .. I 

• I . 111 
OIl 50 10 S I O!I G.. - .'11 ... 0JIDl. 

Gllin Siain _ 

I GRAve. 1CiM8 SAND I S!LTorCUlV I I II1iiCiiiiI I Filla 

~ 
NolurJOl LL P. L P.l 0 "fit::atiuc. ~L".H ~DU·V --1-4 25 .. 0 ' - 26 .. 5' 

0"""" $ n ghtll' s111;J n •• SlIIIll PROJECT. FD~' Kl1n tlA R.',bil1t,ti .. 
.. 1th .hell (Co.atl' Project .0. 1023180). 

""n,t.. Co.ntl'. Florida 

filE . lIES lSlSn 
- - - -- --



DRIGGERS ENGINEERING SERVICES, INC. 
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\ 

10 
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-' 
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I 
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-
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FlU: DES 1S75S2 
---- -- -- - -- . . _- '---- - -- - --



DRIGGERS ENGINEERING SBJ.1CES.1IIC. 
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DRIGGERS ENGINEERING SERwllGES.lNC. 
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TIglit-bf'b"tilisllfY F'lile >lUID 
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Clfi"f : 

PROJECT: 

Menltee Count} 

Force Klift 27A Rehabilit.ti •• 
ICoufttl Pro31ct No. 60131801, 
Man.tee County. florida 

nLE. DES 157551 



DRIGGERS ENGINEERING SERIIICES, INC. 
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STANDARD PENETRATION TEST 
AND 

SOIL CLASSIFICATION 

§TANPARD PENETRATION TEST (ASTM D-lS8€1 

In the StJDdlll'd POIIClTatiOll Tea' borin8l, lrolary driWnaria fa IIHd 10 adYlJICII the bonhoIe 10 the dnIred lilt cIepdI. 
A vllCOll' drill1ll8 fluid f~ ' c!rCII).tcd through the drill .odland bit 10 aIIbllfze the borehole and'lO wi_in rllllOYllor 
.l1li11115 rock l1liII1II1111)) II1II out oflbe borebolo. 

UJIOII JIIGbfD, the dufred tilt depth, GIe 2 filch O.D. ~ IlllllJlIer or "apIlkpODJI", u It II ",metf_ caIlecI, 
III)IICbIII to lID N .. lza drill rod 111111owere4 to file bottom 011118 bcrehoJe. A 140 poIIIId h_, ItIadJId to the 
1IrillllrlD, mlbe JfOIlIId I1II1aGo, fllb1ll1lJad to drive the 1IIIIIJI1. Jato Ibe fcII2IIatIcm. 'lbo "-- fllUCCCUIveIy 
raJ.ad IIId dropped fon dIatauoe 0130 In_uIfllS-rope ad "eathead" _bly. 'lboDlllDberofbJowa flJccordecI 
forlllCh !Slnell IntllrYll ofplllllJlllloD IIlUDdJWtualreftual fllddaved.lD!be lboYs_, the ICIpJea lIN IdaJly 
Id_ad. toIt1 of lllnabu. 'lb1l1llD oflbe b1owl1equired to etreotthdllaJ 12lncbea ofPllllatntioo f. CIIJed the 
blCllYaounI, peomtiDJI JllIItIoca or "N" vallllooftheJ!ldlalllm'u.tIdallltthe Imple depth. 

After pelIOlnll\on,IIjD roda and Impler are rClTaeted to tho ground Jlllface where the core aample II removCd, .ealed 
In a glll~ ju and IraIllported to !he laboralorf for veritIcaIIon of f"Jdd llIaulflcatfou and JICrage. • 

Boll IIII)d I'OC~ zUlIpla, i~ fn Ill; ilald am»plfns qJGI1I!iQll _ vilually clm/f1Cd U 10 IIIxlllre, color and 
ClIll. IG)cmCY. The Unified Soli Cluslflcetiou WII I.,lped 10 aachloll stratum perl4.STM D-2487, Soli cJasll:lication. 
are)ll'Ullllld 6ucrlpllvlly 11115 I)IIIIbollDally for .... oflotc]nalatlOll. TII.1IIItIIm IdIlltfflcItfCIIIIInIll rep1IIIal the 
Ipproxlmll' bOlllldlll)' bltWOI!II aoll t;ypu. 1II111UY 011111, tbfIlJInIJUon 1lIIY be andoaJ. 

, CcmIflIeDcy of the .011 u to relative dlllllly or 1IIIdraIoed Ib_ """ath, uoluI otherwlle notad, II baled lIpou 
Standard Penetration JIIII.tan,o value. of "Nil values aod IodustIy-accap!cd stllldardJ. "Nil val1ll8, or blowcou.n1l, 
ara prelllDtad In both tabular IIDd anpblcaJ 'fcnn on .. eII Jll)llCtfve boriol 101 II .. eII IlllllJlle 1ntcmI. '!he pphical 
plol ofblowcoun1 v_ depth II for 1II11Jlral!on pIIIpOIel OIIly IIDd dog not 'WIlmOt CCllltiJnIfty In lOll COIIIlatoncy 
or lln,ar variation betwellll.lIDple Iolarval •• 

TIle borfnll roprlllllllaublwfaco COIIc!ltiOlllltrelplcdve·borln& locatIOII.llld.ample IDtervIlll DDly. VarfetICIIIsln 
aub.urfaca condltfons may occur betwGeD borinl IocatioDs. Groundwater dCIPlba shown repreaentwatlll' depthlillbe 
dlllllliDd 11m, Ibow.o 0II1y. Tho absonCe ofwater table illformatiCIII dou not III1CUSari!y imply that grouDdwllerwu 
not lIIallllllterad. 



July 21 , 2016 

PERMITTEE: 

Florida Department of 
Environmental Protection 

Southwest District Office 
13051 North Telecom Parkway 

Temple Terrace, FL 33637-0926 

Sia Mollanazar, P.E., Deputy Director, Engineering 
Manatee County Public Works 
1022 26th Avenue East 
Bradenton, FL 34208 
sia.mollanazar@mymanatee.org 

PERMIT NUMBER: 
ISSUE DATE: 
EXPIRATION DATE: 
COUNTY: 
PROJECT NAME: 
WWTFNAME: 
FACILITY ID: 

CS41-182063-178-DWC/CG 
July 21 , 2016 
July 20, 2021 
Manatee 
Force Main Replacement - 27 A 
MC Southwest 
FLAOl2619 

Rick Scott 
Govemor 

Carios Lopez-Cantero 
Lt. Govemor 

Jonathan P. Steverson 
Secretary 

NOTIFICATION OF ACCEPTANCE OF USE OF A GENERAL PERMIT 

Dear Mr. Mollanazar, 

This letter acknowledges receipt of your Notification/Application for Constructing a Domestic 
Wastewater CollectionlTransmission System for the subject project. Our Office received the Notice 
on July 18, 2016. 

This is to advise you that the Department does not object to your use of this general permit for the 
following: 24-inch diameter force main. 

Please note the attached requirements apply to your use of this general permit for constructing the 
proposed domestic wastewater collection/transmission system. 

You are further advised that the construction activity must conform to the description contained in your 
Notification/Application for Constructing a Domestic Wastewater CollectionlTransmission System 
and that any deviation may subject the permittee to enforcement action and possible penalties. 

www.dep.state.n.us 



Mr. Sia Mollanazar, P.E. 
Page 2 
July 21, 2016 

If you have any questions, please contact David Ayala at (813) 470-5946 or via email at 
David.Ayala@dep.state.fl .us 

Sincerely, 

•• 
For Pamala Vazquez 
Program Administrator 
Permitting & Waste Cleanup Program 
Southwest District 

cc: Kenneth Labarr, Manatee County Public Works Dept., Kenneth.Labarr@mymanatee.org 
Jim Stockwell, P.E., Manatee County Public Works Dept., Jim.Stockwell@mymanatee.org 
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PROJECT NAME: Force Main Replacement - 27 A 
PERMIT NUMBER: CS41-182063-178-DWC/CG 

REQUIREMENTS FOR USE OF THE GENERAL PERMIT FOR DOMESTIC 
WASTEWATER COLLECTIONlfRANSMISSION SYSTEMS: 

I. This general permit is subject to the general permit conditions of Rule 62-4.540, F.A.C., as 
applicable. This rule is available at the Department's Internet site at: 
http://www.dep.state.fl.us!water/rulesprog.htrn#ww [62-4.540} 

2. This general permit does not relieve the permittee of the responsibility for obtaining a dredge and 
fill permit where it is required. [62-604.600(6)(b)J} 

3. This general permit cannot be revised, except to transfer the permit. [62-604.600(6)(b)2} 

4. This general permit will expire five years from the date of issuance. If the project has been started 
and not completed by that time, a new permit must be obtained before the expiration date in order 
to continue work on the project. [62-4.030} 

5. Upon completion of construction of the collection/transmission system project, and before placing 
the facilities into operation for any purpose other than testing for leaks or testing equipment 
operation, the permittee shall submit to the Department's Southwest District Office Form 62-
604.300(8)(b), Request for Approval to Place a Domestic Wastewater CollectionlTransmission 
System into Operation. This form is available at the Department's Internet site at: 
http://www.dep.state.fl.uslwater/wastewater/fonns.htrn [62-604.700(2)] 

6. The new or modified collection/transmission facilities shall not be placed into service until the 
Department clears the project for use. [62-604. 700(3)} 

7. Abnormal events shall be reported to the Department's Southwest District Office in accordance 
with Rule 62-604.550, F.A.C. For unauthorized spills of wastewater in excess of 1 000 gallons per 
incident, or where information indicates that public health or the environment may be endangered, 
oral reports shall be provided to the STATE WATCH OFFICE TOLL FREE NUMBER (800) 320-
0519 as soon as practical, but no later than 24 hours from the time the permittee or other designee 
becomes aware of the circumstances. Unauthorized releases or spills less than 1000 gallons per 
incident are to be reported orally to the Department's Southwest District Office within 24 hours 
from the time the permittee, or other designee becomes aware of the circumstances. [62-604.550} 
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LOCATION OF PUBLIC WATER SYSTEM MAINS IN ACCORDANCE WITH F.A.C. RULE 62-555.314 

Hllri20ntnl S~pllmtion ('ro~~i!lg<; (l) 
Jliint SpnciuJ ~ Crossinll~ 

OthnPipt- .. (.Fun Jllint C~nte .. ed) 

1 W_Noin , 0 1 w.t.r!.Wn I A.Iteroa~ , ft _i7 
, 12 11l,hf'~ \.", ~ .m:.nu.muu [ I W .... M. iIl I ~I 51_5.", •• 3fl minjm mn ext!~1 fot ..: totua ! .. t'\.\"1I.:. then 

SI«m'll'llttr F om MaIn, "6 lIlCb.ei, .l.) tht' mWm.tm1 and 
Rerlaiawd W .... (l) t :! ~1Lt-s i .. p1.1!MRd 

= 
All~ma~ 3 ft.;;j . 

i W_Main I 0 1 W_MaiA I 
~ I W .... t.l.1oin r J 

10 It preferred 12 incbes pttfcutd I " . ruum SODira.,. Sow •• 3 ft lIlll1lnUUD 6 iDch<$ mmiInuul 

t:::.t 
AJ~.~ 6 ft. miniluUlU 

w ..... MaiD I Iw_~1oia I .J I 
Gralilyo.r P.'6._ 10 ft. Piemtt<! 12 iadIes is !be " 1 W_Maia I 
So.jlltr:.- Sew." 6 ft, miDimum (3) ""opIlior pa¥iIy ....... _ 
SaallU')' Stwtr Fo ••• l\Iala, 6 iocbes is!be " &ad 
Redal .... d Waltr (4) 12 iadIes .. ,..&a.d 

I 
.,,-- .......... ~~~"""-------..... 

Ou·S!tf St""g' TI'.''''''Ul &: 10 iI. DUW1l1tmt -Di·'Do.uJ S,"TfDl 
(1) WaM m:liu should tltlSS .ba,·e bIh~ pip •. v,'hr:n " <iler main mu>t ~ ~Iol'i alb", pip<. ih< mlniluum stpatation i.~ 12 int h<>. 
(:) hcWmed "'·".rreg\lla~ uooer P:ut m of Ch:tpret 62-610. F.A c-. 
(3) J fl. fur grn\ily ~Iary >rwel ,,'!lOtte llitborroltl of tht wtller llI:lin it; I.id ., It;U;1 6 iDche, . bo\'t Ibe lop of lilt gta\~I)' .:uUw>' !ot'Wt!. 

(4)hclailue4 """ltrnot ~~loted under ponm ofChapttr 6'2,610. F A.c. 

~-'DI;r,Iiocuwal:i\..,.n.w f$~u.D,,",""''''''- ~~tI'_t.J\C. _ :'RaIf41~m ... w.ftrr~~t1iq~ 
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