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ITEM #NEW (DICO 1) - 4" P.V.C. FORCE MAIN (SANITARY SEWER)

Section 14.00 of the Special Provisions is amended as follows: 

Section 14.00.01 - Description: 

P.V.C. FORCE MAIN (SANITARY SEWER): Work under this section shall include designing,

furnishing, installing, and testing a force main sanitary sewer at the diameter specified.

Excavation for a P.V.C. Force Main will be measured and paid separately under the appropriate 

Trench Excavation for Sanitary Sewer item. 

Section 14.00.02 - Materials: 

Force main installations, service connections and other appurtenances shall follow latest CTDOT 

and MNR standards, and City of Stamford Water Pollution Control Authority (SWPCA) rules and 

regulations and in accordance with specifications and standard drawings of the contract 

documents. 

Contractor shall provide catalog cuts or shop drawings of all materials to the Engineer for approval 

prior to procurement. 

FORCE MAINS 

Force mains carrying raw domestic sewage shall use Schedule 80 pressured Polyvinyl Chloride 

(P.V.C.) four (4) inches in diameter. Liquid welding shall be used for joints. 

COVER 

Provide 48” minimum of suitable cover on all force main sewers unless otherwise directed by the 

Engineer. 

LEAKAGE TOLERANCES 

P.V.C Force Mains: Zero leakage in 30 minutes at 150 percent of the maximum pressure

that pump or ejector is capable of developing.

AIR RELEASE VALVES 

1. Provide at high points in the force main or where shown on plans.

2. Design force main to minimize the number of air release valves.

3. Provide at 1000-foot intervals where force main is installed at no slope.
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PLUG AND CHECK VALVES 

1. For force mains greater than 5,000 feet in length, provide a plug valve at the halfway point,

or every 4,000 feet.

2. Where a force main is tying into an existing force main:

a. Provide a plug valve and check valve on the smaller force main.

b. Locate both valves inside an accessible manhole.

FORCE MAINS ENTERING MANHOLES 

1. Force mains tying onto manholes shall enter the manhole a vertical distance of not more

than two (2) feet above the flow line of the receiving manhole. For connections to existing

manholes, special consideration may be granted by the City of Stamford WPCA to allow 

the force main to enter the manhole at a higher elevation and be directed down on the inside 

of the manhole, if justified. 

SEPARATION OF PRESSURE SEWER AND WATER MAINS 

1. Sanitary sewer systems shall cross under water mains whenever physically possible.

sanitary sewer systems, water mains shall be laid to provide a minimum vertical separation

distance of eighteen (18) inches between the invert of the upper pipe and the crown of the

lower pipe.

2. A minimum horizontal separation distance of ten (10) feet shall be maintained between any

type of sewer system and water main parallel installations, whenever physically possible.

When not possible, the minimum horizontal separation for a sanitary system in reference

to a water main pipe is five (5) feet on center, or three (3) feet outside to outside of pipe,

whichever is greater. In some cases where it is not possible to maintain the horizontal

separation, then the water main may be laid at the maximum horizontal separation distance

possible, in a separate trench, or, on an undisturbed earth shelf. If the separating distance

requirements stated above cannot be achieved in the field, the contractor in the coordination

with the design engineer shall evaluate alternatives so that the water main will be protected

from potential contamination.

3. When it is impossible to obtain proper horizontal and vertical separation as stipulated

above, one of the following methods must be specified:

a. The sewer shall be designed and constructed of pressure rated pipe and shall be

pressure tested at 150 psi to assure water tightness prior to backfilling.

b. Either the water main or the sewer line may be encased in a watertight carrier pipe

which extends 10 feet on both sides of the crossing, measured perpendicular to the
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water main. The carrier pipe shall be of materials approved by the regulatory 

agency for use in water main construction. 

4. Sufficient lengths of pipe must be used to provide a minimum separation of ten (10) feet

between two joints. All crossings shall always be arranged so that the sanitary sewer system

main pipe joints and the water main pipe joints are equidistant from the point of crossing

(pipes centered on crossing).

5. A minimum vertical clearance of six (6) inches must be maintained at all crossings.

Section 14.00.03 Construction Methods: 

Contractor shall provide shop drawings documenting proposed installation methodologies to the 

to the Engineer for approval prior to installation. 

P.V.C. FORCE MAIN INSTALLATION

A. Piping shall be installed per the requirements of ASTM D2321. Each pipe unit shall be

inspected before being installed. No single piece of pipe shall be laid unless it is generally

straight. The centerline of the pipe shall not deviate from a straight line drawn between

the centers of the openings at the ends of the pipe by more than 1/16-inch per foot of length.

If a piece of pipe fails to meet this requirement for straightness, it shall be rejected and

removed from the site. Any pipe unit or fitting discovered to be defective, either before or

after installation, shall be removed and replaced with a sound unit.

B. No pipe or fitting shall be permanently supported on saddles, blocking, or stones. No. 6

Crushed Stone shall be used as bedded per the trenching details.

C. Suitable bell holes shall be provided, so that after placement, only the barrel of the pipe

receives bearing pressure from the supporting material. Special care shall be taken to hold

the trench width at the crown of the pipe to the maximum indicated on the typical sanitary

sewer pipe trench detail included in the contract plans.

D. All pipe and fittings shall be cleared of all debris, dirt, etc., before being installed and shall

be kept clean until accepted in the completed work.

E. Pipe and fittings shall be installed to the lines and grades indicated on the Drawings. Care

shall be taken to ensure true alignments and gradients.

F. Before any joint is made, the previously installed unit shall be checked to assure that a

close joint with the adjoining unit has been maintained and that the inverts are matched and

conform to the required grade. The pipe shall not be driven down to the required grade by

striking it with a shovel handle, timber or other unyielding object.
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G. All joint surfaces shall be inspected and cleaned immediately before jointing the pipe, and

liquid welding material applied to form a permanent, pressure-rated joint according to the

manufacturer’s instructions.

H. Where any two pipe units do not fit each other closely enough to enable them to be properly

jointed, they shall be removed and replaced with suitable units.

I. Open ends of pipe and branches shall be closed with polyvinyl chloride or polyvinyldene

fluoride, as applicable, secured in place in an acceptable manner.

J. After each pipe has been properly bedded, enough No. 6 Crushed Stone shall be placed

between the pipe and the sides of the trench, and thoroughly compacted, to hold the pipe

in correct alignment. Bell holes provided for jointing, shall be filled with crushed stone

and compacted, and then crushed stone shall be placed and compacted to complete the pipe

bedding.

K. The Contractor shall take all necessary precautions to prevent flotation of the pipe in the

trench, including installation of concrete water stops per the typical sanitary pipe trench

detail. At all times pipe installation is not in progress, the open ends of the pipe shall be

closed with temporary watertight plugs, or by other acceptable means.

L. If water is in the trench when work is to be resumed, the plug shall not be removed until

suitable provisions have been made to prevent water, earth, or other substances from

entering the pipe. Pipelines shall not be used as conductors for trench drainage during

construction. Install PVC pipe and fittings in accordance with manufacturer’s printed

instructions.

M. Allowable Pipe Deflection: Pipe provided under this Specification shall be so installed as

to not exceed a maximum deflection of 5.0 percent. Such deflection shall be computed by

multiplying the amount of deflection (nominal diameter less minimum diameter when

measured) by 100 and dividing by the nominal diameter of the pipe. Upon completion of

a section of pipe, including placement and compaction of backfill, the Contractor shall

measure the amount of deflection by pulling a specially designed gage assembly through

the completed section. The gage assembly shall be in accordance with the

recommendations of the pipe manufacturer, and be reviewed by the Engineer. The section

of pipe must be placed and backfilled for a minimum of 90 days before the deflection can

be measured. Should the installed pipe fail to meet this requirement, the Contractor shall

do all work to correct the problem at no additional cost to the state.

N. Cleaning: Care shall be taken to prevent earth, water and other materials from entering the

pipeline. As soon as possible after the pipe and manholes are completed, the Contractor

shall clean out the pipeline and manholes being careful to prevent soil, water and debris

from entering any existing pipe.
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ENCASEMENT 

A. If pipe is to be entirely or partly embedded in controlled low density material or if pipe is

within 10’ and above existing or proposed water piping, support and brace pipe in a manner

that will prevent movement or displacement of pipe during placement, consolidation and

curing of the concrete and fill mixes, and during testing.

B. Place concrete as specified in ITEM #0216012A - CONTROLLED LOW STRENGTH

MATERIAL, being careful to tamp concrete under and around pipe without displacing

pipe.

C. Do not use earth form.

INLINE CHECK VALVE 

A. Install inline check valve at the locations indicated or as may be required as part of the

approved working drawings.

B. Install according to the manufacture’s recommendations.

BACKFILL 

A. Partial Backfill Before Testing

1. Deposit and compact backfill in six-inch layers around bottom half of pipe and for full

width of trench, leaving top half of pipe exposed.

2. Deposit and compact additional backfill between joints, to a depth of 12 inches above

top of pipe, leaving joints exposed.

B. Final Backfill After Testing

1. Backfill and compact as specified per the applicable excavation for sanitary sewer item.

2. Restore surface to its original condition or as per the proposed final surface material

indicated on the contract plans.

Section 14.00.04 - Method of Measurement: 

P.V.C. Force Mains will be measured for payment per linear foot of piping installed in place and 
accepted by the engineer, inclusive of all work to design, furnish, install, and test. Air release 
valves, plug valves, and check valves will not be measured separately for payment, but included 
in the cost of pipe work. Excavation will be measured separately under the appropriate trench 
excavation for sanitary sewer item.
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Section 14.00.05 - Basis of Payment: 

P.V.C. Force Mains will be paid at the contract unit price for the specified diameter pipe per linear

foot of piping installed in place and accepted by the engineer, inclusive of all work to design,

furnish, install, and test. Air release valves, plug valves, and check valves will not be paid

separately but included in the cost of pipe work. Excavation will be paid separately under the

appropriate trench excavation for sanitary sewer item.

Pay Unit Pay Item 

DICO 1 - 4" P.V.C. FORCE MAIN (SANITARY SEWER) LS
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ITEM #NEW (DICO 1) - SPECIAL SANITARY MANHOLE

Section 14.00 of the Special Provisions is amended as follows: 

Section 14.03.01 - Description: 

SPECIAL SANITARY MANHOLE, also be referred to on the plans and within the specifications 

as “doghouse manholes.”, shall be used for installing a manhole on existing sanitary sewer pipes. 

Submittals 

Submit the following in accordance with the Standard Specifications Article 1.20-1.05.02 and 

NOTICE TO CONTRACTOR – SUBMITTALS. 

Shop drawings OF SPECIAL SANITARY MANHOLES shall include layout and intended 

pipe inverts. The Contractor shall not commence the installation until the drawings and 

supporting calculations are approved by the designer. 

Section 14.03.02 - Materials: 

SPECIAL SANITARY MANHOLES shall conform to the requirements of precast manhole 

structures in Section 14.00, except that portions of the base shall be cast-in-place to fit the existing 

sewer pipe per the Construction Methods section. 

Section 14.03.03 - Construction Methods: 

SPECIAL SANITARY MANHOLES: Where doghouse manholes are indicated on the Contract 

Drawings to be constructed over existing sewers, the existing sewer pipe shall be left undisturbed 

and the flow maintained through it until the manhole has been completed and accepted. Unless 

otherwise specified, required or ordered by the Engineer, the Contractor shall carefully excavate 

around and properly support the existing sewer pipe. The base section of the manhole shall be 

cast-in-place and shall have ring-formed joint cast or formed in the base section which shall be 

compatible with the corresponding precast manhole riser sections. On completion and acceptance 

of the manhole, the top portion of the existing sewer pipe shall be carefully removed and the 

invert formed to the limits and in accordance with the details shown on the Contract Drawings or 

as directed by the Engineer. Reinforced concrete pipe shall have the reinforcement cut off and 

mortared over with a minimum of one-half inch of mortar. 

Section 14.03.04 - Methods of Measurement: 

SPECIAL SANITARY MANHOLES, also called doghouse manholes,  shall be measured on a 

per “each” basis, completely installed with associated appurtenances under item “SPECIAL 

SANITARY MANHOLE”. This work includes all excavation and backfill, pipe, fittings, plugs, 

valves, boxes, concrete, and testing. 
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Section 14.03.05 - Basis of Payment: 

This work will be paid for at the contract unit price per each SPECIAL SANITARY MANHOLE 

that have been satisfactorily completed and tested. The price shall include all material, tools, 

equipment, labor, testing and incidentals thereto to complete this work described herein and as 

detailed on the plans. Excavation and backfill for sanitary manholes will not be paid separately 

but included in the sanitary manhole unit cost of the applicable type. 

Pay Unit Pay Item 

ITEM #NEW DICO 1 - SPECIAL SANITARY MANHOLE LS
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SECTION 220002 – PLUMBING FORCE MAIN 

PART 1 - GENERAL 

1.1 GENERAL PROVISIONS 

A. Attention is directed to the CONTRACT AND GENERAL CONDITIONS and all Sections

within DIVISION 1 - GENERAL REQUIREMENTS which are hereby made a part of this

Section of the Specifications.

1.2 DESCRIPTION OF WORK 

A. Work Included:  Provide labor, materials and equipment necessary to complete the work of this

Section, including but not limited to the following:

1. Sanitary waste grinders and pumps and all associated valving and piping within the

manholes.

2. Manhole vent piping and vent caps.

3. Hangers, supports and attachments.

4. Coordination drawings and record drawings and similar requirements.

5. Hoisting equipment for the Work of this Section.

6. Coordination with General Contractor for use of staging, planking and scaffolding,

interior.

B. Perform work and provide material and equipment as shown on Drawings and as specified or

indicated in this Section of the Specifications.  Completely coordinate work of this Section with

work of other trades and provide a complete and fully functional installation.

C. Drawings and Specifications form complimentary requirements; provide work specified and not

shown, and work shown and not specified as though explicitly required by both.  Although

work is not specifically shown or specified, provide supplementary or miscellaneous items,

appurtenances, devices and materials obviously necessary for a sound, secure and complete

installation.

D. Give notices, file plans, obtain permits and licenses, pay fees and back charges, and obtain

necessary approvals from authorities that have jurisdiction as required to perform work in

accordance with all legal requirements and with Specifications, Drawings, Addenda and Change

Orders, all of which are part of Contract Documents.

1.3 SUBMITTALS 

A. Comply with requirements specified in Section 013300 – SUBMITTAL REQUIREMENTS.

B. Material and equipment requiring Shop Drawing Submittals shall include but not be limited to:

1. Pumps.

2. Grinders.

3. Piping.

4. Fittings and couplings.
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5. Valves.

6. Hangers and inserts.

1.4 CONTRACT DOCUMENTS 

A. Listing of Drawings does not limit responsibility of determining full extent of work required by

Contract Documents.  Refer to Civil, Electrical, and other Drawings and other Sections that

indicate types of construction in which work shall be installed and work of other trades with

which work of this Section must be coordinated.

B. Except where modified by a specific notation to the contrary, it shall be understood that the

indication and/or description of any item, in the drawings or specifications or both, carries with

it the instruction to furnish and install the item, regardless of whether or not this instruction is

explicitly stated as part of the indication or description.

C. Items referred to in singular number in Contract Documents shall be provided in quantities

necessary to complete work.

D. Drawings are diagrammatic.  They are not intended to be absolutely precise; they are not

intended to specify or to show every offset, fitting, and component.  The purpose of the

drawings is to indicate a systems concept, the main components of the systems, and the

approximate geometrical relationships.  Based on the systems concept, the main components,

and the approximate geometrical relationships, the contractor shall provide all other components

and materials necessary to make the systems fully complete and operational.

E. Information and components shown on riser diagrams but not shown on plans, and vice versa,

shall apply or be provided as if expressly required on both.

F. Data that may be furnished electronically by the Designer (on computer tape, diskette, or

otherwise) is diagrammatic.  Such electronically furnished information is subject to the same

limitation of precision as heretofore described.  If furnished, such data is for convenience and

generalized reference, and shall not substitute for Designer's sealed or stamped construction

documents.

1.5 DISCREPANCIES IN DOCUMENTS 

A. Where Drawings or Specifications conflict or are unclear, advise Designer in writing before

Award of Contract.  Otherwise, Designer's interpretation of Contract Documents shall be final,

and no additional compensation shall be permitted due to discrepancies or unclarities thus

resolved.

B. Where Drawings or Specifications do not coincide with manufacturers' recommendations, or

with applicable codes and standards, alert Designer in writing before installation.  Otherwise,

make changes in installed work as Designer requires within Contract Price.

C. If the required material, installation, or work can be interpreted differently from drawing to

drawing, or between drawings and specs, this contractor shall provide that material, installation,

or work which is of the higher standard.
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D. It is the intent of these contract documents to have the contractor provide systems and

components that are fully complete and operational and fully suitable for the intended use.

There may be situations in the documents where insufficient information exists to precisely

describe a certain component or subsystem, or the routing of a component.  In cases such as

this, where the contractor has failed to notify the Designer of the situation in accordance with

the paragraph above, the contractor shall provide the specific component or subsystem with all

parts necessary for the intended use, fully complete and operational, and installed in

workmanlike manner either concealed or exposed per the design intent.

E. In cases covered by the paragraph above, where the contractor believes he needs engineering

guidance, he shall submit a sketch identifying his proposed solution and the Designer shall

review, note if necessary, and approve the sketch.

1.6 MODIFICATIONS IN LAYOUT 

A. HVAC, Plumbing, and Electrical Drawings are diagrammatic.  They indicate general

arrangements of mechanical and electrical systems and other work.  They do not show all

offsets required for coordination nor do they show the exact routings and locations needed to

coordinate with structure and other trades and to meet architectural requirements.

B. In all spaces, prior to installation of visible material and equipment, including access panels,

review Architectural Drawings for exact locations and where not definitely indicated, request

information from Designer.

C. Check Contract Drawings as well as Shop Drawings of all subcontractors to verify and

coordinate spaces in which work of this Section will be installed.

D. Maintain maximum headroom at all locations.  All piping and associated components to be as

tight to underside of structure as possible.

E. Make reasonable modifications in layout and components needed to prevent conflict with work

of other trades and to coordinate according to Paragraphs A, B, C, D above.  Systems shall be

run in a rectilinear fashion.

F. Where conflicts or potential conflicts exist and engineering guidance is desired, submit sketch

of proposed resolution to Designer for review and approval.

1.7 SITE VISIT 

A. Before submitting bid, visit and carefully examine site to identify existing conditions and

difficulties that will affect work of this Section.  No extra payment will be allowed for

additional work caused by unfamiliarity with site conditions that are visible or readily construed

by experienced observer.

1.8 EXISTING CONDITIONS AND PREPARATORY WORK 

A. Before starting work in a particular area of the project, visit site and examine conditions under

which work must be performed including preparatory work done under other Sections or
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Contracts or by User Agency.  Report conditions that might affect work adversely in writing 

through Contractor to Designer.  Do not proceed with work until defects have been corrected 

and conditions are satisfactory.  Commencement of work shall be construed as complete 

acceptance of existing conditions and preparatory work. 

1.9 CODES, STANDARDS, AUTHORITIES AND PERMITS 

A. Perform work strictly as required by rules, regulations, standards, codes, ordinances, and laws

of local, state, and Federal governments, and other authorities that have legal jurisdiction over

the site.  Materials and equipment shall be manufactured, installed and tested as specified in

latest editions of applicable publications, standards, rulings and determinations of:

1. Local and state building, plumbing, mechanical, electrical, fire and health department

codes.

2. National Fire Protection Association (NFPA).

3. American Insurance Association (A.I.A.) (formerly National Board of Fire

Underwriters).

4. Occupational Safety and Health Act (OSHA).

5. Factory Mutual Association (FM) if applicable to project.

6. Underwriters' Laboratories (UL).

7. American National Standards Institute (ANSI).

B. Material and equipment shall be listed by Underwriters' Laboratories (UL), and approved by

ASME and AGA for intended service.

C. When requirements cited in this Specification conflict with each other or with Contract

Documents, most stringent shall govern work.  Designer may relax this requirement when such

relaxation does not violate ruling of authorities that have jurisdiction.  Approval for such

relaxation shall be obtained in writing.

D. Most recent editions of applicable specifications and publications of the following organizations

form part of Contract Documents:

1. American National Standards Institute (ANSI).

2. American Society of Mechanical Engineers (ASME).

3. National Electric Manufacturers Association (NEMA).

4. American Society for Testing and Materials (ASTM).

5. Thermal Insulation Manufacturers Association (TIMA).

6. Institute of Electrical and Electronics Engineers (IEEE).

7. Insulated Cable Engineers Association (ICEA).

8. National Fire Protection Association (NFPA).

1.10 GUARANTEE AND 24 HOUR SERVICE 

A. Guarantee Work of this Section in writing for one year following the date of Substantial

Completion.  If the equipment is used for ventilation, temporary heat, etc. prior to Substantial

Completion, the bid price shall include an extended period of warranty covering the one-year of

occupancy, starting from the initial date of Substantial Completion.  The guarantee shall repair

or replace defective materials, equipment, workmanship and installation that develop within this
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period, promptly and to Designer's satisfaction and correct damage caused in making necessary 

repairs and replacements under guarantee within Contract Price. 

B. In addition to guarantee requirements of Division 01 and of Subparagraph A above, obtain

written equipment and material warranties offered in manufacturer's published data without

exclusion or limitation, in User Agency's name.

C. Replace material and equipment that require excessive service during guarantee period as

defined and as directed by Designer.

D. Provide 24 hour service beginning on the date the project is first occupied for public use by the

User Agency, whether or not fully occupied, and lasting until the termination of the guarantee

period.  Service shall be at no cost to CTDOT.  Service can be provided by this contractor or a

separate service organization.  Choice of service organization shall be subject to Designer and

CTDOT’s Project Manager approval.  Submit name and a phone number that will be answered

on a 24-hour basis each day of the week, for the duration of the service.

E. Submit copies of equipment and material warranties to Designer before final payment.

F. At end of guarantee period, transfer manufacturers' equipment and material warranties still in

force to User Agency.

G. This Paragraph shall not be interpreted to limit CTDOT’s Project Manager's rights under

applicable codes and laws and under this Contract.

H. Part 2 Paragraphs of this Specification may specify warranty requirements that exceed those of

this Paragraph.

I. Use of systems provided under this Section for temporary services and facilities shall not

constitute Final Acceptance of work nor beneficial use by User Agency, and shall not institute

guarantee period.

J. Provide manufacturer's engineering and technical staff at site to analyze and rectify problems

that develop during guarantee period immediately.  If problems cannot be rectified immediately

to CTDOT’s Project Manager's satisfaction, advise Designer in writing, describe efforts to

rectify situation, and provide analysis of cause of problem.  Designer will suggest course of

action.

1.11 RECORD DRAWINGS 

A. Comply with requirements specified in Section 017700 – CONTRACT CLOSEOUT.

B. Drawings shall show record condition of details, sections, riser diagrams, control changes and

corrections to schedules.  Schedules shall show actual manufacturer and make and model

numbers of final equipment installation.

1.12 BULLETINS, MANUALS, AND OPERATING INSTRUCTIONS, AND PROTECTION 

A. Obtain at time of purchase of equipment, three copies of operation, lubrication and maintenance

manuals for all items.  Assemble literature in coordinated manuals with additional information
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describing combined operation of field-assembled units, including as built wiring diagrams.  

Manual shall contain names and addresses of manufacturers and local representatives who stock 

or furnish repair parts for items or equipment.  Divide manuals into three sections or books as 

follows: 

1. Directions for and sequence of operation of each item of Plumbing systems.  Sequence

shall list valves, switches, and other devices used to start, stop and control system.

Include approved valve directory showing each valve number, location of each valve, and

equipment or fixture controlled by valve.

2. Detailed maintenance and troubleshooting manuals containing data furnished by

manufacturer for complete maintenance.  Include copy of balancing report.

3. Lubrication instructions detailing type of lubricant, amount, and intervals recommended

by manufacturer for each item of equipment.  Include additional instructions necessary

for implementation of first class lubrication program.  Include approved summary of

lubrication instructions in chart form, where appropriate.

B. Furnish three copies of manuals to Designer for approval and distribution to CTDOT’s Project

Manager.  Deliver manuals no less than 30 days prior to acceptance of equipment to permit

User Agency's personnel to become familiar with equipment and operation prior to acceptance.

C. Operating instructions:  Upon completion of installation or when CTDOT’s Project Manager

accepts portions of building and equipment for operational use, instruct User Agency's

operating personnel in any or all parts of various systems.  Instructions shall be performed by

factory trained personnel.  User Agency shall determine which systems require additional

instructions.  Duration of instructions shall take equipment through complete cycle of operation

(at least five working days).  Make adjustments under operating conditions.

D. Each contractor shall be responsible for his work and equipment until finally inspected, tested,

and accepted.  Carefully store materials and equipment which are not immediately installed

after delivery to site.  Close open ends of work with temporary covers or plug during

construction to prevent entry of obstructing material.

E. Each separate contractor shall protect the work and material of other trades that might be

damaged by his work or workmen and make good all damage thus caused.

1.13 STARTERS AND CONTROLLERS 

A. Motor driven equipment supplied under this Section shall be operated by starters furnished and

installed under Division 26 – ELECTRICAL, except for starters integral with Plumbing

equipment which shall be provided by the Plumbing Contractor.  Starters provided by the

Plumbing Contractor shall meet all requirements of the Electrical Sections of the Specifications.

B. The Plumbing Contractor shall provide nameplates on all starters furnished under Division 26 –

ELECTRICAL and this Section for use on equipment provided under this Section.

C. All motor controls shall conform to NEMA Standards and be the product of a single

manufacturer; Arrow-Hart and Hageman, Allen-Brady, or Square D.

D. Auxiliary contacts shall be included in all starters provided under Division 26, ELECTRICAL,

for integrally mounted starters.  Auxiliary contacts shall be provided for all interlocking wiring.
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E. Starters shall normally be provided with two sets of contactors; one set normally open and one

set normally closed. Interface shall be provided for all starters and other devices as noted herein.

F. Starters and contactors factory-built into the control panel of packaged equipment will be

considered as an integral part of the package.

G. All starters, disconnects and control devices shall be clearly labeled with black lamacoid plates

with engraved white letters, to indicate User Agency’s identification number, function and the

equipment which they control.  Submit list of labels for review.

H. Enclosures for starters included with packaged equipment shall be NEMA Class 1 where

installed indoors, NEMA Class IV, where installed outdoors, mechanical rooms or where

indicated as weatherproof.

1.14 ELECTRICAL MOTOR CHARACTERISTICS 

A. Electrical motors shall conform to the requirements of IEEE, NEMA, U.L., K.E.C., F.M. and

NFPA suitable for load conditions, squirrel cage, 1.15 service factor, drip proof, 1750 rpm

unless otherwise noted, with inherent overload protection and pressure lubricated bearings with

grease fittings.  Provide totally enclosed fan cooled motors as noted within the specifications.

Refer to Division 26 – ELECTRICAL.

B. Motors below 1/2 HP shall be 120V - 1 phase.  Motors that are 1/2 HP and greater shall be in

accordance with the electrical requirements. (Verify with Elec.) Motors that are 40 HP and

larger shall have part wound motors that are compatible with starters.  All other motors shall be

designed for use with across-the-line starters.  Motors to be provided with overload protection.

Provide two speed motors where noted on the drawings.  Phase protection shall be provided on

motors 1/2 HP and larger.

C. Motor leads shall be permanently identified and supplied with connectors.

D. The minimum requirement for three phase motors shall be NEMA Design B, Class B, insulated

for a maximum 40 degree C (104 degrees F) ambient.

E. Select motors for quiet, continuous operation to suit loads which may be imposed by equipment.

Recognize that motor horsepower’s specified and scheduled are minimum sizes.  If larger

motors, starters, power wiring and additional control wiring are included in bid.

F. Submit an accurate schedule of all motors.  Include for each motor, the HP, RPM, nameplate,

voltage current, equipment served, location, electrical characteristics and identification number.

PART 2 - PRODUCTS 

2.1 PIPING, FITTINGS AND JOINTS 

A. General:

1. Pipe and fittings shall conform to the latest ANSI, ASTM, NFPA and AWWA Standards

including latest amendments, as applicable.
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2. Each length of pipe, each pipe fitting, trap, material and/or device used in the respective

system shall have cast, stamped or indelibly marked on it, the maker's name or mark,

weight and quality of the product when such marking is required by the approved

standard that applies.

3. Piping and fittings shall be factory coated.

B. Sanitary Piping (Soil, Waste, and Vent)

1. Sanitary force main piping shall be pressure rated Schedule 80 PVC. Piping shall be rated

for at least a maximum operating pressure of 150 psi and shall be designed for use with

sanitary systems. Within the valve pits, the PVC should transition to pressure rated

ductile iron. After the valves, the piping shall transition back to the pressure rated

Schedule 80 PVC. Transition couplings shall be provided when transitioning from PVC

to ductile iron and back to PVC.

2. Manhole vent piping shall be service weight hub and spigot ductile iron piping below

grade and schedule 40 galvanized steel abovegrade. The vent piping shall be suitable for

use in this application- sanitary venting.

2.2 VALVES 

A. General

1. UL Listed, Made in the USA. Designed for use in sanitary pressure systems.

2. Pressure and Temperature Ratings: As scheduled and required to suit system pressures

and temperatures.

3. Sizes: Same size as upstream pipe, unless otherwise indicated.

4. Bypass and Drain Connections: Comply with MSS SP-45 bypass and drain connections.

5. End Connections: As indicated in the valve specifications.

a. Threads: Comply with ANSI B1.20.1.

b. Flanges: Comply with ANSI B16.5 for valves.

c. Grooved:  Comply with ANSI/AWWA C606.

d. Solder-Joint: Comply with ANSI B16.18.

1) Caution: Where soldered end connections are used, use solder having a

melting point below 840 deg. F for gate, globe, and check valves; below 421

deg F for ball valves.

2.3 HANGERS AND ACCESSORIES 

A. General

1. Provide pipe stands, supports, hangers and other supporting appliances as necessary to

support work required by Contract Documents.  All components of the hanger support

system shall comply with the standards set forth in MSS-SP58 and MSS-SP69

(Manufacturers Standardization Society) latest publication.

2. Manufacturers: Subject to compliance with requirements, provide hangers and supports

of Carpenter and Patterson, Inc, ITT Grinnel Corp., Elecen Metal Products or approved

equal.

B. Secure vertical piping to manhole to prevent sagging or swinging.
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C. Space hangers for horizontal piping as follows:

Pipe Size Rod Diameter Maximum Spacing 

½ in. and ¾ in. 3/8 in. 6 ft.- 0 in. 

1 in. and 1-1/4 in. 3/8 in. 8 ft.-0 in. 

1-1/2 and 2 in. 3/8 in. 10 ft.-0 in. 

2-1/2 and 3 in. 1/2 in. 10 ft.-0 in. 

4 and 5 in. 5/8 in. 12 ft.-0 in. 

6 in. 3/4 in. 12 ft.-0 in. 

8 in. and over 7/8 in. 12 ft.-0 in. 

D. Hangers for uncovered (uninsulated) steel or ductile iron piping 2 in. and smaller shall be

Carpenter & Patterson Figure 1A steel band type.

E. Hangers for uncovered (uninsulated) steel or ductile iron piping 2-1/2 in. and larger shall be

Carpenter & Patterson Figure 100 steel clevis type.

F. Hanger rods for other installations shall be sized in accordance with the recommended load

capacities of ASTM Specifications Designation A 107, latest amendment.

G. Exposed rods, clamps and hangers shall be electrogalvanized coated.

H. Installation of hangers which permit wide lateral motions of any pipe will not be acceptable.

I. "C" clamps installed with pipe hangers or equipment hangers will not be permitted unless

provided with retaining straps.

J. All no-hub cast iron pipe 6 inches or larger in diameter shall be braced to prevent horizontal

movement as required by code and recommended by the Cast Iron Soil Pipe Institute by using

braces, blocking or rodding as illustrated in the CISPI Handbook, Vol. II, Specification Section

310-78.

2.4 INSERTS 

A. Inserts shall be individual or strip type of pressed steel construction with accommodation for

removable nuts and threaded rods up to 3/4 inch diameter, permitting lateral adjustment.

Individual inserts shall have an opening at the top to allow reinforcing rods up to 2 inch

diameter to be passed through the insert body.  Strip inserts shall have attached rods with

hooked ends to allow fastening to reinforcing rods.

2.5 CLEANOUTS 

A. Cleanouts shall be Jay R. Smith, Josam, Zurn or approved equal.
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B. Bodies of cleanout ferules in hub and spigot or no hub piping shall be standard pipe size

conforming in thickness to that required for pipe and fittings and shall extend not less than 3/4

inch above the hub of the pipe.

2.6 MANHOLES AND COVERS 

A. See civils drawings and specifications for information on manholes and covers.

2.7 SANITARY PUMPS 

A. The sanitary pumps shall be Amarex KRT F 65-217/24XEG-S-140 or approved equal.

Approval shall be provided by both the Engineer and CTDOT if an alternative pump is

submitted. The pump shall be rated for 1750 RPM and shall be provided with all accessories

and parts to make it a complete system. Means shall be provided for allowing the pumps to be

removed from the manholes without a person entering the manhole. Lifting chain, guide rails

and mounting brackets shall be stainless steel, ASTM A276 Type 316. The pumps shall be

submersible and rated for use in sewage and slurry pumping applications. Control panel in

NEMA 4X Enclosures shall be provided for each pump set and shall have hinged, gasketed

door. Pumps shall be factory-assembled and tested. Pumps shall be elevated to permit flow into

impeller. Sensors shall trigger a warning in the event of overheating or ingress of moisture.

Impellers shall be designed to be non-clogging with large free passages, optimized for sewage

wastewater. Motors shall meet IEEE requirements.

B. Power cables shall be suitable for submersible wastewater application, sized in accordance with

NEC requirements. Cable terminal box shall be provided on the side of motor housing, with

cable entry sealed to ensure that no entry of moisture is possible in the motor/terminal area even

if the cable is damaged or severed below water level. Cable seal shall include a compressed

rubber grommet to seal the cable exterior and epoxy fill to seal the interior passages. A strain

relief device shall be provided. The cable entry shall be rated by FM or UL for submerged

operating depths to 85 feet.

C. Temperature monitoring devices shall be provided in motor windings for use in conjunction

with and supplemental to external motor overload protection. Arrange controls to shut down

pump should any of the monitors detect high temperature and automatically reset once motor

temperature returns to normal. Set temperature monitors at levels recommended by pump

manufacturer.

D. Provide a detector in the motor's stator cavity which allows a control panel mounted relay to

indicate leakage into the motor. In addition, on motors 80HP and larger provide a stainless steel

float switch in a separate leakage collection chamber to indicate leakage past the inner

mechanical seal prior to its entrance into either the motor stator cavity or the lower bearing.

Electronic probes which depend on sensing resistance value changes in seal oil will not be

acceptable as seal leak indicators.

E. The pump supplier shall furnish all relays required for monitoring all motor sensors. The relays

shall be installed by others in the motor control panel and properly wired in accordance with

pump manufacturer’s instructions. Relays shall mount in standard 12-pin socket bases and shall

operate on available control voltage of 24-240 VAC. If relays require an input voltage that is

not available in the motor control panel an adequate transformer (with fused input) shall be
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provided by the pump supplier. Relays shall have a power consumption of no more than 2.8 

watt, and shall be UL approved. Relays shall be modular in design, with each relay monitoring 

no more than two motor sensor functions. Each relay module shall include a dual color 

(red/green) LED to indicate the status of each monitored sensor. Green will indicate “status 

OK”; red will indicate a failure or alarm condition. A self-corrected fault will allow the relay 

output contacts to reset, and cause the LED to change from a steady alarm indication to a 

flashing signal. The LED shall continue to flash until locally cleared, providing the operator an 

indication of a potential intermittent fault. Each relay shall also include a power-on LED and 

both “test” and “reset” pushbuttons.  

An independent fail-safe (switch on power loss) form-C output contact shall be included for 

each monitored sensor to provide a normally-open / normally-closed dry contact to initiate a 

remote alarm device or shut down the motor. Contacts shall be rated for 5 amps at 120 volt. 

F. Provide two totally independent mechanical shaft seals, installed in tandem, each with its own

independent single spring system acting in a common direction.Install the upper seal in an oil-

filled chamber with drain and inspection plug (with positive anti-leak seal) for easy access from

external to the pump. Provide seals requiring neither routine maintenance nor adjustment, but

capable of being easily inspected and replaced. Provide seals which are non-proprietary in

design, with replacements available from a source other than the pump manufacturer or its

distributors. Do not provide seals with the following characteristics: conventional double

mechanical seals with single or multiple springs acting in opposed direction; cartridge-type

mechanical seals; seals incorporating coolant circulating impellers, seals with face materials

other than those specified.

G. Provide upper and lower bearings in a single row to provide a B10 life of, at minimum, 100,000

hours at all anticipated axial and radial loadings. Provide sealed/shielded (permanently

lubricated) bearings .If open-type (non-shielded) bearings are used, provide re-lubrication ports

with positive anti-leak plugs for periodic addition of lubrication from external to the pump.

2.8 GRINDERS 

A. The grinders shall be Monster Industrial Hydro Series Open Channel Grinders Model 30005-

0012, 17-tooth or approved equal. Approval shall be provided by both the Engineer and

CTDOT if an alternative grinder is submitted. Means shall be provided for allowing the grinders

to be removed from the manholes without a person entering the manhole. The grinders shall

have immersible motors and come with all accessories and parts to make it a complete system

for this sewage grinder, round manhole application. Control panel in NEMA 4X Enclosure shall

be provided for each grinder. Grinders shall be factory-assembled and tested.

2.9 VALVE TAGS 

A. Upon completion of piping installation work provide valve tags on all valves installed under the

work of the mechanical sections.  Valve tags shall be at least 1-1/2 inch diameter brass or

engraved plastic with 1/4 inch high lettering for service designation over 2 inch high

consecutively numbered valve identification.  Engraved valve tags shall be color coded as

specified for piping identification.  Coordinate valve tag numbers with the User Agency’s

facility management program.
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B. Valve tags on plumbing systems may be engraved laminated plastic tags color-coded to match

the pipe identification marks.

2.10 PIPING IDENTIFICATION 

A. Piping: Provide clip-on color-coded piping identification markers.  Provide matching flow

arrows to indicate direction of flow.  Markers shall be equal to Seton Setmark.  Pipe marking

for outside diameters of 6 inches or greater may be springs or metal bands secured to the

corners at each end of the semi-rigid plastic marker to hold each end of the marker firmly

against the pipe.

1. Color coding and size of legend letters shall comply with the standards of ANSI A13.1.

2. Provide markers with legend letters sized in compliance with the following schedule:

Outside Diameter Size of Length of 

(Over Insulation) Letters: Color Code: 

1-1/4 inch and smaller 1/2 inch 8 inches 

1-1/2 inch to 2 inch 3/4 inch 8 inches 

2-1/2 inches to 6 inches 1-1/4 inch 12 inches 

8 inch 2-1/2 inch 24 inches 

10 inch and larger 3-1/2 inch 32 inches 

3. Plumbing Systems: Provide color-coded identification markers in compliance with the

following schedule with contrasting legend letters.

Service Identification Color Code

Soil or Waste Sanitary Yellow 

Vent Plumbing Vent Yellow 

2.11 IDENTIFICATION OF EQUIPMENT 

A. Equipment: Stencil equipment such as pumps with the name of the equipment and equipment

number.  Coordinate equipment numbers with the User Agency’s maintenance personnel.

Stencils shall be at least 6 inches high and of a color to provide a contrast with the equipment

finish.

B. Equipment markings shall be prominently displayed on each normally visible side of

equipment.  Equipment intended for installation in finished area shall have markings located

behind normally used access panels mounted so as to be readily found.  Equipment

identification designations shall be taken from equipment schedules as indicated on the

Drawings.

PART 3 - EXECUTION 

3.1 IDENTIFICATION 

A. All equipment and each length of pipe fitting, trap, fixture, control panel, starter and device

used in the systems shall have a permanently attached nameplate or be cast, stamped or
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indelibly marked with the manufacturer's mark or name, the weight, type and class.  The 

nameplates shall be kept clean and readable at all times. 

3.2 CLEANING AND ADJUSTING 

A. Cleaning and Adjusting

1. At the completion of the work, all parts of the installation shall be thoroughly cleaned.

All equipment, pipe, valves and fittings shall be cleaned of grease, metal cuttings and

sludge which may have accumulated by operation of the system for testing.

2. Any stoppage or discoloration or other damage to parts of the building, its finish, or

furnishings due to the Plumbing sub  contractor's failure to properly clean the piping

system shall be repaired by this Contractor at no increase in Contract costs.

3. All plumbing fixtures and exposed metal work shall be cleaned and polished.  Floor drain

strainers and traps shall be cleaned of all debris.

4. All items of equipment shall be thoroughly inspected.  Any items dented, scratched or

otherwise damaged in any manner shall be replaced or repaired and painted to match the

original finish.  All items so repaired and refinished shall be brought to the attention of

the Designer and CTDOT’s Project Manager for inspection and approval.

3.3 SYSTEMS 

A. Sanitary Waste System

1. The Plumbing subcontractor shall be responsible for checking each pipe for alignment,

center line elevation and invert grade for underground installations.

2. At times when work is not in progress, open ends of pipe and fittings shall be securely

closed to the satisfaction of the Project Manager so that no trench water, earth or other

substance will enter the pipe or fittings.  Any section of a building drainage system that is

found defective in material, alignment, grade or joints before acceptance shall be

corrected to the satisfaction of CTDOT’s Project Manager.  Pipe laid through rock

excavation shall rest on a six inch layer of well compacted sand.

3. Branch connections to each drainage system shall be made with "Wye" and long turn

"Tee Wye" fittings.  Installation of short radius 1/4 bends, common off sets, double hub

fittings and saddles will not be approved.   Installation of short "Tee Wye" fittings will be

permitted for vertical piping only, and only where space conditions will not permit the

use of long turn fittings.  Only fittings conforming to the Code shall be installed.

4. The changes in direction of each drainage system shall be made with "Wye" branches and

1/8 bends.  Provide long sweep bends at bottom of stacks with a vertical cleanout just

above the floor at places where a "Wye" and 1/8 bends and end cleanouts cannot be

installed.

5. Cleanouts shall be provided in drainage piping at changes in directions, at foot of stacks

or other required points accessible for cleaning or rodding out.

6. Cleanouts shall be of the same size as the pipe installed in up to four inches in diameter

and not less than four inches in diameter for piping larger than four inches in diameter.

7. The maximum horizontal distance between cleanouts in piping four inches in diameter

and smaller shall not be more than 50 feet apart.  In piping five inches in diameter and

larger, cleanouts shall not be more than 100 feet apart.
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3.4 GENERAL INSTALLATION REQUIREMENTS 

A. Piping Installation

1. Install piping approximately as shown on the drawings and as directed during installation

by the Designer’s representative.

2. Piping shall be installed as straight and direct as possible, forming right angles or parallel

lines with building walls, other piping and be neatly spaced.

3. Piping or other apparatus shall not be installed in such a manner as to interfere with

access to other equipment.

4. The arrangement, positions and connections of pipes, fixtures, drains, valves, and the

like, indicated on the Drawings shall be followed as closely as possible.

5. It shall be possible to drain the water from all sections of vent piping system.  Pitch

piping back to manhole.

6. Small fittings shall be taper thread.  Lampwick, cord, wool or any other similar material

shall not be used to make up thread joints.

7. Reducing fittings, unless otherwise approved in special cases, shall be provided in

making reduction in size of pipe.  Bushings will not be allowed unless specifically

approved.

8. Vertical risers shall be firmly supported by riser clamps, properly installed to relieve all

weight from the fittings.

9. Any piece of pipe six inches or less in length shall be considered as a nipple.

B. Hanger Installation

1. All piping shall be supported from the structure by means of approved hangers and

supports, to maintain proper grading and pitching of lines, to prevent vibration and to

secure piping in place, and shall be so arranged as to provide for expansion and

contraction.

a. Maximum spacing of hangers on soil pipe shall be five feet and hangers shall be

provided at all changes in direction.  Vertical hanger rods to support piping from

the structure or supplementary steel shall not exceed four feet in total length.

Where pipe support assemblies exceed four feet in total length vertically, this

Contractor shall provide factory fabricated channels and all associated accessories.

b. Friction clamps shall be installed at the base of the plumbing risers and at each

floor (above or below floor slabs).  Friction clamps installed above floor slabs shall

not be supported from or rest on floor sleeves.

c. Provide hangers at a maximum distance of two feet from all changes in direction

(horizontal and vertical) and on both sides of concentrated loads independent of the

piping.

d. Hangers, in general, for all horizontal piping shall be Clevis type hangers.  These

hangers shall be sized to fit the outside diameter of the pipe insulation and

insulation protectors (sheet metal shields) specified herein.

e. All vertical drops and runouts including insulated pipes shall be supported by split

ring hangers with extension rods and wall plates.  These hangers shall be copper

plated when used on uncovered copper tubing.  Supports on insulated vertical

piping shall be sized to fit the outside diameter of the pipe insulation with 360

degrees insulation protector.

f. Retaining straps shall be provided with all beam clamps.

g. All supplementary steel, including factory fabricated channels, associated

accessories, and 12 inch long sheet metal shields, throughout the project for this
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Section of the Specifications, both suspended and floor mounted, shall be provided 

by this Contractor and shall be subject to the approval of the Engineer. 

h. Wire, tape or wood fastenings for shims or support of any pipe or tubing shall not

be used.

i. Remove all rust from the ferrous hanger equipment (hangers, rods, and bolts) and

apply one coat of red lead immediately after erection.

j. Piping at all equipment and each control valve shall be supported to prevent strains

or distortions in the connected equipment and control valves.  Piping at equipment

shall be supported to allow for removal of equipment, valves and accessories with

a minimum of dismantling and without requiring additional support after these

items are removed.

k. All piping shall be independently supported from the structure and not from the

piping, ductwork, conduit or ceiling suspension systems of other systems.

l. Installation of hangers which permit wide lateral motions of any pipe will not be

acceptable.

m. "C" clamps installed with pipe hangers or equipment hangers will not be permitted

unless provided with retaining straps.

n. All no hub cast iron pipe 6 inches or larger in diameter shall be braced to prevent

horizontal movement as recommended by the Cast Iron Soil Pipe Institute by using

braces, blocking or rodding as illustrated in the CISPI Handbook, Vol. II,

Specification Section 310.

C. Valve Installation

1. Location of Valves:  There shall be valves where indicated on the drawings and where

specified as follows:

a. Each piece of equipment shall have isolation valves for each service connected.

b. At the foot of each riser, on the inlet and outlet side of control valves.

c. Valves shall be located to permit easy operation, replacement or repair.

D. Pump Installation

1. Install per manufacturer’s installation instructions and recommendations.

E. Grinder Installation

1. Install per manufacturer’s installation instructions and recommendations.

3.5 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage.

B. Protect bearings and couplings against damage.

C. Comply with pump manufacturer's written rigging instructions for handling.

3.6 INSPECTION AND TESTS 

A. General
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1. All labor, materials, instruments, devices and power required for testing shall be provided

by the Plumbing Subcontractor.  The tests shall be performed in the presence and to the

satisfaction of the Designer and CTDOT’s Project Manager and such other parties as may

have legal jurisdiction.  No piping in any location shall be closed up, furred in, or covered

before testing and approval by the Local Plumbing Inspector and CTDOT’s Project

Manager.

2. Where portions of piping systems are to be covered or concealed before completion of

the project, those portions shall be tested separately in the manner specified herein for the

respective entire system.

3. Any piping or equipment that has been left unprotected and subject to mechanical or

other injury in the opinion of CTDOT’s Project Manager shall be retested in part or in

whole as directed.

4. The Authority retains the right to request a recheck or resetting of any pump or

instrument by the Plumbing Subcontractor during the guarantee period at no additional

cost to the Contract or CTDOT.

5. Repair, or if directed by Designer or CTDOT’s Project Manager, replace any defective

work with new work without extra cost to CTDOT.  Repeat tests as directed, until the

work is proven to meet the requirements specified herein.

6. Restore to its finished condition any work, provided by other Contractors, damaged or

disturbed by tests.  The Plumbing Subcontractor shall engage the original Contractor to

do the work of restoration to the damaged or disturbed work.

7. The pumps shall be tested for satisfactory operation.  The piping shall be tested when

directed by the Designer, Local Plumbing Inspector or CTDOT’s Project Manager.

8. Caulking of screwed joints or holes in piping will not be acceptable.

9. The Plumbing Subcontractor shall notify the Designer, CTDOT’s Project Manager and

all inspectors having jurisdiction, a minimum of 48 hours in advance of making any

required tests so that arrangements may be made for their presence to witness scheduled

tests.

B. Specific

1. Sanitary Piping Systems:

a. Before the installation of equipment, each system including vents shall have all

necessary openings plugged to permit the entire system to be tested in accordance

with the State Plumbing Code. Each system shall hold this water without a drop in

water level.  Test to be witnessed by Plumbing Inspector and CTDOT’s Project

Manager.

b. Where a portion of the system is to be tested, the test shall be accomplished with a

vertical stack ten feet above the highest horizontal line to be tested may be

installed, and filled with water to maintain sufficient pressure.  A pump may be

used to supply the required pressure.  The pressure shall be maintained for a

minimum of four hours for sufficient time to permit inspection of all joints.

3.7 SPECIAL RESPONSIBILITIES 

A. Coordination:  Cooperate and coordinate with work of other Sections in executing work of this

Section.

1. Perform work such that progress of entire project including work of other Sections shall

not be interfered with or delayed.
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2. Provide information as requested on items furnished under this Section which shall be

installed under other Sections.

3. Obtain detailed installation information from manufacturers of equipment provided under

this Section.

4. Obtain final roughing dimensions or other information as needed for complete

installation of items furnished under other Sections or by User Agency.

5. Keep fully informed as to shape, size and position of openings required for material or

equipment to be provided under this and other Sections.  Give full information so that

openings required by work of this Section may be coordinated with other work and other

openings and may be provided for in advance.  In case of failure to provide sufficient

information in proper time, provide cutting and patching or have same done, at own

expense and to full satisfaction of Designer.

6. Provide information as requested as to sizes, number and locations of concrete

housekeeping pads necessary for floor mounted vibrating and rotating equipment

provided under this Section.

7. Notify Designer of location and extent of existing piping, ductwork and equipment that

interferes with new construction.  In coordination with and with approval of Designer,

relocate piping, ductwork and equipment to permit new work to be provided as required

by Contract Documents.  Remove non functioning and abandoned piping, ductwork and

equipment as directed by Designer.  Dispose of or store items as requested by Designer.

B. Maintenance of equipment and systems:  Maintain Plumbing equipment and systems until Final

Acceptance.  Ensure adequate protection of equipment and material during delivery, storage,

installation and shutdown and during delays pending final test of systems and equipment

because of seasonal conditions.

C. Use of premises:  Use of premises shall be restricted as directed by Designer and as required

below.

1. Remove and dispose of dirt and debris and keep premises reasonably clean.  Upon

completion of work, remove equipment and unused material.  Put building and premises

in neat and clean condition and do cleaning and washing required to provide acceptable

appearance and operation of equipment, to satisfaction of Designer and as specified under

CLEANING article.

2. It shall be this trade's responsibility to store his materials in a manner that will maintain

an orderly clean appearance.  If stored on site in open or unprotected areas, all equipment

and material shall be kept off the ground by means of pallets or racks and covered with

tarpaulins.

3. Do not interfere with function of existing sewers and water and gas mains.  Extreme care

shall be observed to prevent debris from entering ductwork.  Confer with Designer as to

disruption of heating services or other utilities due to testing or connection of new work

to existing.  Interruption of heating services shall be performed at time of day or night

deemed by Designer to provide minimal interference with normal operation.  Obtain

Designer's approval of the method proposed for minimizing service interruption.

D. Surveys and measurements:

1. Base measurements, both horizontal and vertical, on reference points established by

Contractor and be responsible for correct laying out of work.
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2. In event of discrepancy between actual measurements and those indicated, notify

Designer in writing and do not proceed with work until written instructions have been

issued by Designer.

3.8 MATERIALS AND WORKMANSHIP 

A. Work shall be neat and rectilinear.  Install material and equipment as required by manufacturers.

Installation shall operate safely and without leakage, undue wear, noise, vibration, corrosion or

water hammer.  Work shall be properly and effectively protected, and pipe openings shall be

temporarily closed to prevent obstruction and damage before completion.

B. Except as specified otherwise, material and equipment shall be new.  Provide supplies,

appliances and connections necessary for complete and operational installation.  Provide

components required or recommended by OSHA and applicable NFPA documents.

C. References to manufacturers and to catalog designation, are intended to establish standards of

quality for materials and performance but imply no further limitation of competitive bidding.

D. Finish of materials, components and equipment shall be as approved by Designer and shall be

resistant to corrosion and weather as necessary.

E. CTDOT will not be responsible for material and equipment before testing and acceptance.

3.9 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. Verify bearing lubrication.

3. Disconnect couplings and check motors for proper direction of rotation.

4. Verify that each pump is free to rotate by hand.  If pump is bound or drags, do not

operate until cause of trouble is determined and corrected.

5. Verify that pump controls are correct for required application.

B. Start pumps without exceeding safe motor power:

1. Start motors.

2. Open discharge valves slowly.

3. Check general mechanical operation of pumps and motors.

C. Test and adjust controls and safeties.

D. Remove and replace damaged and malfunctioning components.

1. Pump Controls:  Set pump controls for automatic start, stop, and alarm operation as

required for system application.

2. Set field-adjustable switches and circuit-breaker trip ranges as indicated, or if not

indicated, for normal operation.
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3.10 ANCHORS AND INSERTS 

A. Inserts shall be iron or steel of type to receive machine bolt head or nut after installation.

Inserts shall permit adjustment of bolt in one horizontal direction and shall develop strength of

bolt when installed in properly cured concrete.

B. Provide anchors as necessary for attachment of equipment supports and hangars.

3.11 INSTALLATION OF EQUIPMENT 

A. Avoid interference with structure and with work of other trades, preserving adequate headroom

and clearing doors and passageways, to satisfaction of Designer and in accordance with code

requirements.  Installation shall permit clearance for access to equipment for repair, servicing

and replacement.

B. Install equipment so as to properly distribute equipment loads on building structural members

provided for equipment support under other Sections.  Roof mounted equipment shall be

installed and supported on structural steel provided under other Sections.

C. Provide suspended platforms, strap hangers, brackets, shelves, stands or legs as necessary for

floor, wall or ceiling mounting of equipment provided under this Section (e.g. heating and

ventilating units, fans, ducts and piping) as indicated on Drawings and in Specifications.

D. Provide steel supports and hardware for proper installation of hangers, anchors, guides, etc.

E. Provide cuts, weights, and other pertinent data required for proper coordination of equipment

support provisions and installation.

F. Structural steel and hardware shall conform to Standard Specifications of ASTM; use of steel

and hardware shall conform to requirements of Section Five of Code of Practice of American

Institute of Steel Construction.

G. Verify site conditions and dimensions of equipment to ensure access for proper installation of

equipment without disassembly which will void warrantee.  Report in writing to Designer, prior

to purchase or shipment of equipment involved, on conditions which may prevent proper

installation.

3.12 PAINTING 

A. Equipment shall have shop coat of non lead gray paint.  Hangers and supports shall have one

coat of non lead red primer.  Machinery such as pumps, fans, etc., shall be stenciled with

equipment name.  Stencil shall be at least 6 in. high for large equipment, 2 in. high for small

equipment.  Finish painting, including painting of various piping and duct systems, shall be

done under other Sections.

B. Note requirement for Designer's approval invoked under Part 3 article, MATERIALS AND

WORKMANSHIP regarding finish of material and equipment which are visible or subject to

corrosive or atmospheric conditions.
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3.13 CLEANING 

A. Piping

1. Furnish pipe cleaning chemicals, chemical feed equipment, materials and labor necessary

to clean piping.

2. Permanently install necessary chemical injection fittings complete with stop valves.

B. Equipment

1. After completion of project, clean the exterior surface of equipment included in this

section, including concrete residue.

END OF SECTION 


