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BID SCHEDULE 

 

EASTERN WATER RECLAMATION FACILITY GENERATOR BUILDING 

CONVERSION PROJECT 
 

Sequence No. 71785 

OCUD BLB No. B120 

 
Bidder is to understand that the total bid price is based on the estimated quantities and will control in awarding the 

Contract as provided in the Instructions to the Bidder. It is further understood that the quantities stated in the Bid 

Schedule for various items are estimated only and may be increased or decreased as provided in the Contract. 

 

Item 

No. 
Description 

Estimated 

Quantity 
Unit Unit Price 

Estimated  

Amount 

1 Mobilization, Demobilization, Bonds and Permits 1 LS   

2 Project Record Documents (minimum of 1%) 1 LS   

3 All other work under this Contract. 1 LS   

 

Summation of Subtotals for All Items: 
 

TOTAL ESTIMATED BID AMOUNT $_________________________________ 
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SECTION 01000 

GENERAL WORK REQUIREMENTS 

PART 1 -  GENERAL 

1.01 SCOPE AND INTENT 

A. Description: 

1. The Project will convert the existing Generator Room to an equipment storage 

room by removing all items as shown on the drawings and described in the 

specifications. 

2. The existing building has two rooms, one previously housed the emergency 

power generators and the other houses electrical equipment.   

3. Work Included: 

a. The Contractor shall furnish all supervision, demolition, labor, 

materials, power, light, heat, fuel, water, tools, appliances, equipment, 

supplies, and means of construction necessary for proper performance 

and completion the work.  He shall obtain and pay for all required 

permits.  He shall perform and complete the work in the manner best 

calculated to promote rapid construction consistent with safety of life 

and property and to the satisfaction of the Owner, and in strict 

accordance with the Contract Documents. The Contractor shall clean 

up the work and maintain it during and after construction, until 

accepted, and shall do all work and pay all costs incidental thereto.  He 

shall repair or restore all structures and property that may be damaged 

or disturbed during performance of the work. 

b. The cost of incidental work described in these General Requirements, 

for which there are no specific Contract Items, shall be considered as 

part of the general cost of doing the work and shall be included in the 

prices for the various Contract Items.  No additional payment will be 

made therefore. 

 

c. The Contractor shall provide and maintain such modern materials, 

tools, and equipment as may be necessary, in the opinion of the 

Engineer, to perform in a satisfactory and acceptable manner all the 

work required by this Contract.  Only equipment of established 

reputation and proven efficiency shall be used.  The Contractor shall 

be solely responsible for the adequacy of his workmanship, materials 

and equipment, prior approval of the Engineer notwithstanding. 
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B. Public Utility Installations and Structures: 

1. Public utility installations and structures shall be understood to include all 

poles, pipes, wires, conduits, vaults, and all other appurtenances and facilities 

pertaining thereto whether owned or controlled by the Owner, other 

governmental bodies or privately owned by individuals, firms or corporations, 

used to serve the public with transportation, traffic control, gas, electricity, 

telephone, sewerage, drainage, water or other public or private property which 

may be affected by the work shall be deemed included hereunder. 

2. The Contract Documents contain data relative to existing public utility 

installations and structures above and below the ground surface. These data 

are not guaranteed as to their completeness or accuracy and it is the 

responsibility of the Contractor to make his own investigations to inform 

himself fully of the character, condition and extent of all such installations and 

structures as may be encountered and as may affect the construction 

operations. 

3. The Contractor shall protect all public utility installations and structures from 

damage during the work.  Access across any buried public utility installation 

or structure shall be made only in such locations and by means approved by 

the Engineer.  The Contractor shall so arrange his operations as to avoid any 

damage to these facilities.  All required protective devices and construction 

shall be provided by the Contractor at his expense.  All existing public utilities 

damaged by the Contractor which are shown on the Drawings or have been 

located in the field by the utility shall be repaired by the Contractor, at his 

expense, as directed by the Engineer.  No separate payment shall be made for 

such protection or repairs to public utility installations or structures. 

4. Public utility installations or structures owned or controlled by the Owner or 

other governmental body which are shown on the Drawings to be removed, 

relocated, replaced or rebuilt by the Contractor shall be considered as a part of 

the general cost of doing the work and shall be included in the prices bid for 

the various contract items.  No separate payment shall be made therefore. 

5. Where public utility installations of structures owned or controlled by the 

Owner or other governmental body are encountered during the course of the 

work, and are not indicated on the Drawings or in the Specifications, and. 

when, in the opinion of the Engineer, removal, relocation, replacement or 

rebuilding is necessary to complete the work under this Contract, such work 

shall be accomplished by the utility having jurisdiction, or such work may be 

ordered, in writing by the Engineer, for the Contractor to accomplish.  If such 

work is accomplished by the utility having jurisdiction it will be carried out 

expeditiously and the Contractor shall give full cooperation to permit the 

utility to complete the removal, relocation, replacement or rebuilding as 

required. if such work is accomplished by the Contractor, it will be paid for as 

extra work as provided in the Agreement. 
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6. The Contractor shall, at all times in performance of the work, employ 

approved methods and exercise reasonable care and skill so as to avoid 

unnecessary delay, injury, damage or destruction of public utility installations 

and structures; and shall, at all times in the performance of the work, avoid 

unnecessary interference with, or interruption of, public utility services, and 

shall cooperate fully with the owners thereof to that end. 

7. The Contractor shall give written notice to Owner, other governmental utility 

departments and other owners of public utilities of the location of his 

proposed construction operations, at least forty-eight hours in advance of 

breaking ground in any area or on any unit of the work. 

8. The maintenance, repair, removal, relocation or rebuilding of public utility 

installations and structures, when accomplished by the Contractor as herein 

provided, shall be done by methods approved by the Owners of such utilities. 

1.02 NOTICE AND SERVICE 

A. In conformance with the requirements of Notice and Service of the General 

Conditions, all notices or other papers required to be delivered by the Contractor to 

the County shall be delivered to the office of the Engineering Division, Orange 

County Utilities Department, 9150 Curry Ford Road, Orlando, FL 32825. 

1.03 WORK TO BE DONE 

A. The Contractor shall furnish all labor, materials, equipment, tools services and 

incidentals to complete all work required by these specifications and as shown on the 

Drawings, at a rate of progress which will ensure completion of the Work within the 

Contract Time stipulated. 

B. All materials, equipment, skills, tools and labor which is reasonably and properly 

inferable and necessary for the proper completion of the Work in a substantial manner 

and in compliance with the requirements stated or implied by these Specifications or 

Drawings shall be furnished and installed by the Contractor without additional 

compensation, whether specifically indicated in the Contract Documents or not. 

C. The Contractor shall perform the Work complete, in place, and ready for continuous 

service, and shall include repairs, testing, permits, clean up, replacements, and 

restoration required as a result of damages caused during this construction. 

D. The Contractor shall comply with all County, State, Federal, and other codes, which 

are applicable to the proposed construction Work. 

E. All newly constructed Work shall be carefully protected from injury in any way.  No 

wheeling, walking, or placing of heavy loads on it shall be allowed and all portions 

damaged shall be reconstructed by the Contractor at his own expense. 

F. Scope of Work: See Section 01010 "Summary of Work" and the Bid Schedule for 

details. 
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1.04 DRAWINGS AND PROJECT MANUAL 

A. The Work shall be performed in accordance with the Drawings and Specifications 

prepared by the County/Professional.  All work and materials shall conform to the 

Orange County Utilities Standards and Construction Specifications Manual, latest 

edition or as indicated in these Specifications or Drawings. 

B. The Contractor shall verify all dimensions, quantities and details shown on the 

Drawings, Supplementary Drawings, Schedules, Specifications or other data received 

from the County/Professional, and shall notify same, in writing, of all errors, 

omissions, conflicts and discrepancies found therein.  Failure to discover or correct 

errors, conflicts or discrepancies shall not relieve the Contractor of full responsibility 

for unsatisfactory Work, faulty construction or improper operation resulting there 

from, nor from rectifying such conditions at his own expense. 

C. All schedules are given for the convenience of the County and the Contractor and are 

not guaranteed to be complete.  The Contractor shall assume all responsibility for the 

making of estimates of the size, kind, and quantity of materials and equipment 

included in the Work to be done under this Contract. 

D. Intent: 

1. All Work called for in the Specifications applicable to this Contract, but not 

shown on the Drawings in their present form, or vice versa, shall be of like 

effect as if shown or mentioned in both.  Work not specified either in the 

Drawings or in the Specifications, but involved in carrying out their intent or 

in the complete and proper execution of the Work, is required and shall be 

performed by the Contractor as though it were specifically delineated or 

described. 

2. Items of material, equipment, machinery, and the like may be specified on the 

Drawings and not in the Specifications.  Such items shall be provided by the 

Contractor in accordance with the specification on the Drawings. 

3. The apparent silence of the Specifications as to any detail, or the apparent 

omission from them of a detailed description concerning any Work to be done 

and materials to be furnished, shall be regarded as meaning that only the best 

general practice is to prevail and that only material and workmanship of the 

best quality is to be used, and interpretation of these Specifications shall be 

made upon that basis. 

E. When obtaining data and information from the Drawings, conflicts, errors, and 

discrepancies shall be resolved from the documents given the following order of 

precedence: 

1. Agreement 

2. Change Orders 

3. Addenda 

4. Supplementary Conditions 
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5. Instructions to Bidders 

6. General Conditions 

7. Specifications (Divisions. 1 through 16) 

8. Drawings 

9. Dimensions  

When measurements are affected by conditions already established or where 

items are to be fitted into constructed conditions, it shall be the Contractor’s 

responsibility to verify all such dimensions at the site and the actual job 

dimensions shall take precedence over scale and figure dimensions on the 

Drawings. 

10. Full-size Drawing 

11. Large-scale Drawing 

12. Small-scale Drawing 

13. Advertisement for Bids 

14. Bid 

15. Bonds 

16. Insurance Certificates 

17. Insurance Endorsements 

18. Affidavits 

1.05 PROTECTION AND RESTORATION 

A. The Contractor shall be responsible for the preservation of all public and private 

property, and shall use every means of protection necessary to prevent damage 

thereto.  If any direct or indirect damage is done to public or private property by or on 

account of any act, omission, neglect, or misconduct in the execution of the Work on 

the part of the Contractor, such property shall be restored by the Contractor, at his 

expense, to a condition similar or equal to that existing before the damage was done, 

or he shall make good the damage in other manner acceptable to the 

County/Professional. The Contractor shall maintain security to pump station while 

constructing proposed wall. 

B. Protection of Trees and Shrubs 

1. Protect with boxes or other barricades. 

2. Do not place excavated material so as to injure trees or shrubs. 

3. Install pipelines in short tunnels between and under root systems. 

4. Support trees to prevent root disturbance during nearby excavation. 

C. Tree and Limb Removal 
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1. Tree limbs, which interfere with equipment operation and are approved for 

pruning, shall be neatly trimmed and the tree cut coated with tree paint. 

2. The County may order the Contractor, for the convenience of the County, to 

remove trees along the line or trench excavation.  The Contractor shall obtain 

any permits required for removal of trees.  Ordered tree removal shall be paid 

for under the appropriate Contract Items. 

D. Trees or shrubs destroyed by negligence of the Contractor or his employees shall be 

replaced by him with new stock of similar size and age, at the proper season and at 

the sole expense of the Contractor. 

E. Lawn Areas: All lawn areas disturbed by construction shall be replaced with like kind 

to a condition similar or equal to that existing before construction.  Where sod is to be 

removed, it shall be carefully removed, and the same re-sodded, or the area where sod 

has been removed shall be restored with new sod in the manner described in the 

applicable section. 

F. Fences: Any fence, or part thereof, that is damaged or removed during the course of 

the Work shall be replaced or repaired by the Contractor, and shall be left in as good a 

condition as before the starting of the Work. 

G. Where fencing, walls, shrubbery, grass strips or area must be removed or destroyed 

incident to the construction operation, the Contractor shall, after completion of the 

Work, replace or restore to the original condition all such destroyed or damaged 

landscaping and improvements. 

H. The cost of all labor, materials, equipment, and work for restoration shall be deemed 

included in the appropriate Contract Item or items, or if no specific item is provided 

therefore, as part of the overhead cost of the Work, and no additional payment will be 

made therefore. 

1.06 PUBLIC NUISANCE  

A. The Contractor shall not create a public nuisance including, but not limited to, 

encroachment on adjacent lands, flooding of adjacent lands, or excessive noise. 

B. Sound levels measured by the County/Professional shall not exceed 45 dBA from 8 

p.m. to 8 a.m. or 55 dBA 8 a.m. to 8 p.m.  This sound level shall be measured at the 

exterior of the nearest exterior wall of the nearest residence.  Levels at the equipment 

shall not exceed 85 dBA at any time.  Sound levels in excess of these values are 

sufficient cause to have the Work halted until equipment can be quieted to these 

levels.  Work stoppage by the County/Professional for excessive noise shall not 

relieve the Contractor of the other portions of this specification including, but not 

limited to, completion dates and bid amounts. 

C. No extra charge may be made for time lost due to work stoppage resulting from the 

creation of a public nuisance. 
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1.07 CONTRACTOR’S PAYMENTS TO COUNTY FOR OVERTIME WORK 

A. County Inspector Work Hours: Normal work hours for the County’s inspector(s) are 

defined as any 8-hour period between the hours of 7:00 a.m. and 7:00 p.m. on the 

weekdays of Monday through Friday.  Any County Inspector(s) work beyond the 

aforementioned normal work hours shall be requested in writing 48-hours in advance.  

All overtime and weekend work compensation to the County’s Inspector(s) for 

working beyond the normal working hours are considered overtime compensation and 

shall be paid for by the Contractor at the overtime pay rate of $51.00 per hour.  This 

overtime pay rate is subject to adjustment by the County.  The Contractor agrees that 

the County shall deduct charges for work outside normal work hours and for overtime 

pay from payments due the Contractor. 

1.08 MAINTENANCE OF SERVICE 

A. If this project includes the demolition, rehabilitation and replacement of facilities that 

transmit wastewater within a wastewater collection system; the collection and 

transmission of wastewater is a continuous operation and must remain in service at all 

times.   

B. The Contractor shall, prior to interrupting any utility service (water, sewer, etc.) for 

the purpose of making cut-ins to the existing lines or for any other purposes, contact 

the County and make arrangements for the interruption which will be satisfactory to 

the County. 

C. Utility lines that are damaged during construction shall be repaired by the Contractor 

and service restored within 4-hours of the breakage.  The County retains the option of 

repairing any damage to utility pipes in order to expedite service to the customers.  

The Contractor will remain responsible for all costs associated with the repair. 

1.09 TRANSFER OF SERVICE (NOT USED) 

1.10 LABOR 

A. Supervision: The Contractor shall keep the Contract under his own control and it shall 

be his responsibility to see that the Work is properly supervised and carried on 

faithfully and efficiently.  The Contractor shall supervise the Work personally or shall 

have a competent, English speaking superintendent or representative, who shall be on 

the site of the Project at all working hours, and who shall have full authority by the 

Contractor to direct the performance of the Work and make arrangements for all 

necessary materials, equipment, and labor without delay. 

B. Jurisdictional Disputes: It shall be the responsibility of the Contractor to pay all costs 

that may be required to perform any of the Work shown on the Drawings or specified 

herein to avoid any work stoppages due to jurisdictional disputes.  The basis for 

subletting work in question, if any, shall conform to precedent agreements and 

decisions on record with the Building and Construction Trades Department, AFL-

CIO, dated June, 1973, including any amendments thereto. 
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C. Apprenticeship: The Contractor shall comply with all of the requirements of Section 

446, Florida Statutes, for all contracts in excess of $25,000 excluding roadway, 

highway or bridge contracts and the Contractor agrees to insert in any subcontract 

under this Contract the requirements of this Article. 

1.11 MATERIALS AND EQUIPMENT 

A. MANUFACTURER 

1. All transactions with the manufacturers or Subcontractors shall be through the 

Contractor, unless the Contractor shall request and at the 

County/Professional’s option, that the manufacturer or Subcontractor 

communicate directly with the County/Professional.  Any such transactions 

shall not in any way release the Contractor from his full responsibility under 

this Contract. 

2. All workmanship and materials shall be of the highest quality.  The equipment 

shall be the product of manufacturers who are experienced and skilled in the 

field with an established record of research and development.  No equipment 

will be considered unless the manufacturer has designed and manufactured 

equipment of comparable type and size and have demonstrated sufficient 

experience in such design and manufacture. 

3. All materials and equipment furnished by the Contractor shall be subject to 

the inspection, review and acceptance of the County and meet the 

requirements as outlined in the Orange County Utilities Standards and 

Construction Specifications Manual.  No material shall be delivered to the 

Work without prior approval of the County/Professional. 

4. All apparatus, mechanisms, equipment, machinery, and manufactured articles 

for incorporation into the Project shall be the new (most current production at 

time of bid) and unused standard products of recognized reputable 

manufacturers. 

5. Manufactured and fabricated products: 

a. Design, fabricate and assemble in accord with the best engineering and 

shop practices. 

b. Manufacture like parts of duplicate units to standard sizes and gauges, 

to be interchangeable. 

c. Any two or more pieces of material or equipment of the same kind, 

type or classification, and being used for identical types of service, 

shall be made by the same manufacturer. 

d. Products shall be suitable for service conditions as specified and as 

stated by manufacturer. 

e. Equipment capacities, sizes and dimensions shown or specified shall 

be adhered to unless variations are specifically approved in writing. 

f. Do not use material or equipment for any purpose other than that for 

which it is designed or is specified. 
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1.12 MANUFACTURER'S SERVICE 

A. Where service by the manufacturer is specified to be furnished as part of the cost of 

the item of equipment, the Work shall be at the Contractor's expense. 

B. The services provided shall be by a qualified manufacturer's service representative to 

check and verify the completed installation, place the equipment in operation, and 

instruct the County's operators in the operation and maintenance procedures.  Such 

services are to be for period of time and for the number of trips specified.  A working 

day is defined as a normal 8-hour working day on the job and does not include travel 

time. 

C. The services shall further demonstrate to the County/Professional’s complete 

satisfaction that the equipment will satisfactorily perform the functions for which it 

has been installed. 

1.13 INSPECTION AND TESTING 

A. General 

1. If, in the testing of any material or equipment, it is ascertained by the 

County/Professional that the material or equipment does not comply with the 

Contract, the Contractor shall be notified thereof, and he will be directed to 

refrain from delivering said material of equipment, or to remove it promptly 

from the site or from the Work and replace it with acceptable material, 

without cost to the County. 

2. Tests of electrical and mechanical equipment and appliances shall be 

conducted in accordance with recognized test codes of the ANSI, ASME, or 

the IEE, except as may otherwise be stated herein. 

B. Cost 

1. County shall employ and pay for the services of an independent testing 

laboratory to perform testing specifically indicated on the Contract 

Documents or specified in the Specifications and may at any other time elect 

to have materials and equipment tested for conformity with the Contract 

Documents. 

2. The cost of field leakage and pressure tests and shop tests of materials and 

equipment specifically called for in the Contract Documents shall be borne by 

the Contractor, and such costs shall be deemed to be included in the Contract 

price. 

3. Notify County employed laboratory a minimum of 48-hours, sufficiently in 

advance of operations to allow for laboratory assignment of personnel and 

scheduling of tests.  When tests or inspections cannot be performed after such 

notice, reimburse County for laboratory personnel and travel expenses 

incurred. 

4. The Contractor shall pay for all work required to uncover, remove, replace, 

retest, etc., any work not tested due to the Contractor's failure to provide the 
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48-hours advance notice or due to failed tests.  The Contractor shall also 

provide compensation for the County/Professional’s personnel for required re-

testing due to failed or rescheduled testing. 

C. Shop Testing 

1. Each piece of equipment for which pressure, duty, capacity, rating, efficiency, 

performance, function or special requirements are specified shall be tested in 

the shop of the manufacturer in a manner which shall conclusively prove that 

its characteristics comply fully with the requirements of the Contract 

Documents.  No such equipment shall be shipped to the worksite until the 

County/Professional notifies the Contractor, in writing, that the results of such 

tests are acceptable. 

2. Five (5) copies of the manufacturer's actual shop test data and interpreted 

results thereof, accompanied by a certificate of authenticity notarized and 

signed by a responsible official of the manufacturing company, shall be 

furnished to the County/Professional as a prerequisite for the acceptance of 

any equipment.  The cost of shop tests (excluding cost of County's 

representative) and of furnishing manufacturer's preliminary and shop test 

data of operating equipment shall be borne by the Contractor and shall be 

included in the Contract price. 

3. The Contractor shall give notice in writing to the County sufficiently in 

advance of his intention to commence the manufacture or preparation of 

materials especially manufactured or prepared for use in or as part of the 

permanent construction.  Such notice shall contain a request for inspection, 

the date of commencement and the expected date of completion of the 

manufacture or preparation of materials.  Upon receipt of such notice, the 

County shall arrange to have a representative present at such times during the 

manufacture as may be necessary to inspect the materials; or he will notify the 

Contractor that the inspection will be made at a point other than the point of 

manufacture; or he will notify the Contractor that inspection will be waived. 

4. When inspection is waived or when the County/Professional so requires, the 

Contractor shall furnish to him authoritative evidence in the form of 

Certificates of Manufacture that the materials to be used in the Work have 

been manufactured and tested in conformity with the Contract Documents.  

These certificates shall be notarized and shall include five (5) copies of the 

results of physical tests and chemical analysis, where necessary, that have 

been made directly on the product or on similar products of the manufacturer. 

5. The Contractor must comply with these provisions before shipping any 

material.  Such inspections by the County shall not release the Contractor from 

the responsibility for furnishing materials meeting the requirements of the 

Contract Documents. 

D. Field Testing: 
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1. The County shall employ and pay for services of an independent testing 

laboratory to perform testing specifically indicated in the Contract 

Documents.  Employment of the laboratory shall in no way relieve 

Contractor's obligations to perform the Work of the Contract.  The Contractor 

shall provide compensation for retesting of all failed tests. 

2. The County may at any time during the progress of the Work, request 

additional testing beyond that which is specified in the Contract.  This testing 

will be at the County's expense.  The Contractor shall assist the testing 

laboratory personnel in all ways so as to facilitate access to the location of the 

material or equipment to be tested. Contractor shall: 

a. Cooperate with laboratory personnel, provide access to the Project. 

b. Secure and deliver to the laboratory adequate quantities of 

representative samples of materials proposed to be used and which 

require testing. 

c. Provide to the laboratory the preliminary design mix proposed to be 

used for concrete, and other material mixes, which require control by 

the testing laboratory. 

3. The following schedule summarizes the responsibilities of various tests that 

may be required by the Contract Documents.  Contractor shall notify the 

County in advance of work so that arrangements can be made with the testing 

laboratory. 

            TEST      NOTES                                         PAID FOR  

                All other testing           As specified in various sections of Project Manual           As Indicated 

                Concrete                           Slump test each delivery, cylinders every 20 CY                    County           

        

E. Demonstration Tests: Upon completion of the Work and prior to final payment, all 

equipment and piping installed under this Contract shall be subjected to acceptance or 

demonstration tests as specified or required to provide compliance with the Contract 

Documents.  The Contractor shall furnish all labor, fuel, energy, water and all other 

equipment necessary for the demonstration tests at no additional cost to the County. 

F. Final Inspection: Prior to preparation of the final payment application, a final 

inspection will be performed by the County to determine if the Work is properly and 

satisfactorily constructed in accordance with the requirements of the Contract 

Documents.  See also Section 01700 "Project Closeout." 

G. Inspection by existing utility owners: The Contractor shall pay for all inspections 

during the progress of the Work required and provided by the owner of all existing 

public utilities paralleling or crossing the Work, as shown on the Drawings.  All such 

inspection fees shall be deemed included in the appropriate Contract Item or items, or 

if no specific item is provided therefore, as part of the overhead cost of the Work, and 

no additional payment will be made therefore. 

H. Inspection by Other Agencies: The Florida Department of Transportation, the Florida 

Department of Environmental Protection, and other authorized governmental 
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agencies shall have free access to the site for inspecting materials and work, and the 

Contractor shall afford them all necessary facilities and assistance for doing so.  Any 

instructions to the Contractor resulting from these inspections shall be given through 

the County.  These rights of inspections shall not be construed to create any 

contractual relationship between the Contractor and these agencies. 

1.14 PROJECT SITE AND ACCESS 

A. ACCESS 

1. Neither the material excavated nor the materials or equipment used in the 

construction of the Work shall be so placed as to prevent free access to all fire 

hydrants, valves or manholes. 

2. Access to businesses located adjacent to the project site must be maintained at 

all times.  Contractor may prearrange the closing of business access with the 

business Owner.  Such prearranged access closing shall not exceed two (2) 

hours.  Property drainage and grading shall be restored and all construction 

debris removed within 48-hours of backfilling trench. 

3. Contractor agrees that representatives of the County and any governmental 

agents will have access to the Work wherever it is in preparation or progress 

and that the Contractor shall provide facilities for such access and inspection. 

1.15 UTILITIES 

A. UTILITY CONSTRUCTION 

1. Public utility installations and structures shall be understood to include all 

poles, tracks, pipes, wires, conduits, house service connections, vaults, 

manholes, ductwork, and all other appurtenances and facilities pertaining 

thereto, whether owned or controlled by governmental bodies or privately 

owned by individuals, firms or corporations, used to serve the public with 

transportation, traffic control, gas, electricity, telephone, sewerage, drainage 

or water.  Other public or private property, which may be affected by the 

Work, shall be deemed included hereunder. 

2. All open excavations shall be adequately safeguarded by providing temporary 

barricades, caution signs, lights and other means to prevent accidents to 

persons, and damage to property.  The Contractor shall, at his own expense, 

provide suitable and safe bridges and other crossings for accommodating 

travel by pedestrians and workmen.  Bridges provided for access to private 

property during construction shall be removed when no longer required. 

3. The length of open trench will be controlled by the particular surrounding 

conditions, but shall always be confined to the limits described by the County.  

If any excavation becomes a hazard, or if it excessively restricts traffic at any 

point, the County may require special construction procedures.  As a 

minimum, the Contractor shall conform to the following restoration 

procedures: 
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a. Interim Restoration: All excavations shall be backfilled and compacted 

as specified by the end of each working day.  For excavations within 

existing paved areas; limerock base or soil cement base (match 

existing) shall be spread and compacted to provide a relatively smooth 

surface free of loose aggregate material.  At the end of each 

workweek, the S-I asphaltic surface course shall be completed and 

opened to traffic.  Contractor shall coordinate his construction activity 

including density tests and inspections to allow sufficient time to 

achieve this requirement.  All driveway cuts shall be backfilled, 

compacted, and limerock base spread and compacted immediately 

after installation.  Contractor shall coordinate with the individual 

property owners prior to removing the driveway section.  Any utility 

crossing an existing roadway, parking lot or other paved area shall be 

patched by the end of the working day. 

b. All pipe and fittings shall be neatly stored in a location, which will 

cause the least disturbance to the public.  All debris shall be removed 

and properly disposed of by the end of each working day. 

c. Final Restoration Overlay: After completing all installations, and after 

testing of the pipe (but no sooner than 30-days after applying the S-I 

asphaltic surface), final restoration shall be performed.  In no event 

shall final restoration begin after substantial completion.  Final 

restoration shall provide an S-III asphaltic overlay as specified in an 

uninterrupted continuous operation until completion.  Any additional 

restoration required after testing shall be repaired in a timely manner at 

no additional cost to the County. 

d. Maintenance of all restored facilities shall be the Contractor’s 

responsibility.  This maintenance shall be performed on an on-going 

basis during the course of construction.  The Contractor’s Progress 

Schedule shall reflect the above restoration requirements. 

e. Additional Restoration for Work in Business or Commercial Districts: 

The Contractor shall restore all private property, damaged by 

construction, to its original condition.  Access to businesses located 

adjacent to the project site must be maintained at all times.  Contractor 

may prearrange the closing of business accesses with the business 

owner.  Such prearranged access closing shall not exceed two (2) 

hours.  Property drainage and grading shall be restored within 24-

hours of backfilling trench. 

B. EXISTING UTILITIES 

1. The locations of all existing underground piping, structures and utilities have been 

taken from information received from the respective owner.  The locations are shown 

without express or implied representation, assurance, or guarantee that they are 

complete or correct or that they represent a true picture of underground piping, 

conduit and cables to be encountered.  It is the Contractor’s responsibility to verify all 

depths of marked locates as well as underground structures. 

2. The Contractor shall, at all times in performance of the Work, employ acceptable 
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methods and exercise reasonable care and skill so as to avoid unnecessary delay, 

injury, damage or destruction of existing public utility installations and structures; 

and shall, at all times in the performance of the Work, avoid unnecessary interference 

with, or interruption of, public utility services; and shall cooperate fully with the 

owners thereof to that end. 

3. Pipelines shall be located substantially as indicated on the Drawings, but the County 

reserves the right to make such modifications in locations as may be found desirable 

to avoid interference with existing structures or for other reasons.  When the location 

of piping is dimensioned on the Drawings, it shall be installed in that location; when 

the location of piping is shown on a scaled drawing, without dimensions, the piping 

shall be installed in the scaled location unless the County approves an alternate 

location for the piping.  Where fittings are noted on the Drawings, such notation is for 

the Contractor's convenience and does not relieve him from laying and jointing 

different or additional items where required.  The County/Professional may require 

detailed pipe laying drawings and schedules for project control. 

4. The Contractor shall exercise care in any excavation to locate all existing piping and 

utilities. All utilities, which do not interfere with the completed work, shall be 

carefully protected against damage. Any existing utilities damaged in any way by the 

Contractor shall be restored or replaced by the Contractor at his expense as directed 

by the County.  Any existing facilities, which require operation to facilitate repairs, 

shall be operated only by the owner of the respective utility. 

5. It is the responsibility of the Contractor to ensure that all utility or other poles, the 

stability of which may be endangered by the proximity of excavation, be temporarily 

stayed and/or shored in position while work proceeds in the vicinity of the pole and 

that the utility or other companies concerned be given reasonable advance notice of 

any such excavation by the Contractor. 

C. NOTICES 

6. All governmental utility departments and other owners of public utilities, which may 

be affected by the Work, will be informed in writing by the Contractor two (2) weeks 

after the execution of the Contract or Contracts covering the Work.  Such notice will 

be sent out in general, and directed to the attention of the governmental utility 

departments and other owners of public utilities for such installations and structures 

as may be affected by the Work. 

7. The Contractor shall also comply with Florida Statute 553.851 regarding notification 

of existing gas and oil pipeline company owners.  Evidence of such notice shall be 

furnished to the County within two (2) weeks after the execution of the Contract. 

8. It shall be the Contractor's responsibility to contact utility companies at least 72-hours 

in advance of breaking ground in any area or on any unit of the Work so maintenance 

personnel can locate and protect facilities, if required by the utility company. 

9. The Contractor shall give a minimum five (5) working day notice prior to any site 

preparation and clearing. 

D. EXPLORATORY EXCAVATIONS 

1. Exploratory excavations shall be conducted by the Contractor for the purpose 

of locating underground pipelines or structures in advance of the construction.  
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Test pits shall be excavated in areas of potential conflicts between existing 

and proposed facilities and at piping connections to existing facilities a 

minimum of 48-hours or 1,000-feet in advance of work.  If there is a potential 

conflict, the Contractor is to notify the County/Professional immediately.  

Information on the obstruction to be furnished by the Contractor shall include: 

Location, Elevation, Utility Type, Material and Size.  Test pits shall be 

backfilled immediately after their purpose has been satisfied and the surface 

restored and maintained in a manner satisfactory to the County. 

E. RELOCATIONS 

1. Relocations shown on the Drawings: Public utility installations or structures, 

including but not limited to light poles, signs, fences, piping, conduits, 

ductwork, fan, pipe supports, and drains that interfere with the positioning of 

the Work which are shown on the Drawings to be removed, relocated, 

replaced or rebuilt by the Contractor shall be considered as part of the general 

cost of doing the Work and shall be included in the prices bid for the various 

contract items. No separate payment shall be made therefore. 

2. Relocations not shown on the Drawings 

a. Where public utility installations or structures are encountered during 

the course of the Work, and are not indicated on the Drawings or in the 

Specifications, and when, in the opinion of the County, removal, 

relocation, replacement or rebuilding is necessary to complete the 

Work under this contract, such work shall be accomplished by the 

utility having jurisdiction, or such work may be ordered, in writing by 

the County, for the Contractor to accomplish. 

b. If such work is accomplished by the utility having jurisdiction, it will 

be carried out expeditiously and the Contractor shall give full 

cooperation to permit the utility to complete the removal, relocation, 

replacement or rebuilding as required.  If such work is accomplished 

by the Contractor, it will be paid for as a Change Order. 

3. All existing castings, including valve boxes, junction boxes, manholes, hand 

holes, pull boxes, inlets and similar structures in the areas of construction that 

are to remain in service and in areas of trench restoration and pavement 

replacement, shall be adjusted by the Contractor to bring them flush with the 

surface of the finished work. 

4. All existing utility systems which conflict with the construction of the Work 

herein, which can be temporarily removed and replaced, shall be 

accomplished at the expense of the Contractor.  Work shall be done by the 

utility unless the utility approves in writing that the Work may be done by the 

Contractor. 

1.16 RELATED CONSTRUCTION REQUIREMENTS 

A. BARRIER AND LIGHTS  
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1. The Contractor shall exercise extreme care in the conduct of the Work to 

protect health and safety of the workmen and the public.  The Contractor shall 

provide all protective measures and devices necessary, in conformance with 

applicable local, state and federal regulations regarding their need and use.  

Protective measures shall include but are not limited to barricades, warning 

lights/flashers and safety ropes. 

2. All equipment and vehicles operating within 10-feet of the roadway shall have 

flashing strobe lights attached. 

B. DUST AND EROSION CONTROL 

1. The Contractor shall prevent dust nuisance from his operations or from traffic 

by the use of water and deliquescent salts. 

2. Erosion and Sedimentation Control 

a. Temporary erosion controls include, but are not limited to, grassing, 

mulching, netting, watering and reseeding on-site surfaces and soil and 

borrow area surfaces and providing interceptor ditches at ends of 

berms and at those locations which will ensure that erosion during 

construction will be either eliminated or maintained within acceptable 

limits as established by the County, FDEP and any other agency 

having jurisdiction. 

b. Temporary sedimentation controls include, but are not limited to; silt 

dams, traps, barriers, and appurtenances at the foot of sloped surfaces 

which will ensure that sedimentation pollution will be either 

eliminated or maintained within acceptable limits as established by the 

County, FDEP and any other agency having jurisdiction. 

c. The construction of temporary erosion and sedimentation control 

facilities shall be in accordance with the technical provision of section 

104-6.4 of the 1991 Edition, FDOT Standard Specifications for Road 

and Bridge Construction. 

d. Contractor is responsible for providing effective temporary erosion 

and sediment control measures during construction or until final 

controls become effective. 

C. LINES AND GRADES 

1. All Work under this Contract shall be constructed in accordance with the lines 

and grades shown on the Drawings, or as given by the County/Professional. 

The full responsibility for keeping alignment and grade shall rest upon the 

Contractor. 

2. The Contractor shall, at his own expense, establish all working or construction 

lines and grades as required from the project control points set by the County, 

and shall be solely responsible for the accuracy thereof. 

D. CUTTING AND PATCHING 
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1. The Contractor shall do all cutting, fitting or patching of his portion of the 

Work that may be required to make the several parts thereof join and 

coordinate in a manner satisfactory to the County and in accordance with the 

Drawings and Specifications. 

2. Preparation: 

a. Inspect the existing conditions of the Project, including elements 

subject to damage and/or movement during cutting and patching. 

b. Provide adequate temporary support to assure the structural integrity 

of all facilities during completion of the Work. 

3. Performance: 

a. Execute cutting and demolition by methods, which will prevent 

damage to other existing facilities and will provide proper surfaces to 

receive installation of equipment and repair. 

b. Excavation and backfilling shall be performed in a manner, which will 

prevent settlement and/or damage to existing facilities. 

c. All pipes, sleeves, ducts, conduits and other penetration through 

surfaces shall be made airtight. 

d. Refinish entire surfaces as necessary to provide an even finish to 

match adjacent finishes. 

E. TEMPORARY CONSTRUCTION 

1. Temporary fences: If, during the course of the Work, it is necessary to remove 

or disturb any fencing, the Contractor shall at his own expense, provide a 

suitable temporary fence which shall be maintained until the permanent fence 

is replaced.  The County/Professional will be solely responsible for the 

determination of the necessity for providing a temporary fence and the type of 

temporary fence to be used. 

2. Responsibility for Temporary Structures: In accepting the Contract, the 

Contractor assumes full responsibility for the sufficiency and safety of all 

temporary structures or work and for any damage which may result from their 

failure or their improper construction, maintenance or operation and will 

indemnify and save harmless the County from all claims, suits or actions and 

damages or costs of every description arising by reason of failure to comply 

with the above provisions. 

F. DAILY REPORTS 

1. The Contractor shall submit to the County’s Representative daily reports of 

construction activities including non-work days.  The reports shall be 

complete in detail and shall include the following information: 

a. Days from Notice to Proceed; Days remaining to substantial and final 

completion. 

b. Weather information 
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c. Work activities with reference to the Critical Path Method (CPM) 

schedule activity numbers (including manpower, equipment and daily 

production quantities for each individual activity). 

d. Major deliveries 

e. Visitors to site 

f. Test records 

g. New problems, and 

h. Other pertinent information 

2. A similar report shall be submitted for/by each Subcontractor. 

3. The report(s) shall be submitted to the County Representative’s Field Office 

within 2 days of the respective report date.  Each report shall be signed by the 

Contractor’s Superintendent or Project Manager.  Pay request will not be 

processed unless daily reports are current. 

4. If a report is incomplete, in error, or contains misinformation, a copy of the 

report shall be returned by the County Representative to the Contractor’s 

Superintendent or Project Manager with corrections noted.  When chronic 

errors or omissions occur, the Contractor shall correct the procedures by 

which the reports are produced. 

G. CLEANING 

1. During Construction  

a. During construction of the Work, the Contractor shall, at all times, 

keep the site of the Work and adjacent premises as free from material, 

debris and rubbish as is practicable and shall remove the same from 

any portion of the site if, in the opinion of the County, such material, 

debris, or rubbish constitutes a nuisance or is objectionable. 

b. Provide on-site containers for the collection of waste materials, debris 

and rubbish and remove such from the site periodically by disposal at a 

legal disposal area away from the site. 

c. Clean interior spaces prior to the start of finish painting and continue 

cleaning on an as-needed basis until painting is finished.  Use only 

those cleaning materials which will not create hazards to health or 

property and which will not damage surfaces.  Use only those cleaning 

materials and methods recommended by the manufacturer of the 

surface material to be cleaned.  Schedule operations so that dust and 

other contaminants resulting from cleaning process will not fall on wet 

or newly coated surfaces. 

d. The Contractor shall remove from the site all surplus materials and 

temporary structures when no longer necessary to the Work at the 

direction of the County. 

2. Final Cleaning 

a. At the conclusion of the Work, all equipment, tools, temporary 

structures and materials belonging to the Contractor shall be promptly 
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taken away, and he shall remove and promptly dispose of all water, 

dirt, rubbish or any other foreign substances.  Employ skilled workmen 

for final cleaning.  Thoroughly clean all installed equipment and 

materials to a bright, clean, polished and new appearing condition.  

Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, 

labels, and other foreign materials from sight-exposed interior and 

exterior surfaces.  Broom clean exterior paved surfaces; rake clean 

other surfaces of the grounds. 

b. The Work shall be left in a condition as shown on the Drawings and 

the remainder of the site shall be restored to a condition equal or better 

than what existed before the Work. 

c. Prior to final completion, or County occupancy, Contractor shall 

conduct an inspection of interior and exterior surfaces, and all work 

areas to verify that the entire Work is clean.  The County will 

determine if the final cleaning is acceptable. 

1.17 CONSTRUCTION NOT PERMITTED 

A. USE OF EXPLOSIVES 

1. No blasting shall be done except upon approval by the County and the 

governmental agency or political subdivision having jurisdiction.  When the 

use of explosives is approved by the County as necessary for the execution of 

the Work, the Contractor shall use the utmost care so as not to endanger life or 

property, and assume responsibility for any such damage resulting from his 

blasting operations, and whenever directed, the number and size of the 

charges shall be reduced.  All explosives shall be stored in a secure manner 

and all such storage places shall be marked clearly, "DANGEROUS 

EXPLOSIVES" and shall be in care of competent watchmen.  All permits 

required for the use of explosives shall be obtained by the Contractor at his 

expense.  All requirements of the governmental agency issuing permit shall be 

observed. 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 

 

 

END OF SECTION 
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SECTION 01010 

SUMMARY OF WORK 

PART 1 -  GENERAL 

1.01 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Project will convert the existing Generator Room at the Eastern Water 

Reclamation Facility to an equipment storage room by removing all items as shown 

on the drawings and described in the specifications from the room, including piping, 

exhaust fans boxes, and louvers.  Improvements include a level floor, industrial 

shelving, push-button; electrically driven, water-tight roll up access doors, exhaust  

fan, access driveway to roll up doors, patch and seal wall penetrations, interior paint, 

relocation and/or replacement of electrical panels, electrical outlets, power for access 

card readers by others at roll up doors and other doors, exterior flood lights at roll up 

doors, power to roller doors motors, and lighting. 

B. The existing building has two rooms, one previously housed the emergency power 

generators and the other houses electrical equipment.  The modifications will only 

affect the generator room.  The generators were previously removed by others; 

however, all mechanical piping, pipe supports, exhaust fans, louvers, and generator 

pads were left intact.  This project will remove the remaining items as shown on the 

drawings and described in the specifications to allow the construction of the storage 

facility.  The retrofit will include evaluation, demolition, design and integration into 

the existing structures equipment. 

1. All associated demolition of existing generator piping, exhaust fan boxes, 

louvers, and associated demolition work required for the equipment storage 

room.  

2. All associated demolition, sealing, supports, wiring, and electrical accessories 

required for the installation of an exhaust fan. 

3. All associated demolition and structural modifications to the existing 

generator room, including level concrete slab. 

4. All associated work required for the shelving units. 

5. All associated site work and grading required for driveway. 

6. All associated electrical, including lighting. 
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1.02 CONTRACTOR’S USE OF PREMISES 

A. The Contractor shall assume full responsibility for the protection and safekeeping of 

products and materials at the job site.  If additional storage or work areas are required, 

they shall be obtained by the Contractor at no additional cost to the Owner. 

1.03 PROJECT SEQUENCE 

A. The Contractor shall establish his work sequence based on the use of crews to facilitate 

completion of construction and testing within the specified Contract Time. 

B. The Contractor shall establish his work sequence for the demolition of 6 inch pipe that 

penetrates the ceiling. Cap the pipe on roof and cut and cap pipe below ceiling and 

remove exhaust fan boxes. The Contractor shall be responsible to prevent any damage to 

the roof and make it water tight. 

 

PART 2 - PRODUCTS (NOT USED) 

 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01025 

MEASUREMENT AND PAYMENT 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. The Contractor shall receive and accept the compensation provided in the Proposal 

and the Contract as full payment for furnishing all materials, labor, tools and 

equipment, for performing all operations necessary to complete the work under the 

Contract, and also in full payment for all loss or damages arising from the nature of 

the work, or from any discrepancy between the actual quantities of work and 

quantities herein estimated by the Engineer, or form the action of the elements of 

from any unforeseen difficulties which may be encountered during the prosecution of 

the work until the final acceptance by the Owner. 

B. The prices stated in the proposal include all costs and expenses for taxes, labor, 

equipment, materials, commissions, transportation charges and expenses, patent fees 

and royalties, labor for handling materials during inspection, together with any and all 

other costs and expenses for performing and completing the work as shown on the 

Drawings and specified herein.   

C. The Contractor’s attention is again called to the fact that the quotations for the various 

items of work are intended to establish a total price for completing the work in its 

entirety.  Should the Contractor feel that the cost for any item of work has not been 

established by the Bid Form or Payment Items, he shall include the cost for that work 

in some other applicable bid item, so that his proposal for the project does reflect his 

total price for completing the work in its entirety. 

1.02 MEASUREMENT 

A. The quantities for payment under this Contract shall be determined by actual 

measurement of the completed items, in place, ready for service and accepted by the 

Owner, in accordance with the applicable method of measurement therefore 

contained herein. 

1.03 PAYMENT 

A. Payment will be made at the lump sum price for each of the items shown in the Bid 

Form, stored and/or installed and accepted, which price and payment shall constitute 

full compensation for furnishing all materials and performing all Work in connection 

therewith and incidental thereto. 

B. The prices shown on the Bid Form establish a total price cost for completing the 

Work in its entirety.  The Contractor shall furnish all materials, equipment, 

transportation, tools, labor, services and supplies, plus any miscellaneous items and 

services that may not be specifically identified in the Contract Drawings and 

Specifications but that can be inferred from the Contract Drawings and Specifications 

and are necessary to produce a completed project that is completely functional in a 

manner for which it was intended.  If any items for a complete project are omitted or 
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not shown, the Contractor shall furnish and install them without additional cost to the 

Owner.   

C. The Contractor shall prepare and submit an application for payment no more often 

than each month. 

D. Retainage shall apply to all Contractor payments prior to final acceptance as provided 

for in the Contract General Requirements as indicated in the City’s Invitation to Bid. 

1.04 PAYMENT ITEMS 

A. Payment will be made for the lump sum items listed on the Bid Form.  Related work 

not specifically listed or identified, but evidently necessary for satisfactory 

completion of an item, shall be considered to be included. 

B. No separate payment will be made for the following Work and its cost shall be 

included in appropriate Payment Items: 

1. Maintenance and replacement of plantings and sodding. 

2. Record drawings. 

3. Construction photographs and videotape recordings. 

4. Field office(s) and storage facilities. 

5. Clean up. 

6. Testing. 

7. Appurtenant work. 

8. Contractor fees associated with the performance of the Work. 

9. Night work. 

C. The following will clarify the work included for bid items in the Itemized Bid Form: 

1. Mobilization and Demobilization (Bid Item No. 1): 

a. Measurement of various items for Mobilization and Demobilization 

will not be made for payment and all items shall be included in the 

lump sum price. 

b. Payment for Mobilization and Demobilization will be made at the 

Contract lump sum price for the item. Such price and payment shall be 

full compensation for the preparatory work and operations in 

mobilizing for beginning work on the Project and demobilizing for 

ending work on the Project.  Examples of work under this item 

include: 

i. Provision of bonds and insurance. 

ii. Securing required permits.   

iii. The provision of safety equipment, first aid supplies, sanitary 

and other facilities, as required. 

iv. Preparation of an initial construction schedule. 
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v. Provision of preconstruction photographs and video 

documentation. 

vi. Demobilization and cleanup 

c. The Contractor shall submit invoices substantiating the cost of 

mobilization.  Ten percent of the cost for mobilization and 

demobilization will be withheld until acceptance and final payment.  

The Contractor is responsible for securing a site for storage of 

materials and equipment and all other construction needs and 

providing security for this site and its contents. 

2. Project Record Drawings (Bid Item No. 2):  

a. Measurement:  Measurement for this lump sum item will  be based on 

the percentage  of  the  total  value  of  the  work  performed  

to  date, proportioned  to  the  original  contract  amount. This 

item shall include all areas of work encompassed by this project.  

This lump sum price shall not be less than 1% of the summation 

of total bid prices for items 1 through 3. 

b. Payment:  Payment of the lump sum price shall be full compensation 

for furnishing all labor,  materials,  equipment  and  services  

necessary  to provide the specified record documents as stated in 

Section 01720 of these specifications.  The record documents must be 

accepted by Orange County prior to payment of Item 2.  This may 

entail several iterations of review and comments. 

3. All Other Work under This Contract (Bid Item No. 3) 

a. Measurement: Measurement for this lump sum item shall be for 

furnishing all labor, materials and equipment necessary to demolish 

existing generator piping, exhaust fan boxes, louvers, and generator 

pads; install supply fan, industrial shelving, electrical, I&C, lighting  

and roll up access doors; site work and driveway. 

b. Payment: Payment of the appropriate percentage of the lump sum price 

shall be full compensation for furnishing all labor, materials and 

equipment necessary to successfully demolish existing generator 

piping, exhaust fan boxes, louvers, and generator pads; install supply 

fan industrial shelving, electrical, I&C, lighting, roll up access doors, 

site work including driveways, and disposal of debris as necessary to 

accomplish the work as shown on the drawings and specified Contract 

Documents. 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 

END OF SECTION  
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SECTION 01027 

APPLICATIONS FOR PAYMENTS 

PART 1 -  GENERAL 

1.01 PAY REQUEST SUBMISSION 

A. Submit applications for payment to the Engineer in accordance with the schedule 

established by General Conditions of the Contract between the Owner and Contractor.  

1.02 FORMAT AND DATA REQUIRED 

A. Submit applications typed on forms provided by the Owner, with itemized data typed 

on 8-1/2 inch x 11 inch or 8-1/2 inch x 14 inch white paper continuation sheets. 

B. Provide itemized data on continuation sheet of format, schedules, line items and 

values:  Those of the schedule of values accepted by the Engineer. 

1.03 PREPARATION OF APPLICATION FOR EACH PROGRESS PAYMENT 

A. Application Form: 

1. Fill in required information, including that for Change Orders executed prior 

to date of submittal of application. 

2. Fill in summary of dollar values to agree with respective totals indicated on 

continuation sheets. 

3. Execute certification with signature of a responsible officer of Contract firm. 

B. Continuation Sheets: 

1. Fill in total list of all scheduled component items of work, with item number 

and scheduled dollar value for each item. 

2. Fill in dollar value in each column for each scheduled line item when work 

has been performed or products stored.  Round off values to nearest dollar, or 

as specified for Schedule of Values. 

3. List each Change Order executed prior to date of submission, at the end of the 

continuation sheets.  List by Change Order Number, and description, as for an 

original component item of work. 

4. To receive approval for payment on component material stored on site, submit 

copies of the original paid invoices with the application for payment.  Any 

materials stored on site that are included in the pay request must be installed 

prior to the next pay request submitted. 



 

Orange County Utilities 

Generator Conversion Project 

Issued for Bid 01027 - 2  

November 2014 

5. As provided for in the "Pay Estimate" form, the Contractor shall certify, for 

each current pay request, that all previous progress payment received from the 

Owner, under this Contract, have been applied by the Contractor to discharge 

in full all obligations of the Contractor in connection with Work covered by 

prior Applications for Payment, and all materials and equipment incorporated 

into the Work are free and clear of all liens, claims, security interest and 

encumbrances.  Contractor shall attach to each Application for Payment like 

affidavits by all Subcontractors. 

1.04 SUBSTANTIATING DATA FOR PROGRESS PAYMENTS 

A. When the Owner or the Engineer requires substantiating data, Contractor shall submit 

suitable information, with a cover letter identifying: 

1. Project. 

2. Application number and date. 

3. Detailed list of enclosures. 

4. For stored products: 

a. Item number and identification as shown on application. 

b. Description of specific material. 

B. Submit one copy of data and cover letter for each copy of application. 

C. As a prerequisite for payment, Contractor is to submit a "Surety Acknowledgement of 

Payment Request" letter showing amount of progress payment which the Contractor is 

requesting. 

D. The Contractor is to maintain an updated set of drawings to be used as record 

drawings in accordance with Section 01720.  As a prerequisite for monthly progress 

payments, the Contractor is to exhibit the updated record drawings for review by the 

Owner and the Engineer. 

1.05 PREPARATION OF APPLICATION FOR FINAL PAYMENT 

A. Fill in Application form as specified for progress payments. 

1.06 SUBMITTAL PROCEDURE 

A. Submit Applications for Payment to the Engineer at the time stipulated in the 

Agreement. 

B. Number of copies for each Application for Payment: 

1. Owner:  Five (5) copies 



 

Orange County Utilities 

Generator Conversion Project 

Issued for Bid 01027 - 3  

November 2014 

2. Engineer:  One (1) copy 

3. Contractor:  As required for his needs 

C. When the Engineer finds Application properly completed and correct, he will transmit 

certificate for payment to Owner, with copy for Contractor. 

 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 
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SECTION 01040 

PROJECT COORDINATION 

PART 1 -  GENERAL 

1.01 PIPE LOCATIONS 

A. Pipelines shall be located substantially as indicated on the Drawings, but the Engineer 

reserves the right to make such modifications in locations as may be found desirable 

to avoid interference with existing structures or for other reasons.  Where fittings are 

noted on the Drawings, such notation is for the Contractor's convenience and does not 

relieve him from laying and jointing different or additional items where required. 

1.02 OPEN EXCAVATIONS 

A. All open excavations shall be adequately safeguarded by providing temporary 

barricades, caution signs, lights, and other means to prevent accidents to persons, and 

damage to property.  The Contractor shall, at his own expense, provide suitable and 

safe bridges and other crossings for accommodating travel by workmen. 

1.03 TEST PITS 

A. Test pits for the purpose of locating underground pipelines or structures in advance of 

the construction shall be excavated and backfilled by the Contractor.  Test pits shall 

be backfilled immediately after their purpose has been satisfied and maintained in a 

manner satisfactory to the Engineer.  The costs for such test pits shall be borne by the 

Contractor. 

1.04 CARE AND PROTECTION OF PROPERTY 

A. The Contractor shall be responsible for the preservation of all public and private 

property, and shall use every precaution necessary to prevent damage thereto.  If any 

direct or indirect damage is done to public or private property by or on account of any 

act, omission, neglect, or misconduct in the execution of the Work on the part of the 

Contractor, such property shall be restored by the Contractor, at his expense, to a 

condition similar or equal to that existing before the damage was done, or he shall 

make good the damage in other manner acceptable to the Engineer. 

1.05 COOPERATION WITHIN THIS CONTRACT 
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A. The Contractor shall, prior to interrupting a utility service (water, sewer, etc.) for the 

purpose of making cut-ins to the existing lines or for any other purposes, contact the 

Owner and make arrangements for the interruption which will be satisfactory to the 

Owner. 

 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 

 

 

END OF SECTION 
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SECTION 01065 

PERMITS AND FEES 

 

PART 1 -  GENERAL 

1.01 REQUIREMENTS 

A. General 

1. Upon Notice of Award, obtain and pay for all appropriate and applicable 

permits and licenses as provided for in the General Conditions, except as 

otherwise provided herein. 

2. Schedule all inspections and obtain all written approvals of the agencies 

required by the permits and licenses. 

3. Strictly adhere to the specific requirements of the governmental unit(s) or 

agency(cies) having jurisdiction over the Work.  Whenever there is a 

difference in the requirements of a jurisdictional body and the Contract 

Documents, the more stringent shall apply. 

4. Unless otherwise specified, the cost of work specified in the various sections 

of Division 1, will not be paid for separately but the cost therefore shall be 

considered incidental to and included in the bid prices of the various Contract 

items. 

B. Building Permit (Orange County) 

1. The County will pay the general building permit fee and any related impact 

fees or assessments to be paid to Orange County for the issuance of that 

permit only. 

2. The Contractor shall pay all fees associated with obtaining Orange County 

trade permits and any and all inspection fees for the Orange County Building 

Department providing inspections for this project.  The Contractor shall apply 

for and obtain the building permits from Orange County and schedule and 

obtain final approval from the building inspectors. 

3. Information on Orange County Building Department fees is included in the 

Instructions to Bidders in Division 0. 

4. The Contractor shall be responsible for scheduling all permit inspections and 

obtaining inspection approval from Orange County, as required by the 

building and sub-discipline construction permits. 
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PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 
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SECTION 01070 

ABBREVIATIONS AND SYMBOLS 

PART 1 -  GENERAL 

1.01 STANDARDS AND ABBREVIATIONS 

A. Referenced Standards:  Any reference to published specifications or standards of any 

organization or association shall comply with the requirements of the specification or 

standard which is current on the date of Advertisement for Bids.  In case of a conflict 

between the referenced specifications or standards, the one having the more stringent 

requirements shall govern. 

B. In case of conflict between the referenced specifications or standards and the Contract 

Documents, the Contract Documents shall govern. 

C. Abbreviations: 

  AA  Aluminum Association 

  AAA  American Arbitration Association 

  AABC  Associated Air Balance Council 

  AAMA Architectural Aluminum Manufacturers Association 

  AASHO The American Association of State Highway Officials 

  ABA  American Bar Association 

  ABMA American Boiler Manufacturers Association 

  ABPA  Acoustical and Board Products Association 

  ACI  American Concrete Institute 

  ACPA  American Concrete Pipe Association 

  AEIC  Association of Edison Illuminating Companies 

  AFBMA Anti-Friction Bearing Manufacturers Association 

  AGA  American Gas Association 

  AGC  Associated General Contractors of America 

  AGMA American Gear Manufacturers Association 
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  AHA  American Hardboard Association 

  AI  The Asphalt Institute 

  AIA  American Institute of Architects 

  AIA  American Insurance Association 

  AIEE  American Institute of Electrical Engineers (Now IEEE) 

  AIMA  Acoustical and Insulating Materials Association 

  AISC  American Institute of Steel Construction 

  AISI  American Iron and Steel Institute 

  AITC  American Institute of Timber Construction 

  AMCA Air Moving and Condition Association 

  ANSI  American National Standard Institute 

  APA  American Plywood Association 

  API  American Petroleum Institute 

  APWA  American Public Works Association 

  AREA  American Railway Engineering Association 

  ARI  American Refrigeration Institute 

  ASA  American Standards Association (Now ANSI) 

  ASAHC American Society of Architectural Hardware Consultants 

  ASCE  American Society of Civil Engineers 

  ASHRAE American Society of Heating, Refrigerating and Air Conditioning  

    Engineers 

  ASME  American Society of Mechanical Engineers 

  ASSCBC American Standard Safety Code for Building Construction 

  ASSHTO American Association of State Highway Transportation Officials 

  ASTM  American Society for Testing and Materials 
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  AWG  American Wire Gauge 

  AWI  Architectural Woodwork Institute 

  AWPA  American Wood Preservers Association 

  AWPB  American Wood Preservers Bureau 

  AWPI  American Wood Preservers Institute 

  AWS  American Welding Society 

  AWWA American Water Works Association 

  BHMA Builders Hardware Manufacturers Association 

  BIA  Brick Institute of America (formerly SCPI) 

  CDA  Copper Development Association 

  CFS  Cubic Feet Per Second 

  CMAA Crane Manufacturers Association of America 

  CRSI  Concrete Reinforcing Steel Institute 

  CS  Commercial Standard 

  DHI  Door and Hardware Institute 

  DIPRA Ductile Iron Pipe Research Association 

  DOT Spec Standard Specification for Road and Bridge Construction Florida  

    Department of Transportation, 1982 

  E/A  Engineer and/or Architect 

  EDA  Economic Development Association 

  EEI  Edison Electric Institute 

  EPA  Environmental Protection Agency 

  FCI  Fluid Control Institute 

  FDEP  Florida Department of Environmental Protection 

  FDOT  Florida Department of Transportation 
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  Fed Spec Federal Specification 

  FPS  Feet Per Second 

  FS  Federal Standards 

  GPM  Gallons Per Minute 

  HMI  Hoist Manufacturers Institute 

  HP  Horsepower 

  HSBII  Hartford Steam Boiler Inspection and Insurance Co. 

  ID  Inside Diameter 

  IEEE  Institute of Electrical and Electronic Engineers 

  IFI  Industrial Fasteners Institute 

  IPCEA  Insulated Power Cable Engineers Association 

  IPS  Iron Pipe Size 

  MGD  Million Gallons Per Day 

  MHI  Materials Handling Institute 

  MMA  Monorail Manufacturers Association 

  NBFU  National Board of Fire Underwriters 

  NBHA  National Builders' Hardware Association 

  NBS  National Bureau of Standards 

  NCSA  National Crushed Stone Association 

  NCSPA National Corrugated Steel Pipe Association 

  NEC  National Electrical Code 

  NECA  National Electrical Contractors' Association 

  NEMA  National Electrical Manufacturers' Association 

  NFPA  National Fire Protection Association 
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  NLA  National Lime Association 

  NPC  National Plumbing Code 

  NPT  National Pipe Threads 

  NSC  National Safety Council 

  NSF  National Sanitation Foundation 

  OD  Outside Diameter 

  OSHA  U.S. Department of Labor, Occupational Safety and Health Act 

  PCA  Portland Cement Association 

  PCI  Prestressed Concrete Institute 

  PS  United States Products Standards 

  PSI  Pounds per Square Inch 

  PSIA  Pounds per Square Inch Absolute 

  PSIG  Pounds per Square Inch Gauge 

  RAS  Return Activated Sludge 

  RPM  Revolutions Per Minute 

  RPR  Resident Project Representative 

  SAE  Society of Automotive Engineers 

  SDI  Steel Decks Institute 

  SJI  Steel Joists Institute 

  SJRWMD St. Johns River Water Management District  

  SMACNA Sheet Metal and Air Conditioning Contractors' National   

    Association 

  SSI  Scaffolding and Shoring Institute  

  SSPC  The Society for Protective Coatings 

  STA  Station (100 feet) Intervals 
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  TDH  Total Dynamic Head 

  TH  Total Head 

  UBC  Uniform Building Code 

  UL  Underwriter's Laboratories, Inc. 

  USASI or ASI  United States of America Standards Institute 

 Additional abbreviations and symbols are shown on the Drawings. 

 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01091 

REFERENCE SPECIFICATIONS 

PART 1 -  GENERAL 

1.01 GENERAL 

A. Applicable Publications: Whenever in these Specifications references are made to 

published specifications, codes, standards, or other requirements, it shall be 

understood that wherever no date is specified, only the latest specifications, standards, 

or requirements of the respective issuing agencies which have been published as of 

the date that the Work is advertised for bids, shall apply; except to the extent that said 

standards or requirements may be in conflict with applicable laws, ordinances, or 

governing codes.  No requirements set forth herein or shown on the Drawings shall be 

waived because of any provision of or omission from said standards or requirements. 

B. Assignment of Specialists: In certain instances, specification test requires (or implies) 

that specific work is to be assigned to specialist or expert entities who must be 

engaged for the performance of the Work.  Such assignments shall be recognized as 

special requirements over which the Contractor has no choice or option.  These 

requirements shall not be interpreted so as to conflict with the enforcement of 

building codes and similar regulations governing the Work.  They are not intended to 

interfere with local union jurisdiction settlements and similar conventions.  Such 

assignments are intended to establish which party or entity involved in a specific unit 

of Work is recognized as "expert" for the indicated construction processes or 

operations.  Nevertheless, the final responsibility for fulfillment of the entire set of 

Contract requirements remains with the Contractor. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Without limiting the generality of other requirements of the Specifications, all Work 

specified herein shall conform to or exceed the requirements of such referenced 

documents which are not in conflict with the requirements of these Specifications or 

applicable codes. 

B. References herein to "Building Code" shall mean the Florida Building Code.  The 

latest edition of the code shall apply to the Work herein, including all addenda, 

modifications, amendments, or other lawful changes thereto. 

C. In case of conflict between codes, reference standards, Drawings, and the other 

Contract Documents, the most stringent requirements shall govern.  All conflicts shall 

be brought to the attention of the Engineer for clarification and directions prior to 

ordering or providing any materials or labor.  The Contractor shall bid the most 

stringent requirements. 

D. Applicable Standard Specifications: The Contractor shall construct the Work 

specified herein in accordance with the requirements of the Contract Documents and 

the referenced portions of those referenced codes, standards, and specifications listed. 
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SECTION 01200 

PROJECT MEETINGS 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. Scope of Work: 

1. The Contractor shall cooperate and coordinate with the Engineer to schedule 

and administer the preconstruction meeting, monthly progress meetings, and 

specifically called meetings throughout the progress of the Work.  The 

Contractor shall: 

a. Prepare agenda for meetings in electronic format. 

b. Make physical arrangements for meetings. 

c. Preside at meetings. 

d. Take and distribute meeting minutes electronically. 

2. Representatives of Contractor, subcontractors, and suppliers attending 

meetings shall be qualified and authorized to act on behalf of the entity each 

represents. 

3. The Owner shall attend meetings to ascertain that the Work is expedited 

consistent with Contract Documents and construction schedules.   

4. The Contractor shall record the preconstruction meeting and each progress 

meeting in its entirety, and shall provide the Engineer with a regular cassette 

copy of such recording, having good quality and clarity, and a typed transcript 

of the minutes of each meeting.  A copy of the minutes of each progress 

meeting shall be available five business days after the meeting. 

B. Related Requirements Described Elsewhere: 

1. Progress Schedules:  Section 01310. 

2. Project Record Documents:  Section 01720. 

1.02 PRECONSTRUCTION MEETING 

A. The R.P.R. will schedule a preconstruction meeting no later than twenty (20) days 

after date of Notice to Proceed.  The meeting shall be scheduled at the convenience of 

all parties. 

B. Location:  A local site, convenient for all parties, designated by the R.P.R. 
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C. Attendance: 

1. Owner's representative. 

2. Engineer and his professional consultants. 

3. Resident project representative. 

4. Contractor and his superintendent. 

5. Major subcontractors. 

6. Representatives of major suppliers and manufacturers as appropriate. 

7. Governmental and Utilities representatives as appropriate. 

8. Others as requested by the Contractor, Owner, and R.P.R. 

D. The R.P.R. or Engineer shall preside at the preconstruction meeting.  The Contractor 

shall provide for keeping minutes and distribution of minutes to the Owner, R.P.R., 

Engineer and others.  The purpose of the preconstruction meeting is to designate 

responsible personnel and establish a working relationship.  Matters requiring 

coordination will be discussed and procedures for handling such matters established.   

E. The suggested agenda for the preconstruction meeting would include the following: 

1. Distribution and discussion of: 

a. List of major subcontractors and suppliers. 

b. Projected schedules. 

c. Schedule of Values. 

2. Critical work sequencing:  Relationships and coordination with other contracts 

and/or work and continuing water treatment plant operation. 

3. Major equipment deliveries and priorities. 

4. Project coordination:  Designation and responsible personnel. 

5. Procedures and processing of: 

a. Field decisions. 

b. Proposal requests. 

c. Request for Information. 

d. Submittals. 

e. Change Orders. 

f. Applications for Payment. 

6. Submittal of Shop Drawings, project data and samples. 

7. Adequacy of distribution of Contract Documents. 

8. Procedures for maintaining Record Documents 
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9. Use of premises: 

a. Office, work, and storage areas. 

b. Owner's requirements. 

c. Access and traffic control. 

10. Construction facilities, controls, and construction aids. 

11. Temporary utilities. 

12. Safety and first aid procedures. 

13. Check of required Bond and Insurance certifications. 

14. Completion time for contract and liquidated damages. 

15. Request for extension of Contract Time. 

16. Procedures for periodic monthly (or whatever interval is deemed appropriate 

or necessary, however, a minimum of monthly meetings will be required) 

progress meetings, for all involved. 

17. Security procedures. 

18. Procedures for making partial payments. 

19. Guarantees on completed work. 

20. Equipment to be used. 

21. Project layout and staking of work. 

22. Project inspection. 

23. Labor requirements. 

24. Laboratory testing of material requirements. 

25. Provisions for material stored on site and monthly inventory of materials 

stored. 

26. Requirements of other organizations such as utilities, railroads, highway 

departments, building departments. 

27. Housekeeping procedures. 

28. Liquidated damages. 

29. Posting of signs and installation of Project Sign. 

30. Pay request submittal dates. 

31. Equal opportunity requirements. 

1.03 MONTHLY PROGRESS MEETINGS 

A. The Contractor shall schedule regular periodic meetings.  The progress meetings will 

be held a minimum of once every thirty (30) days and at other times as required by the 
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progress of the Work.  The first meeting shall be held within thirty (30) days after the 

preconstruction meeting or thirty (30) days or less after the date of Notice to Proceed. 

B. Hold called meetings as required by progress of the Work. 

C. Location of the meetings:  Owner/Engineer's Field Office  

D. Attendance: 

1. Resident Project Representative. 

2. Contractor and his Superintendent. 

3. Owner's representatives. 

4. Subcontractors (active on the site, as appropriate to the agenda). 

5. Engineer and his professional Subconsultants (selected meetings). 

6. Others as appropriate to the agenda (suppliers, manufacturers, other 

subcontractors, etc.). 

E. The Contractor shall preside at the meetings and provide for keeping minutes and 

distribution of the minutes to the Owner, R. P. R., Engineer, and others.  The purpose 

of the meetings will be to review the progress of the Work.   

F. The suggested agenda for the progress meetings will include but not be limited to the 

following: 

1. Review approval of minutes of previous meeting. 

2. Review of Work progress since previous meeting and Work scheduled 

(3-week look ahead schedule). 

3. Field observations, problems, conflicts. 

4. Problems which impede construction schedule. 

5. Review of off-site fabrication, delivery schedules. 

6. Corrective measures and procedures to regain projected schedule. 

7. Status of approved Construction Schedule and revisions to the Construction 

Schedule as appropriate. 

8. Progress schedule during succeeding work period. 

9. Coordination of schedules. 

10. Review status of submittals and submittal schedule, expedite as required. 

11. Maintenance of quality standards. 

12. Pending changes and substitutions. 

13. Shop drawing problems. 
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14. Review proposed changes for: 

a. Effect on Construction Schedule and on completion date. 

b. Effect on other contracts of the Project. 

15. Critical/long lead items. 

16. Other business. 

G. The Contractor is to attend progress meetings and is to study previous meeting 

minutes and current agenda items, and be prepared to discuss pertinent topics and 

provide specific information including but not limited to: 

1. Status of all submittals and what specifically is being done to expedite them. 

2. Status of all activities behind schedule and what specifically will be done to 

regain the schedule. 

3. Status of all material deliveries, latest contact with equipment manufacturer, 

and specific actions taken to expedite materials. 

4. Status of open deficiencies and what is being done to correct the same. 

H. The Contractor is to provide a current submittal log at each progress meeting in 

accordance with Section 01300:  Submittals. 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 
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SECTION 01300 

SUBMITTALS 

PART 1 -  GENERAL 

Work completed without approved Shop Drawings and/or samples shall be considered 

installed at the Contractor's risk. 

1.01 SHOP DRAWINGS AND DATA 

A. Shop Drawings defined in the General Conditions, shall complement design and 

construction Drawings, and shall contain sufficient detail to clearly define all aspects 

of the Construction.  These Drawings shall be complete and detailed. 

B. Contractor and Supplier’s catalog sheets, brochures, diagrams, illustrations and other 

standard descriptive data shall be clearly marked with specification title and numbers 

to identify pertinent materials, product or models.  Delete information which is not 

applicable to the Work by striking or cross-hatching. 

C. If Shop Drawings show variations from Contract requirements because of standard 

shop practice or for other reasons, the Contractor shall describe such variations in the 

letter of transmittal.  If acceptable, proper adjustment in the Contract shall be 

implemented where appropriate.  If the Contractor fails to describe such variations, 

the Contractor shall not be relieved of the responsibility for executing the Work in 

accordance with the Contract, even though such Drawings have been reviewed. 

D. Data on materials and equipment shall include, without limitation, materials and 

equipment lists, catalog data sheets, cuts, performance curves, diagrams, verification 

of conformance with applicable standards or codes, materials of construction and 

similar descriptive material.  Materials and equipment list shall, for each item, give 

the name and location of the Supplier or manufacturer, trade name, catalog reference, 

size, finish and all other pertinent data. 

E. For all equipment furnished, the Contractor shall provide a list including the 

equipment name and address and telephone number of the Supplier's representative 

and service company so that service and/or spare parts can be readily obtained. 

F. The Contractor will obtain an installation list from suppliers and equipment suppliers 

who propose to furnish equipment or products for submittal to Owner/Engineer along 

with the required Shop Drawings.  The installation list shall include at least 5 

installations where identical equipment has been installed and has been in operation 

for a period of at least 1-year. 

1.02 REVIEW OF SHOP DRAWINGS AND SAMPLES 

A. The Owner/Engineer's review of Shop Drawings, Data, and Samples as submitted by 

the Contractor will be to determine if the items(s) generally conform(s) to the 

information in the Contract Documents and is/are compatible with the design concept.  

The Owner/Engineer's review and exceptions, if any, will not constitute an approval 
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of dimensions, connections, quantities, and details of the material, equipment, device, 

or item shown. 

B. The review of drawings and schedules will be general, and shall not be construed: 

1. As permitting any departure from the Contract Documents 

2. As relieving the Contractor of responsibility for any errors, including details, 

dimensions, and materials 

3. As approving departures from details furnished by the Owner/Engineer, 

except as otherwise provided herein 

C. If the drawings or schedules as submitted describe variations and show a departure 

from the Contract Documents which the Owner/Engineer finds to be in the interest of 

the Owner and to be so minor as not to involve a change in Contract Price or Contract 

Time, the Owner/Engineer may return the reviewed drawings without noting an 

exception. 

D. "Approved As Noted": Contractor shall incorporate Owner/Engineer's comments into 

the submittal before release to manufacturer.  The Contractor shall send a letter to the 

Owner/Engineer acknowledging the comments and their incorporation into the Shop 

Drawing. 

E. "Amend and Resubmit": Contractor shall resubmit the Shop Drawing to the 

Owner/Engineer.  The resubmittal shall incorporate the Owner/Engineer's comments 

highlighted on the Shop Drawing. 

F. "Rejected": Contractor shall correct, revise and resubmit Shop Drawing for review by 

Owner/Engineer. 

G. Resubmittals will be handled in the same manner as first submittals.  For resubmittals 

the Contractor shall direct specific attention, in writing or on resubmitted Shop 

Drawings, to revisions other than the corrections requested by Owner/Engineer on 

previous submissions.  The Contractor shall make any corrections required by the 

Owner/Engineer. 

H. If the Contractor considers any correction indicated on the Drawings to constitute a 

change to the Drawings or Specifications, the Contractor shall give written notice 

thereof to the Owner/Engineer. 

I. When the Shop Drawings have been completed to the satisfaction of the 

Owner/Engineer, the Contractor shall carry out the Construction in accordance 

therewith and shall make no further changes therein except upon written instructions 

from the Owner/Engineer. 

J. No partial submittals will be reviewed.  Submittals not deemed complete will be 

stamped "Rejected" and returned to the Contractor for resubmittal.  Unless otherwise 

specifically permitted by the Owner/Engineer, make all submittals in groups 

containing all associated items for: 

1. Exhaust fan 

2. Industrial Shelving Units 
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3. As indicated in specific Specifications Sections 

4. All drawings, schematics, manufacturer's product data, certifications, and 

other Shop Drawing submittals required by a system specification shall be 

submitted at one time as a package to facilitate interfaces checking. 

K. Only the Owner/Engineer shall utilize the color "red" in marking Shop Drawing 

submittals. 

L. Failure to comply with any of the above may result in the rejection of Shop Drawings. 

1.03 PRODUCT DATA 

A. Submit not less than 6-copies, unless approved by the Owner/Engineer.  Mark each 

copy to identify applicable products, models, options and other data.  Supplement 

manufacturers' standard data to provide information unique to the Work. 

1.04 MANUFACTURERS’ INSTRUCTIONS 

A. When required in an individual Specification Section, submit manufacturer’s printed 

instructions for delivery, storage, assembly, installation, start-up, adjusting and 

finishing, in quantities specified for product data. 

1.05 SAMPLES 

A. Submit full range of manufacturers' standard colors, textures and patterns for the 

Owner's selection.  Submit samples for selection of finishes within 30-days after 

Award of Contract.  All color and finish selections must be submitted by the 

Contractor in a single submission, properly labeled and identified. 

B. Submit samples to illustrate functional characteristics of the product, with integral 

parts and attachment devices.  Coordinate submittal of different categories for 

interfacing work. 

C. Submit the number of samples specified in the respective Specification section, but 

no less than two (2).  After review one (1) will be retained by the Owner.  Reviewed 

samples that may be used in the Work are indicated in the Specification Section. 

D. Samples shall be delivered to the Owner as directed.  The Contractor shall prepay 

shipping charges on samples.  Materials or equipment for which samples are required 

shall not be used in the Work until approved by the Owner/Engineer. 

E. Samples shall be of sufficient size to clearly illustrate: 

1. Functional characteristics of the product, with integrally related parts and 

attachment devices 

2. Full range of color, texture and pattern 

3. Each sample shall have a label indicating: 

a. Name of Project 

b. Name of Contractor and Subcontractor 

c. Material or equipment represented 

d. Place of origin 
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e. Name of product and brand (if any) 

f. Location in Project 

g. Specification title and number 

h. Submittal number 

i. Note: Samples of finished materials shall have additional marking that 

will identify them under the finished schedules. 

F. The Contractor shall prepare a transmittal letter, in triplicate (3) for each shipment of 

samples containing the information required in paragraph herein.  The Contractor 

shall enclose a copy of this letter with the shipment and send a copy of this letter to 

the Owner/Engineer.  Approval of a sample shall be only for the characteristics or use 

named in such approval and shall not be construed to change or modify any Contract 

requirements. 

G. Approved samples not destroyed in testing shall be sent to the Owner or stored at the 

site of the Work.  Approved samples of the hardware in good condition may be 

incorporated in the Work if requested in writing by the Contractor and approved in 

writing by the Owner/Engineer.  Samples that failed testing or were not approved will 

be returned to the Contractor at the Contractor’s expense, if so requested at time of 

submission. 

1.06 FIELD SAMPLES 

A. Provide field samples of finishes as required by individual Specifications sections.  

Install the sample completely and finished.  Acceptable samples in place may be 

retained in completed Work. 

1.07 DRAWINGS, PRODUCT DATA AND CERTIFICATES 

A. Each letter of transmittal shall identify each and every item transmitted by title, 

drawing number, revision number and date. 

B. The Owner generally will not check dimensions, quantities or schedules, except in 

cases where the information is lacking in the Specifications. 

C. The following is applicable to submitted drawings, data and certificates: 

1. Show relation to adjacent structures or materials. 

2. Clearly identify field dimensions. 

3. Show required dimensions and clearances. 

4. Performance characteristic and capabilities shall accompany original Shop 

Drawing submittals. 

5. Wiring diagrams and controls shall accompany original Shop Drawing 

submittals. 

6. Installation instructions shall accompany original Shop Drawing submittals. 

7. Each submittal shall identify applicable Standards, such as ASTM number or 

Federal Specification number. 



Orange County Utilities 

Generator Conversion Project 
Issued for Bid                                                                 01300 - 5 

November 2014 
 

8. All information not pertinent shall be removed from the submittal, or shall be 

crossed out. 

D. When resubmission is required, the Owner/Engineer will return only two (2) marked 

up copies.  A third submission from the same manufacturer will not be accepted. 

1.08 SUBSTITUTIONS 

A. The substitution requirements of this Section are in addition to the requirements of 

the General Conditions and Supplementary Conditions. 

B. When a particular product is specified or called for, it is intended and shall be 

understood that the proposal tendered by the Bidder includes those products in his 

Bid.  Substitutions will only be considered in cases where original materials are 

unavailable or in an instance where substitute can be proven superior in its planned 

application 

C. The intent of these specifications is to provide the Owner with a quality facility 

without discouraging competitive bidding.  For products specified only by reference 

standards, performance and descriptive methods, without naming manufacturer's 

products, the Contractor may provide the products of any manufacturer complying 

with the Contract Documents, subject to the review of product data by the 

Owner/Engineer as specified herein. 

D. The Owner/Engineer's approval is required for substitutions. 

E. The Contract is based on the materials, equipment and methods described in the 

Contract Documents. 

F. The Owner/Engineer will consider proposals for substitution of materials equipment 

and methods only when such proposals are accompanied by full and complete 

technical data and all other information required by the Owner/Engineer to evaluate 

the proposed substitution. 

G. Do not substitute materials, equipment or methods unless such substitution has been 

specifically approved for this Work by the Owner/Engineer in writing.  The 

Contractor must provide a submittal per this Section specifically requesting approval 

of the substitution.  Failure to specifically identify the requested substitution may 

invalidate approval of a submittal. 

1.09 AVAILABILITY OF SPECIFIED ITEMS 

A. Verify prior to bidding that all specified items will be available in time for installation 

during Construction for orderly and timely progress of the Work. 

B. In the event that specified items will not be available, notify the Owner/Engineer 

prior to receipt of proposals. 

1.10 OPERATING MANUALS 

A. Submit all manuals in accordance with requirements of Divisions 2 through 16 of the 

Contract Specifications and Section 01700 "Contract Closeout." 
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1.11 WARRANTIES, GUARANTEES AND BONDS 

A. Provide as required by Technical Sections of the Specifications and Sections 01700 

"Project Closeout" and Section 01740 "Warranties and Bonds." 

1.12 CADD FILES 

A. The Engineer's CADD files will be available on a limited basis to qualified firms at 

the Owner’s prerogative.  The procedure for requesting such files is noted elsewhere 

in these documents and there is a cost associated with handling and reproduction.  

Recipients are cautioned that these files may not accurately show actual conditions as 

constructed.  Users are responsible to verify actual field conditions. 

B. The Engineer’s Drawings are to be used only for background information.  If the 

Engineer’s Drawings are just reproduced and resubmitted (e.g. for ductwork 

drawings) they will be rejected. 

C. Copies of data furnished by the Owner/Engineer to Contractor or Contractor to 

Owner/Engineer that may be relied upon are limited to the printed copies (also known 

as hard copies).  Files in electronic media format of text, data, graphics, or other types 

are furnished only for the convenience of the receiving party.  Any conclusion or 

information obtained or derived from such electronic files will be at the user’s sole 

risk.  If there is a discrepancy between the electronic files and the hard copies, the 

hard copies govern. 

D. Because data stored in electronic media format can deteriorate or be modified 

inadvertently or otherwise without authorization of the data’s creator, the party 

receiving electronic files agrees that it will perform acceptance tests or procedures 

within 60-days, after which the receiving party shall be deemed to have accepted the 

data thus transferred.  Any errors detected within the 60-day acceptance period will 

be corrected by the transferring party. 

E. When transferring documents in electronic media format, the transferring party makes 

no representations as to long-term compatibility, usability, or readability of 

documents resulting from the use of software application packages, operating 

systems, or computer hardware differing from those used by the data’s creator. 

1.13 PROJECT RECORD DOCUMENTS 

A. Project Record Documents shall be submitted in accordance with Section 01720 

"Project Record Documents" of these specifications. 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION 

3.01 SUBMITTAL PROCEDURES 

A. Article 9 of the General Conditions contains additional provisions regarding 

submittals. 

B. Preliminary Shop Drawing Data: Within 20-days after the Award of the Contract or 

before the Pre-Construction Meeting, the Contractor shall submit to the 
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Owner/Engineer a complete listing of manufacturers for all items for which Shop 

Drawings are to be submitted. 

C. Shop Drawing Submittal Schedule: Within 30-days after the Notice to Proceed, the 

Contractor shall submit to the Owner/Engineer a complete schedule of Shop 

Drawings submittals with the respective dates for submission, the beginning of 

manufacture, testing and installation of materials, supplies and equipment, noting 

those submittals critical to the progress schedule. 

D. Submittal Log: An accurate updated log of submittals will be maintained by the 

Contractor and subject to review by the Owner/Engineer at each scheduled progress 

meeting. 

E. If the Contractor considers any correction indicated on the Drawings to constitute a 

change to the Contract Drawings or specifications, the Contractor shall give written 

notice thereof to the Owner/Engineer.  This does not constitute a change order until 

accepted by the Owner. 

F. Shop Drawing and submittal data shall be reviewed by the Owner/Engineer for each 

original submittal and first resubmittal; thereafter review time for subsequent 

resubmittals shall be charged to the Contractor.  The Contractor shall reimburse the 

Owner for services rendered by the Owner/Engineer at the rate multiplied by the 

Owner’s Professional multiplier based on the fee schedule provided to the Owner for 

this Project.  If a Owner engineer is performing any portion of the review, this fee is 

based upon the hourly rate of the engineer times the Owner’s multiplier for overhead, 

benefits, and expenses.  The Contractor agrees that the Owner shall deduct such 

charges from the Contract Amount by a deductive Change Order. 

G. Contractor Shop Drawing and Sample submittals shall include 5 copies in addition to 

any other copies that the Contractor wants returned.  The Owner will retain 5 copies 

of approved submittals. 

H. Identify Project, Project Number, date, dates of previous submittals, Contractor, Sub-

Contractors, suppliers with their addresses, pertinent Drawings by sheet and detail 

number, and Specification Section number, as appropriate.  Identify all deviations 

from the Contract Documents.  Provide space for Contractor and Engineer review 

stamps. 

I. Contractor’s delivery of Shop Drawings for review shall follow a reasonable 

sequence, as is necessary to support the dates on the Progress Schedule and avoid an 

overload of Shop Drawings awaiting review at any one time.  Coordinate submittal of 

related items. 

J. Submit Shop Drawings per the schedule of Shop Drawing submittals, inserted in 1 

loose-leaf binder, with tabs and index to the Owner/Engineer.  All individual 

submittal sheets inserted in said binder must be clearly marked and referenced to 

proper paragraph and subparagraph of specifications.  Cross out any items on sheets 

which constitute information not pertaining to equipment specified.  Clearly mark all 

components that are provided as "optional" by manufacturer.  Shop Drawings shall be 

approved by the Contractor prior to submittal to the Owner/Engineer.  Shop Drawings 

will be reviewed by the Owner/Engineer.  After Owner/Engineer approval, reproduce 

and distribute in accordance with requirements herein. 
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K. All submissions of Shop Drawings, brochures and catalog cuts shall be accompanied 

by a transmittal letter listing the Drawings submitted by number and title. 

L. When engineering calculations and/or Engineer certification of performance criteria 

of materials, systems, and/or equipment are required, the Owner is entitled to rely 

upon the accuracy and completeness of such calculations and certifications submitted 

by the Contractor.  Calculations, when required, shall be submitted in a neat, clear 

and in an easy to follow format.  Such calculations and/or certifications shall be 

signed and sealed by a Professional Engineer registered in the State of Florida. 

M. Distribute copies of reviewed submittals to concerned parties.  Instruct recipients to 

promptly report any inability to comply with provisions. 

N. Prior to submission of Shop Drawings and samples, the Contractor shall stamp and 

sign the submittals.  Any submission which, upon examination by the Owner, shows 

evidence of not having been thoroughly checked, or is not in compliance with the 

provisions of this Section will be returned to the Contractor for completion before it 

will be considered for review. 

O. Notify the Owner of the need for making any changes in the arrangement of piping, 

connections, wiring, manner of installation, etc., which may be required by the 

material or equipment Contactor proposes to supply. 

P. On resubmittals, direct specific attention in writing or on the revised Drawings or 

sample to revisions other than the corrections required by Owner on previous 

submissions. 

Q. All drawings, schematics, manufacturer’s product data, certifications and other 

drawing submittals required for a system specification shall be submitted at one time 

as a package to facilitate interface checking. 

R. The Owner will distribute Shop Drawings as follows for the indicated action taken: 
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SHOP DRAWING SUBMITTAL DISTRIBUTION 

Representative 

Party 

No Exception Taken or 

Make Correction Noted 
Rejected or Revise & Resubmit 

Submittal 

Transmittal 

Shop 

Drawing 

Review 

Comment 

Sheet 

Submittal 

Transmittal 

Shop 

Drawing 

Review 

Comment 

Sheet 
Engineer 2 Copies File Copy 1 Copy Original File Copy 1 Copy 

Contractor  

(see Note 1) 
2 Copies 

1 Copy 

Each 

Submittal 

1 Copy 1 Copy 

All Copies 

Except 

Engineers 

1 Copy 

Owner 1 Copy 

1 Copy 

Each 

Submittal 

1 Copy 1 Copy None 1 Copy 

Inspector 2 Copies 

1 Copy 

Each 

Submittal 

1 Copy 1 Copy None 1 Copy 

Project Record 

Data  

(see Note 2) 

1 Copy 

1 Copy 

Each 

Submittal 

1 Copy 1 Copy None 1 Copy 

NOTES: 

1. Contractor shall distribute additional copies to Subcontractors as required. 

2. Stored by Contractor to be furnished to Owner upon closeout. 

S. All Shop Drawings shall be accompanied with a transmittal letter providing the 

following information: 

1. Project Title and Contract Number 

2. Date 

3. Contractor’s name and address 

4. The number of each Shop Drawing, project data, and sample required 

5. Notification of Deviations from Contract Documents 

6. Submittal Log Number conforming to specification section numbers 

a. Submit each specification section separately. 

b. Identify each Shop Drawing item required under respective 

specification section. 

c. Identify resubmittal using specification section followed by A (first 

resubmittal), B (second resubmittal)…etc. 

3.02 CONTRACTOR’S REVIEW 

A. Contractor’s Responsibility for Coordination: Where the dimension, size, shape, 

location, capacity or other characteristic affects another item, and where the 

Contractor selects, fabricates or installs related or adjacent products to be used, the 

Contractor shall be responsible for coordination of related items.  The Contractor 

shall insure that a proper exchange of information takes place prior to or during 

preparation of each submittal and that submittals reflect such coordination.  The 
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notation "verify" or "coordinate" on the Drawings indicates the necessity for 

Contractor coordination in the particular instances used. 

B. Contractor’s Checking: When checking submittals from Subcontractors and suppliers, 

the Contractor shall mark all sets, indicating his corrections and comments in blue or 

green.  Copies marked in red may be returned for revision. 

C. The Contractor is responsible to deliver and pick-up all submittals in a timely manner 

at the Owner/Engineer's designated office.  The Contractor is responsible for all 

related costs and expenses for the transmittal of such submittals. 

3.03 OWNER’S / ENGINEER’S REVIEW 

A. Corrections or comments made on Shop Drawings during review do not relieve the 

Contractor from compliance with the requirements of Drawings and Specifications.  

This check is only for review of general conformance with the design concept of this 

Project and general compliance with information given in Contract Documents.  Any 

substitutions or changes shall be properly noted. 

B. No action will be taken on "rough-in" Shop Drawings for plumbing and electrical 

connections when the items of equipment are not included in the same submittal. 

C. Review Time: 

1. On a normal basis, each submittal will be returned to the Contractor within 15 

working days of the date it is received.  Some submittals may require 

additional time. 

2. If, for any reason, the above schedule cannot be met, the Contractor will be so 

informed within a reasonable period and the Schedule of Submittals revised.  

If the specific submittal affects the critical path, the Contractor shall 

immediately notify the Owner/Engineer in writing.  In the event of separate 

submittals of individual components of a system, these submittals may be held 

until all components of the system are submitted, and the Contractor will be so 

notified. 

 

END OF SECTION 
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SECTION 01310 

PROGRESS SCHEDULES 

PART 1 -  GENERAL 

1.01 REQUIREMENT 

A. The Contractor will submit precedence method cost loaded Critical Path Method 

(CPM) Progress Schedules to the County depicting the approach to prosecution and 

completion of the Work.  This requirement includes, but is not limited to the 

Contractor’s approach to Activity cost loading, recovering schedule and managing the 

effect of changes, substitutions and Delays on Work sequencing. 

B. The Progress Schedule shall show how the Contractor’s priorities and sequencing for 

the Work (or Work remaining) conform to the Contract requirements and the 

sequences of Work indicated in or required by the Contract Documents; reflect how 

the Contractor anticipates foreseeable events, site conditions and all other general, 

local and prevailing conditions that may affect cost, progress, schedule, furnishing 

and performance of the Work; and show how the Contractor’s Means and Methods 

translate into Activities and logic. 

C. The Progress Schedule will consist of the Initial Submittal, Payment Submittals and 

Revision Submittals.  Upon acceptance by the County, the Initial submittal will 

become the As-Planned Schedule for the Work.  Revision submittals upon acceptance 

will become the As-Planned Schedule for the Work remaining to be completed as of 

the submittal date for that Revision. 

D. References to the Critical Path Method (CPM) are to CPM construction industry 

standards that are consistent with the requirements of this Section. 

1.02 GLOSSARY OF TERMS 

A. The following terms, whether or not already defined elsewhere in the Contract 

Documents, have the following intent and meanings within this Section: 

1. Activity Value (Value): That portion of the Contract Price representing an 

appropriate level of payment for the part of the Work designated by the 

Activity. 

2. As-Planned Schedule: The first, complete Initial Progress Schedule submitted 

by the Contractor with the intent to depict the entire Work as awarded and 

accepted by the County or returned as no resubmittal required. 

3. Contract Float: Days between the Contractors anticipated date for completion 

of the Work, or of a specified portion of the Work, if any, and the 

corresponding Contract Time. 

4. CPM Schedule: The Progress Schedule based on the Critical Path Method 

(CPM) of scheduling.  The term Critical Path means any continuous sequence 
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of Activities in the Progress Schedule controlling, because of their sum 

duration, the Early Date of a pertinent, specified Contract Time. 

5. Early/Late Dates: Early/late times of performance, based on CPM 

calculations, for an Activity in the Progress Schedule.  Early Dates will be 

based on proceeding with all or part of the Work on the date when the 

corresponding Contract Time commences to run.  Late Dates will be based on 

completing all or part of the Work on the corresponding Contract Time, even 

if the Contractor plans early completion. 

6. Milestones: Key, pre-determined points of progress in the completion of a 

facility, denoting interim targets in support of the Contract Times.  Milestones 

may pinpoint targets for key excavation and substructure events, significant 

deliveries, critical path transition from superstructure to piping and electrical 

rough in and building enclosure.  Also, hook-up of mechanical and electrical 

equipment, availability of power for testing, equipment shakedown, training 

of County personnel, start-up, Substantial Completion and other events of like 

import. 

7. Official Schedule: The Initial or most recent Revision Submittal accepted by 

the County or returned as no resubmittal required and the basis for Payment 

Submittals until another Revision Submittal is submitted and accepted.  The 

accepted Initial Submittal is also the As-Planned Schedule. 

8. Payment Submittal: A monthly Progress Schedule update reflecting progress 

and minor adjustments on the Activities, sequencing and restraints for Work 

remaining. 

9. Total Float: Days by which an activity may slip from its Early Dates without 

necessarily extending a pertinent Contract Time.  Total Float at least equals 

Contract Float.  Total Float may also be calculated and reported in working 

Days.  When an activity is delayed beyond Early Dates by its Total Float it 

becomes a Critical Path activity and if delayed further will impact a Contract 

Time. 

1.03 QUALITY ASSURANCE 

A. The Contractor may self-perform the Work covered by this Section or employ a 

Subcontractor, subject to the County's consent.  Employment of a scheduling 

Subcontractor shall not in any way alter or reduce the Contractor's obligations under 

the Contract Documents. 

B. The Contractor will obtain a written interpretation from the County, if the Contractor 

believes that the selection of activities, logic ties and/or restraints requires a written 

interpretation of the Contract Documents.  With each submission, the Contractor will 

point out by specific, written notation, any Progress Schedule feature that may reflect 

variations from any requirements of the Contract Documents. 

C. It is the Contractor's responsibility to obtain information directly from each 

Subcontractor and Supplier when scoping their respective Activities, Values, logic 

ties and restraints. 
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D. Neither Acceptance nor Review of any Progress Schedule will relieve the Contractor 

from the obligation to comply with the Contract Times and any sequence of Work 

indicated in or required by the Contract Documents and to complete, within the 

Contract Times, any Work omitted from that Progress Schedule. 

E. Neither Acceptance nor Review of any Progress Schedule will imply approval of any 

interpretation of or variation from the Contract Documents, unless expressly 

approved by the County through a written interpretation or by a separate, written 

notation on the returned Progress Schedule Submittal. 

1.04 MILESTONES AND SCHEDULE RECOVERY 

A. The County will select Milestones and Milestone Dates on the basis of the As-

Planned Schedule.  As the Official Schedule is revised, Milestone Dates will be 

revised accordingly.  Milestone Dates will serve as target dates. 

B. Whenever any Activity slips by 14 or more Days from the Late Date for an activity in 

the Official Schedule, Milestone Dates selected by the County, or a pertinent Contract 

Time, the Contractor will deliver a Revision Submittal documenting the Contractor’s 

schedule recovery plan and/or a properly supported request for an extension in the 

Contract Time.  The narrative will identify the Delay and actions taken by the 

Contractor to recover schedule, whether by adding labor, Subcontractors or 

construction equipment, activity re-sequencing, expediting of submittals and/or 

deliveries, overtime or shift Work, and so forth.  Activity shortening and overlapping 

shall be explained as to their basis (and be supported by increases in resources). 

C. Upon evaluation of that Revision Submittal, if the County determines there is 

sufficient cause, the County may withhold liquidated damages or provide a notice of 

intent to do so, if schedule is indeed not recovered, and/or may give a notice of 

default. 

1.05 PROGRESS SCHEDULE SOFTWARE 

A. The scheduling software employed by the Contractor to process the Progress 

Schedule will be the current version of Primavera P6.0®, or Primavera® Contractor 

5.0 CPM scheduling software. 

B. If the Contractor intends to use companion schedule reporting, analysis or graphics 

software tools, the Contractor will furnish to the County descriptive materials and 

samples describing such software tools. 

1.06 NON-PERFORMANCE 

A. The County may refuse to recommend all or any part of any payment, if the 

Contractor fails, refuses or neglects to provide the required Progress Schedule 

information on a timely basis.  Partial payments without a properly updated Progress 

Schedule shall be returned to the Contractor as non-conforming. 

B. If justified under the circumstances, the County also may prepare alternate Progress 

Schedules, as appropriate, and deduct from the Contract Amount all related costs by 

Change Order and/or take other action commensurate with the breach. 
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1.07 REPORTS, SCHEDULES AND PLOTS 

A. Schedule Reports will include Activity (ID) code and description, duration, calendar, 

Early Dates, Late Dates and Total Float.  Separate Schedule Reports will tabulate, for 

each Activity, all preceding and succeeding logic types and lead times, whether CPM 

Plots displaying logic ties are appended or not. 

B. CPM Schedule Plots will be plotted on a suitable time scale and identify the Contract 

Times, Critical Paths, phases and work areas on 24-inch x 36-inch or smaller sheets.  

Activities will be shown on the Early Dates with Total Floats noted by Late Date 

flags.  For Payment and Revision Submittals plot a target comparison based on the 

current Official Schedule. 

C. The Activity Value report will tabulate Activity code and description and Activity 

Value, percent complete and earned value as calculated by the scheduling software.  

Cash flow plots shall be provided showing the monthly and cumulative actual and 

planned earned values with curves shown for Early and Late Dates in the schedules.  

For Payment and Revision Schedule submittals, the cash flow curves shall also plot 

the most current Official Schedule planned earnings curves. 

D. Each submittal shall include listings of all added and deleted activities, logic, 

constraints, Activity Value changes and update information vs. the previous Progress 

Schedule submittal.  This list may be manually prepared or generated by accessory 

software that will generate such listings. 

1.08 NARRATIVE REQUIREMENTS 

A. The Initial Submittal narrative will describe the Contractor’s approach to prosecution 

of the Work and the basis for determination of activity durations, sequence and logic, 

including the Contractor's management of the site, e.g., lay down, staging, parking, 

etc.; Contractor’s phasing of the Work; use of crewing and construction equipment; 

identification of  non-work County/Professional’s, shifts, weekend Work and multiple 

calendars applied to activities and an explanation of the basis for restraint dates. 

B. Revision and Payment Submittal narratives will explain any changes to the approach 

or planning referred to in Paragraph A above on account of any change, delay, 

schedule recovery, substitution and/or Contractor-initiated revision occurring since 

the previous submittal. 

C. Each narrative will list the Critical Path Activities and compare Early and Late Dates 

against Contract Times and Milestone Dates.  Narratives shall also recap progress and 

Days gained or lost vs. the current Official Schedule, and identify delays, their extent 

and causes. 

D. The Initial Submittal narrative will describe all delays occurring since Contract 

Award and all pending and anticipated "or equal" and substitution proposals.  

Payment and Revision Submittal narratives will describe any new delays and shall 

certify that the Contractor has not been delayed, as of the cut off date, by any acts or 

omissions of the County, except as otherwise specifically stated. 
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1.09 ACTIVITY REQUIREMENTS 

A. Separate activities will identify permits, design when included in the Work, 

construction, Submittal preparation and review (and resubmission and re-review), 

deliveries (site or storage), testing, start-up, commissioning and Punch List.  

B. Activities will be detailed to the extent required to show the transition of trade Work.  

Activities will delineate the progression of the Work. 

C. Activities will not combine separate or non-concurrent items of Unit Price or lump 

sum Work. 

D. Activity durations will equal the Work Days required to sufficiently complete the 

Work designated by the Activity, (i.e., when finish-to-start successors could start, 

even if the Activity is not quite 100% complete).  Installation Activities will last from 

10 to 40 workdays.  Submittal review activity durations shall conform to specified 

timeframes. 

E. Activities will be assigned consistent descriptions and identification codes.  Sort 

codes will group Activities by meaningful schemes. 

F. Activities will be assigned Activity Values as appropriate and needed to reasonably 

allocate the Contract Amount to the time periods that they will be earned and eligible 

for payment based on the Progress Schedule and Schedule of Values.  Separate pay 

activities may be used to simplify cost loading of the Progress Schedule.  When used, 

pay activities shall be loaded with the cost of Work that is included, at no cost, in 

related (generally, concurrent) CPM activities.  Pay activities shall not control the rate 

of progress; however, their start and finish dates shall be consistent with those of their 

related CPM activities to ensure accurate Early Date and Late Date cash-flow plots. 

1.10 FLOAT TOLERANCES AND FLOAT OWNERSHIP 

A. Any Progress Schedule with Early Dates after a Contract Time will yield negative 

Total and Contract Floats, whether shown/calculated or not.  Any Revision Submittal 

with less than negative 20-days of Float will be returned as "Revise and Resubmit," 

unless a time extension is requested or the County assesses liquidated damages or 

gives notice of intent to do so, in the event schedule is not recovered. 

B. Float calculated from the definitions given in this Section supersede any conflicting 

Float values in any early completion Progress Schedule. 

C. Neither the County nor the Contractor own the Float time, the Project owns the Float 

time.  Neither the County nor the Contractor use of positive Total Float will impact a 

Contract Completion Date or justify an extension of Contract Time. 

1.11 SUBMITTALS 

A. Each Progress Schedule Submittal will consist of a narrative, 5 copies of the required 

reports and plots and an optical ROM data disk with the Contractor's corresponding 

schedule and schedule layout files in Primavera ".XER" format. 
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B. The County will review Progress Schedule Submittals and return a review copy 

within 14-days after receipt and the Contractor shall, if required, resubmit within 7-

days after return of the review copy. 

C. Requirements for the Initial Submittal: 

1. Within 20-days after receipt of Notice to Proceed and prior to commencing 

Work on the Project, prepare and submit to the County the Initial Submittal of 

the Progress Schedule for the Work.  The Initial Submittal will show the Work 

as awarded, without delays, Change Orders or substitutions. 

a. Activity Values will prorate Schedule of Values costs and/or pay items 

through to Activities.  Provide a cross-reference listing with two parts; 

a part that will list each activity with the respective amounts allocated 

from each Schedule of Values and Unit Price Item making up the total 

value of each activity and a second part that will list the Schedule of 

Values and Unit Price Items with the respective amounts allocated 

from each activity that make up the total value of each item. 

2. After the As-Planned Schedule is established, the County will select 

Milestones and record the Milestone Early and Late Dates.  As the Official 

Schedule evolves, Milestone Dates will be revised accordingly. 

3. If the County refuses to endorse the Initial Submittal (or a resubmission) as 

"Resubmittal Not Required," the As-Planned Schedule will not be established.  

In that event, the Contractor will continue to submit Payment and Revision 

Submittals reflecting progress and the Contractor's approach to remaining 

Work.  The County will rely on the available Payment and Revision 

Submittals, subject to whatever adjustments it determines appropriate. 

D. Requirements for Payment Submittals: 

1. Payment Submittals with progress up to the closing date and updated Early 

Dates and Late Dates for progress and remaining Activities will be due with 

each Progress Payment.  As-built data will consist of actual dates, percent 

complete, earned payment, changes, Delays and other significant events 

occurring before the closing date. 

2. Activity percent complete and earned value should indicate a level of 

completion that corresponds to the Application for Progress Payment for the 

same period.  The earned value should be calculated by the scheduling 

software as Activity Value times percent complete.  Explanation should be 

provided whenever the cumulative earned value of activities in a Payment 

Submittal is not within 10% of the value of Work completed as represented in 

the corresponding Application for Progress for Payment. 

3. At the Contractor’s option, a Payment Submittal may overlay minor 

adjustments on activities and sequencing for Work remaining.  This excludes 

Activity re-scoping to reflect Delays, changes, schedule recovery or 

substitutions. 

E. Requirements for Revision Submittals: 
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1. Revision Submittals will be submitted when necessary because of major 

changes or delays affecting activities, sequencing or restraints for Work 

remaining and/or to put forth a schedule recovery plan.  Revision Submittals 

may also be required because of Contractor-initiated re-planning, or when 

Contractor plans to perform Work ahead or out-of-sequence that will require 

additional testing or inspection personnel, or when requested by the County 

when Work is performed out-of-sequence from the current Official Schedule 

such that the number of Days gained or lost can not be determined or the 

scheduled dates of completion of the Work in a Payment Submittal are not 

viewed as reliable. 

2. If requesting a time extension, the Revision Submittal should show the impact 

of the delay after incorporating reasonable mitigation to minimize the impact 

and illustrate how the number of Days requested time extension was 

determined.  The delay should be determined as the change in the forecast 

Contract Completion Date(s) resulting solely from delays that entitle the 

Contractor to a time extension as provided in the General Conditions.  Any 

and all Contractor slippage and delay occurring prior to and concurrent with 

the delay potentially entitling the Contractor to a time extension shall be 

incorporated in the Revision and explained such that the concurrent and non-

concurrent periods of delay are indicated.  If the Contractor does not follow 

the procedures contained in this Section or, if the Contractor's analysis is not 

verifiable by an independent, objective evaluation by the County using the 

electronic files and data furnished by the Contractor, any such extension in 

Contract Time will not be granted. 

F. Retrospective Delay Analysis. 

1. If the County/Professional refuses to endorse any Revision Submittal as 

"Resubmittal Not Required," the Contractor and County will use the latest 

Official Schedule when evaluating the effect of Delays on Contract Time 

and/or Contract Price.  The procedure to be used will consist of progressively 

updating the latest Official Schedule at key closing dates corresponding to 

starting and finishing dates of the delays and/or dates the delays became 

critical or dates the Critical Path may have changed for other reasons.  For 

each Progress Schedule iteration, slippage between actual Milestone Dates 

and Initial Milestone Dates will be correlated to Delays occurring solely in 

that iteration.  

2. For each iteration, revisions in Activities, logic ties and restraints affecting 

Work after the closing date will be included in that Progress Schedule only if 

they meet any of the following conditions.  First, they are Progress Schedule 

revisions that the County consented to contemporaneously (i.e., before the 

closing date) in writing.  Second, they reflect comments or objections raised 

by or on behalf of the County and that were actually confirmed by the as-built 

progress.  Lastly, they represent Contractor’s schedule recovery plans or other 

Progress Schedule revisions that were actually confirmed by the as-built 

progress. 
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PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 

 

END OF SECTION 
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SECTION 01370 

SCHEDULE OF VALUES 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. Scope of Work: 

1. Submit to the Engineer a Schedule of Values allocated to the various lump 

sum portions of the Work, at the Pre-Construction Conference, and as 

otherwise specified or requested to be submitted earlier as evidence of the 

Apparent Low Bidder's qualifications. 

2. Upon request of the Engineer support the values with data which will 

substantiate their correctness.  The data shall include, but not be limited to 

quantity of materials, all sub-elements of the activity, and their units of 

measure.  The format of the pay application submitted by the Contractor shall 

be the similar format as the approved Schedule of Values. 

3. The Schedule of Values shall establish the actual value for each activity of the 

Work to be completed taken from the approved Critical Path Method (CPM) 

Construction Schedule, and shall be used as the basis for the Contractor's 

Applications for Payment. 

B. Related Requirements Described Elsewhere: 

1. Conditions of the Construction Contract. 

1.02 FORM AND CONTENT OF SCHEDULE OF VALUES 

A. Type schedule on 8-1/2 inch x 11 inch white paper.  Contractor's standard forms and 

computer printouts may be considered for approval by the Engineer upon Contractor's 

request.  Identify schedule with: 

1. Title of project and location. 

2. Owner and purchase order number. 

3. Engineer and project number. 

4. Name and address of Contractor. 

5. Contract designation. 

6. Date of submission. 
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B. Schedule shall list the installed value of the component parts of the Work in sufficient 

detail to serve as a basis for computing item prices for progress payments during 

construction. 

C. Identify each line item with the number and the title of the respective section of the 

Specifications. 

D. For each major item of the Work, list sub-values of major products or operations 

under the major item. 

E. For the various portions of the Work: 

1. The amount for each item shall reflect a total installed cost including a directly 

proportional amount of the Contractor's overhead and profit. 

2. For items on which progress payments will be requested for stored materials, 

break down the value into: 

a. The cost of the materials, delivered and unloaded, with taxes paid.  

Paid invoices are required for materials.  Payment for materials shall 

be limited to the invoiced amount only. 

b. The total installed value. 

F. Round off figures to nearest dollar amount. 

G. The sum of the costs of all items listed in the schedule shall equal the total Contract 

Price. 

H. For each item which has an installed value of more than $15,000, provide a 

breakdown of costs to list major products or operations under each item. 

I. The form of the Schedule of Values shall parallel the form presented in Table 01370-

1.  As a minimum, the Contractor shall provide a contract value for all of the items 

listed in Table 01370-1.  The Contractor may add additional items for convenience of 

pay request approvals.  

1.03 SUB-SCHEDULE OF UNIT MATERIAL VALUES 

A. Submit a separate schedule of unit prices for materials to be stored on site and for 

those materials incorporated into the Work for which progress payments will be 

requested. 

B. The unit values for the materials shall be broken down into: 

1. Cost of the material, delivered and unloaded at the site, with taxes paid. 

2. Copies of paid invoices for component material shall be included with the 

payment request in which the material first appears. 
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C. Only materials unique to the project may be billed when stored on site.  Materials of 

standard use such as conduit, wire, small-diameter pipe, steel, etc., shall not be 

accepted for payment. 

D. The installed unit value multiplied by the quantity listed shall equal the cost of that 

item in the Schedule of Values. 

1.04 REVIEW AND RESUBMITTAL 

A. After review by Engineer, revise and resubmit Schedule of Values and Schedule of 

Unit Material Values as required. 

B. Resubmit revised schedules in same manner. 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 
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TABLE 01370-1 

SAMPLE SCHEDULE OF VALUES 

                                                                          No. of Units     Units  

I.         Mobilization and Demobilization                              1                        LS 

 

II. Record Drawings 

 

III.  All Other Work Under this Contract 

 

A. Site Improvements 

 - Access Driveway                           1                        LS  

 - Finish Grading                           1                        LS  

 - Sodding                            1                        LS  

 - Temporary Erosion Control                          1                        LS  

  

B. Storage and Electrical 

 - Slab                             1                        LS 

 - Shelves                            1                        LS 

 - Roll-up doors                            1                        LS  

 - Exhaust Fan                            1                        LS 

 - Painting and patch work                          1                        LS 

 - Demolition                            1                        LS 

 

C. Electrical Improvements 

- Electrical                            1                        LS 

 

D. Instrumentation and Control Improvements 

 - I&C                             1                        LS  

 

 

 

END OF SECTION 
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SECTION 01380 

AUDIO – VISUAL DOCUMENTATION 

PART 1 -  GENERAL 

1.01 PURPOSE AND DESCRIPTION OF WORK 

A. The purpose of the audio - visual documentation is to provide the County with 

regularly documented audio - visual records of the Construction process from the 

existing conditions through final completion. 

1.02 PRE-CONSTRUCTION VIDEO REQUIREMENTS INCLUDED 

A. The Contractor shall employ a professional videographer to take a Pre-Construction 

video of the entire site including the areas of adjacent properties within 100-feet of 

the limits of Work and shall be made within 30-days of Work beginning.  Special 

attention shall be made to show the existing roof, building exterior, and building 

interior. Contractor to bring to attention to the County any existing defects on the roof 

prior to construction, or he will be held responsible.  

B. The Contractor shall submit a quality audio-video recording documenting Pre-

Construction field conditions for the entire project.    The Pre-Construction video 

shall be submitted to the County and accepted prior to commencing any Work or 

using any Contractor laydown areas. 

C. Electronic digital photography shall also be used as necessary to record and facilitate 

resolution of on-site issues through the transmission of electronic photographs by e-

mail from the site to the Professional’s and County’s offices. 

PART 2 -  PRODUCTS 

2.01 AUDIO-VIDEO RECORDING 

A. Each audio-video recording shall be saved on appropriate DVD media viewable on 

standard DVD players or computer. 

B. Each DVD shall contain the following information and arrangement at the beginning 

as a title screen: 

Orange County, Florida 

PROJECT NAME 

PROJECT NUMBER 

CONTRACTOR: (Name of Contractor) 

DATE:    (When photo was taken) 

VIDEO BY:  (Firm Name of Videographer) 

LOCATION:   (Description of Location(s) and View(s)) 

C. Each DVD recording section shall begin with an audio description of the County's 

name, Contract name and number, Contractor's name, date and location information 

such as street name, direction of travel, viewing side, etc. 
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D. Information appearing on the video recording must be continuous and run 

simultaneously by computer generated transparent digital information.  No editing or 

overlaying of information at a later date will be acceptable. 

E. Digital information to appear in the upper left corner shall be as follows: 

1. Name of Contractor 

2. Day, date and time 

3. Name of Project & Specification Number 

F. Time must be accurate and continuously displayed on the video record 

G. Written documentation must coincide with the information on the DVD so as to make 

easy retrieval of locations at a later date. 

H. The video system shall have the capability to transfer individual frames of video 

electronically into hard copy prints or photographic negatives. 

I. Audio shall be recorded at the same time as the video recording and shall have the 

same information as on the viewing screen.  Special commentary shall be given for 

unusual conditions of buildings, sidewalks and curbing, foundations, trees and 

shrubbery, structures, equipment, pavement, etc. 

J. All DVDs and boxes shall bear labels with the following information: 

1. DVD Number 

2. County's Name 

3. Date of Recording 

4. Project Name and Number 

5. Location and Standing Limit of Video 

2.02 CONSTRUCTION PHOTOGRAPHS 

A. The Contractor shall employ a competent photographer to take construction record 

photographs periodically during the course of the Work. 

B. Prints: Date imprinted 8-inch x 10-inch high resolution glossy single weight color 

print paper; 5 sets, bound in 3-ring binders to be provided to the County with each 

respective Application for Payment and distributed by the County as follows: 

1. County (2 sets) 

2. Engineer (1 set) 

3. Contractor (1 set) 

4. Project Record Data (1 set stored by Contractor to be furnished to County 

upon Closeout) 

C. The Contractor shall provide before and after photographs of each portion of the site.  

The below ground facilities shall include all equipment, walls, floor, piping, supports 

and entrance.  At major locations, photographs shall include before, during, and after 
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prints and all prints shall be placed in binders in ascending date order to show the 

Work as it progresses. 

D. Descriptive Information: 

1. Each photograph shall have a permanent title block on the back and shall 

contain the typed information and arrangement as follows: 

a. ORANGE COUNTY, FLORIDA 

b. (ENTER PROJECT NAME) 

c. BID No.   (Enter Bid Number) 

d. CONTRACTOR: (Name of Contractor) 

e. DATE:    (When photo was taken) 

f. PHOTO NO.:  (Consecutive Numbers) 

g. PHOTO BY:  (Firm Name of Photographer) 

h. LOCATION:  (Description of Location and View) 

2. The Contractor shall provide the Engineer with a written description of each 

photograph.  This description shall be included in the binders and a copy shall 

be submitted with the CDs. 

PART 3 -  EXECUTION 

3.01 VIDEO VIEWS REQUIRED 

A. Complete coverage shall include all surface features within 100-feet of the Work area 

to be used by the Contractor and shall be supported by appropriate audio description 

made simultaneously with video coverage.  Such coverage shall include, but not be 

limited to, all existing driveways, sidewalks, curbs, ditches, roadways, landscaping, 

trees, culverts, headwalls, and retaining walls, equipment, structures, pavements, 

manholes, vaults, handrails, etc. located within the work zone.  Video coverage shall 

extend to the maximum height of all structures within this zone. 

B. The video recorder shall take special efforts to point out and provide audio 

commentary on cracking, breakage, damage, and other defects in existing features. 

C. All video recording shall be done during times of good visibility.  No video recording 

shall be done during periods of visible precipitation, or when more than 10% of the 

ground area is covered with standing water, unless otherwise authorized by County. 

D. Prior to commencement of audio-video recording, the Contractor shall notify the 

County in writing within 48-hours of the audio-video recording.  The County may 

provide a designated representative to accompany and observe all video recording 

operations.  Audio-video recording completed without a County Representative 

present will be unacceptable unless specifically authorized by the County. 

3.02 AUDIO-VIDEO REQUIREMENTS 

A. Major Locations: 

1. The Contractor shall provide color digital video of each major facility and 

structures and facilities adjacent to the Construction before construction starts. 
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2. All videos shall be recorded with character generator operating with date, 

time, and location on screen.  During video recording, the Contractor shall 

narrate video explaining what is being shown.  All master videos shall be 

delivered to the County. 

3. The audio and video portions of the recording shall maintain viewer 

orientation.  To this end, overall establishing views of all visible house and 

business addresses shall be used.  In areas where the proposed construction 

location will not be readily apparent to the video recording viewer, highly 

visible yellow flags shall be placed, by the Contractor, in such a fashion as to 

clearly indicate the proposed centerline of Construction.  When conventional 

wheeled vehicles are used as conveyances for the recording system, the 

vertical distance between the camera lens and the ground shall not exceed 10-

feet.  The camera shall be firmly mounted such that transport of the camera 

during the recording process will not cause an unsteady picture. 

4. All video recording shall be done during time of good visibility.  No video 

recording shall be done during precipitation, mist or fog.  The recording shall 

only be done when sufficient sunlight is present to properly illuminate the 

subjects of recording and to produce bright, sharp video recordings of those 

subjects. 

5. The average rate of travel during a particular segment of coverage shall be 

directly proportional to the number, size and value of the surface features 

within that construction area’s zone of influence.  The rate of speed in the 

general direction of travel of the vehicle used during taping shall not exceed 

44-feet per minute. 

3.03 PHOTOGRAPHS 

A. A minimum of 3 views shall generally be taken prior to demolition.  Photographs 

shall be provided for: 

1. Roof 

2. Building Exterior (all sides) 

3. Building Interior (all sides) 

4. Ceiling Floors 

5. Site Work Areas 

B. Photo Identification 

1. Name of Project 

2. Name of Structure 

3. Orientation of View 

4. Date & Time of Exposure 

5. Film numbered identification of exposure 
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END OF SECTION
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SECTION 01410 

TESTING AND TESTING LABORATORY SERVICES 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. Scope of Work: 

1. County will employ, and pay for services of an Independent Testing 

Laboratory to perform Testing specifically indicated on the Contract 

Documents or specified in the Specifications and may at any other time elect 

to have materials and equipment tested for conformity with the Contract 

Documents. 

2. Contractor shall cooperate with the laboratory to facilitate the execution of its 

required services. 

3. Employment of laboratory by County shall in no way relieve Contractor's 

obligations to perform the Work of the Contract. 

B. Related Requirements Described Elsewhere: 

1. Conditions of the Contract. 

2. Respective section of Specifications: Certification of products. 

3. Each Specification section listed: Laboratory tests required, and standards for 

testing. 

1.02 LABORATORY DUTIES: LIMITATIONS OF AUTHORITY 

A. Submit 5 copies of inspection reports to the County.  The reports shall include the 

following components: 

1. Project title and County’s project number 

2. Testing laboratory name and address 

3. Date of report issuance 

4. Name and signature of field technician 

5. Date of inspections, sampling, and/or testing 

6. Record of weather conditions 

7. Identification of product tested and associated specification section 

8. Testing location 

9. Description of testing performed 

10. Observations made regarding compliance with the Contract Documents 
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B. Laboratory is not authorized to: 

1. Release, revoke, alter, or enlarge on requirements of Contract Documents 

2. Approve or reject any portion of Work 

3. Perform any duties of the Contractor 

1.03 CONTRACTOR'S RESPONSIBILITIES 

A. Cooperate with County's personnel; provide access to Work and manufacturer's 

operations. 

B. Secure and deliver to the County adequate representational samples of materials 

proposed to be used and which require testing. 

C. Provide to the County the preliminary design mix proposed to be used for concrete, 

and other materials mixes which require control by the testing laboratory. 

D. Materials and equipment used in the performance of work under this Contract are 

subject to inspection and testing at the point of manufacturer or fabrication.  Standard 

specifications for quality and workmanship are indicated in the Contract Documents.  

The County may require the Contractor to provide statements or certificates from the 

manufacturers and fabricators that the materials and equipment provided by them are 

manufactured or fabricated in full accordance with the standard specifications for 

quality and workmanship indicated in the Contract Documents.  All costs of this 

testing and providing statements and certificates shall be a subsidiary obligation of 

the Contractor, and no extra charge to the County shall be allowed on account of such 

testing and certification. 

E. Contractor shall not have direct contact with laboratory or laboratory personnel.  All 

testing shall be coordinated through County. 

F. Furnish incidental labor and facilities: 

1. To provide access to Work to be tested. 

2. To obtain and handle samples at the Project site or at the source of the product 

to be tested. 

3. To facilitate inspections and tests. 

4. For storage and curing of test samples. 

G. Notify County sufficiently in advance of operations to allow for laboratory 

assignment of personnel and scheduling of tests.  When tests or inspections cannot be 

performed after such notice, reimburse County for laboratory personnel and travel 

expenses incurred due to Contractor's negligence. 

H. Employ and pay for the services of the same or a separate, equally qualified 

independent testing laboratory to perform additional inspections, sampling and testing 

required for the Contractor's convenience. 

I. If the test results indicate the material or equipment complies with the Contract 

Documents, the County shall pay for the cost of the testing laboratory.  If the tests and 

any subsequent retests indicate the materials and equipment fail to meet the 
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requirements of the Contract Documents, the Contractor shall pay for the laboratory 

costs directly to the County or the total costs shall be deducted from any payments 

due to the Contractor. 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01590 

CONSTRUCTION FIELD OFFICE 

PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Contractor provision of temporary utilities to include electricity, lighting, telephone 

service, water, and sanitary facilities. 

B. Contractor provision of temporary controls to include barriers, enclosures and fencing, 

and water control. 

C. Contractor provision of temporary facilities to include access roads, parking, and 

temporary buildings. 

D. Restrictions on the use of existing adjacent facilities. 

1.02 TEMPORARY ELECTRICITY 

A. Provide and pay for power service required for Construction and testing from local utility 

source. 

B. Provide temporary electric feeder from existing electrical service at location as directed 

by utility company.  Power consumption will not disrupt the County’s need for 

continuous service.  Coordinate with the County before making taps or disturbing 

existing service. 

C. Provide separate metering and pay for cost of energy used until substantial completion.  

If electric service is turned over to and paid for by the County prior to substantial 

completion, reimburse the County for energy used up to substantial completion. 

D. Provide power outlets for Construction operations, with branch wiring and distribution 

boxes located as required.  Provide OSHA approved flexible power cords as required. 

E. Contractor-installed permanent convenience receptacles may be used during Construction. 

1.03 TEMPORARY LIGHTING 

A. Provide and maintain adequate lighting for Construction operations to achieve a 

minimum lighting level of one (1) watt/sq ft. 
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B. Provide and maintain two (2) foot-candle lighting to exterior staging and storage areas 

after dark for security purposes. 

C. Provide and maintain 0.25-watt/sq ft H.I.D. lighting to interior Work areas after dark for 

security purposes. 

D. Provide branch wiring from power source to distribution boxes with lighting conductors, 

pigtails, and lamps as required. 

E. Maintain lighting and provide routine repairs. 

F. Permanent building lighting may be used during Construction. 

1.04 TEMPORARY WATER SERVICE 

A. Provide, maintain, and pay for suitable quality water service required for Construction 

operations.  Coordinate with the County if water supply is not separately metered.  Pay 

all costs and expenses associated with such use. 

B. Extend branch piping with outlets located so water is available by hoses with threaded 

connections. 

1.05 TEMPORARY SANITARY FACILITIES 

A. Provide and maintain required facilities and enclosures on-site.  Maintain daily in clean 

and sanitary condition.  Adjacent County office building toilet facilities are not to be used 

by Contractor. 

1.06 ACCESS ROADS 

A. Provide and maintain uninterrupted public access to existing buildings.  Construction 

activities will not interfere with access.  If Contractor fails to maintain public access after 

2 written notices within a 24-hour period, the County reserves the right to correct such 

situation and back charge the Contractor. 

B. Construct and maintain temporary roads accessing public thoroughfares to serve 

Construction area. 

C. Extend and relocate access roads as Work progress requires.  Provide detours necessary 

for unimpeded traffic flow. 

D. Provide and maintain access to fire hydrants, free of obstructions. 
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E. Designated existing on-site roads may be used for Construction traffic.  Repair or restore 

any damaged areas caused as a result of Construction activity.  Such repair will be to a 

like-new condition. 

1.07 PARKING  

A. Provide temporary surface parking areas to accommodate Construction personnel. 

B. Do not allow Construction vehicle parking on existing pavement unless approved by County. 

1.08 REMOVAL OF TEMPORARY UTILITIES, FACILITIES, AND CONTROLS  

A. Remove all temporary utilities, equipment, facilities, and materials prior to submitting Final 

Application for Payment. 

B. Remove temporary underground installations to minimum depth of 2-feet and re-grade site. 

C. Clean and repair damage caused by installation or use of temporary Work. 

D. Restore any existing facilities used during Construction to original condition, unless 

otherwise directed in other sections of Contract Documents.  Restore existing landscaping, 

drainage, paving, etc. to an "as-was" condition, unless otherwise directed in other sections of 

Contract Documents. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01650 

START-UP AND TESTING 

PART 1 -  GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor will conduct preliminary testing of facilities, products and equipment.  

If the preliminary field tests disclose any items furnished under this Contract which 

do not comply with the requirements of the Contract Documents, the Contractor shall 

make all changes, adjustments and replacements required prior to Start-up 

Demonstration and Acceptance Testing. 

B. The Contractor shall arrange qualified instruction by the manufacturer’s 

representative for the County’s designated operating and maintenance personnel in 

operation, adjustment and maintenance of products, equipment and systems. 

C. The Contractor shall furnish all labor, fuel, energy, lubrication, water, and all other 

materials, equipment, tools and instruments necessary for the Start-up Demonstration 

and Acceptance Testing unless otherwise specified. 

D. The Contractor shall provide documentation certifying proper installation, testing and 

operation of all prescribed equipment and systems. 

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION 

3.01 START-UP TESTING AND INSPECTION  

A. The Contractor shall notify the County at least 10 normal working days prior to start-

up. 

B. The following shall have been successfully met prior to start-up: 

1. A walk through letter of acceptance received 

2. All wire checks conducted 

3. Florida Building Permit Clearances received 

4. Certified Boundary Survey and As-Built Survey 

5. The Contractor shall conduct preliminary testing of equipment prior to start-

up testing and make all changes, adjustments and replacements required; and 

C. The intent of the start-up testing is for the Contractor to demonstrate to the County 

that the Work will function as a complete and operable system under normal as well 

as emergency operating conditions is ready for acceptance. 
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D. The Contractor shall furnish all labor, fuel, energy, lubrication, water and all other 

materials, equipment, tools, and instruments necessary for start-up testing and 

inspection.  All material used shall be listed on the Appendix D "List of Approved 

Products."  All required certification letters, spare parts and supplies shall be provided 

to the County.  Listed below is a partial checklist of requirements to be met. 

1. The Contractor shall coordinate startup activities with the County, the 

manufacturer's representatives and Subcontractors.  A factory representative 

knowledgeable in the mechanical and electrical equipment furnished shall 

inspect and supervise a start-up of their respective equipment.  A minimum of 

1 full business day shall be provided for the testing.  Additional time may be 

necessary due to faulty or incomplete Work.  Upon satisfactory completion of 

the equipment testing and inspection, the factory representative(s) shall issue 

the required manufacturer's warranty certificates. 

2. Initiate start-up of each system in accordance with the operation and 

maintenance manual.  Demonstrate that all of the components of a system are 

operating under their own controls as designated without overheating or 

overloading any parts and without objectionable vibration as determined by 

the County. 

3. Observe the system operation and make adjustments as necessary to optimize 

the system performance.  Coordinate with County for any adjustments desired 

or operational problems requiring debugging. 

4. All functions of the mechanical and electrical equipment shall be tested and 

inspected for operation and workmanship.  All equipment shall be properly 

installed and meet the design performance requirements. 

5. Furnish 2 printed copies and 3 electronic copies in Acrobat "pdf" format of 

the Operation and Maintenance Manual to the County. 

6. The Contractor shall bear the entire expense of rectifying Work installed. 

7. The Contractor shall furnish the County with a written certification signed by 

the Manufacturer’s representative that the equipment has been properly 

installed and lubricated, is in accurate alignment, is free from undue stress 

imposed by piping or mounting bolts, and has been operated under full load 

conditions and that satisfactory operation has been obtained. 

E. Re-testing 

1. If the start-up testing does not meet the requirements, the deficiencies shall be 

corrected and the testing procedure will be rescheduled again. 

END OF SECTION 
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SECTION 01700 

CONTRACT CLOSEOUT 

PART 1 -  GENERAL 

1.01 DESCRIPTION  

A. Scope of Work:  Comply with requirements stated in the General Conditions and 

Requirements of the Contract and in specifications for administrative procedures in 

closing out the Work.   

1.02 SUBSTANTIAL COMPLETION 

A. The work may not be considered substantially complete unless the punch list items 

that remain, as identified by the Engineer and Owner, can be completed within thirty 

(30) days.  All painting, finishes, fencing, cleanup, final grading, grassing and 

landscape planting shall have been completed and ready for inspection before 

substantial completion is given.  Also, all building occupancy certificates will need to 

have been obtained.  After (or concurrent with) the Demonstration Tests, with any 

minor deficiencies noted, the Contractor wishing to consider the Work substantially 

complete, shall have work completed as follows and submit to the Engineer: 

1. A written notice that the Work is substantially complete.   

2. A list of items to be completed or corrected and explanations thereof. 

3. All Operations and Maintenance manuals have been submitted and approved 

in accordance with the Contract Documents. 

4. All equipment has been checked-out by the equipment manufacturer and 

Certificates of Manufacturer’s Check-Out have been submitted in accordance 

with the Contract Documents. 

5. All start-up and demonstration testing completed and Certificates of 

Completed Demonstration submitted are in accordance with the Contract 

Documents. 

6. Project Record Documents are complete and have been submitted and 

reviewed in accordance with the Contract Documents. 

7. The supply fan and roll up doors are fully-operational and are able to turn 

on/off or open/close. 

8. All training of Owner’s personnel is completed. 

9. All areas to be used and occupied are safe, operable and complete. 
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10. All deficiencies noted on inspection reports or non-conformances are 

corrected or the correction plan is approved. 

11. All building inspections shall have been performed and passed by the local 

code officials. 

B. Within a reasonable time after receipt of such notice, the Engineer will make an 

inspection, if necessary, to determine the status of completion.   

C. Should Engineer determine that the Work is not substantially complete: 

1. The Engineer will promptly notify Contractor in writing, giving the reasons 

therefore.  

2. Contractor shall remedy the deficiencies in the Work and send a second 

written notice of substantial completion to Engineer.   

3. Engineer will re-inspect the Work.  

D. When Engineer finds that the Work is substantially complete, he will:   

1. Prepare a tentative Certificate of Substantial Completion, with a tentative list 

of items to be completed or corrected before final inspection.   

2. After consideration of any objections made by the Owner as provided in the 

General Conditions of the Contract, the Engineer will execute the Certificate 

of Substantial Completion with a revised tentative list of items to be 

completed or corrected.   

1.03 FINAL INSPECTION AFTER COMPLETION  

A. When Contractor considers the Work is complete with all minor deficiencies 

completed or corrected, he shall submit written certification that:   

1. Contract Document requirements have been met.   

2. Work has been inspected for compliance with Contract Documents.   

3. Work has been completed in accordance with Contract Documents.   

4. Equipment and systems have been tested in the presence of Owner's 

representative and are operational.   

5. All minor deficiencies have been corrected or completed and the Work is 

ready for final inspection. 

6. All operation and maintenance manuals have been submitted. 

7. Project record documents are complete and submitted. 

8. Transfer of all spares and expendables has been made to the Owner with a full 

accounting of the quantities and amounts due. 
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B. Engineer will make an inspection to verify the status of completion with reasonable 

promptness after receipt of such certification.   

C. Should Engineer consider that the Work is incomplete or defective:   

1. Engineer will promptly notify the Contractor in writing, listing the incomplete 

or defective work.   

2. Contractor shall take immediate steps to remedy the stated deficiencies, and 

send a second written certification to Engineer that the Work is complete.    

3. Engineer will re-inspect the Work.   

D. When the Engineer finds that the Work is acceptable under the Contract Documents, 

he shall request the Contractor to make closeout submittals.   

1.04 CONTRACTOR'S CLOSEOUT SUBMITTALS TO ENGINEER   

A. Evidence of compliance with requirements of governing authorities.   

B. Project Record Documents: To requirements of Section 01720.   

C. Spare Parts and Maintenance Materials:  To requirements of Technical Sections of the 

Specifications. 

D. Evidence of Payment and Release of Liens: To requirements of General and Special 

Conditions.   

E. Certificate of Insurance for Products and Completed Operations.   

F. Evidence of all Certifications of Warranties and Bonds. 

1.05 FINAL APPLICATION FOR PAYMENT   

A. Contractor shall submit the final Application for Payment in accordance with 

procedures and requirements stated in the Conditions of the Contract. 

PART 2 -  PRODUCTS  (NOT USED)    

PART 3 -  EXECUTION  (NOT USED) 

 END OF SECTION 
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SECTION 01720 

PROJECT RECORD DOCUMENTS 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. The purpose of the Project Record Documents is to provide the County with factual 

information regarding all aspects of the Work, both concealed and visible, to enable 

future location, identification and modification of the Work without lengthy and 

expensive site measurement, investigation or examination. 

B. These standards and procedures are for integration of digital engineering CAD 

drawings and attribute data into the database environments, while maintaining the 

integrity and positional accuracy of the data.  The requirement for digital submittal of 

approved construction plans is to provide the County GIS with a parcel and utility 

base for field maintenance and operations. 

C. The location of the constructed improvements as depicted in the Contract Drawings is 

required.  To insure the Work was constructed in conformance with the Contract 

Drawings, the following survey documents are required to be prepared and certified 

by the Surveyor: 

1. Boundary survey of project and survey map report and 

2. Boundary survey and survey map report for any easements that have 

constructed pipes within and monuments that were replaced. 

1.02 DEFINITIONS 

A. Except where specific definitions are used within a specific section, the following 

terms, phrases, words and their derivation shall have the meaning given herein when 

consistent with the context in which they are used.  Words used in the present tense 

include the future tense, words in the plural number include the singular number and 

words in the singular number include the plural number.  

B. As-Built Drawings: Drawings prepared by the Contractor's Surveyor shall depict the 

actual location of installed utilities for the completed Work in a full size hard copy 

and an electronic AutoCAD file (dwg) format. 

C. Record Documents: All documents as required in subsections 1.04 and 2.02 in this 

specification section. 

D. Boundary Survey: Boundary survey, map and report certified by a Surveyor shall be 

provided that meets the requirements of Chapter 5J-17 'Minimum Technical Standards', 

FAC. 

E. Surveyor: Contractor's Surveyor that is licensed by the State of Florida as a 

Professional Surveyor and Mapper pursuant to Chapter 472, F.S. 
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F. Survey Map Report: As a minimum the Survey Map Report shall identify any corners 

that had to be reset, measurements and computations made, easement boundary 

issues, locations of constructed improvements outside boundaries, and accuracies 

obtained. 

1.03 QUALITY ASSURANCE 

A. Delegate the responsibility for maintenance of the Record Documents to one person 

on the Contractor's staff as approved by the County. 

B. Thoroughly coordinate changes within the Record Documents, making adequate and 

proper entries on each page of specifications and each sheet of Drawings and other 

documents where such entry is required to show progress and changes properly. 

C. Make entries within 24-hours after receipt of information has occurred. 

1.04 RECORD DOCUMENTS AT SITE 

A. Maintain at the site and always available for County’s use one (1) record copy of: 

1. Construction Contract, Drawings, Specifications, General Conditions, 

Supplemental Conditions, Bid Proposal, Instruction to Bidders, Addenda, and 

all other Contract Documents 

2. Change Orders, Verbal Orders, and other modifications to Contract 

3. Written instructions by the County as well as correspondence related to 

Requests for Information (RFIs) 

4. Accepted Shop Drawings, Samples, product data, substitution and "or-equal" 

requests 

5. Field test records, inspection certificates, manufacturer certificates and 

construction photographs 

6. Progressive As-Built Drawings 

B. Maintain the documents in an organized, clean, dry, legible condition and completely 

protected from deterioration and from loss and damage until completion of the Work, 

transfer of all record data to the final As-built Drawings for submittal to the County. 

C. Store As-Built Documents and samples in Contractor's office apart from documents 

used for construction.  Do not use As-Built document for construction purposes.  

Label each document "AS-BUILT" in neat large printed letters.  File documents and 

samples in accordance with CSI/CSC format. 

D. Record information concurrently with construction progress.  Do not conceal any 

Work until required information is recorded. 

PART 2 -  PRODUCTS 

2.01 AS-BUILT DRAWINGS 

A. Maintain the electronic As-Built Drawings to accurately record progress of Work and 

change orders throughout the duration of the Contract. 
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B. Date all entries. Enter RFI No., Change Order No., etc. when applicable. 

C. Call attention to the entry by highlighting with a "cloud" drawn around the area 

affected. 

D. In the event of overlapping changes, use different colors for entries of the overlapping 

changes. 

E. Design call-outs shall have a thin strike line through the design call-out and all As-

Built information must be labeled (or abbreviated "AB") and be shown in a bolder 

text that is completely legible. 

F. Make entries in the pertinent other documents while coordinating with the County for 

validity. 

G. Entries shall consist of graphical representations, plan view and profiles, written 

comments, dimensions, State Plane Coordinates, details and any other information as 

required to document field and other changes of the actual Work completed.  As a 

minimum, make entries to also record: 

1. Depths of various elements of foundation in relation to finish floor datum and 

State Plane Coordinates and elevations. 

2. When electrical boxes, or underground conduits and plumbing are involved as 

part of the Work, record true elevations and locations, dimensions between 

boxes. 

3. Actually installed pipe or other work materials, class, pressure-rating, 

diameter, size, specifications, etc.  Similar information for other encountered 

underground utilities, not installed by Contractor, their owner and actual 

location if different than shown in the Contract Documents. 

4. Details, not on original Contract Drawings, as needed to show the actual 

location of the Work completed in a manner that allows the County to find it 

in the future. 

5. The Contractor shall mark all arrangements of conduits, circuits, piping, ducts 

and similar items shown schematically on the construction documents and 

show on the As-Built Drawings the actual horizontal and vertical alignments 

and locations. 

6. Major architectural and structural changes including relocation of doors, 

windows, etc.  Architectural schedule changes according to Contractor’s 

records and Shop Drawings. 

2.02 RECORD DOCUMENTS  

A. Three (3) hard copy sets and three (3) digital media sets of the final Record 

Documents and shall include all of the documents described below under this 

subsection 2.02. 

B. The following documents shall be signed and sealed by the Surveyor: 

1. Boundary Survey within the project limits and Survey Map Report 
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2. Boundary Survey and Survey Map Report for the location of constructed 

pipes within any easements and right-of-way.  As a minimum the Survey Map 

Report shall identify or describe the locations where the pipe centerline was 

constructed within 3- feet of the easement or right-of-way boundary, where 

the pipe was constructed outside the easement or right-of-way boundary, any 

corners that had to be reset, measurements and computations made, and 

accuracies obtained.  Survey map report shall be dated after the Work within 

the right-of-ways or easements have been completed. 

C. Digital sets of the final Record Documents including but not limited to: 

1. Scanned digital copies of the final As-Built Drawings 

2. Electronic Survey documents electronically sealed by the Surveyor 

3. Final Record Documents information 

4. Digital As-Built Drawing in the Engineer’s current version of AutoCAD file 

(dwg) format for the Contract Drawings, updated to match the final Record 

Drawing information 

D. New Boundary Survey to re-establish easement corners, or right-of-way monuments. 

E. Scanned Documents: Scan the Survey Documents and other Record Documents 

reflecting changes from the Bid Documents. 

F. The scanned "As-Built" Drawing sets shall be complete and include the title sheet, 

plan/profile sheets, cross-sections, and details.  Each individual sheet contained in the 

printed set of the As-Built Drawings shall be included in the electronic drawings, with 

each sheet being converted into an individual tif (tagged image file).  The plan sheets 

shall be scanned in tif format Group 4 at minimum of 400 dpi resolution to maintain 

legibility of each drawing.  Then, the tif images shall be embedded into a single pdf 

(Adobe Acrobat) file representing the complete plan set.  Review all Record 

Documents to ensure a complete record of the Project. 

G. Provide an encompassing digital AutoCAD file that includes all the information of 

the As-Built Drawings and any other graphical information in the As-Built Drawings.  

It shall include the overall Work, utility system layout and associated parcel 

boundaries and easements.  Feature point, line and polygon information for new or 

altered Work and all accompanying geodetic control and survey data shall be 

included.   

PART 3 -  EXECUTION 

3.01 CONSTRUCTION PROGRESS MEETINGS 

A. Contractor shall provide progressive Record Documents described below: 

1. Construction Contract, As-Built Drawings, Specifications, General 

Conditions, Supplemental Conditions, Bid Proposal, Instruction to Bidders, 

Addenda, and all other Contract Documents. 
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2. Specifications and Addenda: Record manufacturer, trade name, catalog 

number and supplier of each product and item of equipment actually installed 

as well as any changes made by Field Order, Change Order or other. 

3. Change orders, verbal orders, and other modifications to Contract. 

4. Written instructions by the County as well as correspondence related to 

Requests for Information (RFIs). 

5. Accepted Shop Drawings, samples, product data, substitution and "or-equal" 

requests. 

6. Field test records, inspection certificates, manufacturer certificates and 

construction photographs. 

3.02 FINAL RECORD DOCUMENTS SUBMITTAL 

A. Submit the Final Record Documents within 20-days after Substantial Completion. 

1. Participate in review meetings as required and make required changes and 

promptly deliver the Final Record Documents to the County. 

3.03 STORAGE AND PRESERVATION 

A. Store Record Documents and samples at a protected location in the project field 

office apart from documents used for construction. 

1. Provide files and racks for storage of documents 

2. Provide locked cabinet or secure space for storage of samples 

B. File documents and samples in accordance with CSI format with section numbers 

matching those in the Contract Documents. 

C. In the event of loss of recorded data, use means necessary to again secure the data to 

the County’s approval. 

1. Such means shall include, if necessary in the opinion of the County, removal 

and replacement of concealing materials. 

2. In such cases, provide replacements of the concealing materials to the 

standards originally required by the Contract Documents. 

 

END OF SECTION 
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SECTION 01730 

OPERATION AND MAINTENANCE MANUAL 

 

PART 1 -  GENERAL 

 

1.01 REQUIREMENTS INCLUDED 

A. Section includes the submittal process for the operation and maintenance manual and 

the manual shall contain the technical information required for proper installation, 

operation and maintenance of process, electrical and mechanical equipment and 

systems. 

1.02 SUBMITTAL SCHEDULE 

A. Operation and Maintenance Manual Schedule 

1. Initial submittal within 60-days after date Shop Drawings are approved. 

1.03 PREPARATION OF SUBMITTALS 

A. General 

1. Materials are provided for County's use, reproduction and distribution as 

training and reference materials within County's organization. 

2. Applicable to hard copy or electronic media. 

3. Applicable to materials containing copyright notice as well as those with no 

copyright notice. 

4. Notify manufacturer of this intended use of materials provided under the 

Contract. 

5. Number each Operation and Maintenance Manual transmittal with the original 

root number of the associated Shop Drawing. 

6. Identify resubmittals with the original number plus a suffix letter starting with 

"A." 

7. Submittal format: 

a. Interim submittals: Submit two (2) paper copies until manual is 

approved. 

b. Final submittals: 

Within 30-days of receipt of approval, submit one (1) additional paper 

copy and two (2) electronic copies on Compact Disc (CD-ROM) in 

Portable Document Format (PDF). 

8. Compact discs to be secured in jewel cases. 

9. Electronic copies will be reviewed for conformance with the approved paper 

copy and the electronic copy (PDF) requirements of this Specification. 
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10. Non-conforming CDs will be returned with comments. 

11. Provide final CDs within 30-days of receipt of comments. 

12. Paper copy submittals: 

a. Submit Operation and Maintenance Manuals printed on 8-1/2 inch x 

11 inch size heavy first quality paper with standard three-hole 

punching and bound in appropriately sized three-ring (or post) vinyl 

view binders with clear overlays front, spine and back. 

b. Provide binders with titles inserted under clear overlay on front and on 

spine of each binder. 

c. As space allows, binder titles shall include, but not necessarily be 

limited to: 

i. Project Name 

ii. Related Specification Number 

iii. Equipment Name(s) and 

iv. Project Equipment Tag Numbers 

d. Provide a Cover Page for each manual with the following information: 

i. Manufacturer(s) 

ii. Date 

iii. Project Owner and Project Name 

iv. Specification Section 

v. Project Equipment Tag Numbers 

vi. Model Numbers 

vii. Engineer 

viii. Contractor 

e. Provide a Table of Contents or Index for each manual. 

f. Use plastic-coated dividers to tab each section of each manual per the 

manual's Table of Contents/Index for easy reference. 

g. Provide plastic sheet lifters prior to first page and following last page. 

h. Reduce Drawings or diagrams bound in manuals to an 8-1/2 inch x 11 

inch or 11 inch x 17 inch size. 

i. Where reduction is not practical to ensure readability, fold larger 

Drawings separately and place in vinyl envelopes which are bound 

into the binder. 

j. Identify vinyl envelopes with Drawing numbers. 

k. Mark each sheet to clearly identify specific products and component 

parts and data applicable to the installation for the Project. 

l. Delete or cross out information that does not specifically apply to the 

Project. 

B. Electronic copy submittals: 

1. Electronic copies of the approved paper copy Operation and Maintenance 

Manuals are to be produced in Adobe Acrobat's Portable Document Format 

(PDF) Version {5.0} or higher. 

2. Do not password protect and/or lock the PDF document. 
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3. Drawings or other graphics must be converted to PDF format and made part 

of the PDF document. 

4. Scanning to be used only where actual file conversion is not possible. 

5. Rotate pages that must be viewed in landscape to the appropriate position for 

easy reading. 

6. Images only shall be scanned at a resolution of 300 dpi or greater. 

7. Perform Optical Character Recognition (OCR) capture on all images. 

8. Achieve OCR with the "original image with hidden text" option. 

9. Word searches of the PDF document must operate successfully to demonstrate 

OCR compliance. 

10. Create bookmarks in the navigation frame, for each entry in the Table of 

Contents/Index. 

11. Normally three levels deep (i.e., "Chapter," "Section," "Sub-section"). 

12. Thumbnails must be generated for each PDF file. 

13. Set the opening view for PDF files as follows: 

a. Initial view: Bookmarks and Page. 

b. Magnification: Fit in Window. 

c. Page layout: Single page. 

d. Set the file to open to the cover page of the manual with bookmarks to 

the left, and the first bookmark linked to the cover page. 

e. All PDF documents shall be set with the option "Fast Web View" to 

open the first pages of the document for the viewer while the rest of 

the document continues to load. 

14. File naming conventions 

a. File names shall use a "ten dot three" convention (XXXXX-YY-

Z.PDF) where XXXXX is the Specification Section number, YY is the 

Shop Drawing Root number and Z is an ID number used to designate 

the associated volume. 

 

Example 1: 

Two (2) pumps submitted as separate Shop Drawings under the same 

Specification Section: 

Pump 1 = 11061-01-1.pdf. 

Pump 2 = 11061-02-1.pdf. 

 

Example 2: 

Control system submitted as one (1) Shop Drawing but separated into two (2) 

O&M volumes: 

Volume 1 = 13440-01-1.pdf. 

Volume 2 = 13440-01-2.pdf. 
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15. As a minimum, include the following labeling on all CD-ROM discs and 

jewel cases: 

a. Project Name 

b. Equipment Name and Project Tag Number 

c. Project Specification Section 

d. Manufacturer Name 

e. Vendor Name 

f. Binding 

i. Include labeled CD(s) in labeled jewel case(s). 

ii. Bind jewel cases in standard three-ring binder Jewel Case 

Page(s), inserted at the front of the Final paper copy submittal. 

iii. Jewel Case Page(s) to have means for securing Jewel Case(s) 

to prevent loss (e.g., flap and strap). 

1.04 EQUIPMENT AND SYSTEMS 

A. Submission of Operation and Maintenance Manuals for equipment and systems is 

applicable but not necessarily limited to: 

1. Major equipment 

2. Equipment powered by electrical, pneumatic or hydraulic systems 

3. Specialized equipment and systems including instrumentation and control 

systems and system components for HVAC process system control 

4. Equipment function, normal operating characteristics, limiting operations 

5. Assembly, disassembly, installation, alignment, adjustment, and checking 

instructions 

6. Operating instructions for start-up, normal operation, control, shutdown, and 

emergency conditions 

7. Lubrication and maintenance instructions 

8. Troubleshooting guide 

9. Parts lists 

a. Comprehensive parts and parts price lists. 

b. List of spare parts provided as specified in the associated Specification 

Section. 

10. Outline, cross-section, and assembly Drawings; engineering data; and 

electrical diagrams, including elementary diagrams, wiring diagrams, 

connection diagrams, word description of wiring diagrams and 

interconnection diagrams. 

11. Test data and performance curves. 

12. As-constructed fabrication or layout Drawings and wiring diagrams. 

13. Instrumentation or tag numbers assigned to the equipment by the Contract 

Documents are to be used to identify equipment and system components. 
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14. Additional information as specified in the associated equipment or system 

Specification Section. 

1.05 COUNTY/PROFESSIONAL’S REVIEW ACTION 

A. County/Professional will review and indicate one of the following review actions: 

1. ACCEPTABLE 

2. REVISE AND RESUBMIT 

B. Acceptable paper copy submittals will be retained with the transmittal form returned 

with a request for one (1) additional paper copy and two (2) electronic copies on CD-

ROM. 

C. Deficient submittals (paper copy and/or electronic copy) will be returned along with 

the transmittal form which will be marked to indicate deficient areas. 

END OF SECTION 
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SECTION 01740 

WARRANTIES AND BONDS 

PART 1 -  GENERAL   

1.01 DESCRIPTION   

A. Scope of Work:   

1. Compile specified warranties and bonds, as in the General Conditions and as 

specified in these Specifications.  

2. Submit to Engineer for review and transmittal to Owner.   

B. Related Work Described Elsewhere:  Contract Closeout 01700 

1.02 SUBMITTAL REQUIREMENTS   

A. Assemble warranties, bonds and service and maintenance contracts, executed by each 

of the respective manufacturers, suppliers, and subcontractors.   

B. Number of original signed copies required:  Two (2) each.   

C. Table of Contents:  Neatly typed, in orderly sequence.  Provide complete information 

for each item.   

1. Product or work item.   

2. Firm, with name of principal, address and telephone number.   

3. Scope.   

4. Date of beginning of warranty, bond or service and maintenance contract.  

5. Duration of warranty, bond or service maintenance contract.   

6. Provide information for Owner's personnel:  Instances which might affect the 

validity or warranty or bond. 

7. Contractor, name of responsible principal, address and telephone number. 

1.03 FORM OF SUBMITTALS  

A. Prepare in duplicate packets.   

B. Format:   
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1. Size 8 1/2-inches x 11 inches, punch sheets for standard three-post binder.  

Fold larger sheets to fit into binders.  The Contractor shall submit warranties 

in a separate/stand-alone binder. 

2. Cover:  Identify each packet with typed or printed title "WARRANTIES AND 

BONDS".  List:   

a. Title of Project.  

b. Name of Contractor.   

C. Binders:  Commercial quality, three (3) D-ring binder, with durable and cleanable 

plastic covers and maximum ring size of two inches. 

1.04 WARRANTY SUBMITTALS REQUIREMENTS   

A. For all material, submit a warranty from the product manufacturer.  The 

manufacturer's warranty period shall be concurrent with Contractor's for one (1) year, 

unless otherwise specified, commencing at the time of final acceptance by Owner.   

B. The Contractor shall be responsible for obtaining certificates for material warranty for 

all major items which list for more than $1,000.  The Engineer reserves the right to 

request warranties for material not classified as major.  The Contractor shall still 

warrant material not considered to be "major" in the Contractor's one-year warranty 

period even though certificates of warranty may not be required.   

C. In the event that the material manufacturer or supplier is unwilling to provide a one 

(1) year warranty commencing at the time of Owner acceptance, the Contractor shall 

obtain from the manufacturer a two (2) year warranty commencing at the time of 

equipment delivery to the job site.  This two-year warranty from the manufacturer 

shall not relieve Contractor of the one-year warranty starting at the time of Owner 

acceptance of the equipment.    

D. Owner shall incur no labor or equipment cost during the guarantee period.   

E. Guarantee shall cover all necessary labor, and materials resulting from faulty or 

inadequate design, improper assembly or erection, defective workmanship and 

materials, leakage, breakage or other failure of all equipment and components 

furnished by the Manufacturer.  

PART 2 -  PRODUCTS (NOT USED) 

PART 3 -  EXECUTION (NOT USED) 

     END OF SECTION 
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SECTION 01800 

MISCELLANEOUS WORK AND CLEANUP 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. Scope of Work: 

1. This Section includes operations which cannot be specified in detail as 

separate items but can be sufficiently described as to the kind and extent to 

work involved.  The Contractor shall furnish all labor, materials, equipment 

and incidentals to complete the work under this Section. 

2. The work of this Section includes, but is not limited to, the following: 

a. Restoring of driveways and fences. 

b. Cleaning up. 

c. Incidental work. 

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. Materials required for this Section shall be of the same quality as materials that are to 

be restored.   

PART 3 -  EXECUTION 

3.01 RESTORING OF DRIVEWAYS, SIDEWALKS AND FENCES 

A. Existing driveways and sidewalks disturbed by the Contractor shall be replaced.  

Paved drives and sidewaks shall be repaved to the limits and thickness existing prior 

to construction.  Gravel drives shall be replaced and regraded. 

B. The Contractor shall remove, store and replace existing fences during construction.  

Only the sections directed by the Engineer shall be removed.  If any section of fence is 

damaged due to the Contractor's negligence, it shall be replaced with fencing equal to 

or better than that damaged, and the work shall be satisfactory to the Engineer. 
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3.02 CLEAN UP 

A. The Contractor shall remove all construction material, buildings, equipment and other 

debris remaining on the job as the result of construction operations and shall render 

the site of the work in a neat and orderly condition.  All suitable excess excavated 

material shall remain on site. 

3.03 INCIDENTAL WORK 

A. Do all incidental work not otherwise specified, but obviously necessary for the proper 

completion of the contract as specified and as shown on the Drawings. 

 

END OF SECTION 
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SECTION 02215 

FINISH GRADING 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. Scope of Work: Provide finish grading to all areas within the limits of construction. 

B. Grade sub-soil.  Cut out areas to receive stabilizing base course materials for paving 

and sidewalks.  Place, finish grade, and compact topsoil. 

1.02 PROTECTION 

A. Prevent damage to existing fencing, trees, landscaping, natural features, benchmarks, 

pavement, and utility lines.  Correct damage at no cost to the County. 

1.03 SHOP DRAWINGS AND SUBMITTALS 

A. Submittals shall be submitted to the County for review and acceptance prior to 

construction in accordance with the General Conditions and specifications Section 

01300 "Submittals." 

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. All material supplied shall be one of the products specified in Appendix D "List of 

Approved Products" appended to these technical specifications. 

B. Topsoil: Friable loam free from subsoil, roots, grass, excessive amount of weeds, 

stones, and foreign matter; acidity range (pH) of 5.5 to 7.5; containing a minimum of 

4% and a maximum of 25% organic matter.  The topsoil shall be suitable for the 

proposed plant growth shown on the Drawings and specified.  Use topsoil stockpiles 

on site if conforming to these requirements.  If there is not sufficient topsoil available 

at the project site, the Contractor shall furnish additional topsoil as required to 

complete the Work at no additional cost to the County. 

PART 3 -  EXECUTION 

3.01 SUB SOIL PREPARATION 

A. Rough grade sub-soil systematically to allow for a maximum amount of natural 

settlement and compaction.  Eliminate uneven areas and low spots.  Remove debris, 

roots, branches, stones, etc.  Remove sub-soil that has been contaminated with 

petroleum products. 
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B. Cut out areas to subgrade elevation which are to receive stabilizing base for paving 

and sidewalks. 

C. Bring sub soil to required levels, profiles, and contours.  Make changes in grade 

gradual.  Blend slopes into level areas. 

D. Slope grade away from building a minimum of 2-inches in 10-feet unless indicated 

otherwise on the Drawings. 

E. Cultivate subgrade to a depth of 3-inches where topsoil is to be placed.  Repeat 

cultivation in areas where equipment used for hauling and spreading topsoil has 

compacted sub-soil. 

3.02 PLACING TOPSOIL 

A. Place topsoil in areas where seeding, sodding, and planting is to be performed.  Place 

to the following minimum depths, up to finished grade elevations. 

1. 6-inches for seeded areas 

2. 4-1/2-inches for sodded areas 

3. 24-inches for shrub beds 

4. 18-inches for flower beds 

B. Use topsoil in relatively dry state.  Place during dry weather. 

C. Fine grade topsoil eliminating rough and low areas to ensure positive drainage.  

Maintain levels, profiles, and contours of subgrades. 

D. Remove stones, roots, grass, weeds, debris, and other foreign material while 

spreading. 

E. Manually spread topsoil around trees, plants, and buildings to prevent damage which 

may be caused by grading equipment. 

F. Lightly compact placed topsoil. 

3.03 SURPLUS MATERIAL 

A. Remove surplus sub soil and topsoil from site. 

B. Leave stockpile areas and entire job site clean and raked, ready to receive 

landscaping. 

 

END OF SECTION 



  

Orange County Utilities 

Generator Conversion Project 

Issued for Bid 02230 - 1  

November 2014  

 

SECTION 02230 

SITE PREPARATION 

PART 1 -  GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Site clearing, tree protection, stripping topsoil and demolition. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Orange County Utilities- Bidding Requirements, Contract Forms, and 

Conditions of the Contract Documents. 

2. Section 01000 - General Requirements. 

3. Section 02215 - Finish Grading. 

PART 2 -  PRODUCTS - (NOT APPLICABLE TO THIS SPECIFICATION SECTION) 

PART 3 -  EXECUTION 

3.01 PREPARATION 

A. Protect existing trees and other vegetation to remain against damage. 

1. Do not smother trees by stockpiling construction materials or excavated 

materials within drip line. 

2. Avoid foot or vehicular traffic or parking of vehicles within drip line. 

3. Provide temporary protection as required. 

B. Repair or replace trees and vegetation damaged by construction operations. 

1. Repair to be performed by a qualified tree surgeon. 

2. Remove trees which cannot be repaired and restored to full-growth status. 

3. Replace with new trees of minimum 4 IN caliper. 

C. Owner will obtain authority for removal and alteration work, if any, on adjoining 

property. 
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3.02 SITE CLEARING 

A. Clearing and Grubbing: 

1. Clear from within limits of construction all trees not marked to remain. 

a. Include shrubs, brush, downed timber, rotten wood, heavy growth of 

grass and weeds, vines, rubbish, structures and debris. 

2. Grub (remove) from within limits of construction all stumps, roots, root mats, 

logs and debris encountered. 

a. Totally grub under areas to be paved. 

b. Grubbing in lawn areas: 

i. In cut areas, totally grub. 

ii. In fill areas, where fill is less than 3 FT totally grub ground. 

iii. Where fill is 3 FT or more in depth, or where there are no plant 

operations buildings, structures, concrete support slabs, or at-

grade plant process areas and equipment, stumps may be left 

no higher than 6 IN above existing ground surface, unless 

assessed and specified otherwise by the Engineer. 

B. Disposal of Waste Materials: 

1. Do not burn combustible materials on site. 

2. Remove all waste materials from site. 

3. Do not bury organic matter on site. 

3.03 ACCEPTANCE 

A. Upon completion of the site clearing, obtain Engineer's acceptance of the extent of 

clearing, depth of stripping and rough grade. 

END OF SECTION 
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SECTION 02576 

CONCRETE SIDEWALKS AND DRIVEWAYS 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. Scope of Work: Constructing new concrete sidewalks and driveways as shown on the 

Drawings. 

1.02 QUALITY ASSURANCE 

A. Codes and Standards: Comply with applicable sections of F.D.O.T. Specifications 

and local governing regulations. 

B. The mixture, placement, and curing of all concrete work shall be in accordance with 

F.D.O.T. Specifications. 

1.03 SHOP DRAWINGS AND SUBMITTALS 

A. Submittals shall be submitted to the County for review and acceptance prior to 

construction in accordance with the General Conditions and specifications Section 

01300 "Submittals." 

B. Furnish manufacturer's product data, design mixes, test reports, and materials 

certifications. 

1.04 JOB CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for 

other construction activities. 

B. Utilize flagman, barricades, warning signs, and warning lights as required. 

1.05 GUARANTEE 

A. All restored areas within the public right-of-way shall be guaranteed for 1-year after 

final acceptance.  In the event of cracked or broken concrete surfaces, the Contractor 

shall make the necessary repairs to restore the concrete within 10-calendar days after 

notification by the County.  The cost of such repairs shall be paid by the Contractor. 

PART 2 -  PRODUCTS 

2.01 GENERAL 

A. All material supplied shall be one of the products specified in Appendix D "List of 

Approved Products" appended to these technical specifications. 
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2.02 CONCRETE MATERIALS 

A. Forms: Steel or wood for each type of use of size and strength to resist movement 

during concrete placement and to retain horizontal and vertical alignment until 

removal.  Use straight forms, free of distortion and defects. 

1. Use flexible spring steel forms or laminated boards to form radius bends as 

required. 

2. Coat forms with a non-staining form release agent that will not discolor or 

deface the surface of the concrete. 

B. Fibermesh Reinforcement: Fibermesh reinforcement fibers shall be 2-inches to 3-

inches collated polypropylene fibers.  Fibers shall be in strict accordance with the 

manufacturer recommendations and within the time as specified in ASTM C94, Type 

III 4.13 and applicable building codes. 

C. Concrete Materials: Comply with requirements of F.D.O.T. Section 347 for concrete 

materials, admixtures, bonding materials, curing materials, and others as required. 

D. Epoxy Resin Grout: Type N as specified in F.D.O.T. Section 926. 

E. Aggregate, brick, or other material required to match existing driveway or walk shall 

be as approved by the County. 

2.03 CONCRETE MIX, DESIGN, AND TESTING 

A. Comply with requirements of applicable F.D.O.T. Section 347 for concrete mix 

design, sampling and testing, and quality control, and as herein specified. 

B. Design the mix to produce standard weight concrete consisting of Portland cement, 

aggregate, air entraining admixture, and water to produce the following properties. 

1. Compressive Strength: Class B, 3,000 psi for walks and curbs. 

2. Compressive Strength: Class A, 4,000 psi for driveways. 

3. Air Content: 3% to 6% . 

C. Concrete slump shall not exceed plus or minus 1-inch from approved design slump. 

PART 3 -  EXECUTION 

3.01 CONCRETE SIDEWALK, DRIVEWAY, AND CURB AND GUTTER 

A. Surface Preparation: 

1. Remove loose material from the compacted sub base surface immediately 

before placing concrete. 

2. Proof-roll prepared sub base surface to check for unstable areas and the need 

for additional compaction.  Do not begin paving work until such conditions 

have been corrected and are ready to receive paving. 
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B. Form Construction: 

1. Set forms to the required grades and lines, rigidly braced and secured.  Install 

sufficient quantity of forms to allow continuous progress of the Work and so 

that forms can remain in place at least 24-hours after concrete placement. 

2. Check completed form work for grade alignment to the following tolerances: 

a. Top of forms not more than 1/8-inch in 10-feet. 

b. Vertical face on longitudinal axis, not more than 1/4-inch in 10-feet. 

3. Clean forms for reuse immediately after use, and coat with form release agent 

as often as required to ensure separation from concrete without damage. 

C. Concrete Placement: 

1. Do not place concrete until sub base and forms have been checked for line and 

grade.  Moisten if required to provide a uniform dampened condition at the 

time concrete is placed.  Do not place concrete around manholes or other 

structures until they are completed to required finish elevation and alignment.  

Use special colors or aggregate as required to match existing material. 

2. Place concrete using methods which prevent segregation of the mix.  

Consolidate concrete along the face of forms and adjacent to transverse joints 

with an internal vibrator.  Keep vibrator away from joint assemblies, 

reinforcement, or side forms.  Use only square-faced shovels for hand 

spreading and consolidation.  Consolidate with care to prevent dislocation of 

reinforcing, dowels, and joint devices.  Do not use vibrators to push or move 

concrete in forms or chute. 

3. Deposit and spread concrete in a continuous operation between transverse 

joints, as far as possible.  If interrupted for more than 1/2-hour, place a 

construction joint. 

4. An automatic machine may be used for sidewalk or curb and gutter placement 

at Contractor's option.  If machine placement is to be used, submit revised mix 

design and laboratory test results which meet or exceed the minimum herein 

specified.  Machine placement must produce sidewalks and/or curbs and 

gutters to the required cross-section, lines, grades, finish, and jointing as 

specified for formed concrete.  If results are not acceptable, remove and 

replace with formed concrete as specified. 

5. Joints: Construct expansion, weakened-plane (contraction), and construction 

joints true-to-line with face perpendicular to surface of the concrete, unless 

otherwise indicated.  Construct transverse joints at right angles to the 

centerline, unless otherwise indicated.  When joining existing structures place 

transverse joints to align with previously placed joints, unless otherwise 

indicated. 
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a. Weakened-Plane Joints: Provide weakened-plane (contraction) joints 

sectioning concrete into areas as shown on the Drawings.  Construct 

weakened plane joints for a depth equal to at least 1/4 concrete 

thickness, by sawing within 24-hours of placement or formed during 

finishing operations.  Place joints at intervals not to exceed 10-feet if 

not otherwise indicated. 

b. Construction Joints: Place construction joints at the end of all pours 

and at locations where placement operations are stopped for a period 

of more than 1/2-hour, except where such pours terminate at expansion 

joints.  Construction joints shall be as shown or, if not shown, use 

standard metal keyway-section form of appropriate height. 

c. Expansion Joints: 

i. Provide premolded joint filler for expansion joints abutting 

concrete curbs, catch basin, manholes, inlets, structures, walks, 

and other fixed objects, unless otherwise indicated. 

ii. Locate expansion joints at 12-feet on center for concrete walks 

unless otherwise indicated. 

iii. Extend joint fillers full-width and depth of joint, and not less 

than 1/2-inch below finished surface where joint sealer is 

indicated.  If no joint sealer, place top of joint filler flush with 

finished concrete surface. 

iv. Furnish joint fillers in one-piece lengths for the full width 

being placed, wherever possible.  Where more than one length 

is required, lace or clip joint filler sections together.  Pieces 

shorter than 4-inches shall not be used unless specifically 

shown as such. 

v. Protect the top edge of the joint filler during concrete 

placement with a metal cap or other temporary material.  

Remove protection after concrete has been placed on both sides 

of joint. 

vi. Fillers and Sealants: Comply with the requirements of these 

specifications for preparation of joints, materials installation, 

and performance, and as herein specified. 

D. Concrete Finishing: 

1. After striking-off and consolidating concrete, smooth the surface by screening 

and floating.  Use hand methods only where mechanical floating is not 

possible.  Adjust the floating to compact the surface and produce a uniform 

texture. 

2. After floating, test surface for trueness with a 20-foot straightedge.  Variations 

exceeding 1/3-inch for any two points within 10-feet shall not be acceptable.  

Distribute concrete as required to remove surface irregularities, and refloat 

repaired areas to provide a continuous smooth finish. 
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3. Work edges of slabs, gutters, back top edge of curb, and formed joints with an 

edging tool, and round 10-1/2-inch radius, unless otherwise indicated.  

Eliminate any tool marks on concrete surface. 

4. After completion of floating and when excess moisture or surface sheen has 

disappeared, broom finish sidewalks by drawing a fine-hair broom across 

concrete surface, perpendicular to a line of pedestrian traffic.  If the existing 

material has another finish, match existing finish. 

5. Do not remove forms for 24-hours after concrete has been placed.  After form 

removal, clean ends of joints and point up any minor honeycombed areas. 

E. Curing: 

Protect and cure finished concrete paving and walks, complying with applicable 

requirements of F.D.O.T. Section 350.  Use moist-curing methods for initial curing of 

approved concrete curing compounds whenever possible. 

F. Repairs and Protections: 

1. Repair or replace broken or defective concrete, as directed by the County. 

2. Drill test cores where directed by the County, when necessary to determine 

magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory 

pavement areas with Portland cement concrete bonded to pavement with 

epoxy resin grout. 

3. Protect concrete from damage until acceptance of work.  When construction 

traffic is permitted, maintain pavement as clean as possible by removing 

surface stains and spillage of materials as they occur. 

4. Sweep concrete pavement and wash free of stains and discolorations, dirt, and 

other foreign material just prior to final inspection. 

3.02 FIELD QUALITY CONTROL 

A. General: Repair or remove and replace unacceptable concrete sidewalk, driveways, or 

curb and gutter as directed by the County. 

B. Surface Elevation: Actual surface elevations shall be within ± 0.05 feet of specified or 

indicated elevations an any given point.  Surface elevations between any 2 given 

points shall be interpolated from a direct line between the 2 points.  Surfaces 

exceeding actual elevation tolerances of more than ± 0.05 feet at any 2 points within a 

distance of 15-feet will not be acceptable. 

END OF SECTION 
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SECTION 02578 

SOLID SODDING 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. Scope of Work: Establishing a stand of grass by furnishing and placing grass sod.  

Included are fertilizing, watering, and maintenance as required to assure a healthy 

stand of grass.  Solid sodding shall be placed on all slopes greater than 4:1, within 10-

feet of all proposed structures, and in all areas where existing grass or sod (regardless 

of it's condition) is removed or disturbed by Contractor's operation unless otherwise 

specified or shown on the Drawings. 

1.02 SHOP DRAWINGS AND SUBMITTALS 

A. Submittals shall be submitted to the County for review and acceptance prior to 

construction in accordance with the General Conditions and specifications Section 

01300 "Submittals." 

1. A certification of sod quality by the producer shall be delivered to the County 

ten days prior to use. 

PART 2 -  PRODUCTS 

2.01 GENERAL 

A. All material supplied shall be one of the products specified in Appendix D "List of 

Approved Products" appended to these technical specifications. 

2.02 GRASS SOD 

A. Grass sod for the road rights-of-way shall be of variety to match the existing adjacent 

area and shall be well matted with grass roots.  The sod shall be taken up in 

rectangles, preferably 12-inch by 24-inch, shall be a minimum of 2-inches in 

thickness, and shall be live, fresh, and uninjured at the time of planting. 

B. Grass sod for restoration of new construction sites and/or areas disturbed by 

construction on existing sites shall Bahia well matted with grass roots.  The sod shall 

be taken up in rectangles, preferably 12-inch by 24-inch, shall be a minimum of 2-

inches in thickness, and shall be live, fresh, and uninjured at the time of planting. 

C. It shall be reasonably free of weeds and other grasses and shall have a soil mat of 

sufficient thickness adhering firmly to the roots to withstand all necessary handling.  

The sod shall be planted as soon as possible after being dug and shall be shaded and 

kept moist until it is planted. 
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D. Contractor shall sod all areas disturbed. 

2.03 FERTILIZER 

A. Commercial fertilizers shall comply with the state fertilizer laws. 

B. The numerical designations for fertilizer indicate the minimum percentages 

(respectively) of (1) total nitrogen, (2) available phosphoric acid, and (3) water-

soluble potash contained in the fertilizer. 

C. The chemical designation of the fertilizer shall be 6-6-6.  At least 50% of the nitrogen 

shall be derived from organic sources.  At least 50 % 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 quantitative 

analysis card attached to each bag or other container. 

2.04 WATER FOR GRASSING 

A. The water used in the sodding operations shall be by the Contractor as approved by 

the County. 

PART 3 -  EXECUTION 

3.01 PREPARATION OF GROUND 

A. The area over which the sod is to be placed shall be scarified or loosened to a depth 

and then raked smooth and free from debris.  Where the soil is sufficiently loose and 

clean, the County, at its discretion, may authorize the elimination of ground 

preparation. 

3.02 APPLICATION OF FERTILIZER 

A. Before applying fertilizer, the soil pH shall be brought to a range of 6.0 - 7.0. 

B. The fertilizer shall be spread uniformly over the area to be sodded at the rate of 700-

pounds per acre, or 16-pounds per 1,000 square feet, by a spreading device capable of 

uniformly distributing the material at the specified rate.  Immediately after spreading, 

the fertilizer shall be mixed with the soil to a depth of approximately 4-inches. 

C. On steep slopes, where the use of a machine for spreading or mixing is not 

practicable, the fertilizer shall be spread by hand and raked in and thoroughly mixed 

with the soil to a depth of approximately 2-inches. 

3.03 PLACING SOD 

A. The sod shall be placed on the prepared surface, with edges in close contact and shall 

be firmly and smoothly embedded by light tamping with appropriate tools. 

B. Where sodding is used in drainage ditches, or on slopes of 4:1 or greater, the setting 

of the pieces shall be staggered to avoid a continuous seam along the line of flow.  
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Along the edges of such staggered areas, the offsets of individual strips shall not 

exceed 6-inches.  In order to prevent erosion caused by vertical edges at the outer 

limits, the outer pieces of sod shall be tamped so as to produce a featheredge effect. 

C. On slopes greater than 2:1, the Contractor shall, if necessary, prevent the sod from 

sliding by means of wooden pegs driven through the sod blocks into firm earth at 

suitable intervals. 

D. Sod which has been cut for more than 72-hours shall not be used unless specifically 

authorized by the County after the inspection thereof.  Sod which is not planted 

within 24-hours after cutting shall be stacked in an approved manner, maintained, and 

properly moistened.  Any pieces of sod that, after placing, show an appearance of 

extreme dryness shall be removed and replaced by fresh, uninjured pieces. 

E. Sodding shall not be performed when weather and soil conditions are, in the County’s 

opinion, unsuitable for proper results. 

3.04 WATERING 

A. The areas on which the sod is to be placed shall contain sufficient moisture, as 

determined by the County, for optimum results.  After being placed, the sod shall be 

kept in a moist condition to the full depth of the rooting zone for at least 2-weeks.  

Thereafter, the Contractor shall apply water as needed until the sod roots and starts to 

grow for a minimum of 60-days (or until final acceptance, whichever is latest). 

3.05 MAINTENANCE 

A. The Contractor shall maintain, at his expense, the sodded areas in a satisfactory 

condition until final acceptance of the Project.  Such maintenance shall include 

repairing of any damaged areas and replacing areas in which the establishment of the 

grass stand does not appear to be developing satisfactorily. 

B. Replanting or repair necessary due to the Contractor's negligence, carelessness, or 

failure to provide routine maintenance shall be at the Contractor's expense. 

 

END OF SECTION 
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SECTION 03150  

MODIFICATIONS AND REPAIR TO CONCRETE 

PART 1 -  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor, materials, equipment and incidentals required and cut, remove, 

repair or otherwise modify parts of existing concrete structures or appurtenances as 

shown on the Drawings and as specified herein.  Work under this Section shall also 

include bonding new concrete to existing concrete. 

1.02 RELATED WORK 

A. Concrete Joints and Accessories are included in Section 03250. 

B. Cast-in-Place Concrete is included in Section 03300. 

1.03 SUBMITTALS 

A. Submit manufacturer's technical literature on all product brands proposed for use, to 

the Engineer for review.  The submittal shall include the manufacturer's installation 

and/or application instructions. 

B. When substitutions for acceptable brands of materials specified herein are proposed, 

submit brochures and technical data of the proposed substitutions to the Engineer for 

approval before delivery to the project. 

1.04 REFERENCE STANDARDS 

A. American Society for Testing and Materials (ASTM) 

1. ASTM C881 - Standard Specification for Epoxy-Resin-Base Bonding 

Systems for Concrete. 

2. ASTM C882 - Standard Test Method for Bond Strength of Epoxy-Resin 

Systems Used with Concrete by Slant Sheer. 

3. ASTM C883 - Standard Test Method for Effective Shrinkage of Epoxy-Resin 

Systems Used with Concrete. 

4. ASTM D570 - Standard Test Method for Water Absorption of Plastics. 

5. ASTM D638 - Standard Test Method for Tensile Properties of Plastics. 

6. ASTM D695 - Standard Test Method for Compressive Properties of Rigid 

Plastics. 

7. ASTM D732 - Standard Test Method for Shear Strength of Plastics by Punch 

Tool. 
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8. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced 

and Reinforced Plastics and Electrical Insulating Materials. 

B. Where reference is made to one of the above standards, the latest revision as 

referenced in the FBC shall be used. 

1.05 QUALITY ASSURANCE 

A. No existing structure or concrete shall be shifted, cut, removed, or otherwise altered 

until authorization is given by the Engineer. 

B. When removing materials or portions of existing structures and when making 

openings in existing structures, all precautions shall be taken and all necessary 

barriers, shoring and bracing and other protective devices shall be erected to prevent 

damage to the structures beyond the limits necessary for the new work, protect 

personnel, control dust and to prevent damage to the structures or contents by falling 

or flying debris.  Unless otherwise permitted, shown or specified, line drilling will be 

required in cutting existing concrete. 

C. Manufacturer Qualifications:  The manufacturer of the specified products shall have a 

minimum of 10 years experience in the manufacture of such products and shall have 

an ongoing program of training, certifying and technically supporting the Contractor's 

personnel. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Deliver the specified products in original, unopened containers with the 

manufacturer's name, labels, product identification and batch numbers. 

B. Store and condition the specified product as recommended by the manufacturer. 

 

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. General 

1. Materials shall comply with this Section and any state or local regulations. 

B. Epoxy Bonding Agent  

1. General 

a. The epoxy bonding agent shall be a two-component, solvent-free, 

asbestos-free moisture insensitive epoxy resin material used to bond 

plastic concrete to hardened concrete complying with the requirements 

of ASTM C881, Type II and the additional requirements specified 

herein. 

2. Material 
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a. Properties of the cured material: 

i. Compressive Strength (ASTM D695): 8500 psi minimum at 28 

days. 

ii. Tensile Strength (ASTM D638): 4000 psi minimum at 14 days. 

iii. Flexural Strength (ASTM D790 - Modulus of Rupture): 6,300 

psi minimum at 14 days. 

iv. Shear Strength (ASTM D732):  5000 psi minimum at 14 days. 

v. Water Absorption (ASTM D570 - 2 hour boil):  One percent 

maximum at 14 days. 

vi. Bond Strength (ASTM C882) Hardened to Plastic:  1500 psi 

minimum at 14 days moist cure. 

vii. Effective Shrinkage (ASTM C883):  Passes Test. 

viii. Color:  Gray. 

b. Approved manufacturers include:  Sika Corporation, Lyndhurst, NJ - 

Sikadur 32, Hi-Mod; Master Builder's, Cleveland, OH - Concresive 

Liquid (LPL) or equal. 

C. Epoxy Paste 

1. General 

a. Epoxy Paste shall be a two-component, solvent-free, asbestos free, 

moisture insensitive epoxy resin material used to bond dissimilar 

materials to concrete such as setting railing posts, dowels, anchor bolts 

and all-threads into hardened concrete and shall comply with the 

requirements of ASTM C881, Type I, Grade 3 and the additional 

requirements specified herein.  It may also be used to patch existing 

surfaces where the glue line is 1/8-in or less. 

2. Material 

a. Properties of the cured material: 

i. Compressive Properties (ASTM D695):  10,000 psi minimum 

at 28 days. 

ii. Tensile Strength (ASTM D638):  3,000 psi minimum at 14 

days.  Elongation at Break - 0.3 percent minimum. 

iii. Flexural Strength (ASTM D790 - Modulus of Rupture):  3,700 

psi minimum at 14 days. 

iv. Shear Strength (ASTM D732):  2,800 psi minimum at 14 days. 

v. Water Absorption (ASTM D570):  1.0 percent maximum at 7 

days. 

vi. Bond Strength (ASTM C882):  2,000 psi at 14 days moist cure. 

vii. Color:  Concrete grey. 

3. Approved manufacturer's include: 
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a. Overhead applications:  Sika Corporation, Lyndhurst, NJ - Sikadur 

Hi-mod LV 31; Master Builders, Inc., Cleveland, OH - Concresive 

1438 or equal. 

b. Sika Corporation, Lyndhurst, N.J. - Sikadur Hi-mod LV 32; Master 

Builders, Inc., Cleveland, OH - Concresive 1438 or equal. 

D. Non-Shrink Precision Cement Grout, Non-Shrink Cement Grout, Non-Shrink Epoxy 

Grout and Polymer Modified mortar are included in Section 03600 GROUT. 

E. Adhesive Capsule type anchor system shall be equal to the HVA adhesive Anchoring 

System by Hilti Fastening Systems, Tulsa, OK.  The capsule shall consist of a sealed 

glass capsule containing premeasured amounts of polyester or vinylester resin, quartz 

sand aggregate and a hardener contained in a separate vial within the capsule.  Where 

the adhesive anchor is under sustained tensile loading (i.e. vertically installed 

anchors) the anchor system shall be Hilti HIT RE-500 SD by Hilti Fastening Systems, 

Tulsa, OK. 

F. Acrylic Latex Bonding Agents shall not be used for this project. 

G. Crack Repair Epoxy Adhesive 

1. General 

a. Crack Repair Epoxy Adhesive shall be a two-component, solvent-free, 

moisture insensitive epoxy resin material suitable for crack grouting 

by injection or gravity feed.  It shall be formulated for the specific size 

of opening or crack being injected. 

b. All concrete surfaces containing potable water or water to be treated 

for potable use that are repaired by the epoxy adhesive injection 

system shall be coated with an acceptable epoxy coating approved by 

the FDA for use in contact with potable water. 

2. Material 

a. Properties of the cured material 

i. Compressive Properties (ASTM D695):  10,000 psi minimum 

at 28 days. 

ii. Tensile Strength (ASTM D638):  5,300 psi minimum at 14 

days.  Elongation at Break - 2 to 5 percent. 

iii. Flexural Strength (ASTM D790 - Modulus of Rupture): 12,000 

psi minimum at 14 days (gravity); 4,600 psi minimum at 14 

days (injection) 

iv. Shear Strength (ASTM D732):  3,700 psi minimum at 14 days. 

v. Water Absorption (ASTM D570 - 2 hour boil):  1.5 percent 

maximum at 7 days. 

vi. Bond Strength (ASTM C882):  2,400 psi at 2 days dry; 2,000 

psi at 14 days dry plus 12 days moist. 

vii. Effective Shrinkage (ASTM 883):  Passes Test. 
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3. Approved manufacturer's include: 

a. For standard applications:  Sika Corporation, Lyndhurst, NJ - Sikadur 

Hi-Mod; Master Builders Inc., Cleveland, OH - Concressive 1380 or 

equal. 

b. For very thin applications; Sika Corporation, Lyndhurst, NJ - Sikadur 

Hi-Mod LV; Master Builders Inc., Cleveland, OH - Concressive 1468 

or equal. 

PART 3 -  EXECUTION 

3.01 GENERAL  

A. Cut, repair, reuse, demolish, excavate or otherwise modify parts of the existing 

structures or appurtenances, as indicated on the Drawings, specified herein, or 

necessary to permit completion of the Work.  Finishes, joints, reinforcements, 

sealants, etc, are specified in respective Sections.  All work shall comply with other 

requirements of this of Section and as shown on the Drawings. 

B. All commercial products specified in this Section shall be stored, mixed and applied 

in strict compliance with the manufacturer's recommendations. 

C. In all cases where concrete is repaired in the vicinity of an expansion joint or control 

joint the repairs shall be made to preserve the isolation between components on either 

side of the joint. 

D. When drilling holes for dowels/bolts at new or existing concrete, drilling shall stop if 

rebar is encountered.  As approved by the Engineer, the hole location shall be 

relocated to avoid rebar.  Rebar shall not be cut without prior approval by the 

Engineer.  Where possible, rebar locations shall be identified prior to drilling using 

"rebar locators" so that drilled hole locations may be adjusted to avoid rebar 

interference. 

3.02 CONCRETE REMOVAL 

A. Concrete designated to be removed to specific limits as shown on the Drawings or 

directed by the Engineer, shall be done by line drilling at limits followed by chipping 

or jack-hammering as appropriate in areas where concrete is to be taken out.  Remove 

concrete in such a manner that surrounding concrete or existing reinforcing to be left 

in place and existing in place equipment is not damaged.  Sawcutting at limits of 

concrete to be removed shall only be done if indicated on the Drawings, or after 

obtaining written approval from the Engineer. 

B. Where existing reinforcing is exposed due to saw cutting/core drilling and no new 

material is to be placed on the sawcut surface, a coating or surface treatment of epoxy 

paste shall be applied to the entire cut surface to a thickness of 1/4-in. 

C. In all cases where the joint between new concrete or grout and existing concrete will 

be exposed in the finished work, except as otherwise shown or specified, the edge of 
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concrete removal shall be a 1-in deep saw cut on each exposed surface of the existing 

concrete. 

D. Concrete specified to be left in place which is damaged shall be repaired by approved 

means to the satisfaction of the Engineer. 

E. The Engineer may from time to time direct the Contractor to make additional repairs 

to existing concrete.  These repairs shall be made as specified or by such other 

methods as may be appropriate. 

3.03 CONNECTION SURFACE PREPARATION 

A. Connection surfaces shall be prepared as specified below for concrete areas requiring 

patching, repairs or modifications as shown on the Drawings, specified herein, or as 

directed by the Engineer. 

B. Remove all deteriorated materials, dirt, oil, grease, and all other bond inhibiting 

materials from the surface by dry mechanical means, i.e. - sandblasting, grinding, etc, 

as approved by the Engineer.  Be sure the areas are not less than 1/2-in in depth.  

Irregular voids or surface stones need not be removed if they are sound, free of 

laitance, and firmly embedded into parent concrete, subject to the Engineer's final 

inspection. 

C. If reinforcing steel is exposed, it must be mechanically cleaned to remove all 

contaminants, rust, etc, as approved by the Engineer.  If half of the diameter of the 

reinforcing steel is exposed, chip out behind the steel.  The distance chipped behind 

the steel shall be a minimum of 1/2-in.  Reinforcing to be saved shall not be damaged 

during the demolition operation. 

D. Reinforcing from existing demolished concrete which is shown to be incorporated in 

new concrete shall be cleaned by mechanical means to remove all loose material and 

products of corrosion before proceeding with the repair.  It shall be cut, bent or 

lapped to new reinforcing as shown on the Drawings and provided with a minimum 

cover all around as specified on the contract drawings or 2-in. 

E. The following are specific concrete surface preparation "methods" are to be used 

where called for on the Drawings, specified herein or as directed by the Engineer.  All 

installation of anchors shall be according to the manufacturer’s recommendations. 

1. Method A: After the existing concrete surface at connection has been 

roughened and cleaned, thoroughly moisten the existing surface with water.  

Brush on a 1/16-in layer of cement and water mixed to the consistency of a 

heavy paste.  Immediately after application of cement paste, place new 

concrete or grout mixture as detailed on the Drawings. 

2. Method B: After the existing concrete surface has been roughened and 

cleaned, apply epoxy bonding agent at connection surface.  The field 

preparation and application of the epoxy bonding agent shall comply strictly 

with the manufacturer's recommendations.  Place new concrete or grout 
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mixture to limits shown on the Drawings within time constraints 

recommended by the manufacturer to ensure bond. 

3. Method C: Drill a hole 1/4-in larger than the diameter of the dowel.  The hole 

shall be blown clear of loose particles and dust just prior to installing epoxy.  

The drilled hole shall first be filled with epoxy paste, and then dowels/bolts 

shall be buttered with paste then inserted by tapping.  Unless otherwise shown 

on the Drawings, deformed bars shall be drilled and set to a depth of ten bar 

diameters and smooth bars shall be drilled and set to a depth of fifteen bar 

diameters.  If not noted on the Drawings, the Engineer will provide details 

regarding the size and spacing of dowels. 

4. Method D: Combination of Method B and C. 

5. Method E: Capsule anchor system shall be set in existing concrete by drilling 

holes to the required depth to develop the full tensile and shear strengths of 

the anchor material being used.  The anchor bolts system shall be installed per 

the manufacturer's recommendation in holes sized as required.  The anchor 

stud bolt, rebar or other embedment item shall be tipped with a double 45 

degree chamfered point, securely fastened into the chuck of all rotary 

percussion hammer drill and drilled into the capsule filled hole. 

3.04 GROUTING 

A. Grouting shall be as specified in Section 03600. 

3.05 CRACK REPAIR 

A. Cracks on horizontal surfaces shall be repaired by gravity feeding crack sealant into 

cracks per manufacturer's recommendations.  If cracks are less than 1/16-in in 

thickness they shall be pressure injected. 

B. Cracks on vertical surfaces shall be repaired by pressure injecting crack sealant 

through valves sealed to surface with crack repair epoxy adhesive per manufacturer's 

recommendations. 

 

END OF SECTION 
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SECTION 03250 

CONCRETE JOINTS AND JOINT ACCESSORIES 

PART 1 -  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor, materials, equipment and incidentals required and install accessories 

for concrete joints as shown on the Drawings and as specified herein. 

1.02 RELATED WORK 

A. Cast-In-Place Concrete is included in Section 03300. 

1.03 SUBMITTALS 

A. Submit to the Engineer, in accordance with Section 01300, shop drawings and 

product data. Submittals shall include at least the following: 

1. Standard Waterstops:  Product data including catalogue cut, technical data, 

storage requirements, splicing methods and conformity to ASTM standards. 

2. Special Waterstops:  Product data including catalogue cut, technical data, 

location of use,  storage requirements, splicing methods, installation 

instructions and conformity to ASTM standards. 

3. Premolded joint fillers:  Product data including catalogue cut, technical data, 

storage requirements, installation requirements, location of use and 

conformity to ASTM standards. 

4. Bond breaker:  Product data including catalogue cut, technical data, storage 

requirements, installation requirements, location of use and conformity to 

ASTM standards. 

5. Expansion joint dowels:  Product data on the complete assembly including 

dowels, coatings, lubricants, spacers, sleeves, expansion caps, installation 

requirements and conformity to ASTM standards. 

6. Compressible joint filler:  Product data including catalogue cut, technical data, 

storage requirements, installation requirements, location of use and 

conformity to ASTM standards. 

7. Bonding agents:  Product data including catalogue cut, technical data, storage 

requirements, product life, application requirements and conformity to ASTM 

standards. 

B. Certifications 

1. Certification that all materials used within the joint system is compatible with 

each other. 
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2. Certifications that materials used in the construction of joints are suitable for 

use in contact with potable water 30 days after installation. 

1.04 REFERENCE STANDARDS 

A. American Society for Testing and Materials (ASTM) 

1. ASTM A675 - Standard Specification for Steel Bars, Carbon, Hot-Wrought, 

Special Quality, Mechanical Properties. 

2. ASTM C881 - Standard Specification for Epoxy-Resin-Base Bonding 

Systems for Concrete. 

3. ASTM C1059 - Standard Specification for Latex Agents for Bonding Fresh to 

Hardened Concrete. 

4. ASTM D1751 - Standard Specification for Preformed Expansion Joint Fillers 

for Concrete Paving and Structural Construction. (Nonextruding and Resilient 

Bituminous Types). 

5. ASTM D1752 - Standard Specification for Preformed Sponge Rubber and 

Cork Expansion Joint Fillers for Concrete Paving and Structural Construction. 

B. U.S. Army Corps of Engineers (CRD). 

1. CRD C572 - Specification for Polyvinylchloride Waterstops. 

C. Federal Specifications 

1. FS SS-S-210A - Sealing Compound for Expansion Joints. 

D. Where reference is made to one of the above standards, the revision in effect at the 

time of bid opening shall apply. 

 

PART 2 -  PRODUCTS 

 

2.01 GENERAL 

A. The use of manufacturer's name and model or catalog number is for the purpose of 

establishing the standard of quality and general configuration desired. 

B. All materials used together in a given joint (bond breakers, backer rods, joint fillers, 

sealants, etc) shall be compatible with one another.  Coordinate selection of suppliers 

and products to ensure compatibility.  Under no circumstances shall asphaltic bond 

breakers or joint fillers be used in joints receiving sealant. 

C. All chemical sealant type waterstops shall be products specifically manufactured for 

the purpose for which they will be used and the products shall have been successfully 

used on similar structures for more than five years. 
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2.02 MATERIALS 

A. Standard Waterstops 

1. PVC Waterstops - The waterstop shall be made by extruding elastomeric 

plastic compound with virgin polyvinylchloride as the basic resins.  The 

compound shall contain no reprocessed materials.  Minimum tensile strength 

of waterstop shall be 1750 psi.  The waterstop shall conform to CRD-C572.  

The waterstop shall be Greenstreak Group, Inc. model No. 732 or approved 

equal for construction joints and Greenstreak Group Inc. Model No. 738 for 

expansion joints.  Provide grommets or pre-punched holes spaced at 12 inches 

on center along length of waterstop.   

2. Factory Fabrications: Provide factory made waterstop fabrications for all 

changes of direction, transitions, and intersections, leaving only straight butt 

joints of sufficient length for splicing in the field.  

B. Special Waterstops 

1. Base Seal PVC Waterstop - The waterstop shall be made by extruding 

elastomeric plastic compound with virgin polyvinylchloride as the basic 

resins.  The compound shall contain no reprocessed materials.  Minimum 

tensile strength of waterstop shall be 1750 psi.  The waterstop shall conform 

to CRD-C572.  Waterstops shall be style 925 for expansion joints, style 928 

for control joints, and style 927 for construction joints by Greenstreak Plastic 

Products, St. Louis, MO or equal. 

2. Preformed adhesive waterstops - The waterstop shall be a rope type preformed 

plastic waterstop meeting the requirements of Federal Specification SS-S-

210A.  The rope shall have a cross-section of approximately one square inch 

unless otherwise specified or shown on the Drawings.  The waterstop shall be 

Synko-Flex waterstop as manufactured by Synko-Flex Products of Houston, 

TX, Lockstop by Greenstreak Group Inc., or equal.  Primer for the material 

shall be as recommended by the waterstop manufacturer. 

C. Premolded Joint Filler 

1. Premolded joint filler - structures.  Self-expanding cork, premolded joint filler 

shall conform to ASTM D1752, Type III.  The thickness shall be 3/4-in unless 

shown otherwise on the Drawings. 

2. Premolded joint filler - sidewalk and roadway concrete pavements or where 

fiber joint filler is specifically noted on the Drawings.  The joint filler shall be 

asphalt-impregnated fiber board conforming to ASTM D1751.  Thickness 

shall be 3/4-in unless otherwise shown on the Drawings. 

D. Bond Breaker 

1. Bond breaker tape shall be an adhesive-backed glazed butyl or polyethylene 

tape which will satisfactorily adhere to the premolded joint filler or concrete 

surface as required.  The tape shall be the same width as the joint. 
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2. Except where tape is specifically called for on the drawings, bond breaker for 

concrete shall be either bond breaker tape or a nonstaining type bond 

prevention coating such as Williams Tilt-up Compound by Williams 

Distributors Inc.; Silcoseal 77, by SCA Construction Supply Division, 

Superior Concrete Accessories or equal. 

E. Expansion Joint Dowels 

1. Dowels shall be smooth steel conforming to ASTM A675, Grade 70.  Dowels 

must be straight and clean, free of loose flaky rust and loose scale.  Dowels 

may be sheared to length provided deformation from true shape caused by 

shearing does not exceed 0.04-in on the diameter of the dowel and extends no 

more than 0.04-in from the end.  Bars shall be coated with a bond breaker on 

the expansion end of the dowel.  Expansion caps shall be provided on the 

expansion end.  Caps shall allow for at least 1-1/2-in of expansion. 

2. Dowel Bar Sleeves:  Provide Greenstreak two component Speed Dowel 

System, to accept 1” diameter x 12” long slip dowels. The Greenstreak Group, 

Inc. Speed Dowel System is comprised of a reusable base and a plastic sleeve.  

Both pieces shall be manufactured from polypropylene plastic.   

F. Bonding Agent 

1. Epoxy bonding agent shall be a two-component, solvent-free, moisture 

insensitive, epoxy resin material conforming to ASTM C881, Type II.  The 

bonding agent shall be Sikadur 32 Hi-Mod by Sika Corporation of Lyndhurst, 

N.J.; Concresive Liquid (LPL) by Master Builders of Cleveland, OH or equal.  

Acrylic may be used if approved by the Engineer. 

G. Compressible Joint Filler 

1. The joint filler shall be a non-extruded watertight strip material use to fill 

expansion joints between structures.  The material shall be capable of being 

compressed at least 40 percent for 70 hours at 68 degrees F and subsequently 

recovering at least 20 percent of its original thickness in the first 1/2 hour after 

unloading.  Compressible Joint filler shall be Evasote 380 E.S.P, by E-Poxy 

Industries, Inc., Ravena, NY , Sikaflex 1a by Sika or equal. 

PART 3 -  EXECUTION 

3.01 INSTALLATION 

A. Standard Waterstops 

1. Install waterstops for all joints where indicated on the Drawings.  Waterstops 

shall be continuous around all corners and intersections so that a continuous 

seal is provided. Provide factory made waterstop fabrications for all changes 

in direction, intersections and transitions leaving only straight butt joints 

splices for the field.   
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2. Horizontal waterstops in slabs shall be clamped in position by the bulkhead 

(unless previously set in concrete). 

3. Waterstops shall be installed so that half of the width will be embedded on 

each side of the joint.  Care shall be exercised to ensure that the waterstop is 

completely embedded in void-free concrete. 

4. Waterstops shall be terminated 3-in below the exposed top of walls.  

Expansion joint waterstop center bulbs shall be plugged with foam rubber, 1-

in deep, at point of termination. 

B. Special Waterstops 

1. Install special waterstops at joints where specifically noted on the Drawings.  

Waterstops shall be continuous around all corners and intersections so that a 

continuous seal is provided.  Provide factory made waterstop fabrications for 

all changes in direction, intersections and transitions leaving only straight butt 

joints splices for the field.   

2. Each piece of the waterstop shall be of maximum practicable length to provide 

a minimum number of connections or splices.  Connections and splices shall 

conform to the manufacturer’s recommendations and as specified herein. 

3. Waterstops shall be terminated 3-in below the exposed top of walls. 

C. Construction Joints 

1. Make construction joints only at locations shown on the Drawings or as 

approved by the Engineer.  Any additional or relocation of construction joints 

proposed by the Contractor, must be submitted to the Engineer for written 

approval. 

2. Additional or relocated joints should be located where they least impair 

strength of the member.  In general, locate joints within the middle third of 

spans of slabs, beams and girders.  However, if a beam intersects a girder at 

the joint, offset the joint a distance equal to twice the width of the member 

being connected.  Locate joints in walls and columns at the underside of 

floors, slabs, beams or girders and at tops of footings or floor slabs.  Do not 

locate joints between beams, girders, column capitals, or drop panels and the 

slabs above them.  Do not locate joints between brackets or haunches and 

walls or columns supporting them. 

3. All joints shall be perpendicular to main reinforcement.  Continue reinforcing 

steel through the joint as indicated on the Drawings.  When joints in beams 

are allowed, provide a shear key and inclined dowels as approved by the 

Engineer. 

4. Provide sealant grooves for joint sealant where indicated on the Drawings. 

5. At all construction joints and at concrete joints designated on the Drawings to 

be "roughened", uniformly roughen the surface of the concrete to a full 

amplitude (distance between high and low points or side to side) of 
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approximately 1/4-in to expose a fresh face.  Thoroughly clean joint surfaces 

of loose or weakened materials by water-blasting or sandblasting and prepare 

for bonding. 

6. Provide waterstops in all wall and slab construction joints in liquid 

containment structures and at other locations shown on the Drawings. 

7. Keyways shall not be used in construction joints unless specifically shown on 

the Drawings or approved by the Engineer. 

D. Expansion Joints 

1. Do not extend through expansion joints, reinforcement or other embedded 

metal items that are continuously bonded to concrete on each side of joint. 

2. Position premolded joint filler material accurately.  Secure the joint filler 

against displacement during concrete placement and compaction.  Place joint 

filler over the face of the joint, allowing for sealant grooves as detailed on the 

Drawings.  Tape all joint filler splices to prevent intrusion of mortar.  Seal 

expansion joints as shown on the Drawings. 

3. Expansion joints shall be 3/4-in in width unless otherwise noted on the 

Drawings. 

4. Where indicated on Drawings, install smooth dowels at right angles to 

expansion joints.  Align dowels accurately with finished surface.  Rigidly hold 

in place and support during concrete placement.  Unless otherwise shown on 

the Drawings, apply oil or grease to one end of all dowels through expansion 

joints.  Provide plastic expansion caps on the lubricated ends of expansion 

dowels. 

5. Provide center bulb type waterstops in all wall and slab expansion joints in 

liquid containment structures and at other locations shown on the Drawings. 

E. Control Joints 

1. Provide sealant grooves, sealants and waterstops at control joints in slabs on 

grade or walls as detailed.  Provide waterstops at all wall and slab control 

joints in water containment structures and at other locations shown on the 

Drawings. 

2. Control joints may be sawed if specifically approved by the Engineer.  If 

control joint grooves are sawed, properly time the saw cutting with the time of 

the concrete set.  Start cutting as soon as concrete has hardened sufficiently to 

prevent aggregates from being dislodged by the saw.  Complete cutting before 

shrinkage stresses have developed sufficiently to induce cracking.  No 

reinforcing shall be cut during sawcutting. 

3. Extend every other bar of reinforcing steel through control joints or as 

indicated on the Drawings.  Where specifically noted on the Drawings, coat 

the concrete surface with a bond breaker prior to placing new concrete against 
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it.  Avoid coating reinforcement or waterstops with bond breaker at these 

locations.   

 

END OF SECTION 
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ISSUED FOR BIDSECTION 03300  

CAST-IN-PLACE CONCRETE 

PART 1 -  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor and materials required and install cast-in-place concrete complete as 

shown on the Drawings and as specified herein. 

1.02 RELATED WORK 

A. Concrete Joints and Joint Accessories are included in Section 03250. 

1.03 SUBMITTALS 

A. Submit to the Engineer, in accordance with Section 01300, shop drawings and 

product data including the following: 

1. Sources of cement, pozzolan and aggregates. 

2. Material Safety Data Sheets (MSDS) for all concrete components and 

admixtures. 

3. Air-entraining admixture.  Product data including catalogue cut, technical 

data, storage requirements, product life, recommended dosage, temperature 

considerations and conformity to ASTM standards. 

4. Water-reducing admixture.  Product data including catalogue cut, technical 

data, storage requirements, product life, recommended dosage, temperature 

considerations and conformity to ASTM standards. 

5. High-range water-reducing admixture (plasticizer).  Product data including 

catalogue cut, technical data, storage requirements, product life, recommended 

dosage, temperature considerations, retarding effect, slump range and 

conformity to ASTM standards.  Identify proposed locations of use. 

6. Concrete mix for each formulation of concrete proposed for use including 

constituent quantities per cubic yard, water-cementitious materials ratio, 

concrete slump, type and manufacturer of cement.  Provide either a. or b. 

below for each mix proposed. 

a. Standard deviation data for each proposed concrete mix based on 

statistical records. 

b. The curve of water-cementitious materials ratio versus concrete 

cylinder strength for each formulation of concrete proposed based on 

laboratory tests.  The cylinder strength shall be the average of the 28 

day cylinder strength test results for each mix.  Provide results of 7 and 

14 day tests if available. 
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7. Sheet curing material.  Product data including catalogue cut, technical data 

and conformity to ASTM standard. 

8. Liquid curing compound.  Product data including catalogue cut, technical 

data, storage requirements, product life, application rate and conformity to 

ASTM standards.  Identify proposed locations of use. 

B. Samples 

1. Fine and coarse aggregates if requested by the Engineer. 

C. Test Reports 

1. Fine aggregates - sieve analysis, physical properties, and deleterious 

substance. 

2. Coarse aggregates - sieve analysis, physical properties, and deleterious 

substances. 

3. Cements - chemical analysis and physical properties for each type. 

4. Pozzolans - chemical analysis and physical properties. 

5. Proposed concrete mixes - compressive strength, slump and air content. 

D. Certifications 

1. Certify admixtures used in the same concrete mix are compatible with each 

other and the aggregates. 

2. Certify admixtures are suitable for use in contact with potable water after 30 

days of concrete curing. 

3. Certify curing compound is suitable for use in contact with potable water after 

30 days (non-toxic and free of taste or odor). 

1.04 REFERENCE STANDARDS 

A. American Society for Testing and Materials (ASTM) 

1. ASTM C31 - Standard Practice for Making and Curing Concrete Test 

Specimens in the Field. 

2. ASTM C33 - Standard Specification for Concrete Aggregates. 

3. ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens. 

4. ASTM C42 - Standard Test Method for Obtaining and Testing Drilled Cores 

and Sawed Beams of Concrete. 

5. ASTM C94 - Standard Specification for Ready-Mixed Concrete. 

6. ASTM C143 - Standard Test Method for Slump of Hydraulic Cement 

Concrete 

7. ASTM C150 - Standard Specification for Portland Cement 
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8. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete 

9. ASTM C173 - Standard Test Method for Air Content of Freshly Mixed 

Concrete by the Volumetric Method. 

10. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed 

Concrete by the Pressure Method. 

11. ASTM C260 - Standard Specification for Air-Entraining Admixtures for 

Concrete. 

12. ASTM C309 - Standard Specification for Liquid Membrane-Forming 

Compounds for Curing Concrete. 

13. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete. 

14. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined 

Natural Pozzolan for Use as a Mineral Admixture in Concrete. 

15. ASTM C1017 - Standard Specification for Chemical Admixtures for use in 

Producing Flowing Concrete. 

B. American Concrete Institute (ACI). 

1. ACI 304 - Guide for Measuring, Mixing, Transporting and Placing Concrete. 

2. ACI 305 - Hot Weather Concreting. 

3. ACI 306.1 - Standard Specification for Cold Weather Concreting. 

4. ACI 318 - Building Code Requirements for Structural Concrete. 

5. ACI 350 - Environmental Engineering Concrete Structures. 

6. Where reference is made to one of the above standards, the revision in effect 

at the time of bid opening shall apply. 

1.05 QUALITY ASSURANCE 

A. Reinforced concrete shall comply with ACI 318, the recommendations of ACI 350R 

and other stated requirements, codes and standards.  The most stringent requirement 

of the codes, standards and this Section shall apply when conflicts exist. 

B. Only one source of cement and aggregates shall be used on any one structure.  

Concrete shall be uniform in color and appearance. 

C. Well in advance of placing concrete, discuss with the Engineer the sources of 

individual materials and batched concrete proposed for use.  Discuss placement 

methods, waterstops and curing.  Propose methods of hot and cold weather concreting 

as required.  Prior to the placement of any concrete containing a high-range water-

reducing admixture (plasticizer), the Contractor, accompanied by the plasticizer 

manufacturer, shall discuss the properties and techniques of batching and placing 

plasticized concrete. 

D. If, during the progress of the work, it is impossible to secure concrete of the required 

workability and strength with the materials being furnished, the Engineer may order 
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such changes in proportions or materials, or both, as may be necessary to secure the 

desired properties.  All changes so ordered shall be made at the Contractor's expense. 

E. If, during the progress of the work, the materials from the sources originally accepted 

change in characteristics, the Contractor shall, at his/her expense, make new 

acceptance tests of aggregates and establish new design mixes. 

F. Testing of the following materials shall be furnished by Contractor to verify 

conformity with this Specification Section and the stated ASTM Standards. 

1. Fine aggregates for conformity with ASTM C33 - sieve analysis, physical 

properties, and deleterious substances. 

2. Coarse aggregates for conformity with ASTM C33 - sieve analysis, physical 

properties, and deleterious substances. 

3. Cements for conformity with ASTM C150 - chemical analysis and physical 

properties. 

4. Pozzolans for conformity with ASTM C618 - chemical analysis and physical 

properties. 

5. Proposed concrete mix designs - compressive strength, slump and air content. 

G. Field testing and inspection services will be provided by the Owner.  The cost of such 

work, except as specifically stated otherwise, shall be paid by the Owner.  Testing of 

the following items shall be by the Owner to verify conformity with this Specification 

Section. 

1. Concrete placements - compressive strength (cylinders), compressive strength 

(cores), slump, and air content. 

2. Other materials or products that may come under question. 

H. All materials incorporated in the work shall conform to accepted samples. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Cement:  Store in weather-tight buildings, bins or silos to provide protection from 

dampness and contamination and to minimize warehouse set. 

B. Aggregate:  Arrange and use stockpiles to avoid excessive segregation or 

contamination with other materials or with other sizes of like aggregates.  Build 

stockpiles in successive horizontal layers not exceeding 3-ft in thickness.  Complete 

each layer before the next is started.  Do not use frozen or partially frozen aggregate. 

C. Sand:  Arrange and use stockpiles to avoid contamination.  Allow sand to drain to 

uniform moisture content before using.  Do not use frozen or partially frozen 

aggregates. 

D. Admixtures:  Store in closed containers to avoid contamination, evaporation or 

damage.  Provide suitable agitating equipment to assure uniform dispersion of 

ingredients in admixture solutions which tend to separate.  Protect liquid admixtures 
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from freezing and other temperature changes which could adversely affect their 

characteristics. 

E. Pozzolan:  Store in weather-tight buildings, bins or silos to provide protection from 

dampness and contamination. 

F. Sheet Curing Materials:  Store in weather-tight buildings or off the ground and under 

cover. 

G. Liquid Curing Compounds:  Store in closed containers. 

PART 2 -  PRODUCTS 

2.01 GENERAL  

A. The use of manufacturer's name and model or catalog number is for the purpose of 

establishing the standard of quality and general configuration desired. 

B. Cement:  U.S. made portland cement complying with ASTM C150.  Air entraining 

cements shall not be used.  Cement brand shall be subject to approval by the Engineer 

and one brand shall be used throughout the Work.  The following cement type(s) shall 

be used: 

2.02 MATERIALS 

A. Materials shall comply with this Section and any applicable State or local 

requirements.  

B. Cement:  Domestic portland cement complying with ASTM C150.  Air entraining 

cements shall not be used.  Cement brand shall be subject to approval by the Engineer 

and one brand shall be used throughout the Work.  The following cement type(s) shall 

be used: 

1. Class A,B,C,D Concrete - Type II with the addition of fly ash resulting in C3A 

being below 5 percent of total cementitious content, Type III limited to 5 

percent C3A or Type V. 

C. Fine Aggregate:  Washed inert natural sand conforming to the requirements of ASTM 

C33. 

D. Coarse Aggregate:  Well-graded crushed stone or washed gravel conforming to the 

requirements of ASTM C33.  Grading requirements shall be as listed in ASTM C33 

Table 2 for the specified coarse aggregate size number.  Limits of Deleterious 

Substances and Physical Property Requirements shall be as listed in ASTM C33 

Table 3 for severe weathering regions.  Size numbers for the concrete mixes shall be 

as shown in Table 1 herein. 

E. Water:  Potable water free from injurious amounts of oils, acids, alkalis, salts, organic 

matter, or other deleterious substances. 

F. Admixtures:  Admixtures shall be free of chlorides and alkalis (except for those 

attributable to water).  When it is required to use more than one admixture in a 
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concrete mix, the admixtures shall be from the same manufacturer.  Admixtures shall 

be compatible with the concrete mix including other admixtures and shall be suitable 

for use in contact with potable water after 30 days of concrete curing. 

1. Air-Entraining Admixture:  The admixture shall comply with ASTM C260.  

Proportioning and mixing shall be in accordance with manufacturer's 

recommendations. 

2. Water-Reducing Agent:  The admixture shall comply with ASTM C494, Type 

A.  Proportioning and mixing shall be in accordance with manufacturer's 

recommendations. 

3. High-Range Water-Reducer (Plasticizer):  The admixture shall comply with 

ASTM C494, Type F and shall result in non-segregating plasticized concrete 

with little bleeding and with the physical properties of low water/cement ratio 

concrete.  The treated concrete shall be capable of maintaining its plastic state 

in excess of 2 hours.  Proportioning and mixing shall be in accordance with 

manufacturer's recommendations.  Where walls are 14” thick or less and the 

wall height exceeds 12 ft a mix including a plasticizer must be used. 

4. Admixtures causing retarded or accelerated setting of concrete shall not be 

used without written approval from the Engineer.  When allowed, the 

admixtures shall be retarding or accelerating water reducing or high range 

water reducing admixtures. 

G. Pozzolan (Fly Ash): Pozzolan shall be Class C or Class F fly ash complying with 

ASTM C618 except the Loss on Ignition (LOI) shall be limited to 3 percent 

maximum. 

H. Sheet Curing Materials.  Waterproof paper, polyethylene film or white 

burlap-polyethylene sheeting all complying with ASTM C171. 

I. Liquid Curing Compound.  Liquid membrane-forming curing compound shall comply 

with the requirements of ASTM C309, Type 1-D (clear or translucent with fugitive 

dye) and shall contain no wax, paraffin, or oil.  Curing compound shall be approved 

for use in contact with potable water after 30 days (non-toxic and free of taste or 

odor). 

2.03 MIXES 

A. Development of mix designs and testing shall be by an independent testing laboratory 

acceptable to the Engineer engaged by and at the expense of the Contractor. 

B. Select proportions of ingredients to meet the design strength and materials limits 

specified in Table 1 and to produce concrete having proper placability, durability, 

strength, appearance and other required properties.  Proportion ingredients to produce 

a homogenous mixture which will readily work into corners and angles of forms and 

around reinforcement without permitting materials to segregate or allowing excessive 

free water to collect on the surface.   
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C. The design mix shall be based on standard deviation data of prior mixes with 

essentially the same proportions of the same constituents or, if such data is not 

available, be developed by a testing laboratory, acceptable to the Engineer, engaged 

by and at the expense of the Contractor.  Acceptance of mixes based on standard 

deviation shall be based on the modification factors for standard deviation tests 

contained in ACI 318.  The water content of the concrete mix, determined by 

laboratory testing, shall be based on a curve showing the relation between water 

cementitious ratio and 7 and 28 day compressive strengths of concrete made using the 

proposed materials.  The curves shall be determined by four or more points, each 

representing an average value of at least three test specimens at each age.  The curves 

shall have a range of values sufficient to yield the desired data, including the 

specified design strengths as modified below, without extrapolation.  The water 

content of the concrete mixes to be used, as determined from the curve, shall 

correspond to strengths 16 percent greater than the specified design strengths.  The 

resulting mix shall not conflict with the limiting values for maximum water 

cementitious ratio and net minimum cementitious content as specified in Table 1. 

D. Compression Tests:  Provide testing of the proposed concrete mix or mixes to 

demonstrate compliance with the specified design strength requirements in 

conformity with the above paragraph. 

E. Entrained air, as measured by ASTM C231, shall be as shown in Table 1. 

1. If the air-entraining agent proposed for use in the mix requires testing methods 

other than ASTM C231 to accurately determine air content, make special note 

of this requirement in the admixture submittal. 

F. Slump of the concrete as measured by ASTM C143, shall be as shown in Table 1.  If 

a high-range water-reducer (plasticizer) is used, the slump indicated shall be that 

measured before plasticizer is added.  Plasticized concrete shall have a slump ranging 

from 7 to 10-in. 

G. Proportion admixtures according to the manufacturer's recommendations.  Two or 

more admixtures specified may be used in the same mix provided that the admixtures 

in combination retain full efficiency and have no deleterious effect on the concrete or 

on the properties of each other. 

 

 TABLE 1 

 

 CONCRETE MIX REQUIREMENTS 

 

    Design      Fine   Coarse  Cementitious 

  Class Strength  Cement   Aggregate Aggregate Content 

    (1)   (2)    (2)   (3)   (4) 

______________________________________________________________________________ 

 

  A  2500  C150 Type II  C33   57   440 min.  
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  B  3000  C150 Type II  C33   57   480 min. 

 

  C  4000  C150 Type II  C33   57   560 min. 

 

  D  5000  C150 Type II  C33   57   600 min. 

______________________________________________________________________________ 

 

    W/Cm    AE        Slump 

  Class Ratio Fly Ash  Range  WR  HRWR  Range  

    (5)     (6)   (7)  (8)   Inches  

______________________________________________________________________________ 

 

  A  0.62 max. --  3.5 to 5  Yes  *   1-4 

 

  B  0.54 max. --  3.5 to 5  Yes  *   1-3 

 

  C  0.44 max.   25% max 3.5 to 5  Yes  *   3-5 

 

  D  0.40 max. --  3.5 to 5  Yes  *   3-5  

 

  NOTES: 

  (1) Minimum compressive strength in psi at 28 days 

  (2) ASTM designation 

  (3) Size Number in ASTM C33 

  (4) Cementitious content in lbs/cu yd 

  (5) W/Cm is Water-Cementitious ratio by weight 

  (6) AE is percent air-entrainment 

  (7) WR is water-reducer admixture 

  (8) HRWR is high-range water-reducer admixture 

   * HRWR used at contractor’s option except where walls are 14” thick or less and the 

wall height exceeds 12 ft a mix including a plasticizer must be used. 

 

PART 3 -  EXECUTION 

3.01 MEASURING MATERIALS  

A. Concrete shall be composed of portland cement, fine aggregate, coarse aggregate, 

water and admixtures as specified and shall be produced by a plant acceptable to the 

Engineer.  All constituents, including admixtures, shall be batched at the plant except 

a high-range water-reducer may also be added in the field. 

B. Measure materials for batching concrete by weighing in conformity with and within 

the tolerances given in ASTM C94 except as otherwise specified.  Scales shall have 

been certified by the local Sealer of Weights and Measures within 1 year of use. 



 

Orange County Utilities 

Generator Conversion Project   

Issued for Bid 03300 - 9  

November 2014 

C. Measure the amount of free water in fine aggregates within 0.3 percent with a 

moisture meter.  Compensate for varying moisture contents of fine aggregates.  

Record the number of gallons of water as-batched on printed batching tickets. 

D. Admixtures shall be dispensed either manually using calibrated containers or 

measuring tanks, or by means of an automatic dispenser approved by the 

manufacturer of the specific admixture. 

1. Charge air-entraining and chemical admixtures into the mixer as a solution 

using an automatic dispenser or similar metering device. 

2. Inject multiple admixtures separately during the batching sequence. 

3.02 MIXING AND TRANSPORTING 

E. Batch plants shall have a current NRMCA Certification or equal. 

F. Concrete shall be ready-mixed concrete produced by equipment acceptable to the 

Engineer.  No hand-mixing will be permitted.  Clean each transit mix truck drum and 

reverse drum rotation before the truck proceeds under the batching plant.  Equip each 

transit-mix truck with a continuous, nonreversible, revolution counter showing the 

number of revolutions at mixing speeds. 

G. Ready-mix concrete shall be transported to the site in watertight agitator or mixer 

trucks loaded not in excess of their rated capacities as stated on the name plate. 

H. Keep the water tank valve on each transit truck locked at all times.  Any addition of 

water above the appropriate W/Cm ratio must be directed by the Engineer.  Added 

water shall be incorporated by additional mixing of at least 35 revolutions.  All added 

water shall be metered and the amount of water added shall be shown on each 

delivery ticket. 

I. All central plant and rolling stock equipment and methods shall comply with ACI 318 

and ASTM C94. 

J. Select equipment of size and design to ensure continuous flow of concrete at the 

delivery end.  Metal or metal-lined non-aluminum discharge chutes shall be used and 

shall have slopes not exceeding 1 vertical to 2 horizontal and not less than 1 vertical 

to 3 horizontal.  Chutes more than 20-ft long and chutes not meeting slope 

requirements may be used if concrete is discharged into a hopper before distribution. 

K. Retempering (mixing with or without additional cement, aggregate, or water) of 

concrete or mortar which has reached initial set will not be permitted. 

L. Handle concrete from mixer to placement as quickly as practicable while providing 

concrete of required quality in the placement area.  Dispatch trucks from the batching 

plant so they arrive at the work site just before the concrete is required, thus avoiding 
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excessive mixing of concrete while waiting or delays in placing successive layers of 

concrete in the forms. 

M. Furnish a delivery ticket for ready mixed concrete to the Engineer as each truck 

arrives.  Each ticket shall provide a printed record of the weight of cement and each 

aggregate as batched individually.  Use the type of indicator that returns for zero 

punch or returns to zero after a batch is discharged.  Clearly indicate the weight of 

fine and coarse aggregate, cement and water in each batch, the quantity delivered, the 

time any water is added, and the numerical sequence of the delivery.  Show the time 

of day batched and time of discharge from the truck.  Indicate the number of 

revolutions of the truck mixer. 

N. Temperature and Mixing Time Control 

1. In cold weather, do not allow the as-mixed temperature of the concrete and 

concrete temperatures at the time of placement in the forms to drop below 40 

degrees F. 

2. If water or aggregate has been heated, combine water with aggregate in the 

mixer before cement is added.  Do not add cement to mixtures of water and 

aggregate when the temperature of the mixture is greater than 90 degrees F. 

3. In hot weather, cool ingredients before mixing to maintain temperature of the 

concrete below the maximum placing temperature of 90 degrees F.  If 

necessary, substitute well-crushed ice for all or part of the mixing water. 

4. The maximum time interval between the addition of mixing water and/or 

cement to the batch and the placing of concrete in the forms shall not exceed 

the values shown in Table 2. 

 

 TABLE 2 

 

 MAXIMUM TIME TO DISCHARGE OF CONCRETE  

   

   Air or Concrete Temperature (whichever is higher) Maximum Time 

 

   80 to 90 Degree F (27 to 32 Degree C)....................................................... 45 minutes 

 

   70 to 79 Degree F (21 to 26 Degree C)....................................................... 60 minutes 

 

   40 to 69 Degree F (5 to 20 Degree C)......................................................... 90 minutes 

 

 

If an approved high-range water-reducer (plasticizer) is used to produce plasticized 

concrete, the maximum time interval shall not exceed 90 minutes. 
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3.03 CONCRETE APPEARANCE 

O. Concrete mix showing either poor cohesion or poor coating of the coarse aggregate 

with paste shall be remixed.  If this does not correct the condition, the concrete shall 

be rejected.  If the slump is within the allowable limit, but excessive bleeding, poor 

workability, or poor finishability are observed, changes in the concrete mix shall be 

obtained only by adjusting one or more of the following: 

1. The gradation of aggregate. 

2. The proportion of fine and coarse aggregate. 

3. The percentage of entrained air, within the allowable limits. 

P. Concrete for the work shall provide a homogeneous structure which, when hardened, 

will have the required strength, durability and appearance.  Mixtures and 

workmanship shall be such that concrete surfaces, when exposed, will require no 

finishing.  When concrete surfaces are stripped, the concrete, when viewed in good 

lighting from 10-ft away, shall be pleasing in appearance, and at 20-ft shall show no 

visible defects. 

3.04 PLACING AND COMPACTING 

Q. Placing 

1. Verify that all formwork completely encloses concrete to be placed and is 

securely braced prior to concrete placement.  Remove ice, excess water, dirt 

and other foreign materials from forms.  Confirm that reinforcement and other 

embedded items are securely in place.  Have a competent workman at the 

location of the placement who can assure that reinforcing steel and embedded 

items remain in designated locations while concrete is being placed.  Sprinkle 

semi-porous subgrades or forms to eliminate suction of water from the mix.  

Seal extremely porous subgrades in an approved manner. 

2. Deposit concrete as near its final position as possible to avoid segregation due 

to rehandling or flowing.  Place concrete continuously at a rate which ensures 

the concrete is being integrated with fresh plastic concrete.  Do not deposit 

concrete which has partially hardened or has been contaminated by foreign 

materials or on concrete which has hardened sufficiently to cause formation of 

seams or planes of weakness within the section.  If the section cannot be 

placed continuously, place construction joints as specified or as approved. 

3. Pumping of concrete will be permitted.  Use a mix design and aggregate sizes 

suitable for pumping and submit for approval. 

4. Remove temporary spreaders from forms when the spreader is no longer 

useful.  Temporary spreaders may remain embedded in concrete only when 

made of galvanized metal or concrete and if prior approval has been obtained. 
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5. Do not place concrete for supported elements until concrete previously placed 

in the supporting element (columns, slabs and/or walls) has reached adequate 

strength. 

6. Where surface mortar is to form the base of a finish, especially surfaces 

designated to be painted, work coarse aggregate back from forms with a 

suitable tool to bring the full surface of the mortar against the form.  Prevent 

the formation of excessive surface voids. 

7. Slabs 

a. After suitable bulkheads, screeds and jointing materials have been 

positioned, the concrete shall be placed continuously between 

construction joints beginning at a bulkhead, edge form, or corner.  

Each batch shall be placed into the edge of the previously placed 

concrete to avoid stone pockets and segregation. 

b. Avoid delays in casting.  If there is a delay in casting, the concrete 

placed after the delay shall be thoroughly spaded and consolidated at 

the edge of that previously placed to avoid cold joints.  Concrete shall 

then be brought to correct level and struck off with a straightedge.  

Bullfloats or darbies shall be used to smooth the surface, leaving it free 

of humps or hollows. 

c. Where slabs are to be placed integrally with the walls below them, 

place the walls and compact as specified.  Allow 1 hour to pass 

between placement of the wall and the overlying slab to permit 

consolidation of the wall concrete.  Keep the top surface of the wall 

moist so as to prevent cold joints. 

8. Formed Concrete 

a. Place concrete in forms using tremie tubes and taking care to prevent 

segregation.  Bottom of tremie tubes shall preferably be in contact with 

the concrete already placed.  Do not permit concrete to drop freely 

more than 4-ft.  Place concrete for walls in 12 to 24-in lifts, keeping 

the surface horizontal.  If plasticized concrete is used, the maximum 

lift thickness may be increased to 7-ft and the maximum free fall of 

concrete shall not exceed 15-ft. 

9. Underwater concreting shall be performed in conformity with the 

recommendations of ACI 304R.  The tremie system shall be used to place 

underwater concrete.  Tremie pipes shall be in the range of 8 to 12-in in 

diameter and be spaced at not more than 16-ft on centers nor more than 8-ft 

from an end form.  Where concrete is being placed around a pipe, there shall 

be at least one tremie pipe on each side of each pipe.  Where the tremie 
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system is not practical, direct pumped concrete for underwater placement may 

be used subject to approval of the system including details by the Engineer. 

R. Compacting 

1. Consolidate concrete by vibration, puddling, spading, rodding or forking so 

that concrete is thoroughly worked around reinforcement, embedded items 

and openings and into corners of forms.  Puddling, spading, etc, shall be 

continuously performed along with vibration of the placement to eliminate air 

or stone pockets which may cause honeycombing, pitting or planes of 

weakness. 

2. All concrete shall be placed and compacted with mechanical vibrators.  The 

number, type and size of the units shall be approved by the Engineer in 

advance of placing operations.  No concrete shall be ordered until sufficient 

approved vibrators (including standby units in working order) are on the job. 

3. A minimum frequency of 7000 rpm is required for mechanical vibrators.  

Insert vibrators and withdraw at points from 18 to 30-in apart.  At each 

insertion, vibrate sufficiently to consolidate concrete, generally from 5 to 15 

seconds.  Do not over vibrate so as to segregate.  Keep a spare vibrator on the 

site during concrete placing operations. 

4. Concrete Slabs:  Concrete for slabs less than 8-in thick shall be consolidated 

with vibrating screeds; slabs 8 to 12-in thick shall be compacted with internal 

vibrators and (optionally) with vibrating screeds.  Vibrators shall always be 

placed into concrete vertically and shall not be laid horizontally or laid over. 

5. Walls and Columns:  Internal vibrators (rather than form vibrators) shall be 

used unless otherwise approved by the Engineer.  In general, for each vibrator 

needed to melt down the batch at the point of discharge, one or more 

additional vibrators must be used to densify, homogenize and perfect the 

surface.  The vibrators shall be inserted vertically at regular intervals, through 

the fresh concrete and slightly into the previous lift, if any. 

6. Amount of Vibration:  Vibrators are to be used to consolidate properly placed 

concrete but shall not be used to move or transport concrete in the forms.  

Vibration shall continue until: 

a. Frequency returns to normal. 

b. Surface appears liquefied, flattened and glistening. 

c. Trapped air ceases to rise. 

d. Coarse aggregate has blended into surface, but has not disappeared. 
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3.05 CURING AND PROTECTION 

S. Protect all concrete work against injury from the elements and defacements of any 

nature during construction operations. 

T. Curing Methods 

1. Curing Methods for Concrete Surfaces:  Cure concrete to retain moisture and 

maintain specified temperature at the surface for a minimum of 7 days after 

placement.  Curing methods to be used are as follows: 

a. Water Curing:  Keep entire concrete surface wet by ponding, 

continuous sprinkling or covered with saturated burlap.  Begin wet 

cure as soon as concrete attains an initial set and maintain wet cure 24 

hours a day. 

b. Sheet Material Curing:  Cover entire surface with sheet material.  

Securely anchor sheeting to prevent wind and air from lifting the 

sheeting or entrapping air under the sheet.  Place and secure sheet as 

soon as initial concrete set occurs. 

c. Liquid Membrane Curing:  Apply over the entire concrete surface 

except for surfaces to receive additional concrete.  Curing compound 

shall NOT be placed on any concrete surface where additional 

concrete is to be placed, where concrete sealers or surface coatings are 

to be used, or where the concrete finish requires an integral floor 

product.  Curing compound shall be applied as soon as the free water 

on the surface has disappeared and no water sheen is visible, but not 

after the concrete is dry or when the curing compound can be absorbed 

into the concrete.  Application shall be in compliance with the 

manufacturer's recommendations. 

2. Specified applications of curing methods. 

a. Slabs for Water Containment Structures:  Water curing only. 

b. Slabs on Grade and Footings (not used to contain water):  Water 

curing, sheet material curing or liquid membrane curing. 

c. Structural Slabs (other than water containment):  Water curing or 

liquid membrane curing. 

d. Horizontal Surfaces which will Receive Additional Concrete, 

Coatings, Grout or Other Material that Requires Bond to the substrate:  

Water curing. 
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e. Formed Surfaces:  None if nonabsorbent forms are left in place 7 days.  

Water cure if absorbent forms are used.  Sheet cured or liquid 

membrane cured if forms are removed prior to 7 days.  Exposed 

horizontal surfaces of formed walls or columns shall be water cured 

for 7 days or until next placement of concrete is made. 

f. Concrete Joints:  Water cured or sheet material cured. 

U. Finished surfaces and slabs shall be protected from the direct rays of the sun to 

prevent checking and crazing. 

V. Cold Weather Concreting: 

1. "Cold weather" is defined as a period when for more than 3 successive days, 

the average daily outdoor temperature drops below 40 degrees F.  The average 

daily temperature shall be calculated as the average of the highest and the 

lowest temperature during the period from midnight to midnight. 

2. Cold weather concreting shall conform to ACI 306.1 and the additional 

requirements specified herein.  Temperatures at the concrete placement shall 

be recorded at 12 hour intervals (minimum). 

3. Discuss a cold weather work plan with the Engineer.  The discussion shall 

encompass the methods and procedures proposed for use during cold weather 

including the production, transportation, placement, protection, curing and 

temperature monitoring of the concrete.  The procedures to be implemented 

upon abrupt changes in weather conditions or equipment failures shall also be 

discussed.  Cold weather concreting shall not begin until the work plan is 

acceptable to the Engineer. 

4. During periods of cold weather, concrete shall be protected to provide 

continuous warm, moist curing (with supplementary heat when required) for a 

total of at least 350 degree-days of curing. 

a. Degree-days are defined as the total number of 24 hour periods 

multiplied by the weighted average daily air temperature at the surface 

of the concrete (eg:  5 days at an average 70 degrees F = 350 

degree-days). 

b. To calculate the weighted average daily air temperature, sum hourly 

measurements of the air temperature in the shade at the surface of the 

concrete taking any measurement less than 50 degrees F as 0 degrees 

F.  Divide the sum thus calculated by 24 to obtain the weighted 

average temperature for that day. 

5. Salt, manure or other chemicals shall not be used for protection. 
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6. The protection period for concrete being water cured shall not be terminated 

during cold weather until at least 24 hours after water curing has been 

terminated. 

W. Hot Weather Concreting 

1. "Hot weather" is defined as any combination of high air temperatures, low 

relative humidity and wind velocity which produces a rate of evaporation 

estimated in accordance with ACI 305R, approaching or exceeding 0.2 

lbs/sqft/hr). 

2. Concrete placed during hot weather, shall be batched, delivered, placed, cured 

and protected in compliance with the recommendations of ACI 305R and the 

additional requirements specified herein. 

a. Temperature of concrete being placed shall not exceed 90 degrees F 

and every effort shall be made to maintain a uniform concrete mix 

temperature below this level.  The temperature of the concrete shall be 

such that it will cause no difficulties from loss of slump, flash set or 

cold joints. 

b. All necessary precautions shall be taken to promptly deliver, to 

promptly place the concrete upon its arrival at the job and to provide 

vibration immediately after placement. 

c. The Engineer may direct the Contractor to immediately cover plastic 

concrete with sheet material. 

3. Discuss with the Engineer a work plan describing the methods and procedures 

proposed to use for concrete placement and curing during hot weather periods.  

Hot weather concreting shall not begin until the work plan is acceptable to the 

Engineer. 

3.06 REMOVAL OF FORMS 

A. Except as otherwise specifically authorized by the Engineer, forms shall not be 

removed before the concrete has attained a strength of at least 30 percent of its 

specified design strength, nor before reaching the following number of day-degrees of 

curing (whichever is the longer): 
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 TABLE 3 

 

 MINIMUM TIME TO FORM REMOVAL 

 

     Forms for  Degree Days  

 

     Beams and slabs  500 

     Walls and vertical surfaces  100 

 

     (See definition of degree-days in Paragraph 3.05D above). 

 

B. Shores shall not be removed until the concrete has attained at least 70 percent of its 

specified design strength and also sufficient strength to support safely its own weight 

and construction live loads. 

3.07 INSPECTION AND FIELD TESTING 

A. The batching, mixing, transporting, placing and curing of concrete shall be subject to 

the inspection of the Engineer at all times.  The Contractor shall advise the Engineer 

of his/her readiness to proceed at least 24 hours prior to each concrete placement.  

The Engineer will inspect the preparations for concreting including the preparation of 

previously placed concrete, the reinforcing steel and the alignment, cleanliness and 

tightness of formwork.  No placement shall be made without the inspection and 

acceptance of the Engineer. 

B. Sets of field control cylinder specimens will be taken by the Engineer (or inspector) 

during the progress of the work, in compliance with ASTM C31.  The number of sets 

of concrete test cylinders taken of each class of concrete placed each day shall not be 

less than one set per day, nor less than one set for each 150 cu yds of concrete nor less 

than one set for each 5,000 sq ft of surface area for slabs or walls. 

1. A "set" of test cylinders consists of four cylinders:  one to be tested at 7 days 

and two to be tested and their strengths averaged at 28 days.  The fourth may 

be used for a special test at 3 days or to verify strength after 28 days if 28 day 

test results are low. 

2. When the average 28 day compressive strength of the cylinders in any set falls 

below the specified design strength or below proportional minimum 7 day 

strengths (where proper relation between seven and 28 day strengths have 

been established by tests), proportions, water content, or temperature 

conditions shall be changed to achieve the required strengths. 

C. Cooperate in the making of tests by allowing free access to the work for the selection 

of samples, providing an insulated closed curing box for specimens, affording 

protection to the specimens against injury or loss through the operations and furnish 
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material and labor required for the purpose of taking concrete cylinder samples.  All 

shipping of specimens will be paid for by the Owner.  Curing boxes shall be 

acceptable to the Engineer. 

D. Slump tests will be made in the field immediately prior to placing the concrete.  Such 

tests shall be made in accordance with ASTM C143.  If the slump is greater the 

specified range, the concrete shall be rejected. 

E. Air Content:  Test for air content shall be made on fresh concrete samples.  Air 

content for concrete made of ordinary aggregates having low absorption shall be 

made in compliance with either the pressure method complying with ASTM C231 or 

by the volumetric method complying with ASTM C173.  

F. The Engineer may have cores taken from any questionable area in the concrete work 

such as construction joints and other locations as required for determination of 

concrete quality.  The results of tests on such cores shall be the basis for acceptance, 

rejection or determining the continuation of concrete work. 

G. Cooperate in obtaining cores by allowing free access to the work and permitting the 

use of ladders, scaffolding and such incidental equipment as may be required.  Repair 

all core holes.  The work of cutting and testing the cores will be at the expense of the 

Owner. 

H. See Specification Section 03900 for Leak Testing. 

3.08 FAILURE TO MEET REQUIREMENTS 

A. Should the strengths shown by the test specimens made and tested in compliance with 

the previous provisions fall below the values given in Table 1, the Engineer shall 

have the right to require changes in proportions outlined to apply to the remainder of 

the work.  Furthermore, the Engineer shall have the right to require additional curing 

on those portions of the structure represented by the test specimens which failed.  The 

cost of such additional curing shall be at the Contractor's expense.  In the event that 

such additional curing does not give the strength required, as evidenced by core 

and/or load tests, the Engineer shall have the right to require strengthening or 

replacement of those portions of the structure which fail to develop the required 

strength.  The cost of all such core borings and/or load tests and any strengthening or 

concrete replacement required because strengths of test specimens are below that 

specified, shall be entirely at the expense of the Contractor.  In such cases of failure to 

meet strength requirements the Contractor and Engineer shall confer to determine 

what adjustment, if any, can be made in compliance with Sections titled "Strength" 

and "Failure to Meet Strength Requirements" of ASTM C94.  The "purchaser" 

referred to in ASTM C94 is the Contractor in this Section. 

B. When the tests on control specimens of concrete fall below the specified strength, the 

Engineer will permit check tests for strengths to be made by means of typical cores 

drilled from the structure in compliance with ASTM C42 and C39.  In the case of 

cores not indicating adequate strength, the Engineer, in addition to other recourses, 

may require, at the Contractor's expense, load tests on any one of the slabs, beams, 
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piles, caps, and columns in which such concrete was used.  Tests need not be made 

until concrete has aged 60 days. 

C. Should the strength of test cylinders fall below 60 percent of the required minimum 

28 day strength, the concrete shall be rejected and shall be removed and replaced. 

3.09 PATCHING AND REPAIRS 

A. It is the intent of this Section to require quality work including adequate forming, 

proper mixture and placement of concrete and curing so completed concrete surfaces 

will require no patching. 

B. Defective concrete and honeycombed areas as determined by the Engineer shall be 

repaired as specified by the Engineer. 

C. As soon as the forms have been stripped and the concrete surfaces exposed, fins and 

other projections shall be removed; recesses left by the removal of form ties shall be 

filled; and surface defects which do not impair structural strength shall be repaired.  

Clean all exposed concrete surfaces and adjoining work stained by leakage of 

concrete, to approval of the Engineer. 

D. Immediately after removal of forms remove plugs and break off metal ties as required 

by Section 03100.  Promptly fill holes upon stripping as follows:  Moisten the hole 

with water, followed by a 1/16-in brush coat of neat cement slurry mixed to the 

consistency of a heavy paste.  Immediately plug the hole with a 1 to 1.5 mixture of 

cement and concrete sand mixed slightly damp to the touch (just short of "balling").  

Hammer the grout into the hole until dense, and an excess of paste appears on the 

surface in the form of a spiderweb.  Trowel smooth with heavy pressure.  Avoid 

burnishing. 

E. When patching exposed surfaces the same source of cement and sand as used in the 

parent concrete shall be employed.  Adjust color if necessary by addition of proper 

amounts of white cement.  Rub lightly with a fine Carborundum stone at an age of 1 

to 5 days if necessary to bring the surface down with the parent concrete.  Exercise 

care to avoid damaging or staining the virgin skin of the surrounding parent concrete.  

Wash thoroughly to remove all rubbed matter. 

3.10 SCHEDULE 

A. The following (Table 4) are the general applications for the various concrete classes 

and design strengths:
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 TABLE 4 

 

 CONCRETE SCHEDULE 

 

      Design 

      Strength 

   Class   (psi)   Description  

 

   A   2,500 Concrete fill and duct encasement 

 

   B   3,000 Concrete overlay slabs and pavements 

 

   C   4,000 Walls, slabs on grade, suspended slab and 

beam systems, columns, grade beams and all 

other structural concrete  

 

   D   5,000 Prestressed concrete  

 

END OF SECTION 

 

 

 

 

 

 

 

 

 

 

 



 

Orange County Utilities 

Generator Conversion Project   

Issued for Bid 08331 - 1  

November 2014 

SECTION 08331 

OVERHEAD COILING DOORS 

 

 

PART 1 -  PART 1 GENERAL 

 

1.01 DESCRIPTION 

 

 A. Scope of Work:  Work covered under this section includes furnishing all labor, materials 

and equipment to provide and install overhead coiling doors. 

 

1.02 SUBMITTALS 

 

 A. Submit shop drawings, product data, certifications, etc., in accordance with Section 

01300. 

 

 B. Shop drawings shall indicate elevations, construction details, hardware reinforcement 

and locations, metal thicknesses and wall conditions. 

 

 C. Submit installation, operating and maintenance instructions for the overhead coiling door 

and the operator in accordance with Section 01730. 

 

1.03 QUALITY ASSURANCE 

 

A. Manufacturer's Qualifications:  Furnish each overhead coiling door as a complete unit 

produced by one manufacturer, including hardware, accessories, mounting and 

installation components. 

 

B. Insert and Anchorages:  Furnish inserts and anchoring devices that must be set in 

concrete or built into masonry to install units.  Provide setting drawings, templates, 

instructions, and directions to install anchorage devices. 

 

C. Wind Loading:  Design and reinforce overhead coiling doors to withstand a wind-loading 

pressure as shown on drawings in the door schedule. 

 

D. Comply with the applicable requirements of the following specifications and standards: 

 

  1. Florida Building Code 

 

  2. Underwriters' Laboratories, Inc. 

 

E. Manufacturers:  Overhead coiling doors shall be manufactured by Overhead Door 

Corporation, Atlas Roll-Lite Overhead Doors/Div. Of MASCO, The Cookson Co., or 

approved equal. 
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PART 2 -  PRODUCTS 

2.01 DOOR CURTAIN MATERIALS AND CONSTRUCTION 

A. Door Curtain:  Fabricate overhead coiling door curtain of interlocking slats, designed 

to withstand required wind loading, in a continuous length for width of door without 

splices.  Unless otherwise indicated, provide slats of material gage recommended by 

door manufacturer for size and type of door required, and as follows: 

1. Steel Door Curtain Slats:  Structural quality, cold-rolled galvanized steel 

sheets complying with ASTM A 446, Grade A, with G90 zinc coating, 

complying with ASTM A 525. 

a. Furnish manufacturer's standard "flat-face" slats. 

B. Endlocks: Malleable iron castings galvanized after fabrication, secured to curtain slats 

with galvanized rivets.  Provide locks on alternate curtain slats for curtain alignment 

and resistance against lateral movement. 

C. Bottom Bar:  Consisting of two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch 

thick, either galvanized or stainless steel or aluminum extrusions to suit type of 

curtain slats, with vinyl coated astragal. 

1. Provide a replaceable gasket of flexible vinyl or neoprene between angles as a 

weather seal and cushion bumper for manually operated doors, unless shown 

as an overlapping joint. 

D. Curtain Jamb Guides:  Fabricate curtain jamb guides of angles, or channels and angles 

with sufficient depth and strength to retain curtain loading.  Build up units with 

minimum 3/16-inch-thick steel sections, galvanized after fabrication or 

STRUCTURAL stainless steel, mill finish, as scheduled.  Slot bolt holes for track 

adjustment. 

E. Secure continuous wall angle to wall framing bolts at not more than 30 inches o.c., 

unless closer spacing recommended by door manufacturer.  Extend wall angles above 

door opening head to support coil brackets, unless otherwise indicated.  Place anchor 

bolts on exterior wall guides so they are concealed when door is in closed position.  

Provide removable stops on guides to prevent over-travel of curtain and a continuous 

bar for holding wind locks.  All hardware and anchor bolts shall be 316 SS material. 

F. Weather Seals:  Provide vinyl or neoprene weather stripping for exterior exposed 

doors, except where otherwise indicated.  At door heads, use 1/8-inch-thick 

continuous sheet secured to inside of curtain coil hood.  At door jambs, use 1/8-inch-

thick continuous strip secured to exterior side of jamb guide. 
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2.02 COUNTERBALANCING MECHANISM 

 

A. General:  Counterbalance doors by means of adjustable steel helical torsion spring, 

mounted around a steel shaft and in a spring barrel, and connected to door curtain 

with required barrel rings.  Use grease-sealed bearings or self-lubricating graphite 

bearings for rotating members. 

B. Counterbalance Barrel:  Fabricate spring barrel of hot-formed structural-quality 

carbon steel, welded or seamless pipe, of sufficient diameter and wall thickness to 

support roll-up of curtain without distortion of slats and to limit barrel deflection to 

not more than 0.03 inch per foot of span under full load. 

C. Provide spring balance of one or more oil-tempered, heat-treated steel helical torsion 

springs.  Size springs to counterbalance weight of curtain, with uniform adjustment 

accessible from outside barrel.  Provide cast steel barrel plugs to secure ends of 

springs to barrel and shaft. 

D. Fabricate torsion rod for counterbalance shaft of cold-rolled steel in size required to 

hold fixed spring ends and carry torsional load. 

E. Brackets:  Provide mounting brackets of manufacturer's standard design, either cast 

iron or cold-rolled steel plate with bell mouth guide groove for curtain. 

F. Hood:  Form to entirely enclose coiled curtain and operating mechanism at opening 

head and act as weather seal.  Contour to suit end brackets to which hood is attached.  

Roll and reinforce top and bottom edges for stiffness.  Provide closed ends for 

surface-mounted hoods and any portion of between-jamb mounting projecting beyond 

wall face.  Provide intermediate support brackets as required to prevent sag. 

1. Fabricate steel hoods for steel doors of not less than 0.0276-inch-thick 

(24-gage) hot-dip galvanized steel sheet with G 90 zinc coating, complying 

with ASTM A 525. 

2.03 PAINTING 

A. Powder coated, factory finish. 

2.04 ELECTRIC DOOR OPERATORS 

A. General:  Provide 3 phase electric door operator assembly of size and capacity 

recommended and provided by door manufacturer for door, with a 208-volt, 1-phase 

electric motor and factory-prewired motor controls, starter, gear-reduction unit, 

solenoid-operated brake, clutch, remote-control stations, control devices, integral 

gearing for locking door, and accessories required for proper operation. 
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B. Comply with NFPA 70. 

C. Disconnect Device: Provide hand-operated disconnect or mechanism for 

automatically engaging sprocket-chain operator and releasing brake for emergency 

manual operation while disconnecting motor, without affecting timing of limit switch.  

Mount disconnect and operator so they are accessible from floor level.  Include 

interlock device to automatically prevent motor from operating when emergency 

operator is engaged. 

D. Design operator so motor may be removed without disturbing limit-switch adjustment 

and without affecting emergency auxiliary operator. 

E. Provide control equipment complying with NEMA rating listed in 2.04.K. below. 

F. Door-Operator Type: Provide wall-, hood-, or bracket-mounted, jackshaft, gear-head 

hoist-type door operator unit consisting of electric motor, enclosed gear-head-

reduction and chain and sprocket secondary drive. 

G. Electric Motors:  Provide high-starting torque, reversible, continuous-duty, Class A 

insulated, electric motors, complying with NEMA MG 1, with overload protection, 

sized to start, accelerate, and operate door in either direction, from any position, at not 

less than 2/3 fps (0.2 m/s) and not more than 1 fps (0.3 m/s), without exceeding 

nameplate ratings or service factor. 

1. Type:  Polyphase, medium-induction type. 

2. Service Factor:  According to NEMA MG 1, unless otherwise indicated. 

3. Coordinate wiring requirements and electric characteristics of motors with 

building electrical system. 

4. Provide totally enclosed, non-ventilated or fan-cooled motor, fitted with 

plugged drain, and controller with NEMA Type enclosure listed in 2.04.K. 

below. 
 

H. Remote-Control Station:  Provide momentary-contact, 3-button control station with 

push-button controls labeled "Open," "Close," and "Stop." 

1. Provide exterior and interior units, as shown, full-guarded, standard-duty, 

surface-mounted, weatherproof type, NEMA, enclosure, listed in 2.04 K 

below. 

I. Obstruction Detection Device:  Provide each motorized door with indicated external 

automatic safety sensor able to protect full width of door opening.  Activation of 

sensor immediately stops and reverses downward door travel. 
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1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an 

obstruction in door opening without contact between door and obstruction. 

a. Self-Monitoring Type: Provide self-monitoring sensor designed to 

interface with door operator control circuit to detect damage to or 

disconnection of sensing device.  When self-monitoring feature is 

activated, door operates to close only with constant pressure on close 

button. 

2. Sensor Edge: Provide each motorized door with an automatic safety sensor 

edge, located within astragal or weathering stripping mounted to bottom bar. 

Contact with sensor immediately stops and reverses downward door travel. 

Connect to control circuit using manufacturer’s standard take-up reel or self-

coiling cable.  

J. Limit Switches: Provide adjustable switches, interlocked with motor controls and set 

to automatically stop door at fully opened and fully closed positions. 

K. Furnish motors and control station enclosures with the following NEMA ratings: 

       Control Stations  Motors 

1. Generator Building       NEMA 4       - 
    

PART 3 -  EXECUTION 

3.01 PREPARATION 

A. Coordination and Measurements:  Measurements shall be taken at the building to 

assure proper erection of the work. Check all dimensions, whether or not shown on 

the Drawings, upon which the accurate fitting and installation of the door may 

depend, or which would affect the proper operation of the door. 

3.02 INSTALLATION 

A. Install overhead coiling doors in accordance with the instructions and 

recommendations of the manufacturer and in such a manner that will prevent damage 

or deformation.  Doors shall be stored at the job site before installation on platforms 

or pallets.  During storage, doors shall be stored in a weathertight area, and shall be 

covered to protect the door from dust, dirt and damage. 

B. Doors shall be installed plumb, level and true to line in accordance with the details 

shown on the approved shop drawings.  Hardware shall be applied and adjusted to 

achieve quiet and smooth operation. 



 

Orange County Utilities 

Generator Conversion Project   

Issued for Bid 08331 - 6  

November 2014 

C. Install the doors securely in appropriate frames, and adjusted for proper operation 

without sticking or binding. 

D. Install door and operating equipment complete with necessary hardware, jamb, and 

head mold strips, anchors, inserts, hangers, and equipment supports in accordance 

with approved shop drawings, manufacturer's instructions, and as specified herein. 

E. Upon completion of installation including work by other trades, lubricate, test and 

adjust doors to operate easily, free from warp, twist or distortion and fitting 

weathertight for the entire perimeter. 

3.03 PROTECTION 

A. Protect door installation from damage until the date of final acceptance.  Damaged 

work shall be repaired or replaced to the satisfaction of the Owner and the Engineer at 

no additional cost to the Owner. 

3.04 WARRANTY 

A. The equipment shall be warranted against defects in material and workmanship for 

five (5) years from date of substantial completion.   

1. Certificate by the Manufacturer of installation and material.  
 

END OF SECTION 
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SECTION 09900 

PAINTING AND COATING 

PART 1 -  GENERAL 

1.01 DESCRIPTION 

A. Scope of Work:  

1. The Contractor shall furnish all materials, labor, equipment, and incidentals 

required to provide a protective coating system for the surfaces listed herein 

and not otherwise excluded.  All surfaces described, whether new or existing, 

shall be included within the scope of this Section. 

2. Precast concrete rehabilitation and new structures. The work shall include the 

furnishing and installation of an interior protective lining / coating corrosion 

protection system including all necessary materials, equipment and tools as 

required for a complete installation in accordance with the manufacturers 

recommendations. The completed system shall provide a waterproof, corrosion 

protection system to prevent any deterioration of concrete surfaces from 

hydrogen sulfide and other corrosive gases/acids produced by wastewater and to 

prevent infiltration. To ensure total unit responsibility, all materials and 

installation thereof shall be furnished by, and coordinated with, one 

supplier/manufacturer. 

3. "Paint" as used herein means all coating systems, materials, including primers, 

emulsions, enamels, epoxies, sealers and fillers, and other applied materials 

whether used as a prime, intermediate, or finish coats. 

B. RELATED WORK 

1. Concrete is included in Division 3. 

2. Metals are included in Division 5.  

1.02 QUALITY ASSURANCE 

A. Provide the best quality grade of the various types of coatings as regularly 

manufactured by approved paint materials manufacturers.  Materials not displaying 

the manufacturer's identification as a standard, best-grade product will not be 

acceptable. 

B. Holiday Testing: Each coat shall be holiday tested at the recommended 100-125 volts 

DC per mil in accordance with the latest edition of the following standards: NACE 

SP0188-2006, NACE Standard RP0490, ASTM G62 
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C. Provide undercoat paint produced by the same manufacturer as the finish coats.  

Undercoat and finish coat paints shall be compatible.  Use only thinners approved by 

the paint manufacturer, and use only within recommended limits. 

D. Painting shall be accomplished by experienced painters specializing in industrial 

painting familiar with all aspects of surface preparations and applications required for 

this project.  Work shall be done in a safe and workmanlike manner. 

E. Standards:  All material and work shall be in accordance with the applicable standards 

listed below.  

1. ASTM 

a. ASTM D3350 Standard Specification for Polyethylene Plastics Pipe 

and Fittings 

b. ASTM D3753 Glass-Fiber-Reinforced Polyester Manholes and 

Wetwells 

c. ASTM F1869 Measuring Moisture Vapor Emission Rate of 

Concrete Subfloor Using Anhydrous Calcium Chloride 

d. ASTM G62  Standard Test Methods for Holiday Detection in Pipeline 

Coatings. 

2. OSHA 

3. NFPA 

4. SSPC 

5. NACE INTERNATIONAL ((Formerly  The  National  Association  of  

Corrosion Engineers) 

a. NACE SP0188-2006 (formerly RP0188), Discontinuity (Holiday) 

Testing of New Protective Coatings on Conductive Substrates. 

b. NACE Standard SP0490-2007 (formerly RP0490), Holiday Detection 

of Fusion- Bonded Epoxy External Pipeline Coating of 250 to 760 μm 

(10 to 30 mil). 

c. NACE Standard SP0178-2007 (formerly RP0178), Design, 

Fabrication, and Surface Finish Practices for Tanks and Vessels to Be 

Lined for Immersion Service 

6. NSF 

7. AWWA 

F. Acceptable Manufacturers: 

1. Carboline Company. 

2. Tnemec Company, Inc. 

3. Or approved equal. 
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1.03 SUBMITTALS 

A. Product literature, manufacturer's specifications, and data on the proposed paint 

systems including detailed surface preparation, application procedures and 

recommended dry film thicknesses (DFT) shall be submitted in accordance with 

Section 01340. 

B. Schedule 

1. The Contractor shall submit for approval a complete  Schedule of Painting 

Operations within 21 days after the Notice to Proceed.  This Schedule is 

imperative so that the various fabricators or suppliers may be notified of the 

proper ship prime coat to apply.  It shall be the Contractor's responsibility to 

properly notify and coordinate the fabricators' or suppliers' surface preparation 

and painting operations with these specifications.  This Schedule shall include 

for each surface to be painted, the brand name, generic type, solids by volume, 

application method, the coverage and the number of coats in order to achieve 

the specified dry film thickness, and color charts.  When the Schedule has 

been approved, the Contractor shall apply all material in strict accordance with 

the approved Schedule and the manufacturer's instructions.  Wet and dry paint 

film gauges may be utilized by the Owner or Engineer to verify the proper 

application while work is in progress. 

2. It is the intent of this Section that as much as possible all structures, 

equipment, and piping utilize coating systems specified herein supplied by a 

single manufacturer.  All exceptions must be noted on the Schedule.  For each 

coating system, only one (1) manufacturer's product shall be used. 

3. Requests for substitutions shall be made within ten (10) days of Bid and shall 

include all of the information required in the Schedule plus a signed and 

notarized statement from the Chief (Manufacturing) Chemist that the products 

listed are equal to the specified products, test results, and a list of ten (10) 

municipal wastewater plant projects where each product has been used and 

provided satisfactory service for at least ten years.  No request for substitution 

shall be considered that would change the generic type of coating, decrease 

DFT, or decrease number of coats. 

C. Color Samples:  Manufacturer's standard color charts for color selection by Owner. 

D. Samples: 

1. Paint colors will be selected by Owner.  Compliance with all other 

requirements is the exclusive responsibility of the Contractor. 

2. Samples of each finish and color shall be submitted to the Owner or Engineer 

for approval before any work is started. 
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1.04 DELIVERY, HANDLING AND STORAGE 

A. Deliver all materials to the job site in original, unopened packages and containers 

bearing manufacturer's name and label in accordance with Section 01600:  Materials 

and Equipment. 

1. Provide labels on each container with the following information: 

a. Name or title of material. 

b. Fed. Spec. number if applicable. 

c. Manufacturer's stock number, date of manufacture and expiration date  

d. Manufacturer's formula or specification number. 

e. Manufacturer's batch number. 

f. Manufacturer's name. 

g. Generic type. 

h. Contents by volume, for major pigment and vehicle constituents. 

i. Application instructions:  thinning, ambient conditions, etc. 

j. Color name and number. 

2. Containers shall be clearly marked to indicate any hazards connected with the 

use of the paint and steps which should be taken to prevent injury to those 

handling the product. 

B. All containers shall be handled and stored in such a manner as to prevent damage or 

loss of labels or containers. 

C. The Owner shall designate areas for storage and mixing of all painting materials.  

Store only acceptable product materials on project site.  Restrict storage to paint 

materials and related equipment.  Storage of paint materials and related equipment 

shall comply with the requirements or pertinent codes and fire regulations.  In 

addition, all safety precautions noted on the manufacturer's Material Safety Data 

Sheets and other literature shall be strictly followed.  Proper containers located 

outside of buildings shall be provided by the Contractor and used for painting wastes.  

No plumbing fixtures shall be used for this purpose. 

D. All paint and coatings materials shall be stored under cover and at a temperature 

within 10°F of the anticipated application temperature and at least 5°F above the dew 

point. 

E. Used rags shall be removed from the buildings every night and every precaution taken 

against spontaneous combustion. 

1.05 WARRANTY AND GUARANTEES 

A. Refer to Section 01740:  Warranties and Bonds. 
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B. All paint and coatings work performed under these specifications shall be guaranteed 

by the coatings applicator for 100 percent of the total coated area for both materials 

and labor against failures during the warranty period. 

C. Failure under this warranty shall include flaking, peeling, or delaminating of the 

coating due to aging, chemical attack, or poor workmanship; but it shall not include 

areas which have been damaged by unusual chemical, thermal, or mechanical abuse. 

PART 2 -  PRODUCTS 

2.01 GENERAL 

A. All paint shall be manufactured by one of the suppliers listed in Paragraph 1.02E., 

herein, and shall be their highest grade of paint. 

B. The following coating systems list a product by name to establish a standard of 

quality; other products of the same generic types may be submitted to the Engineer for 

approval as described in Paragraph 1.03., herein.  When other than the specified 

coating system is proposed, the Contractor shall submit on a typewritten list giving 

the proposed coatings, brand, trade name, generic type and catalog number of the 

proposed system for the Engineer's approval. 

C. Paint used in successive field coats shall be produced by the same manufacturer.  

Paint used in the first field coat over shop painted or previously painted surfaces shall 

cause no wrinkling, lifting, or other damage to underlying paint.  Shop paint shall be 

of the same type and manufacture as used for field painting by the Contractor. 

D. Emulsion and alkyd paints shall contain a mildewcide and both the paint and 

mildewcide shall conform to OSHA and Federal requirements, including Federal 

Specification TT-P- 19. 

E. Finish coats containing lead shall not be allowed.  Oil shall be pure boiled linseed oil. 

F. Rags shall be clean painter's rags, completely sterilized. 

2.02 MATERIALS AND EQUIPMENT 

A. Concrete and Masonry, Exterior, Non-Immersion 

1. Masonry and concrete surfaces shall be prepared by filling cracks, voids and 

other surface imperfections, removing mortar droppings, cleaning and high 

pressure water blasting.   

2. The prime coat for concrete structures shall be Thoro Systems Thoroseal or 

equal cement base waterproofing applied at 2 lbs per square yard. 
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3. The prime coat for masonry structures shall be Carboline Flexide Masonry 

Block Filler or equal single-component vinyl acrylic masonry block filler 

applied at 75 to 100 square feet per gallon.  Actual coverage may be less than 

the minimum stated depending on the porosity of the substrate to be coated. 

4. The finish coat for concrete and masonry structures shall be Carboline 

3350.high quality acrylic latex,  two (2) coats, 3 mils DFT per coat. 

5. Total minimum system finish coating thickness shall be 7.5 mils DFT. 
 
 

Table 9900-1 System 1 - Zinc / Urethane / Fluoropolymer 
Description Generic Coating 

Name 
DFT 

Tnemec mils 
DFT 

Carboline mils 
Prime Coat all 

materials.  Surface 

Prep NACE 1 or 

NACE 3 

Zinc-Rich Zinc Series 90- 

97 2.5 - 

3.5 

Carbozinc 621 

3.0 - 

8.0 

Intermediate Coat. Aliphatic Acrylic 

Polyurethane 
Endura-Shield  2.0 - 
Series 73 3.0 

Carbothane 133 3.0 - 
HB 5.0 

Final Coat. Advanced Thermoset 

Fluoropolymer 

Polyurethane 

Hydroflon 

Series 700 
2.0 - 
3.0 

Carboxane 950 
2.0 - 

3.0 

 

 
Table 9900-2 System 2 - Zinc / Epoxy / Urethane 
Description Generic Coating 

Name 
DFT 

Tnemec mils 
DFT 

Carboline mils 
DFT 

PPG / Ameron   mils 
Prime Coat all 

materials.  Surface 

Prep NACE 1 or 

NACE 3 

 
Aromatic Urethane, 

Zinc-Rich 

 
Zinc Series 90- 2.5 - 

97 3.5 

 

 
3.0 - 

Carbozinc 621   
8.0

 

 
Amercoat 

68HS 
3
 

Intermediate Coat.  

Polyamidoamine 

Epoxy 

Color Hi-Build 
4.0 - Epoxoline II 
10.0

 
Series N69 

 
4.0 - 

Carboguard 60 
6.0

 

 

Amerlock 4.0 - 

2/400 6.0 

Final Coat.  

Aliphatic Acrylic 

Polyurethane 

 

Endura-Shield  2.0 - 

Series 73 3.0 

 
2.0 - 

Carboxane 950  
3.0

 

 

Amercoat 2.0 - 

450H 3.0 

 

 
 

B. Interior Floors (Painted) 

1. Surfaces consist of interior concrete floors. 

2. Surfaces shall be prepared as specified in Section 3.02F in addition to the 

following: 

a. Abrasive blast clean to remove laitance and roughen the surface 

equivalent to the surface of No. 80 grit. 
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3. Prime coat shall be Tnemec Series 287 Enviro-Tread or equal  waterborne 

Epoxy-Amine,  3 – 4 mils DFT. 

a. For non-skid areas add 287-300C skid resistant sand to the mixed 

material or broadcast into the wet primer to achieve the desired non-

slip finish. 

4. Finish coat shall be Tnemec Series 287 Enviro-Tread or equal waterborne 

epoxy-amine, 3 - 4 mils DFT. 

C. Exposed Concrete Floors 

1. Surfaces include exterior concrete surfaces that are exposed to the weather 

elements and occasional immersion of water and receive light foot traffic. 

2. Surfaces shall be prepared as specified in Section 3.02F in addition to the 

following: 

a. Abrasive blast clean to remove laitance and roughen the surface 

equivalent to the surface of No. 80 grit. 

3. Prime coat shall be  Tnemec Series 69 Hi-Build Epoxoline II or equal, .two (2)  

coats at 3 – 5 mils DFT. 

4. Finish coat shall be Tnemec Series 291 Enhanced Aliphatic Polyester 

Polyurethane or equal, 2-3 mils DFT. 

5. Minimum DFT for the three coats is 10.0 mils. 

2.03 SPARE PAINT 

A. Upon completion of painting, the Owner shall be furnished at no additional cost, 

unopened containers providing a minimum of one (1) gallon of each type and color of 

finish paint for touching up.  Multi-component coatings shall have each component 

supplied in separate containers boxed together.  Paint container labels shall be 

complete with manufacturer's name, generic type, number, color, and location where 

used. 

PART 3 -  EXECUTION 

3.01 PREPARATION 

A. All materials shall be delivered to the job in original sealed and labeled containers of the 

coating manufacturer, and shall be subject to inspection by the Engineer. Labels shall 

show name of manufacturer, type of coating, formulation, date, color and manufacturers 

recommendations. Coatings manufacturer date shall not exceed the manufacturers 

recommendations for storage and useful life and Coatings manufactured in excess of 1 

year prior to application shall be rejected. 
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B. Mix and prepare painting materials in strict accordance with manufacturer's 

recommendations and directions, stirring materials before and during application to 

maintain a mixture of uniform density, free of film, dirt and other foreign materials. 

C. No thinners shall be used except those specifically mentioned and only in such 

quantity as directed by the manufacturer in his instructions.  If thinning is used, 

sufficient additional coats shall be applied to assure the required dry film thickness is 

achieved.  The manufacturer's recommended thinner or cleanup solvent shall be used 

for all clean-up.  Application by brush, spray, airless spray or roller shall be as 

recommended by the manufacturer for optimum performance and appearance. 

D. All dirt, rust, scale, splinters, loose particles, disintegrated paint, grease, oil, and other 

deleterious substances shall be removed from all surfaces which are to be coated. 

E. Oil and grease shall be completely removed in accordance with SSPC-SP1 before 

beginning any other surface preparation method. Surfaces of welds shall be scraped and 

ground as necessary to remove all slag and weld spatter. 

F. Hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and 

similar items and surfaces not to be painted which are in contact with or nearby 

surfaces to be painted shall be removed, masked, or otherwise protected prior to 

surface preparation and painting operations.  Refer to Paragraph 3.09B. 

G. Before commencing work, the painter must make certain that surfaces to be covered 

are in perfect condition and must obtain Engineer's approval to proceed.  Should the 

painter find such surfaces impossible of acceptance, he shall report such fact to the 

Engineer.  The application of paint shall be held as an acceptance of the surfaces and 

working conditions and the painter will be held responsible for the results reasonably 

expected from the materials and processes specified. 

H. Schedule the cleaning and painting so contaminants from the cleaning process will 

not fall onto wet, newly-painted surfaces. 

I. Edges, corners, crevices, welds, and bolts shall be given a brush coat (stripe coat) of for 

each coating. The stripe coat shall be applied by a brush and worked in both directions. 

Special attention shall be given to filling all crevices with coating 

J. Mix and prepare painting materials in strict accordance with manufacturer's 

recommendations and directions, stirring materials before and during application to 

maintain a mixture of uniform density, free of film, dirt, and other foreign materials. 

K. Except where otherwise specified, thinning shall be done only if necessary for the 

workability of the coating material and then, only in accordance with the coating 

manufacturer's most recent printed Application instructions.  Use only thinner 

provided by coating manufacturer.  If thinning is used, sufficient additional coats shall 

be applied to assure the required dry film thickness is achieved.  The manufacturer's 
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recommended thinner or cleanup solvent shall be used for all clean-up.  Application 

by brush, spray, airless spray or roller shall be as recommended by the manufacturer 

for optimum performance and appearance. 

L. Coating failures will not be accepted and shall be entirely removed down to the substrate 

and the surface recoated. Failures include but are not limited to holidays, sags, checking, 

cracking, teardrops, fat edges, fisheyes, or delamination. 

3.02 APPLICATION 

A. All painting shall be done by skilled and experienced craftsmen and shall be of 

highest quality workmanship.  Coating systems shall be as specified herein. 

B. Apply paint in accordance with the manufacturer's directions.  Use applicators and 

techniques best suited for the type of material being applied. 

C. Apply additional coats when undercoats, stains, or other conditions show through the 

final coat of paint, until the paint film is of uniform finish, color, and appearance. 

D. Paint shall be applied in a neat manner with finished surfaces free of runs, sags, 

ridges, laps, and brush marks.  Each coat shall be applied in a manner that will 

produce an even film of uniform and proper thickness. 

E. Paint back sides of access panels and removable or hinged covers to match the 

exposed surfaces. 

F. Equipment manufacturer or supplier shall provide touch-up paint for items with shop 

applied finish coats. 

G. Where specified in the individual sections, primer coat(s) shall be applied in the shop 

by the equipment manufacturer.  The shop coats shall be as specified and shall be 

compatible with the field coat or coats. 

H. Paint all exposed surfaces in rooms scheduled for painting whether or not colors are 

designated in schedules, except where the natural finish of material is obviously 

intended and specifically noted as a surface not be painted.  Where items or surfaces 

are not specifically mentioned, paint these the same as adjacent similar materials or 

areas.  If color of finish is not designated, the Engineer will select these from standard 

colors available for the materials systems as specified. 

I. Comply with manufacturer's recommendations and as indicated herein as to the 

environmental conditions under which coatings and coating systems can be applied. 

The conditions below shall be adhered to even if manufacturer's recommendations are 

less stringent.  If manufacturer's recommendations are more stringent, they shall 

apply. 
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1. No coatings shall be applied when the air, surface, and material temperature is 

below 55°F or above 95°F for 24 hours prior to and 24 hours after coating 

application.  Surface temperature shall be at least 5°F above the dew point for 

24 hours prior to and 24 hours after coating application.  The dewpoint shall 

be determined by use of a sling psychrometer in conjunction with U.S. 

Weather Bureau psychometric tables.  Do not apply coatings when the relative 

humidity exceeds 85 percent or to damp or wet surfaces, unless otherwise 

permitted by the coating manufacturer's printed instructions.  No painting shall 

be done when the surfaces may become damaged by rain, fog or condensation 

or when it is anticipated that these conditions will prevail during the drying 

period, unless suitable enclosures to protect the surface are used.  Where heat 

is necessary, it shall be supplied by the painting applicator and shall be of such 

type that it will maintain an air and coated surface temperature of 55°F 

minimum prior to and after the coating application as described above, and 

90°F minimum during the cure stage if hot air forced curing is recommended 

by the coating manufacturer for special coatings.  Further, this heater shall be 

of such type as not to contaminate the surface area to be or being coated with 

combustion products.  The Contractor shall supply utilities to run electric or 

gas heaters.  Any surface coating damaged by moisture or rain shall be 

removed and redone as directed by the Owner or Engineer. 

2. Do not apply finish in areas where dust is being or will be generated during 

application through full cure. 

3. All exterior painting shall be done only in dry weather. 

4. Spray application shall occur only when wind velocities, including gusts, are 

less that 10 miles per hour.  All materials, equipment, etc.  in the vicinity of 

spray application shall be protected from overspray. 

5. Application of materials shall be done only on properly prepared surfaces as 

herein specified.  Between any two coats of material, unless specifically 

covered in the coating manufacturer's most recent printed application 

instructions, if more than one (1) week passes between subsequent coats, the 

coating manufacturer will be contacted for his recommended preparation of 

the surface prior to application of the next coat.  This preparation might 

include brush-off blasting, steam cleaning, or solvent wiping (with an 

indicated solvent) and shall be specified in writing by the material supplier 

and followed by the applicator.  Any surface coating damaged by moisture or 

rain shall be removed and redone as directed by the Owner or Engineer. 

6. In no case shall paint be applied to surfaces which show a moisture content 

greater than 14 percent.  The presence of moisture shall be determined prior to 

coating by testing with a moisture detection device such as a Delmhorst Model 

DLM2E. 

J. The minimum coating thicknesses shall be as follows: 
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1. Coating thickness shall meet or exceed the specified minimum dry film 

thickness (DFT) in all areas.  The average coating thickness as determined by 

multiple representative DFT measurements shall meet or exceed the mid-point 

of DFT range.  If below this DFT value, the surface shall be recoated with at 

least the minimum DFT until the total DFT meets or exceeds the mid-point 

DFT. 

2. Coverage rates are theoretical as calculated by the coating manufacturer and 

are, therefore, the maximum allowable. 

3. Apply a prime coat to material which is required to be painted or finished, and 

which has not been prime coated by others. 

4. On masonry, application rates will vary according to surface texture; however, 

in no case shall the manufacturer's stated coverage rate be exceeded.  On 

porous surfaces, it shall be the painter's responsibility to achieve a protective 

and decorative finish either by decreasing the coverage rate or by applying 

additional coats of paint. 

5. Recoat primed and sealed walls and ceilings where there is evidence of 

suction spots or unsealed areas in first coat, to assure a finish coat with no 

burn-through or other defects due to insufficient sealing. 

3.03 INSPECTION AND TESTING 

A. The Contractor shall request acceptance of each coat by the Owner's representative 

before applying the next coat; and the Contractor shall provide the necessary properly 

calibrated gauges.  All nonferrous surfaces shall be checked for number of coats and 

thickness by use of a Tooke gauge.  All ferrous surfaces shall be checked for film 

thickness by use of a properly calibrated Elcometer or Micro-Test magnetic dry film 

gauge.  In addition, submerged tank linings and metals shall be tested for freedom 

from holidays and pinholes by use of a Tinker-Rasor or K-D Bird Dog Holiday 

Detector.  All defects shall be corrected to the satisfaction of the Owner. 

B. The quality of materials, the process of manufacture and the finished sections shall be 

subject to inspection and approval by Owner.  Such inspection may be made at the 

place of manufacture, 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 job shall be marked for 

identification and shall be removed from the job at once.  Sections that have been 

damaged after delivery will be rejected and if already installed, removed and replaced, 

entirely at the Contractor’s expense 

C. At the time of inspection, the sections will be carefully examined for compliance with 

the specified ASTM designation and with the approved manufacturer’s drawings. 

Sections shall be inspected for general appearance, dimension, “scratch-strength” 
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blisters, cracks, roughness, soundness, etc.   The surface shall be dense and close- 

textured. 

D. Precast concrete structures shall be inspected by Owner and defective materials shall 

replaced by the Contractor at the Contractor’s expense. 

E. Any repairs made on surface shall be holiday detected in accordance Areas found to 

have holidays shall be marked and repaired in accordance with the coating 

manufacturer's instructions. The Owner shall be notified of time of testing so that he 

might be present to witness testing. 

END OF SECTION 

 

 

 



 

Orange County Utilities 

Generator Conversion Project 

Issued for Bid 13209 - 1  

November 2014 

SECTION 13209 

POWER VENTILATORS 

PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Propeller fans constructed of suitable material in a wastewater facility exposed 

to corrosive environment. 

1.03 PERFORMANCE REQUIREMENTS 

A. Project Altitude:  Base fan-performance ratings on sea level. 

B. Operating Limits:  Classify according to AMCA 99. 

C. High wind resistant construction that meets Florida Building Code and Miami-Dade 

NOA 12-0120.13. 

1.04 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each 

type of product indicated and include the following: 

1. Certified fan performance curves with system operating conditions indicated. 

2. Certified fan sound-power ratings. 

3. Motor ratings and electrical characteristics, plus motor and electrical 

accessories. 

4. Material thickness and finishes, including color charts. 

5. Dampers, including housings, linkages, and operators. 

6. Roof curbs. 

7. Fan speed controllers. 
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B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, 

loads, required clearances, method of field assembly, components, and location and 

size of each field connection. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

2. Design Calculations:  Calculate requirements for selecting vibration isolators 

and seismic restraints and for designing vibration isolation bases. 

3. Vibration Isolation Base Details:  Detail fabrication, including anchorages and 

attachments to structure and to supported equipment.  Include auxiliary motor 

slides and rails, and base weights. 

C. Coordination Drawings:  Reflected ceiling plans and other details, drawn to scale, on 

which the following items are shown and coordinated with each other, based on input 

from installers of the items involved: 

1. Wall framing and support members relative to duct penetrations. 

2. Ceiling suspension assembly members. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For power ventilators to include in emergency, 

operation, and maintenance manuals. 

1.05 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to authorities having 

jurisdiction, and marked for intended use. 

B. AMCA Compliance:  Products shall comply with performance requirements and shall 

be licensed to use the AMCA-Certified Ratings Seal. 

C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA 

standards. 

D. UL Standard:  Power ventilators shall comply with UL 705. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver fans as factory-assembled unit, to the extent allowable by shipping 

limitations, with protective crating and covering. 

B. Disassemble and reassemble units, as required for moving to final location, according 

to manufacturer's written instructions. 

C. Lift and support units with manufacturer's designated lifting or supporting points. 
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1.07 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

PART 2 -  PRODUCTS 

2.01 PROPELLER FANS 

A. Basis-of-Design Product:  Subject to compliance with requirements and suitable for 

corrosive environment at a waste facility. Provide the product indicated on Drawings 

or a comparable product by one of the following: 

1. Greenheck. 

2. Loren Cook Company. 

3. PennBarry. 

B. Description:  Direct drive propeller fan consisting of fan blades, hub, housing, orifice 

ring, motor, drive assembly, and accessories. 

C. Fan Wheel:  Replaceable, cast-aluminum, airfoil blades fastened to cast-aluminum 

hub; factory set pitch angle of blades.  Non-stick and shall be polyester coated for re-

sistance to chemical and outdoor protection.  

D. Accessories: 

1. Gravity Shutters:  Aluminum blades in aluminum frame; interlocked blades 

with nylon bearings. 

2. Motor-Side Back Guard:  316 stainless steel, complying with OSHA 

specifications, removable for maintenance, and coated with a thermal setting 

polyester urethane. 

3. Disconnect Switch:  Non fusible type, with thermal-overload protection 

mounted inside fan housing, corrosion resistant, NEMA 4X stainless steel 

panel, factory wired through an internal aluminum conduit. 

4. Birdscreen shall include insect screen of 16-18 aluminum mesh. 

5. Dampers 

a. Damper shall prevents outside air from entering back into the building 

when fan is off. 

b. Damper shall be balanced for minimal resistance to flow. 

c. Galvanized frames shall be prepunched mounting holes.    

6. Weatherhood 

a. Shall shield wall opening and dampers from rain and weather elements 

b. Material type: Aluminum 
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c. Turndown angle: 90 degrees 

d. Screen shall include insect screen of 16-18 aluminum mesh. 

e. Finish shall be epoxy coated in the factory 

7. Housing  

a. Mounting arrangement: Flush interior: 

b. Constructed of stainless steel with heavy gauge flanges and pre 

punched mounting holes.  

c. Housing shall include OSHA approved motor guard. 

d. Reduces installation time and provides maximum installation 

flexibility.   

E. High Wind: 

1. Fans shall be Greenheck Model CW or approved equal, high wind-resistant 

construction option that meets the Florida Building Code and Miami-Dade 

NOA 12-0120.13. 

F. Capacities and Characteristics: 

Location Intake/Exhaust 
No. of 

Units 

Min. Flow 

(CFM) 

Direct 

Driven 

Motor 

Size (HP) 

Propeller/Hub 

Material 

Exhaust 

Fan 
Exhaust 1 110 Propeller 1/6 

Aluminum/ 

316 SS 

2.02 MOTORS 

A. Enclosure Type:  Totally enclosed, fan cooled, suitable for Class 1 Division 2. 

B. Design: Corrosive duty with SS 316 hardware 

2.03 SOURCE QUALITY CONTROL 

A. Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating 

Fan Sound Ratings from Laboratory Test Data."  Factory test fans according to 

AMCA 300, "Reverberant Room Method for Sound Testing of Fans."  Label fans 

with the AMCA-Certified Ratings Seal. 

B. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of 

rotation, and efficiency by factory tests and ratings according to AMCA 210, 

"Laboratory Methods of Testing Fans for Rating." 
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PART 3 -  EXECUTION 

3.01 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Support units using restrained spring isolators having a static deflection of 1 inch. 

C. Support suspended units from structure using threaded steel rods and spring hangers 

with vertical-limit stops having a static deflection of 1 inch.   

D. Install units with clearances for service and maintenance. 

3.02 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Verify that shipping, blocking, and bracing are removed. 

2. Verify that unit is secure on mountings and supporting devices and that 

connections to ducts and electrical components are complete.  Verify that 

proper thermal-overload protection is installed in motors, starters, and 

disconnect switches. 

3. Verify that cleaning and adjusting are complete. 

4. Disconnect fan drive from motor, verify proper motor rotation direction, and 

verify fan wheel free rotation and smooth bearing operation.  Reconnect fan 

and drive system. 

5. Adjust damper linkages for proper damper operation. 

6. Verify lubrication for bearings and other moving parts. 

7. Energize motor and measure and record motor voltage and amperage. 

8. Remove and replace malfunctioning units and retest as specified above. 

B. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls 

and equipment. 

3.03 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Replace fan as required to achieve design airflow. 

C. Lubricate bearings. 
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3.04 WARRANTY 

A. The equipment shall be warranted against defects in material and workmanship for 

five (5) years from date of substantial completion.   

1. Certificate by the Manufacturer of installation and material.  

END OF SECTION 
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SECTION 16010 

BASIC ELECTRICAL REQUIREMENTS 

 

PART 1 -  GENERAL 

1.01 SECTION INCLUDES 

A. Basic Electrical Requirements specifically applicable to Division 16 sections in addition 

to Division 1 - General Requirements. 

1.02 GENERAL CONDITIONS FOR ALL WORK 

A. All Work must closely be coordinated among the electric utility, the construction 

manager, and the Owner. 

1.03 SCOPE OF WORK 

A. A. Provide complete electrical system for the facility including but not limited to: 

1. Panelboard 

2. Photocell/Timeclock Panel (PC/TC-1) 

3. Circuit Breakers 

4. Junction Boxes 

5. Wireways 

6. Lighting & Receptacles 

7. Wire and Cable 

8. Conduit Drawings 

B. All panels, boxes, and hardware shall be 316 SS.   

C. Provide conduits to serve the electrical system as shown on the drawings. 

D. Provide surge suppressors where indicated on the drawings. 

E. Each bidder or his authorized representatives shall, before preparing a bid, visit all areas 

of the existing site in which work will take place and be performed to inspect carefully 

the present conditions.  The submission of the bid by this bidder shall be considered 

evidence that the bidder has visited the project and noted the locations and conditions 



 

Orange County Utilities 

Generator Conversion Project 

Issued for Bid 16010 - 2  

November 2014 

under which the work will be performed and that the bidder takes full responsibility for a 

complete knowledge of all factors governing his work. 

F. All necessary temporary power, control and instrumentation requirements are the 

responsibility of the Contractor and shall be furnished at no extra cost to the Owner.  

Power and controls shall be furnished to all existing equipment at all times. 

G. Pay all fees required for permits, inspections, and connections. 

1.04 REFERENCES 

A. ANSI/NFPA70-National Electrical Code. 

1.05 SUBMITTALS 

A. Include products specified in the following sections: 

1. Section 16100 – Raceways, Boxes and Cabinets 

2. Section 16120 – Wires and Cables 

3. Section 16160 – Panelboards  

4. Section 16195 – Electrical Identification 

5. Section 16450 – Grounding System 

6. Section 16476 – Miscellaneous Equipment 

7. Section 16500 – Lighting Systems 

8. Section 16709 – Surge Protection 

B. Submit shop drawings and product data grouped to include complete submittals of 

related systems, products, and accessories in a single submittal. 

C. Mark dimensions and values in units to match those specified. 

D. Indicate applicable specification section on each submitted document. 

1.06 REGULATORY REQUIREMENTS 

A. Conform to applicable Building Codes for project location. 

B. Electrical: Conform to NFPA 70 - 2011 Edition. 

C. Occupational Safety and Health Administration (O.S.H.A.). 

D. Obtain permits and request inspections from authority having jurisdiction. 
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1.07 CONDUIT DRAWINGS 

A. In addition to the manufacturer's equipment shop drawings, the CONTRACTOR shall 

submit for approval, electrical installation working drawings for the existing building 

containing the following: 

1. Concealed and buried conduit layouts shown on floor plans drawn at not less than 

1/4-inch = 1-foot-0-inch scale.  The layouts shall include locations of process 

equipment, panelboards, control panels and equipment, switches, large junction 

or pull boxes, instruments, and any other electrical devices connected to 

concealed or buried conduits. 

2. Plans shall be drawn on high quality reproducible, double sided mylar, size 36-

inch x 24-inch, and shall be presented in a neat, professional manner. 

3. Concrete floors and/or walls containing concealed conduits shall not be poured 

until conduit layouts are approved. 

1.08 OPERATION AND MAINTENANCE DATA 

A. Submit complete operations and maintenance data for all equipment furnished under this 

Division in accordance with Section 01730 manuals shall be prepared specifically for this 

installation and shall include all required cuts, Drawings, equipment lists, descriptions, 

complete part lists, etc. that are required to instruct operating and maintenance personnel 

unfamiliar with such equipment. 

1.09 WARRANTY 

A. Provide a warranty for all the electrical equipment in accordance with the requirements of 

other sections, but in no case less than three (3) years from date of substantial 

completion. 

1.10 DISPOSITION OF REMOVED MATERIALS AND EQUIPMENT 

A. In general, it is intended that all materials and equipment indicated to be removed and 

disposed of by the CONTRACTOR shall, upon removal, become the CONTRACTOR's 

property and shall be disposed of off the site by the CONTRACTOR, unless otherwise 

directed by the Owner. 

B. Reuse of wire will not be permitted.  An exception is the reuse or relocation when wire is 

part of an existing lighting branch circuit and reuse or relocation is specifically 

designated and can be accomplished without removing and re-pulling the wire. 
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C. All reusable and salvageable disconnect switches, starters, control devices, control panels 

and instruments, receptacles, light fixtures, etc. shall be sorted and returned to the Owner. 

D. All electrical equipment to be salvaged shall be removed and shall be moved by the 

CONTRACTOR to a location on the site for storage as directed by the Owner. 

 

1.11 DEMOLITION 

A. Remove all electrical work associated with equipment shown to be removed (TBR) 

except those portions indicated to remain or be reused.  Remove all unused exposed 

conduit and wiring back to point of concealment.  Remove unused wiring in concealed 

conduits back to source (or nearest point of usage).  Electrical work to be removed 

corresponds to the associated mechanical equipment to be removed. 

B. Where electrical systems pass through the demolition areas to serve other portions of the 

premises, they shall remain or shall be suitably relocated and the system restored to 

normal operation.  Coordinate outages in systems with the Owner.  Where duration of 

proposed outage cannot be allowed by the Owner, provide temporary connections as 

required to maintain service. 

C. All removals and relocations of existing installations cannot be completely detailed on 

the Drawings.  Survey the existing sites before submitting bid proposal. 

D. Continuous service is required on all circuits and outlets affected by these changes, 

except where the Owner will permit outage for a specific time.  Obtain Owner's written 

consent before removing any circuit from continuous service. 

E. Where required to disconnect and/or remove any part of an existing circuit, reconnect 

that circuit to reestablish service in the remaining portion. 

F. Remove exposed conduits, wireways, outlet boxes, pull boxes and hangers made obsolete 

by the alternations, unless specifically designated to remain.  Exposed conduits shall be 

removed back to point of concealment, where they shall be cut and threaded for a cap.  A 

threaded cap shall then be installed.  Conduits may be removed back to first coupling if 

within 3-inches of point of concealment.  Cut back in traffic areas to the floor level and 

patch. 

G. Repair all walls to “Like new” condition and paint to match existing wall color. 
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PART 2 -  PRODUCTS (NOT APPLICABLE) 

PART 3 -  EXECUTION 

3.01 INSTALLATION 

A. Electrical systems shall be complete and operable for the intended purpose in accordance 

with applicable codes at the time of acceptance. 

B. The Contractor shall coordinate all activities with the construction manager and the 

Owner. 

C. All panel, pull, disconnect boxes to be labeled.  Voltage, equipment, to and from 

locations shall be labeled with red labels and white letters.     

 

 END OF SECTION
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SECTION 16100 

RACEWAYS, BOXES, AND CABINETS 

 

PART 1 -  GENERAL 

1.01 SUBMITTALS 

A. Provide submittals for all electrical equipment enclosures. 

1.02 REFERENCES 

A. Comply with NFPA 70 "National Electrical Code" for components and installation. 

B. Comply with NECA "Standard of Installation." 

1.03 LISTING AND LABELING 

A. Provide products specified in this Section that are UL listed and labeled.  

 

PART 2 -  PRODUCTS 

2.01 CONDUIT 

A. Liquid Tight Flexible Metal Conduit: Flexible steel conduit with PVC jacket. 

B. PVC Conduit and Tubing Fittings: NEMA TC 3; Schedule 80, match to conduit or 

conduit/tubing type and material. 

C. Aluminum Rigid Conduit  

2.02 BOXES 

A. Outlet and Device Boxes: Use 1 of the following: 

1. Nonmetallic Boxes: NEMA OS2. 

B. PWI and Junction Boxes: Use 1 of the following: 

1. Small Boxes: NEMA OS 1, stainless steel. 

2. Cast Metal Boxes: NEMA FB 1, cast aluminum with gasketed cover. 
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C. Hinged Cover Enclosures: Stainless steel enclosure with continuous hinge cover and 

flush latch.  The enclosure shall be provided with stainless panel insert for mounting 

equipment.  Outdoor enclosures shall be 316 NEMA 4X Stainless Steel. 

 

PART 3 -  EXECUTION 

3.01 INSTALLATION 

A. Seal all outdoor raceways using duct seal. 

B. Use the following wiring methods: 

1. Exposed: Rigid Aluminum 

2. Underground: PVC Schedule 80 Concrete encased. 

3. Instrumentation (shielded cable):  Aluminum or PVC (dependent on location) 

4. Connection to Vibrating Equipment (including transformers and hydraulic, 

pneumatic, or electric solenoid or motor-driven equipment): Liquid tight flexible 

metal conduit. 

5. Boxes and Enclosures: 

a. 316 NEMA 4X stainless steel.  All hardware shall be stainless steel. 

C. Install raceways, boxes, enclosures, and cabinets as indicated, according to 

manufacturer's written instructions. 

D. Install raceways level and square and at proper elevations. Provide adequate headroom. 

E. Complete raceway installation before starting conductor installation. 

F. Use temporary closures to prevent foreign matter from entering raceway. 

G. Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved 

portion of bends is not visible above the finished slab. 

H. Make bends and offsets so the inside diameter is not reduced. Unless otherwise indicated 

keep the legs of a bend in the same plane and the straight legs of offsets parallel. 

I. Raceways Embedded in Slabs: Install in middle third of the slab thickness where 

practical, and leave at least 1-inch (25 mm) concrete cover. 

1. Secure raceways to reinforcing rods to prevent sagging or shifting during 

concrete placement. 

2. Space raceways laterally to prevent voids in the concrete. 
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3. Run conduit larger than 1-inch trade size parallel to or at right angles to main 

reinforcement.  When at right angles to reinforcement, place conduit close to slab 

support. 

J. Install underground raceways: 

1. At least 18" below grade. 

2. At least 24" below driveways and roads. 

3. All buried ductbanks to be concrete encased 3000 psi color red concrete. 

K. Install exposed raceways parallel to or at right angles to nearby surfaces or structural 

members, and follow the surface contours as much as practical. 

1. Run parallel or banked raceways together, on common supports where practical. 

2. Make bends in parallel or banked runs from same centerline to make bends 

parallel. Use factory elbows only where they can be installed parallel; otherwise, 

provide field bends for parallel raceways. 

L. Join raceways with fittings designed and approved for the purpose and make joints tight. 

1. Make raceway terminations tight. Use bonding bushings or wedges at 

connections subject to vibration.  Use bonding jumpers where joints cannot be 

made tight. 

2. Use insulating bushings to protect conductors. 

M. Terminations: Where raceways are terminated with locknuts and bushings, align the 

raceway to enter squarely, and install the locknuts with dished part against the box.  

Where terminations cannot be made secure with one locknut, use two locknuts, one 

inside and one outside the box. 

N. Where terminating in threaded hubs, screw the raceway or fitting tight into the hub so the 

end bears against the wire protection shoulder.  Where chase nipples are used, align the 

raceway so the coupling is square to the box, and tighten the chase nipple so no threads 

are exposed. 

O. Install pull wires in empty raceways. Use No. 14 AWG zinc-coated steel or 

monofilament plastic line having not less than 200-lb (90kg) tensile strength. Leave not 

less than 12 inches (300 mm) of slack at each end of the pull wire. 

P. Stub-Up Connections: Extend conduits through concrete floor for connection to 

freestanding equipment with an adjustable top or coupling, threaded inside for plugs, and 

set flush with the finished floor.  Where equipment connections are not made under this 

Contract, install screwdriver-operated threaded flush plugs flush with floor. 

Q. Flexible Connections: Use maximum of 6 feet (1830 mm) of flexible conduit for lighting 

fixtures; for equipment subject to vibration, noise transmission, or movement; and for all 
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motors.  Use liquid tight flexible conduit in wet or damp locations.  Install separate 

ground conductor across flexible connections. 

R. Install hinged cover enclosures and cabinets plumb. Support at each corner. 

S. Provide grounding connections for raceway, boxes, and components as indicated and 

instructed by manufacturer.  Tighten connectors and terminals, including screws and 

bolts, according to equipment manufacturer's published torque-tightening values for 

equipment connectors.  Where manufacturer's torquing requirements are not indicated, 

tighten connectors and terminals according to tightening torques specified in UL 

Standard 486A. 

 

END OF SECTION 
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 SECTION 16120 

 WIRES AND CABLES 

 

PART 1 -  GENERAL  

1.01 SCOPE OF WORK  

A. Furnish, install and test all wire, cable, and appurtenances as shown on the Drawings and 

as hereinafter specified.  

1.02 SUBMITTALS 

A. Samples of proposed wire and cable shall be submitted for approval.  Each sample shall 

have the size, type of insulation, UL listing and voltage stenciled on the jacket.  

B. Approved samples will be sent to the project location for comparison by the Resident 

Engineer with the wire actually installed. 

C. Installed, unapproved wire shall be removed and replaced at no additional cost to the 

Owner. 

1.03 APPLICATIONS 

A. Wire for lighting and receptacle circuits above grade shall be type THWN. 

B. Wire for all power motor circuits and below grade lighting and receptacle circuits shall 

be type THWN, stranded.  

C. Wire for all service conductors shall be type RHW or XHHW, stranded.  

D. Single conductor wire for control, indication and metering shall be type MTW No. 14 

AWG, 19 strand or type THHN No. 14 AWG stranded.  

E. Multi-conductor control cable shall be No. 14 AWG, 19 strand. 

F. Wire for process instrumentation or shielded control cable shall be No. 16 AWG, 

shielded and stranded. 

1.04 MINIMUM SIZES 

A. Except for control and signal leads, no conductor smaller than No. 12 AWG shall be 

used. 
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PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. All wires and cables shall be of annealed, 98 percent conductivity, soft drawn stranded 

copper conductors.  

2.02 600 VOLT WIRE AND CABLE  

A. Type RHW and XHHW shall be cross-linked polyethylene (XLP); as manufactured by 

the Southwire Co., Collyer Insulated Wire Co., Rome Cable or approved equal.  

B. Type THWN shall be as manufactured by the Southwire Co., Collyer Insulated Wire Co., 

Rome Cable or approved equal.  

2.03 INSTRUMENTATION AND CONTROL CABLE 

A. Process instrumentation wire shall be twisted pair, 600V, cross-linked polyethylene 

insulated, aluminum tape shielded, polyvinyl chloride jacketed, type "XLP" as 

manufactured by the American Insulated Wire Co., Eaton Corp. "Polyset," or approved 

equal.  Multi-conductor cables shall be supplied with individually shielded twisted pairs.  

B. Multi-conductor control cable shall be stranded, 600V, cross-linked polyethylene 

insulated with PVC jacket, type "XLP" as manufactured by the American Insulated Wire 

Co., Eaton Corp. "Polyset," or approved equal.  

2.04 TERMINATIONS AND SPLICES 

A. Power Conductors:  Terminations shall be die type or set screw type pressure connectors 

as specified.  Splices (where allowed) shall be die type compression connector and 

waterproof with heat shrink boot or epoxy filling. 

B. Control Conductors:  Termination on saddle-type terminals shall be wired directly with a 

maximum of two conductors per termination.  Termination on screw type terminals shall 

be made with a maximum of two spade connectors.  Splices (where allowed) shall be 

made with insulated compression type connectors.  Heat shrink boots shall be utilized for 

all outdoor splices. 

C. Instrumentation Signal Conductors (including graphic panel, alarm, low and high level 

signals):  Terminations permitted shall be typical of control conductors.  Splices are 

allowed at instrumentation terminal boxes only. 
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D. Except where otherwise approved by the Engineer no splices will be allowed in 

manholes, handholes or other below grade located boxes. 

E. Splices shall not be made in push button control stations, control devices (i.e., pressure 

switches, flow switches, etc.), conduit bodies, etc. 

 

PART 3 -  EXECUTION  

3.01 INSTALLATION 

A. All conductors shall be carefully handled to avoid kinks or damage to insulation. 

B. Lubrications shall be used to facilitate wire pulling.  Lubricants shall be U.L. listed for 

use with the insulation specified.  

C. Shielded instrumentation wire shall be installed from terminal to terminal with no 

splicing at any intermediate point.  

D. Shielded instrumentation wire shall be installed in rigid steel conduit and pull boxes that 

contain only shielded instrumentation wire.  Instrumentation cables shall be separated 

from control cables in manholes.  

E. Shielding on instrumentation wire shall be grounded at one end only, as directed by 

supplier of the instrumentation equipment.  

F. Wire and cable connections to terminals and taps shall be made with compression 

connectors.  Connections of insulated conductors shall be insulated and covered.  All 

connections shall be made using materials and installation methods in accordance with 

instructions and recommendations of the manufacturer of the particular item of wire and 

cable.  The conductivity of all completed connections shall be not less than that of the 

uncut conductor.  The insulation resistance of all completed connections of insulated 

conductors shall be not less than that of the uncut conductor. 

G. All wire and cable shall be continuous and without splices between points of connection 

to equipment terminals, except a splice will be permitted by the Engineer if the length 

required between the points of connection exceeds the greatest standard shipping length 

available from the manufacturer specified or approved by the Engineer as the 

manufacturer of the particular item of wire and cable.  

H. Steel fish tapes and/or steel pulling cables shall not be used in PVC conduit runs.  

I. All control and instrumentation circuits and wiring shall be clearly and permanently 

numbered and labeled at each end so as to identify the location of the opposite end and 

the function of the circuit.  Individual wires in a multi-wire circuit shall be identified with 
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wire numbers.  Labeling shall be in place prior to turnover of any equipment, system or 

sub-system to Owner. 

3.02 TESTS 

A. All 600-volt wire insulation shall be tested with a meg-ohmmeter after installation. Tests 

shall be made at not less than 1,000 VDC. 

 

 END OF SECTION 
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 SECTION 16160 

 PANELBOARDS 

PART 1 -  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish all labor materials, equipment and incidentals required and install all panelboards 

as hereinafter specified and as shown on the Drawings.  

 

PART 2 -  PRODUCTS 

2.01 RATING 

A. Panelboard ratings shall be as shown on the Drawings. All panelboards shall be rated for 

the intended voltage.  

B. Panelboards installed outdoors shall be NEMA 4X SS type enclosure unless otherwise 

noted. 

2.02 STANDARDS 

A. Panelboards shall be in accordance with the Underwriter Laboratories, Inc. "Standard for 

Panelboards" and "Standard for Cabinets and Boxes” and shall be so labeled where 

procedures exist. Panelboards shall also comply with NEMA Standard for Panelboards 

and the National Electrical Code.  

2.03 CONSTRUCTION (NEMA 4X 316 SS) 

A. Interiors: 

1. All interiors shall be completely factory assembled with circuit breakers, wire 

connectors, etc. All wire connectors, except screw terminals, shall be of the 

antiturn solderless type and all shall be suitable for copper or aluminum wire of 

the sizes indicated.  

2. Interiors shall be so designed that circuit breakers can be replaced without 

disturbing adjacent units and without removing the main bus connectors and shall 

be so designed that circuits may be changed without machining, drilling or 

tapping. 
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3. Branch circuits shall be arranged using double row construction except when 

narrow column panels are indicated. Branch circuits shall be numbered by the 

manufacturer.  

4. A nameplate shall be provided listing panel type, number of circuit breakers and 

ratings. 

B. Buses: 

1. Bus bars for the mains shall be of copper. Full size neutral bars shall be included. 

Bus bar taps for panels with single pole branches shall be arranged for sequence 

phasing of the branch circuit devices. Bussing shall be braced throughout to 

conform to industry standard practice governing short circuit stresses in 

panelboards. Phase bussing shall be full height without reduction.  Cross 

connectors shall be copper.  

2. Neutral bussing shall have a suitable lug for each outgoing feeder requiring a 

neutral connection.  

3. Spaces for future circuit breakers shall be bussed for the maximum device that 

can be fitted into them.   

4. Buses for 120/208V light panels shall be rated 10,000 amperes RMS 

symmetrical. 

C. Boxes: 

1. Recessed boxes shall be made 316 stainless steel without multiple knockouts.  

Surface mounted boxes shall be painted to match the trim. Boxes shall be of 

sufficient size to provide a minimum gutter space of 4 inches on all sides.  

2. Surface mounted boxes shall have an internal and external finish as hereinafter 

specified in paragraph D4. 

3. At least 4 interior mounting studs shall be provided. 

4. All conduit entrances shall be field punched. 

D. Trim: 

1. Hinged doors covering all circuit breaker handles shall be included in all panel 

trims.  

2. Doors shall have semi flush type cylinder lock and catch, except that doors over 

48-in in height shall have a vault handle and 3-point catch, complete with lock, 

arranged to fasten door at top, bottom and center. Door hinges shall be concealed. 

Two keys shall be supplied for each lock. All locks shall be keyed alike; directory 

frame and card having a transparent cover shall be furnished on each door.  

3. The trims shall be fabricated from 316 stainless sheet steel. 
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4. All exterior and interior steel surfaces of the panelboard shall be properly cleaned 

and finished with ANSI Z55.1, No. 61 light gray paint over a rust-inhibiting 

phosphatized coating.  The finish paint shall be of a type to which field applied 

paint will adhere.  

5. Trims for flush panels shall overlap the box by at least 3/4-inch all around. 

Surface trims shall have the same width and height as the box.  Trims shall be 

fastened with quarter turn clamps. 

E. Manufacturer: 

1. 120/240V, single phase, 3-wire, and 120/208V 3-phase, 4-wire panelboards shall 

be as manufactured by Square D or equal.  

2. 480V, 3-phase, 3-wire panelboards shall be as manufactured by Square D or 

equal. 

2.04 CIRCUIT BREAKERS: 

A. Panelboards shall be equipped with circuit breakers as shown on the Drawings. 

B. Circuit breakers shall be molded case, bolt-in type. 

C. Circuit breakers used in 120/240 and 120/208V panelboards shall have an interrupting 

capacity of not less than 10,000 - amperes, RMS symmetrical. 

D. GFCI (ground fault circuit interrupter) shall be provided for circuits where indicated on 

the Drawings. GFCI units shall be 1 pole, 120 volt, molded case, bolt-on breakers, 

incorporating a solid state ground fault interrupter circuit insulated and isolated from the 

breaker mechanism. The unit shall be U.L. listed Class A Group I device (5 milliamp 

sensitivity, 25 millisecond trip time), and an interrupting capacity of 10,000 amperes 

RMS.  

PART 3 -  EXECUTION 

3.01 INSTALLATION 

A. Boxes for surface mounted panelboards shall be mounted so there is at least 1/2-inch air 

space between the box and the wall. 

B. Unless otherwise noted on the Drawings, top of cabinets shall be mounted 6-feet 0-inch 

above the floor, properly aligned and adequately supported independently of the 

connecting raceways.  
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C. All wiring in panelboards shall be neatly formed, grouped, laced, and identified to 

provide a neat and orderly appearance.  A typewritten directory card identifying all 

circuits shall be placed in the cardholder inside the front cover. 

END OF SECTION 
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SECTION 16195 

ELECTRICAL IDENTIFICATION 

PART 1 -  GENERAL 

1.01 WORK INCLUDED 

A. Nameplates and tape labels. 

B. Wire and cable markers. 

C. Color coding. 

1.02 SCOPE 

A. Provide engraved nameplates for the following equipment as indicated on the drawings: 

1. Label all compartments. 

2. Label all outdoor junction boxes. 

3. Label control system panels. 

B. All wires shall be marked and color-coded. 

C. All control wiring shall have wire numbers on each end. 

D. All exposed conduits to be painted to match color of back wall. 

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. Nameplates: Engraved three-layer laminated plastic, black letters on a white background. 

B. Wire and Cable Markers: Pre-printed self-sticking type. 

C. Color Coding Tape: Vinyl plastic insulating tape, colors as specified in part 3. 

PART 3 -  EXECUTION 

3.01 INSTALLATION 
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A. Degrease and clean surfaces to receive nameplates and tape labels. 

B. Install nameplates and tape labels parallel to equipment lines. 

C. Secure nameplates to equipment fronts using screws, rivets, or adhesive.  Secure 

nameplate to inside face of recessed panelboard doors in finished locations. 

3.02 WIRE IDENTIFICATION 

A. Provide wire markers on each conductor in panelboard gutters, pull boxes, outlet and 

junction boxes, and at load connection.  Identify with branch circuit or feeder number for 

power and lighting circuits, and with control wire number as indicated on schematic and 

interconnection diagrams or equipment manufacturer's shop drawings for control wiring. 

B. Any color coding schemes used in existing work shall be maintained in new work. 

C. Conductor Color Coding: Provide color coding for feeder, and branch circuit conductors 

throughout the project secondary electrical system as follows: 

 

208/120 Volts  Phase   480 Volts 

 

Black   A  Brown 

Red   B  Orange 

Blue   C  - 

White   Neutral White 

Green   Ground Green 

 

3.03 NAMEPLATE ENGRAVING 

A. Provide nameplates to identify all electrical distribution and control equipment and loads 

served.  Letter Height: 1/8 inch for individual switches and loads served for distribution 

and control equipment identification. 

B. Panelboards: 1/4 inch; identify equipment designation. 1/8 inch; identify voltage rating 

and source. 

C. Individual Circuit Breakers, Switches, and in Panelboards: 1/8 inch; identify circuit and 

load served, including location. 

 

END OF SECTION  
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SECTION 16450 

GROUNDING SYSTEM 

 

PART 1 -  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish and install a complete grounding system in strict accordance with Article 250 of 

the National Electrical Code and as hereinafter specified and shown on the Drawings. 

1.02 RELATED WORK 

A. Conduit shall be as specified under Section 16100. 

B. Wire shall be as specified under Section 16120. 

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. Ground rods:  Ground rods shall be copperclad steel 5/8-inch x 20 foot.  Ground rods 

shall be Copperweld or be an approved equal product. 

PART 3 -  EXECUTION 

3.01 GENERAL 

A. Tie into existing grounding system. 

B. Grounding electrodes shall be driven as required.  Where rock is encountered, grounding 

plates may be used in lieu of grounding rods. 

C. All equipment enclosures, motor and transformer frames, conduits systems, cable armor, 

exposed structural steel and similar items shall be grounded. 

D. Exposed connections shall be made by means of approved grounding clamps.  Exposed 

connections between different metals shall be sealed with No-Oxide Paint Grade A or 

approved equal.  All buried connections shall be made by welding process equal to 

Cadweld. 
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E. The grounding grid conductors shall be embedded in backfill material around the 

structures. 

F. All underground conductors shall be laid slack and where exposed to mechanical injury 

shall be protected by pipes or other substantial guards.  If guards are iron pipe or other 

magnetic material, conductors shall be electrically connected to both ends of the guard. 

G. The Contractor shall exercise care to insure good ground continuity, in particular 

between the conduit system and equipment frames and enclosures.  Where necessary, 

jumper wires shall be installed. 

3.02 TESTS 

A. The Contractor shall test the ground resistance of the system.  The Engineer shall be 

notified forty-eight (48) hours before tests are made to enable the Owner to have 

designated personnel present.  All test equipment shall be provided by the Contractor and 

approved by the Engineer.  Dry season resistance of the system shall not exceed 5 ohms.  If 

such resistance cannot be obtained with the system as shown, the Contractor shall provide 

additional grounding as directed by the Engineer, without additional payment.  The 

Contractor shall submit all grounding system test results to the Engineer for review. 

  

END OF SECTION 
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SECTION 16500 

LIGHTING SYSTEM 

PART 1 -  GENERAL 

1.01 SCOPE OF WORK 

A. Furnish and install complete lighting systems including panelboards, transformers, 

lighting fixtures, receptacles, switches, contractors, clocks and all necessary 

accessories and appurtenances required as hereinafter specified and shown on the 

Drawings. 

1.02 STANDARDS 

A. All lighting fixtures shall be in accordance with the National Electrical Code and shall 

be constructed in accordance with the latest edition of the Underwriters Laboratories 

"Standards for Safety, Electric Lighting Fixtures."  All lighting fixtures shall be 

Underwriters Laboratories labeled. 

1.03 RELATED WORK 

A. Panelboards shall be as specified under Section 16160. 

B. Conduit shall be as specified under Section 16100. 

C. Wire shall be as specified under Section 16120. 

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. Switches: 

1. Wall switches shall be of the indicating, toggle action, flush mounting quiet 

type.  All switches shall conform to Federal Specification W-S-896-D. 

2. Wall switches shall be of the following types and manufacturer or approved 

equal.   

a. Single pole - Arrow-Hart No. 1991 or Leviton No. 1221-2. 

b. Double pole - Arrow-Hart No. 1992 or Leviton No. 1222-2. 

c. Three way - Arrow -Hart No. 1993 or Leviton No. 1223-2. 

d. Four way - Arrow-Hart No. 1994 or Leviton No. 1224-2. 
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e. Single pole, key operated - Arrow-Hart No. 1991-L or Leviton No. 

1221-2L. 

f. Momentary contact, 2 circuit, center off - Arrow-Hart No. 1895 or 

Leviton No. 1256. 

g. Weatherproof cover for Arrow-Hart 2900 series tap action switches - 

Arrow-Hart Catalog No. 2881-G. 

B. Receptacles: 

1. Wall receptacles shall be of the following types and manufacturer or approved 

equal. 

a. Single, 20A, 125V, 1P, 3W; Arrow-Hart No. 5361 or Leviton No. 

5361. 

b. Duplex, 20A, 125V, 2P, 3W; Arrow-Hart No. 5362 or Leviton No. 

5362. 

c. Corrosion-resistant, duplex, 20A, 125V, 2P, 3W; Arrow-Hart No. 

5739-CR or Leviton No. 5362CR and Crouse-Hinds WLRD-1 cover. 

d. 60A, 480V, 3P, 2W; weatherproof receptacle shall be Crouse-Hinds 

Catalog No. ARE6324 with Crouse-Hinds Catalog No. APJ 6385 plug. 

e. Ground fault interrupter, duplex, 20A, 125V, 3P, 2W; Arrow-Hart No. 

GF5362 or Leviton No. 6899. 

f. Stainless steel indoor mounting plate for G.F.I. receptacle; Arrow-Hart 

Catalog No. S-26. 

g. Clock hanger, 15A, 125V, 2P, 3W; Arrow-Hart No. 452 or Leviton 

No. 628. 

h. Single, 20A, 250V, 2P, 3W; Arrow-Hart No. 5461 or Leviton No. 

5461. 

i. Single, 30A, 125V, 2P, 3W; Arrow-Hart No. 5716N; cap: Arrow-Hart 

No. 5717N or Leviton No. 5371. 

j. Clothes dryer, 30A, 125/250V, 3P, 3W; Arrow-Hart No. 9344N.  Cap:  

Arrow-Hart No. 9352AN or Leviton No. 5209 and No. 9382-P. 

2. Receptacles (Weatherproof/NEMA 4 Areas/Outside) 

a. General Requirements: Receptacles in wet locations shall be installed 

with a hinged outlet cover/enclosure clearly marked “Suitable for Wet 

Locations While In Use” and “UL Listed”.  There must be a gasket 

between the enclosure and the mounting surface, and between the 

hinged cover and mounting plate/base to assure proper seal.  Taymac; 

Specification Grade. 
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C. Special wiring devices shall be provided as noted of the drawings. 

a. Tamper resistant duplex receptacle Leviton No. 5262-SG or approved 

equal. 

b. Wall switch occupancy sensor Leviton No. 6775 or approve equal. 

c. Scene select microprocessor dimmer Leviton No. 17765 or approved 

equal. 

d. Surge protective duplex receptacle Leviton No. 5380 or approved 

equal. 

D. Device Plates: 

1. Plates for flush mounted devices shall be of the required number of gangs for 

the application involved and shall be 302 (18-8) high nickel stainless steel of 

the same manufacturer as the device. 

2. Plates for surface mounted device boxes shall be of the same material as the 

box. 

E. Lighting Fixtures: 

1. Lighting fixture types shall be as shown on the "Lighting Fixture Schedule" on 

the Drawings.  See below listing of manufacturers.   

F. Lamps: 

1. Metal halide lamps shall be deluxe white of the size and type as called for in 

the Lighting Fixture schedule on the Drawings. 

2. Metal halide ballasts shall be of the constant wattage auto-transformer type of 

the correct size and voltage for the fixture it is to serve as called for in the 

Lighting Fixture Schedule on the Drawings.  All ballasts shall be as 

manufactured by Sylvania Electric Products, Inc., General Electric Company, 

or Jefferson Electric Company. 

3. All lamps shall be of one manufacturer and shall be as manufactured by 

Hubble Lighting, Sesco Lighting, Sylvania Electric Products, Inc., General 

Electric Company, or Westinghouse Electric Corporation or approved equal. 

G. Flexible Fixture Hangers: 

1. Flexible fixture hangers used in nonhazardous areas shall be Type ARB and 

flexible fixture supports used in hazardous areas shall be Type ECHF as 

manufactured by the Crouse-Hinds Company or approved equal. 

2. Steel channel, roll formed into U-shape, shall be used to span between 

building steel for mounting of fixtures where required by fixture location or as 

indicated on the Drawings.  Channel shall be as manufactured by Unistrut 

Corporation or approved equal. 
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PART 3 -  EXECUTION 

3.01 INSTALLATION 

A. Each fixture shall be a completely finished unit with all components, mounting and/or 

hanging devices necessary, for the proper installation of the particular fixture in its 

designated location and shall be completely wired ready for connection to the branch 

circuit wires at the outlet. 

B. When fixtures are noted to be installed flush, they shall be complete with the proper 

accessories for installing in the particular ceiling involved.  All flush mounted fixtures 

shall be supported from the structure and shall not be dependent on the hung ceilings 

for their support. 

C. Flexible fixture hangers shall be used for all pendant mounted fixtures. 

D. Conduit run in areas with hung ceilings shall be installed in the space above the hung 

ceiling as close to the structure as possible. Conduits shall be supported from the 

structure. 

E. Receptacles in process areas and shops shall be mounted 36 inches above the floor 

unless otherwise noted on the Drawings. 

F. Receptacles in office and other like areas shall be mounted 18 inches above the floor 

unless otherwise noted on the Drawings. 

3.02 SPARE LAMPS 

A. Spare lamps shall be provide for all fixture types supplied.  Quantity shall be 15 

percent of total used on project. 

3.03 CLEANING UP 

A. All fixtures shall be left in a clean condition, free of dirt and defects, before 

acceptance by the Engineer. 

3.04 WARRANTY 

A. The equipment shall be warranted against defects in material and workmanship for 

five (5) years from date of substantial completion.   

END OF SECTION 
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SECTION 16709 

SURGE PROTECTION DEVICES (SPD) 

 

PART 1 -  GENERAL 

 

1.01 DESCRIPTION  

A. The specified unit shall provide effective high energy transient voltage surge suppression, 

surge current diversion and high frequency noise attenuation in all electrical modes for 

equipment connected downstream from the facility’s meter or load side of the main 

overcurrent device.  The unit shall be connected in parallel with the facility’s wiring 

system. 

1.02 RELATED DOCUMENTS AND APPLICABLE STANDARDS 

A. Systems shall be designed, manufactured, tested and installed in accordance with the 

following applicable documents and standards: 

1. Underwriters Laboratories (UL1449 3
rd

 Addition and UL 1283) 

2. ANSI/IEEE (C62.41 and C62.45) 

3. Military Standards (MIL – STD 220A) 

4. National Electric Code (NEC) 

5. Underwriter’s Laboratories 248 

 

PART 2 -  PRODUCTS 

2.01 APPROVED MANUFACTURER  

1. Current Technologies  

Power & Systems Innovations   

PO Box 590223  

Orlando, FL  32859-0223    

Contact:  John West Sr.   

Phone  (407) 380-9200   
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Phone  (800) 260-2259   

FAX  (407) 380-3911 FAX  

E-mail  jwest@psihq.com   

Internet  www.psihq.com 
 

2. Joslyn,  AKA (Total Protection Solutions) 

Total Protection Solutions 

4366 LB McLeod Road 

Orlando, FL 32804 

Contact: Bob Levit 

Phone  (407) 841-4405 

FAX  (407) 841-4407 

E-mail:  bob@treborpowersystems.com 

Internet www.treborpowersystems.com 

 

3. Surge Suppression Inc  

Surge Suppression Incorporated 

P.O. Box 674 

Destin, FL 32540-0674 

Contact: Mike Barton 

Phone  (888) 987-8877 

FAX  (888) 900-8879 

E-mail  mbarton@surgesuppression.com 

2.02 DEVICES  

A. Surge Protection Devices (SPD’s) shall be UL listed at or above the available fault 

current level at the point of SPD application by UL, Per UL 1449 latest edition. 

B. The SPD shall be a parallel design using fast-acting energy protection that will divert and 

dissipate the surge energy. 

C. Units shall have: 

1. Minimum 10 mode operation for all 3 phase Y and high leg Delta configurations 

and six modes of protection for all 3 phase Delta “no Neutral” configurations. 

mailto:jwest@psihq.com
http://www.psihq.com/
mailto:bob@treborpowersystems.com
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2. One nanosecond or less response time for any individual component, and shall be 

self restoring and fully automatic. 

3. Extended noise filtration with a 10 kHz to 100 MHz range. 

4. LED indication of unit failure to indicate the continuous positive operational 

status of each protected phase. 

5. System Voltage shall be as indicated on the drawings. 

6. The fusing system shall be capable of allowing the rated maximum single 

impulse surge current to pass through without fuse operation. 

7. SPD’s shall be installed with leads as shorts as possible (not to exceed 24 inches). 

 SPD’s may be mounted internally in Motor Control Centers, switchgear and 

switchboards.  SPD’s shall be mounted externally at panelboards and control 

panels. 

8. All SPD panel units shall be guaranteed by the installing contractor and surge 

suppression manufacturer to be free of defects in materials and workmanship for 

a period of not less than 10 years from the date of substantial completion of the 

system to which the suppressor is installed. 

9. For each SPD type or size used on this project provide the following submittal 

data: 
 

a. Complete schematic data for suppressor, indicating part numbers, 

dimensional drawings and mounting arrangement. 

b. Cut sheets which include Peak Surge Current “per mode”, Let Through 

Current, UL tested voltage protection rating (VPR) and maximum 

Continuous Operating Voltage (MCOV). 

c. Copy of Warranty Statement 

2.03 APPLICATIONS 

A. Surge Current RATING OF 40 kA PER MODE AT 208 or 240 Volt three phase or single 

phase branch panels. 

2.04 FILTERING 

A. The system shall provide a UL 1283 Listed Electromagnetic Interference Filter capable of 

attenuating noise levels produced by electromagnetic interference and radio frequency 

interference.   

2.05 FUSING 

A. Fuse component(s) identification and surge rating.  The manufacture shall provide 
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documentation demonstrating the tested surge current rating (8x20µsec) of the fuse. The 

surge rating of the fuse shall be greater than the combined surge current rating of all 

downstream connected suppression elements. 

B. Fusing:  Suppression component(s) identification and surge rating.  The manufacturer 

shall provide documentation identifying the suppression element(s) connected in series 

with fuse element(s) and provide the suppression elements published 8x20µsec surge 

current rating.  The rating of the suppression element(s) shall be less than the rating of 

upstream fusing element(s). 

C. Fusing:  Surge performance.  All fusing shall be required to meet the single pulse surge 

current testing requirements of Section 2.2 above. 

D. Fusing:   Isolation.  The unit shall have each MOV fused and designed to operate only in 

the event of an MOV failure within the SPD device. 

E. Fusing Coordination:  Units that can’t demonstrate MOV-fuse coordination in 2.4.a and 

2.4.d are not acceptable. 

F. Fusing:  UL Rating.  All fusing shall be 200kAIC UL248 Recognized. 

2.06 UL 1449 SUPPRESSED VOLTAGE RATING.   

A. The unit shall be UL 1449 3rd Edition Listed and shall be as follows for L-N, L-G, N-G, 

and L-L, modes, inclusive of the disconnect switch:  (Select appropriate product rating 

from below) 

1. 40kA – 80kA rated products/120/208V units:  L-N = 400V, L-G=500, N-G=500, 

and L-L=700 

2. 100kA – 150kA rated products/120/208V units:  L-N = 400V, L-G=500, N-

G=500, and L-L=700 

3. 200kA – 300kA rated products/120/208V units:  L-N = 400V, L-G=500, N-

G=500, and L-L=700 

2.07 IN-FIELD TESTING 

A. The unit shall be equipped with a performance data extraction protocol allowing unit 

performance data, including percent of protection remaining, to be transmitted to an 

internal, external status analyzer. 

2.08 ENCLOSURE. 

A. Outside - Units shall be provided in a NEMA type 4X plastic enclosure. 
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PART 3 -  EXECUTION 

 

3.01 SYSTEM TESTING 

A. Upon completion of installation, a factory-authorized local service representative shall 

provide product startup testing services.  The tests shall include: 

1. On-line Testing:  Verification that all suppression and filtering paths are 

operating with 100% protection as well as verification of proper facility neutral-

to-ground bond by measuring neutral-to-ground current and voltage. 

2. Off-line Testing:  Impulse injection to verify the system tolerances as well as 

verification of proper facility neutral-to-ground bond.  To be compared to factory 

benchmark test parameters supplied with each individual unit. 

3.02 DOCUMENTATION AND REPORTING 

A. A copy of the startup test results and the factory benchmark testing results shall be 

supplied to the engineer and the owner for confirmation of proper system function.  This 

letter shall also clarify that the integrity of all neutral-to-ground bonds were verified 

through testing and visual inspection, and that all grounding bonds were observed to be 

in place. 

3.03 SYSTEM WARRANTY 

A. The TVSS system manufacturer shall warranty the entire system against defective 

materials and workmanship for a period of ten (10) years following substantial 

completion. 

 

 

END OF SECTION  
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # Comments

131632 H30-B Blue 44" Tall 131632 H30-P Pantone 44" 131632 H30-G Green 44" Tall
171730 H40-B Blue 30" Tall 171730 H40-P Pantone 30" 171730 H40-G Green 30" Tall
AVG2036 Encl
GP3232 Base

Blue 36" Tall        AVG2036 Encl
GP3232 Base

Pantone 36" Tall   AVG2036 Encl
GP3232 Base

Green 36" Tall      

AVG2041 Encl      
GP3232 Base

 Blue 41" Tall AVG2041 Encl           
GP3232 Base

Pantone 41" Tall AVG2041 Encl      
GP3232 Base

Green 41" Tall

Safety-Guard/Hydro Guard 15100 Encl Blue 34" Tall 15100 Encl Pantone 34" Tall 15100 Encl Green 34" Tall

ARI D-040SS Combination D-040SS Combination D-020 (SS) Combination
H-TEC NA NA NA NA 986 (316SS) Combination
Vent-O-Mat Series RBX DN50 2" Series RBX DN50 2" RGX series

US Foundry NA NA NA NA USF 7665-HH-HJ

Hydro Guard HG-1 Standard Unit Automatic NA NA NA NA

Kupferle Foundry Co Truflo Series TF #550 Truflo Series TF #550 NA NA
Water Plus Corp The Hydrant Plus Series 

VB 2000B
The Hydrant Plus Series 
VB 2000B

NA NA

Advance Products Model AC and AW Model AC and AW Model AC and AW
BWM Company Model WR and PO Model WR and PO Model WR and PO
Cascade Water Works Model CCES Model CCES Model CCES
CCI Pipeline Model ESW and ESC Model ESW and ESC Model ESW and ESC
Pipeline Seal & Insulator, 
Inc  (PSI)                  

Model C and W Model C and W Model C and W

Power Seal Model 4810ES Model 4810ES Model 4810ES
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All ARV above ground enclosures shall be vented with tamper proof locking device
Water Plus Polyethylene 
Enclosure                               

Hot Box Vent  Guard 
Fiberglass Enclosure 
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Blow Off Valve - Fits standard 5-1/4 inch Valve Box
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Casing End Seals.  Annular space between pipe and steel casing shall be brick and mortar with end seals to secure ends.
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

Advance Products SSI8 / SSI12 SSI8 / SSI12 SSI8 / SSI12
BWM Company BWM-SS-8 / SS-12 BWM-SS-8 / SS-12 BWM-SS-8 / SS-12
Cascade Water Works Series CCS 8" / 12" Series CCS 8" / 12" Series CCS 8" / 12"
CCI Pipeline Model CCS8 / CSS12 Model CCS8 / CSS12 Model CCS8 / CSS12
Pipeline Seal & Insulator, 
Inc  (PSI)              

Series S8G-2 / S12G-2 Series S8G-2 / S12G-2 Series S8G-2 / S12G-2

Carbozinc 621 3.0 - 8.0 mils Carbozinc 621 3.0 - 8.0 mils Carbozinc 621 3.0 - 8.0 mils
Carbothane 133 HB 3.0 -5.0 mils Carbothane 133 HB 3.0 -5.0 mils Carbothane 133 HB 3.0 -5.0 mils
Carboxane 950  2.0 - 3.0 mils Carboxane 950  2.0 - 3.0 mils Carboxane 950  2.0 - 3.0 mils
Zinc Series 90-97 
Typoxy Series 27WB

2.5 - 3.5 mils        
4.0 -14.0 mils

Zinc Series 90-97 
Typoxy Series 27WB

2.5 - 3.5 mils        
4.0 -14.0 mils

Zinc Series 90-97 
Typoxy Series 27WB

2.5 - 3.5 mils        
4.0 -14.0 mils

EnduraShield Series73 2.0 - 3.0 mils EnduraShield Series73 2.0 - 3.0 mils EnduraShield Series73 2.0 - 3.0 mils
Hydroflon Series 700 2.0 - 3.0 mils Hydroflon Series 700 2.0 - 3.0 mils Hydroflon Series 700 2.0 - 3.0 mils

Carbozinc 621 3.0 - 8.0 mils Carbozinc 621 3.0 - 8.0 mils Carbozinc 621 3.0 - 8.0 mils
Carboguard 60 4.0 -6.0 mils Carboguard 60 4.0 -6.0 mils Carboguard 60 4.0 -6.0 mils
Carboxane 950  2.0 - 3.0 mils Carboxane 950  2.0 - 3.0 mils Carboxane 950  2.0 - 3.0 mils
Zinc Series 90-97 
Typoxy Series 27WB

2.5 - 3.5 mils        
4.0 -14.0 mils

Zinc Series 90-97 
Typoxy Series 27WB

2.5 - 3.5 mils        
4.0 -14.0 mils

Zinc Series 90-97 
Typoxy Series 27WB

2.5 - 3.5 mils        
4.0 -14.0 mils

Hi-Build Epoxoline II 
Series N69

4.0 - 10.0 mils Hi-Build Epoxoline II 
Series N69

4.0 - 10.0 mils Hi-Build Epoxoline II 
Series N69

4.0 - 10.0 mils

EnduraShield Series73 2.0 - 3.0 mils EnduraShield Series73 2.0 - 3.0 mils EnduraShield Series73 2.0 - 3.0 mils
Amercoat 68HS Min 3.0 mils Amercoat 68HS Min 3.0 mils Amercoat 68HS Min 3.0 mils
Amercoat 385 4.0 - 6.0 mils Amercoat 385 4.0 - 6.0 mils Amercoat 385 4.0 - 6.0 mils
Amercoat 450H 2.0 - 3.0 mils Amercoat 450H 2.0 - 3.0 mils Amercoat 450H 2.0 - 3.0 mils

Casing spacers shall be a min. 8-inches wide for pipe 12" Dia or less or min. 12-inches wide for pipe 16 or greater , shall have a minimum 14 gauge 304 
stainless steel shell/band, minimum 10 gauge 304 reinforced risers; minimum thickness of 0.090 EPDM or PVC interior liners, glass reinforces polymer or 
ultra high molecular weight polyethylene and 304 stainless bolts, nuts and washers. 
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Coatings: Aerial pipe, hydrants, above ground piping, fittings, valves and Appurtenances - System 1 Zinc  /  Urethane / Fluoropolymer application and color 
code per Section 3119 Coatings & Linings.  Coating shall not be in contact with Potable water unless NSF 61 approved.

Carboline

Tnemec
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Coatings: Aerial pipe, hydrants, above ground piping, fittings, valves and Appurtenances - System 2 Zinc / Epoxy / Urethane application and color code per 
Section 3119 Coatings & Linings.  Coating shall not be in contact with Potable water unless NSF 61 approved.

Carboline

Tnemec
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

American 30" & up FBE / Cement 30" & up FBE / Cement 30" & up Protecto 401
Sigma FBE / Cement FBE / Cement Protecto 401
Star FBE / Cement FBE / Cement Protecto 401
Tyler Union & Clow FBE / Cement FBE / Cement Protecto 401

EMCO NA NA NA NA Unimag 4411E

American Flow Control B-84-B (6 inch) NA NA NA NA
Clow Medallion 2545 NA NA NA NA
Mueller Super Centurion 250 NA NA NA NA

EBAA Iron Inc Megalug Series 1100 Megalug Series 1100  Megalug Series 1100
Ford / Uni-Flange UFR-1400  UFR-1400   UFR-1400   
Sigma OneLok Series SLD/SLDE OneLok Series SLD/SLDE OneLok Series SLD/SLDE 
Smith Blair Cam Lok Series 111 Cam Lok Series 111 Cam Lok Series 111
Star Star Grip Series 3000 Star Grip Series 3000 Star Grip Series 3000 
Tyler Union TufGrip Series TLD TufGrip Series TLD TufGrip Series TLD

EBAA Iron Inc Tru-Dual Series 1500TD Tru-Dual Series 1500TD Tru-Dual Series 1500TD
Ford / Uni-Flange Uni-Flange Series 1390C Uni-Flange Series 1390C Uni-Flange Series 1390C
Sigma PV-Lok Series PWP-C PV-Lok Series PWP-C PV-Lok Series PWP-C 
Smith Blair Bell-Lock Series 165 Bell-Lock Series 165 Bell-Lock Series 165
Star StarGrip Series 3100S StarGrip Series 3100S StarGrip Series 3100S
Tyler Union TufGrip-Series 300C TufGrip-Series 300C TufGrip-Series 300C

EBAA Iron Inc Series 1100HD Existing Only Series 1100HD Existing Only Series 1100HD Existing Only
Sigma Series SSLDH Existing Only Series SSLDH Existing Only Series SSLDH Existing Only
Star Series 3100S Existing Only Series 3100S Existing Only Series 3100S Existing Only
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Hydrants Shall open left, 1-1/2 Pentagon operating nut, NST hose & pumper thread, rotate 360 degrees, closed drains, epoxy on shoe in & out and 304 SS 
nuts & bolts below ground.
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Ductile Iron Fittings C153 SSB / C110 FLG: (Water & Reclaimed Water fittings shall cement lined or holiday free fusion bonded epoxy lined) (Wastewater 
fittings interior shall be Protecto 401 and holiday free)
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Ductile Iron Pipe Bell Joint Restraints for Ductile Iron Pipe (16" & Greater) - All restraints shall have a split back-up ring for the bell and a serrated or 
wedge action gland for the spigot end.   New installation for water & reclaimed water piping 16" and greater shall have restraint gaskets or locking bells.  
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Mechanical Joint Wedge-action Restraining Gland, Epoxy Coated  Restrain ductile iron pipe to mechanical joint fittings, pipe and appurtenances.
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Bell Joint Restraints for Ductile Iron Pipe (4"-12") (New & Existing) - All restraints split serrated on bell and spigot ends. Pipe 16" and greater shall have 
restraint gaskets or locking bells.  (Wastewater only for restraint of existing DIP FM)
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

Fast Grip Gasket Gasket Fast Grip Gasket Gasket NA NA
Flex-Ring Joint Bell Lock Flex-Ring Joint Bell Lock NA NA
Lok-Ring Joint Bell Lock Lok-Ring Joint Bell Lock NA NA
Talon RJ Gasket Gasket Talon RJ Gasket Gasket NA NA
Snap-Lok Bell Lock Snap-Lok Bell Lock NA NA
Sure Stop 350 Gasket Gasket Sure Stop 350 Gasket Gasket NA NA
Thrust-Lock Bell Lock Thrust-Lock Bell Lock NA NA
TR-Flex Bell Lock TR-Flex Bell Lock NA NA
Super-Lock Bell Lock Super-Lock Bell Lock NA NA
Field Lok 350 Gasket Gasket Field Lok 350 Gasket Gasket NA NA
Field Lok Gasket Gasket Field Lok Gasket Gasket NA NA
TR-Flex Bell Lock TR-Flex Bell Lock NA NA
HP Lok Restraint Joint Bell Lock HP Lok Restraint Joint Bell Lock NA NA

EBAA Iron Inc NA NA NA NA Megaflange 2100
Sigma NA NA NA NA SigmaFlange with One Lock SLDE
Smith Blair NA NA NA NA 911 Flange - Lock Restrained FCA

Mega-lug Series 2000PV      Mega-lug Series 2000PV    Mega-lug Series 2000PV
NA NA NA NA Megalug Series 2200 (42"-48")

Ford / Uni-Flange UFR 1500 Series UFR 1500 Series UFR 1500 Series
Sigma One Lok Series SLC/SLCE One Lok Series SLC/SLCE One Lok Series SLC/SLCE 
Smith Blair Cam Lok Series 120 Cam Lok Series 120 Cam Lok Series 120
Star Star Grip Series 4000  Star Grip Series 4000  Star Grip Series 4000  
Tyler Union TufGrip Series TLP TufGrip Series TLP TufGrip Series TLP

EBAA Iron Inc Tru-Dual Series 1500TD Tru-Dual Series 1500TD Tru-Dual Series 1500TD
Ford / Uni-Flange Uni-Flange Series 1390 Uni-Flange Series 1390 Uni-Flange Series 1390
Sigma PV-Lok Series PWP PV-Lok Series PWP PV-Lok Series PWP 
Smith Blair Bell-Lock Series 165 Bell-Lock Series 165 Bell-Lock Series 165
Star Series 1100C Series 1100C Series 1100C
Tyler Union TufGrip 300C TufGrip 300C TufGrip 300C

PVC Bell Joint Restraints: PVC pipe Split Serrated on Bell End and Spigot End.  (4" - 12") (New & Existing)
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t SS to DIP Transition Restraint -Flanged stainless steel pipe from Wetwell to Valve box restrained joint transition (epoxy coated, SS hardware) Flg x PE RJ.
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ts Mechanical Joint Wedge-action Restraining Gland, Epoxy Coated  Restrain PVC pipe to mechanical joint fittings, and appurtenances. 

EBAA Iron Inc
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Bell Joint Restraint Gaskets and Locking Bell (4" & Above) Stainless Steel locking wedges built into the gasket-rubber. ANSI/AWWA C111/A21.11 
Standard for Rubber-Gasket Joints for Ductile Iron Pressure Pipe. Ductile Iron Bell Joint Restraint for Push-On Pipe- Locking bell joint system that 
prevents joint separation and allows for joint deflection.  Bells shall be painted red to verify restrained gasket.

McWane Inc. DI Pipe Group

US Pipe

American

Griffin
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

Ford / Uni-Flange Series 1390 Existing Only Series 1390 Existing Only Series 1390
JCM Sur-Grip Series 621 Existing Only Sur-Grip Series 621 Existing Only Sur-Grip Series 621
Sigma PV-Lok PWP Existing Only PV-Lok PWP Existing Only PV-Lok PWP
Smith Blair Bell-Lock Series 165 Existing Only Bell-Lock Series 165 Existing Only Bell-Lock Series 165
Star Series 1100C Existing Only Series 1100C Existing Only Series 1100C

Certainteed 4" to 12" Certa-Lok C900/RJ Blue Certa-Lok C900/RJ Pantone Purple Certa-Lok C900/RJ Green
Diamond Plastics Corp C-900 Blue C-900 Pantone Purple Diamond C900 Green
Ipex Inc C-900 Blue Brute Blue C-900 Pantone Purple C900 Blue Brute Green
JM Eagle C-900 Blue C-900 Pantone Purple C-900 Green
National Pipe & Plastics Inc C-900 Dura- Blue Blue C-900 Pantone Purple C-900  Pipe Green
North American Pipe Corp 
(NAPCO)

C-900 Blue C-900 Pantone Purple C-900 Green

Sanderson Pipe Corp C-900 Blue C-900 Pantone Purple C-900 Green

Certainteed 16" NA NA NA NA Certa-Lok C905/RJ NA
Diamond Plastics Corp NA NA NA NA Trans-21 DR18 Green
Ipex Inc NA NA NA NA IPEX Centurion Green
JM Eagle NA NA NA NA C905 Big Blue Green
National Pipe & Plastics Inc NA NA NA NA C905 Green
North American Pipe Corp 
(NAPCO)

NA NA NA NA C905 Big Blue Green

JM Eagle HDPE DR11 Blue HDPE DR11 Pantone HDPE DR11Green
Performance Pipe(Chevron) Driscoplex 4000 DR11 Blue Driscoplex 4000 DR11 Pantone Driscoplex 4300 DR11 Green
PolyPipe, Inc. EHMW Poly Pipe DR11 Blue EHMW DR11 Pantone EHMW DR11Green
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C900 Bell & Spigot PVC Pipe: 4 to 12-inch - AWWA C-900, Minimum DR18 for Water, Reclaimed and Wastewater.  DR14 for Fire Lines. Manufacturers 
shall be members in good standing with Uni-Bell to maintain approval status.
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C905 Bell & Spigot PVC Pipe 16" and Larger: AWWA C-905, Minimum DR18 for all Force Mains up to 24".   Minimum DR21/DR25 for 30" and greater.  
Manufacturers shall be members in good standing with Uni-Bell to maintain approval status.
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R
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HDPE Pipe DR11 AWWA C906 shall be Ductile Iron Pipe Size, PE 3408/3608/4710 DIPS manufactured in accordance with ASTM F-714 and listed with 
NSF.  Pipe shall be marked in accordance with either AWWA C901,AWWA C906. Compression type connections are not acceptable in new installations. 
Pipe joints shall be butt fusion or electro-fusion with flange or adapter.  All HDPE shall be color coded to the Utility.  Color identifications are in accordance 
with the APWA/ULCC Uniform Color Code.  Manufacturers shall be members in good standing with PPI to maintain approval status.
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PVC Bell Joint Restraints: (16" & Greater) PVC pipe Split Serrated on Bell End and Spigot End.   Water & Reclaimed Water Existing pipe only.  
Wastewater shall be new and existing pipe.
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

American Cement Lined Blue Cement Lined Pantone Purple Protecto 401 Pump Station
Griffin Cement Lined Blue Cement Lined Pantone Purple Protecto 401 Pump Station
McWane Inc. DI Pipe Group Cement Lined Blue Cement Lined Pantone Purple Protecto 401 Pump Station
US Pipe Cement Lined Blue Cement Lined Pantone Purple Protecto 401 Pump Station

Safety-Guard SG-BSS-05 pedestal #77 green enclosure NA NA NA NA
Water Plus Corp Model 5000 green NA NA NA NA

Ford Series S-70, S-90 4"-12" Series S-70, S-90 4"-12" NA NA
AY McDonald  Model 3891 / 3895,3801 

/ 3805
4"-12" Model 3891 / 3895,3801 

/ 3805
4"-12" NA NA

Mueller Series S-13000/H-13000 4"-12" Series S-13000/H-13000 4"-12" NA NA

Ford Series FC202 16" & greater Series FC202 16" & greater Series FC202 4" & greater
JCM Series 406 16" & greater Series 406 16" & greater Series 406 4" & greater
Mueller DR2S 16" & greater DR2S 16" & greater DR2S 4" & greater
Romac Series 202NS 16" & greater Series 202NS 16" & greater Series 202NS 4" & greater
Smith Blair Series 317 16" & greater Series 317 16" & greater Series 317 4" & greater

Ford Series FCP202 Series FCP202 Series FCP202
Romac Series 202N-H Series 202N-H Series 202N-H
Smith Blair Series 317-1 for HDPE Series 317-1 for HDPE Series 317-1 for HDPE

Ford FB1000, FB1700-7 FB1000, FB1700-7 FB1700-7 2" ARV
AY McDonald 4701B-22, 3149B2 4701B-22, 3149B2 3149B2 2" ARV
Mueller P25008, B-20046 P25008, B-20046 B-20046 2" ARV

B
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Brass Service Saddles for 1" & 2" water & reclaimed water services on 4" through 12" Mains - Service saddles can be hinge or bolt controlled OD saddles 
to be used on C-900 and existing IPS OD PVC pipe.

Service Saddles for 1" (CC) & 2" (Iron pipe threads) Water & Reclaimed Water services on mains greater than 12".  Service saddles for 2” taps (iron pipe 
threads) on 4" mains and greater for Waste Water. : Epoxy or nylon coated stainless steel 18-8-type 304 double straps, controlled O.D. saddles to be used on 
C-900 / C905 or DI for all 1-in and -2in taps on pipes over 12in. 

Se
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D
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e Ductile iron/Cast iron:  (4" to 12" = Class 350, 16" to 24" - Class 250, 30" to 64" = Class 200).  Water and Reclaimed water shall be cement lined.  
Wastewater Piping shall be Protecto 401 and Holiday Free. Exterior coatings as specified.  Wastewater DIP piping shall be for pump station piping only.  
Manufacturers shall be members in good standing with DIPRA to maintain approval status.
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n Sample Stations - Bacteriological Sample Station with built in flush system, all internal piping to be 2", brass and includes lockable green enclosures.
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Service Saddles for 1" (CC) & 2" (Iron Pipe threads) Water and Reclaimed Water Services: Epoxy or nylon coated stainless steel 18-8-type 304 double 
straps, controlled O.D. saddles to be used on HDPE for all 1-in and -2in taps.  Taps to HDPE pipe shall be approved on a case by case basis. 
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Corporation Stops Ball Type (1-inch with AWWA taper C threads only/pack joint outlet for CTS) 2" Corporation Stop Ball Type shall be 2" MIP X FIP 
threads. 
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

Ford B41-777W B41-777W NA NA
AY McDonald 6102W-22 6102W-22 NA NA
Mueller P25172 P25172 NA NA

Ford B44-444W B44-444W NA NA
AY McDonald 6100W-22 6100W-22 NA NA
Mueller P25146 P25146 NA NA

Charter Plastics Blue Ice Lav Ice NA NA
Endot Endopure Blue Endocore Lavender NA NA
JM Eagle Pure-Core NA NA NA NA

JCM
Romac
Smith Blair

Series 2800 Series 2800 Series 2800
Series 1004 Series 1004 Series 1004
Series F-5205 DIP/PVC Series F-5205 DIP/PVC Series F-5205 DIP/PVC
Series F-5207 A/C Pipe Series F-5207 A/C Pipe Series F-5207 A/C Pipe

JCM Series 414 FBE Series 414 FBE Series 414 FBE
Series H-615 DIP/PVC Series H-615 DIP/PVC Series H-615 DIP/PVC
Series H-619 A/C Pipe Series H-619 A/C Pipe Series H-619 A/C Pipe

Smith Blair Style 623 FBE Style 623 FBE Style 623       FBE

American Flow Control Series 2500 Alignment Lip Series 2500 Alignment Lip Series 2500 Alignment Lip
Clow Series F-6114 Alignment Lip Series F-6114 Alignment Lip Series F-6114 Alignment Lip
Mueller Series T2360 (4"-12") Alignment Lip Series T2360 (4"-12") Alignment Lip Series T2360 (4"-12") Alignment Lip

C
ur

b 
St

op
s Curb Stops - Straight Valves: Ball type compression 2" cts O.D. tubing by 2" FIP

C
ur
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PE
 tu

bi
ng Polyethylene tubing: AWWA C901.  UV protection (SDR-9) 1-inch and 2-inch only.  PE 3408 / PE 4710 

Li
ne

 S
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ps Line Stops 

Tapping Sleeves: (Mechanical joint for taps on cast iron, ductile iron, PVC & AC pipe, including size on size)  with stainless steel nuts and bolts. 

Tapping Valves: 12" and smaller - Tapping Valves shall be furnished with an alignment lip and installed in the vertical position for Water and Reclaim 
Water. Wastewater shall be installed horizontally and abandoned in the open position. Tapping valves shall be resilient seated only and meet the 
requirements of AWWA C509 or C515

Curb Stops - Straight Valves: ball type compression x compression
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Clow

Mueller
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

American Flow Control Series 2500 Alignment Lip & 
flushing port

Series 2500 Alignment Lip & 
flushing port

Series 2500 Alignment Lip & 
flushing port

Clow Series F-6114 Alignment Lip & 
flushing port

Series F-6114 Alignment Lip & 
flushing port

Series F-6114 Alignment Lip & 
flushing port

Mueller Series T2361 (14"&up) Alignment Lip & 
flushing port

Series T2361 (14"&up) Alignment Lip & 
flushing port

Series T2361 (14"&up) Alignment Lip & 
flushing port

Clow Style #1450 Style #1450 NA NA
Dezurik BAW BAW NA NA
Mueller / Pratt LINSEAL III / 

Groundhog
LINSEAL III / 
Groundhog

NA NA

American Flow Control NA NA Series 600 or 50 line
Clow / M&H / Kennedy NA NA 106
Mueller NA NA Series 2600

American Flow Control Series 2500 Series 2500 NA NA
Clow Series F-6100 Series F-6100 NA NA
Mueller Series A-2360 Series A-2360 NA NA

American Flow Control Series 2500 Series 2500 NA NA
Clow Series F-6100 Series F-6100
Mueller Series A-2361 Series A-2361 NA NA
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r Tapping Valves: 16" and Larger - Tapping valves shall be furnished with an alignment lip and be installed in the vertical position for Water and Reclaimed 

Water. No tapping valve shall be installed horizontally for Water and Reclaim Water unless approved by the engineer. Tapping Valves 16" and larger 
AWWA C515 resilient seated only (16" and 24" no gearing required) above 24" shall be installed vertically with a spur gear actuator unless noted by the 
engineer. All tapping valves above 24” shall be furnished with NPT pipe plugs for flushing the tracks when valves are installed horizontally. Tapping valves 
for Wastewater shall be installed horizontally and abandoned in open position.

G
at

e 
V

al
ve

s 
4"

 - 
12

" 

G
at

e 
V

al
ve

s  
 

(V
er

tic
al

)  
   

 
16

" 
an

d 
U

p

Gate Valves 12" and smaller - resilient seated only AWWA C509 or C515.  Valve seat shall be leak-tight in both directions at 150 psi.

Gate Valves 16" and larger (Vertical Installation) AWWA C515 resilient seated only (16" and 24" no gearing required) above 24" shall be installed 
vertically with a gear actuator unless noted by the engineer. Valve seat shall be leak-tight in both directions at 150 psi.

Butterfly Valves 42"and above.  AWWA C504.   Actuators input torques based on 150 psi valve pressure and 16 fps velocity with a maximum input of 80 ft-
lb on 2” nuts and shall withstand 250 ft-lbs.  Valve seats shall be leak-tight in both directions at 150 psi.

Valves (Check) 4-inch and Larger (8 mil epoxy lined)
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - TRANSMISSION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

NA NA NA NA F-5412 FLG 4" & up
NA NA NA NA F-5413 MJ 4" & up

Dezurik NA NA NA NA Series PEF or PEC 4"& up
Millikan / Pratt NA NA NA NA Eccentric / Ballcentric 4"& up

NA NA NA NA 5600 or 5800 (FLG) 4" & up
NA NA NA NA 5700 or 5900 (MJ) 4" & up

Series 4905 Box NA NA Series 4905 Box
4905-X Extension NA NA 4905-X Extension
 4904-L Blue Water 

Locking Lid
NA NA  4904-L Green Sewer 

locking Lid
Series VB 261X-267X Box VB-25031LK-VB-2612 Box Series VB 261X-267X Box
VB 6302 Extension VB-6302 Extension VB 6302 Extension
VB 4650W Blue Water 

Locking Lid
VB2503LK Purple Square 

Locking Lid
VB 4650S Green Sewer 

locking Lid
Series VB-0002 Box NA NA Series VB-0002 Box
VBEX 12-24S Extension NA NA VBEX 12-24S Extension
VBLIDLOCK Blue Water 

Locking Lid
NA NA VBLIDLOCK Green Sewer 

locking Lid
Series 6850 Box NA NA Series 6850 Box
58, 59, 60 Extension NA NA 58, 59, 60 Extension
Locking Lid Blue Water 

Locking Lid
NA NA Locking Lid Green Sewer 

locking Lid

American Flow Control # 2A - 9A  Retrofit Valve 
Box Insert

Fit inside std 
valve boxes

NA 2A - 9A  Retrofit Valve 
Box Insert

Green Sewer 
locking Lid

Mueller Company MVB050C thru 
MVB130C with 
Extension Stem
MVB875 Guide Plate

Blue Water 
Locking Lid

MVB050CR thru 
MVB130CR with 
Extension Stem
MVB875 Guide Plate  

Purple Square 
Locking Reclaim 
Lid

MVB050C thru 
MVB130C with 
Extension Stem
MVB875 Guide Plate

Green Sewer 
locking Lid

Pl
ug

 V
al

ve
s 

Clow

Plug Valves - Bi-directional, MJ & Flanged (min. 8mil fusion bonded epoxy with stainless steel bolts), gear operator to be sized for rated pressure of the 
valve.   Valves 4"-20" shall be 80% Full Port and valves 24" and greater shall be minimum of 70% full port. Valve shall be factory tested to minimium 100 
PSI in both directions.

V
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Star

Tyler Union

For mains equal to, or greater than, 16" diameter or equal to greater than 6' feet deep

Bingham/Taylor 

Sigma

Val-Matic 
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Two piece standard screw type Heavy Duty Valve Boxes with  Locking Lids (Cast Iron) and type of service cast in heavy duty traffic lid (H20 loading) 
ASTM A48
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - GRAVITY SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # Comments

American Building Restoration Products NA NA NA NA Polyshield Graffiti Preventer for Unpainted 
Masonry Type B

Super Bio Strip or Strip 
it all

Tnemec / Chemprobe NA NA NA NA 626 DUR A PEL 680 Mark A Way
Professional Products of Kansas, Inc NA NA NA NA Professional Water Seal & Anti-Graffitiant 

(PWS-15 Super Strength)
Professional Phase II 
Cleaner

CCI Spectrum, Inc NA NA NA NA Spectrashield min of 500 mils
Kerneos Aluminate Technologies NA NA NA NA Sewpercoat 1" (1000mil)
Raven Lining System NA NA NA NA Raven 155 Primer

Raven 405
min 8 mils
min 125 mils

Sauereisen NA NA NA NA 210 Series
Topcoat  Glaze 210G

min 125 mils
min 20 mils

Tnemec NA NA NA NA Series 434 
Topcoat Glaze 435

min 125 mils
15-20 mils

Certainteed NA NA NA NA Gravity Sewer Pipe 
Diamond Plastics Corp NA NA NA NA Sani-21 SDR-35
JM Eagle NA NA NA NA Gravity Sewer
National Pipe & Plastics, Inc. NA NA NA NA Ever-Green Sewer Pipe
North American Pipe Corp (NAPCO) NA NA NA NA Gravity Sewer
Sanderson Pipe Corp NA NA NA NA Gravity Sewer

3M NA NA NA NA

GPK Products, Inc. NA NA NA NA SDR26/SDR35 Gasketed sewer fittings
Harrington Corporation (HARCO) NA NA NA NA SDR26/SDR35 Gasketed sewer fittings
Multi Fittings Corp. NA NA NA NA
JM Eagle NA NA NA NA SDR26/SDR35 Gasketed sewer fittings
Plastic Trends Inc NA NA NA NA SDR26/SDR35 Gasketed sewer fittings
TIGRE USA, Inc. NA NA NA NA SDR26/SDR35 Gasketed sewer fittings
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s Rehabilitation corrosion protection system per Section 3119 Coatings & Linings.   Interior coating for force main connections to existing concrete manholes 

only.    New precast structures and existing pump stations shall be lined.
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SDR26/SDR 35 Trench Tough Sewer Fittings
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Block Walls-Anti-Graffiti Paint per Section 3119 Coatings & Linings
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M
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ns

Locate 
Balls

Locating Marker Systems - Wastewater Locator balls placed at all sanitary sewer cleanouts
 3M™ EMS 4" Extended Range 5' Ball Marker 1404-XR

Fittings, Adapters and Plugs - Gravity PVC ASTM-D3034, Min SDR26/ SDR 35

PVC Pipe for Gravity SDR26/SDR 35 (Green in color) ASTM-D034.  Manufacturers shall be members in good standing with Uni-Bell to maintain approval 
status.

D103 Appendix D List of Approved Products.xls/Gravity
D103

10 of 17



ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - GRAVITY SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

Fernco NA NA NA NA 1002, 1051, 1056 Series
Indiana Seal NA NA NA NA 102, 151, 156 Series
Mission Rubber NA NA NA NA MR02, MR51, MR 56 Series

USF Fabrication Inc. NA NA NA NA USF 225-AS

Ladtech, Inc NA NA NA NA 24R, 24S with Rope Sealant CS2455

Halliday Products NA NA NA NA S1R or S2R Series
USF Fabrication Inc. NA NA NA NA APS or APD  Series

Allied Precast NA NA NA NA Dyed Admix
Atlantic Concrete Products, Inc. NA NA NA NA Dyed Admix
Delzotto Products, Inc. NA NA NA NA Dyed Admix
Dura Stress Underground Inc. NA NA NA NA Dyed Admix
Hanson Pipe & Product NA NA NA NA Dyed Admix
Mack Concrete NA NA NA NA Dyed Admix
Oldcastle Precast NA NA NA NA Dyed Admix
Standard Precast Inc. NA NA NA NA Dyed Admix

Kryton International NA NA NA NA KIM K-301R (with red dye) 2%
Xypex Chemical Corp NA NA NA NA Xypex Admix C-1000Red (with red dye) 3.0 - 3.5%

AFE NA NA NA NA Fiberglass Liner
AGRU Liner NA NA NA NA HDPE Liner (Min 2 mm for Manhole / Min 5 mm for Pump Station)
Containment Solutions Inc. (Flowtite) NA NA NA NA Fiberglass Liner
GSE Studliner NA NA NA NA HDPE Liner (Min 2 mm for Manhole / Min 5 mm for Pump Station)
GU Liner NA NA NA NA Reinforced Plastic Liner
L & F Manufacturing NA NA NA NA Fiberglass Liner

PV
C

 P
ip

e 
a

Pr
ec

as
t C

on
cr

et
e 

St
ru

ct
ur

es

Interior Liner for New or existing Precast Manhole and Precast Wetwell Structures per Section 3119 Coatings & Linings

Li
ne

rs
Pr

ec
as

t C
on

cr
et

e 
St

ru
ct

ur
es

C
on

cr
et

e 
A

dm
ix

Crystalline Waterproofing Concrete Admix with color dye shall be added to all concrete structures (precast and cast-in-place) to provide waterproofing and 
corrosion resistance.  Concrete without admixture or without color tint / tracer shall be rejected.  % concentration of admix with colored dye added to the 
mix shall be based on weight of cement.

M
H

 
Li

ds Frame and Cover

A
dj

 
R

in
g Top Adjusting Rings - HDPE with heavy duty  loading (H-20)

H
at

ch
es

Wet Well and Valve Vault Access Frames and Covers (Include the term "Confined Space" etched or cast into the cover with recessed lock & hasp.  Frames 
and covers per manufacturers specifications.

Precast Manhole and Wetwell Structures ASTM C478.  Precast concrete shall be batched with concrete dyed crystalline waterproofing admixture with 
corrosion protection.  Concrete without admixture or without color tint /tracer shall be rejected.

Fl
ex

ib
le

 
Pi

pe
 

C
on

ne
ct

or
s Flexible Pipe Connectors and Transitions
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - GRAVITY SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

Canusa-CPS NA NA NA NA
Pipeline Seal & Insulator, Inc  (PSI)          NA NA NA NA

Henry Company NA NA NA NA Ram-Nek with Primer
Martin Asphalt Company NA NA NA NA Evergrip 990 with Primer
Trelleborg Pipe Seals NA NA NA NA NPC – Bidco C-56 with Primer

Atlantic Concrete NA NA NA NA A-Lok (cast-in-place)
Hail Mary Rubber NA NA NA NA Star Seal (cast-in-place)
IPS NA NA NA NA Wedge Style
NPC NA NA NA NA Kor-N-Seal Model WS
Press seal gasket NA NA NA NA PSX Direct Drive

Atlantic Concrete NA NA NA NA A-Lok cast in place
Hail Mary Rubber NA NA NA NA Star Seal cast in place

CCI Pipeline Systems NA NA NA NA Wrap-It Link  WL-SS Series
Pipeline Seal & Insulator, Inc / Link Seal NA NA NA NA Link-Seal S-316 Modular Seal

Proco Products, Inc NA NA NA NA PenSeal ES-PS Series

Heat Shrink Seal - Precast structures shall be primed with manufacturer approved primer prior to application of heat shrunk encapsulation.

Cast in Place Pipe Seals, Manhole - Gravity Greater Than or Equal to 12-inch and all pipe sizes greater than 15-ft deep

Pr
ec

as
t C

on
cr

et
e 

St
ru

ct
ur

es

H
ea

t 
Sh

rin
k 

Se
al

Riser Wrap with Polyken 1027 or 1039 primer

Jo
in

tin
g 

M
at

er
ia

l Jointing Material Min. 2" width for all products to ensure squeeze out with manufacturer approved primer.

Wrapid Seal with WrapidSeal Primer (Canusa G Primer )

Pi
pe

 
Se

al
s 

G
ra

vi
ty

FM
 P

ip
e 

Se
al

s Modular Pipe Seals for Wet Well and Valve Box penetrations and all forcemain connections to existing and new precast concrete structures.  EPDM 
Rubber with 316 SS Hardware

Pi
pe

 S
ea

ls
 G

ra
vi

ty Resilient Connector Pipe Seals, Manhole - Gravity less than 12-inch and less than 15-ft deep
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - PUMP STATION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # Comments

Caterpillar NA NA NA NA CAT Diesel Generator Set
Cummins Power Generation NA NA NA NA Diesel Generator Set

Convault NA NA NA NA CVT-3SF or CVT-3FF
Phoenix NA NA NA NA Envirovault

Cooper Crouse-Hinds NA NA NA NA AR2042 (230V, 200A, 3P, 4W)         With AJA1 Angle Adaptor
Cooper Crouse-Hinds NA NA NA NA AR2042-S22 (460V, 200A, 3P, 4W)   With AJA1 Angle Adaptor
Pyle National NA NA NA NA JRE-4100 (230V, 100A, 3P, 4W)

Russelectric NA NA NA NA RMTD Series with model 2000 controller NEMA 12/3R 316SS 
Enclosure

BioAir NA NA NA NA
Biorem NA NA NA NA Biosorbens BTF
Envirogen NA NA NA NA BTF
Siemens NA NA NA NA Zabocs BTF

Calgon NA NA NA NA
Pure Air Filtration NA NA NA NA
Siemens NA NA NA NA

Ashcroft NA NA NA NA 10 1008SL 02L 60# 
25 200SS 02T XYTSE

Gauge Diaphragm Seal 

Trerice NA NA NA NA D83LFSS4002LA100 - Gauge
M51001SSSS - Diaphragm Seal
D99100 Fill and Mount Charge    

Winter Gauges NA NA NA NA PFQ770 0-60 PSI   
D70950 top
D70954 Bottom

ABS NA NA NA NA
Flygt NA NA NA NAPu

m
ps

B
io

tri
ck

lin
g 

Fi
lte

rs

Biotrickling filters

C
ar

bo
n 

A
ds

or
pt

io
n 

U
ni

ts

Generator Transfer Switch

Carbon Adsorption Units

Pr
es

su
re

 G
au

ge
s

Pressure Gauges shall have Diaphragm Seals.  Oil filled.

Pu
m

ps Submersible Pumps

G
en

er
at

or
Pr

es
su

re
 G

au
ge

s
O

do
r 

C
on

tr
ol

 U
ni

ts
C

at
.

Generator Systems, Fixed Shall be UL 2200 Certified.

G
en

Fu
el

 
Ta

nk
s Generator Fuel Tanks.  Shall be UL2085 certified.

G
R

Generator Receptacle (GR)

A
TS
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - PUMP STATION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

Atlantic Scientific NA NA NA NA Roto-Float

Magnetrol NA NA NA NA R82-520A-011

Square D  NA NA NA NA H or J Frame 3 Pole 600 Volt (HGL or JGL determined by amperage)

Current Technology (Power & Systems NA NA NA NA
Josyln AKA (Total Protection Solutions) NA NA NA NA
Surge Suppressors, Inc NA NA NA NA

Hoffman NA NA NA NA
Schaefer NA NA NA NA
Universal enclosure systems NA NA NA NA

ECS NA NA NA NA
Sta-Con Inc NA NA NA NA

Hoffman NA NA NA NA
Schaefer NA NA NA NA
Universal enclosure systems NA NA NA NA

Unistrut Stainless Steel NA NA NA NA 1" 5/8 x 1" 5/8 316 SS

Cooper Crouse-Hinds NA NA NA NA EYSR - 2 Inch Min.

MPE NA NA NA NA 025-120-105
SSAC NA NA NA NA FS-126

Su
b 

Pa
ne

l

Su
b 

Pa
ne

l Sub-Panel Enclosure  - NEMA 12/3R Enclosure 316SS,  white polyester Powder coated  finish inside and out, With 3 Point Pad lockable Handle, and Door 
Stop

Pu
m

p 
St

at
io

n 
M

ai
n 

Se
rv

M
ai

n 
Sr

vc
 

D
is

c
on

ne Main Service Disconnect Breaker

Su
rg

e 
Pr

ot
ec

to
r  

D
ev

ic
e

Surge Protector - UL 1449, 3rd Edition listed and labeled, minimum 10 year warranty, NEMA LS-1 and IEEEC62, 41/45 tested with NEMA 4X enclosure, 
internal fusing, voltage and phase to match service.   Rated 80,000 amps per mode for Duplex & Triplex stations and 150,000 Amperes per mode for Master 
Stations. All devices shall be provided with a NEMA 4X Plastic enclosure which is approved in  lieu of stainless steel.

XN-80, TG-150 or CurrentGuard 150 Plus Series
TSS-ST 160 Series, ST 300 Series or JSP-300 Series
LSE Series or SHL Series

Fl
oa

ts Float Regulator (FR) - Duplex and Triplex Pump Stations

R
ad

a
r Radar - Pulse Burst Radar Transmitter.  Input 24 VDC and Output 4-20 mA

C
on

tro
l 

Pa
ne

l Control Panel Supplier

En
cl

os
ur

e
M

nt
s

Explosion-Proof Sealoff

Pu
m

p 
St

at
io

n 
C

on
tr

ol
 P

an
el

Flasher (FL)

FL

Pu
m

ps

Mounting Channel for Enclosures

Se
al

-
of

f

Enclosure - NEMA 12/3R Enclosure 316SS, white polyester Powder coated finish inside and out, With 3 Point Pad lockable Handle, and Door Stop
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - PUMP STATION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

American  Electric NA NA NA NA F32552
Red Dot Globe
Red Dot Base

NA NA NA NA VGLR-01
VA-01

Wheelock NA NA NA NA 3IT-115-R

Bussmann NA NA NA NA FNQ-R or KTK-R

Square D NA NA NA NA 9001-SKS43B

Square D NA NA NA NA 9001-SKR1RH5

Square D NA NA NA NA S29354

Square D  NA NA NA NA H or J Frame 3 Pole 600 Volt (HGL or JGL determined by amperage)

Square D  NA NA NA NA H or J Frame 3 Pole 600 Volt (HGL or JGL determined by amperage)

Square D  NA NA NA NA H or J Frame 3 Pole 600 Volt (HGL or JGL determined by amperage)

Square D NA NA NA NA QOU120

Square D NA NA NA NA Type S Class 8536

Square D NA NA NA NA

Square D NA NA NA NA 9066-RA1

Square D NA NA NA NA 9070TF75D23 120/24 Volt .075 KVA

Square D NA NA NA NA 9070T2000D1 480/120 2KVA

Square D NA NA NA NA MG24532
Supplemental Protector Breaker - 3 pole, 1-amp for Phase Monitor

SP
B

Emergency Circuit Breaker (ECB) With S29450  Circuit Breaker Auxiliary Switch

Motor Circuit Breaker (MB)

O
R

Tr
an

sf
or

m
e

r

Control Circuit Transformer (XMFR)

Main Circuit Transformer (MCT)

M
S

O
L Overload Heater(OL)

Part number will vary with size needed

Fu
se Fuses (F)

H
O

A Hand-Auto-Off Selector (HOA)

H
SS

In
te

r-
lo

ck Mechanical Interlock

B
re

ak
er

s

Control Panel Main Circuit Breaker (MCB) With S29450  Circuit Breaker Auxiliary Switch

Control Circuit Breaker/ GFCI Receptacle Breaker/ SCADA Breaker

Motor Starter (MS)

Horn Silence Button (HSS)

Pu
m

p 
St

at
io

n 
C

on
tr

ol
 P

an
el

A
L

A
H Alarm Horn (AH)

Overload Reset

Alarm Light /  With Base and Globe (AL)
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - PUMP STATION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

MPE 240 V.  NA NA NA NA 001-230-118-OVG5
MPE 480 V. NA NA NA NA 002-480-123-OVG5

Diversified Duplex NA NA NA NA ARA-120-ACA
Diversified Triplex NA NA NA NA ARA-120-AME
MPE Duplex NA NA NA NA 008-120-13SP
MPE Triplex NA NA NA NA 009-120-23P
MPE Triplex Socket NA NA NA NA SD-12-PC

Carling Technologies NA NA NA NA 6GG5E-78
Honeywell NA NA NA NA 2TL1-50

Potter Brumfield 24 Volt NA NA NA NA KRPA-11AN-24
Potter Brumfield 120 Volt NA NA NA NA KRPA-11AN-120
Square D 24 Volt NA NA NA NA 8501KP12P14V14
Square D 120Volt NA NA NA NA 8501KP12P14V20

IEDC 8 Pin Relay Base 600 Volt NA NA NA NA SR2P-06

Hubbell NA NA NA NA GFTR20BK
Pass & Seymour NA NA NA NA 2095TRBK

Reddington NA NA NA NA 711-0160

Marathon NA NA NA NA Neutral Isolation Block 1421570
Panduit NA NA NA NA Ground Lug LAM2A 1/0 - 014 -6Y
Square D NA NA NA NA Ground Buss PK7GTA

Marathon NA NA NA NA Series 200
Square D NA NA NA NA 9080GR6

Square D NA NA NA NA 9080GM6B & 9080GH10TS

Terminal Strip End Blocks and End Clamps

G
ro

un
di

ng Grounding System

TS

Terminal Strip (TS)

R
el

ay

Relay

R
el

a
y 

B
as

e Relay Base

D
up

le
x 

R
ec

ep
ta

cl
e 

/ 
G

FC
I Duplex Receptacle/GFCI (DR) Upgraded to 20 Amp

ET
M Elapse Time Meter (ETM)

Pu
m

p 
A

lte
rn

at
or

A
lt.

 T
es

t 
Sw

itc
h Alt. Test Switch

Pump Automatic Alternator (PAA)

Pu
m

p 
St

at
io

n 
C

on
tr

ol
 P

an
el

PM

Phase Monitor (PM)
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ORANGE COUNTY UTILITIES
STANDARDS AND CONSTRUCTION SPECIFICATIONS MANUAL

APPENDIX D LIST OF APPROVED PRODUCTS - PUMP STATION SYSTEMS FEBRUARY 11, 2011

Desc Manufacturer Water Reclaimed Water Wastewater
Model # Comments Model # Comments Model # CommentsC

at
.

Dialight NA NA NA NA 803-1710
Lighting Components & Design NA NA NA NA Littlelight 930507X

Dialight NA NA NA NA 803-1710
Lighting Components & Design NA NA NA NA Littlelites  930507X With 120MB Bulb

Dialight NA NA NA NA 803-1710
Lighting Components & Design NA NA NA NA Littlelites  930507X

BNW NA NA NA NA Model 77 - 316 SS
Fontaine NA NA NA NA Model 20  -  316 SS

Square D NA NA NA NAV
FD

V
FD Variable Frequency Drives

Sl
ui

ce

Sl
ui

ce
 

G
at

e Sluice Gate for Wet Well with Motorized Operator

R
L

Run Indicator Light (RL) 120 Volt 

M
T

Moisture and Temperature Failure Light (MT) 120 Volt with 120MB Bulb

PL

Pilot Light (PL) 24 Volt with 1819 Bulb

Pu
m

p 
St

at
io

n 
C

on
tr

ol
 P

an
e
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