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�UC�01 � PVC PRESSURE PIPE AND FITTINGS



1. DESCRIPTION



A.	This section covers material and installation requirements for PVC pressure pipe and fittings

for potable water supply and distribution systems, sewage force mains, and other uses of

PVC pressure pipe.



B.	The size(s), type(s), class(es), and pressure rating of pipe to be used are shown on the

Drawings.



2. QUALITY ASSURANCE



A.	Plastic pipe and fitting products shall comply with applicable State Health Department

requirements for products for potable water use. Products shall be manufactured and

tested in accordance with applicable AWWA, ASTM, and NSF Standards as herein specified.



B.	MARIUNG

1) 	Permanently indent mark all pipe and fittings in accordance with requirements of

applicable ASTM and AWWA Standards.

2) 	All pipe and fittings shall bear the required markings certifying material is suitable

for the use intended.



C.	WORKMANSHIP AND APPEARANCE

1)	Products shall be homogeneous throughout, uniform in color, opacity, density and

other physical properties.

2)	Products shall be free of cracks, holes, blisters, voids, foreign inclusion or other

defects which will affect integrity.

3)	Inside and outside surfaces shall be free of excessive bloom, shall be semimattee

or glossy in appearance and free of chalking, sticky or tacky material.



3. SUBMITTALS



A	SUBMIT

1)	SHOP DRAWINGS

a.	Complete working detail dimensions of materials supplied including

installation instructions.

b.	Catalog data and material specifications.

C.	Complete schedule of various type and class of pipe, fittings, and specials

to be used.

d.	List lubricants including application rate for ENGINEER's review.

2)	CERTIFICATES

a.	When specifically requested by the ENGINEER, two (2) copies of manufacturer's affidavit certifying all materials delivered comply with specifications.



4. DELIVERY, STORAGE AND HANDLING



A.	DELIVERY AND UNLOADING

1)	DO NOT DELIVER AND UNLOAD PRODUCTS UN71L ENGINEER HAS REVIEWED AND APPROVED SHOP DRAWINGS.

2)	CONTRACTOR shall inventory and inspect all shipments for loss or damage.

3)	Materials which are damaged when received shall be removed from site and

replaced by CONTRACTOR at no cost to OWNER.
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4)	Unload materials from cars or trucks in such a manner as to protect pipe from

damage. Follow manufacturer's recommendations.



B.	STORAGE

1)	DO NOT STORE PLASTIC PRODUCTS IN DIRECT SUNLIGHT OR WHERE THERE IS POSSIBILITY OF CONTACT WITH FIRE OR EXCESSIVE HEAT.

2)	Store on level surface.

3)	Do not stack pipe more than 8 ft. high.

4)	Do not store in areas which would endanger safety of public or construction

operations, or result in damage to products.

5)	Gaskets shall be protected from excessive exposure to heat and cold, direct

sunlight, ozone, oil and grease.



C.	HANDLING

1) 	Provide proper and suitable tools and appliances for safe handling of products.



5. MANUFACTURER'S



A.	All PVC pipe and fittings regardless of size or pressure class (rating), shall be furnished by

one manufacturer or supplier.



B.	ACCEPTABLE MANUFACTURERS OR SUPPLIERS

1) 	J�M Manufacturing, Inc.

2) 	CAN�TEX Industries

3) 	Or Equal



6. PVC PIPE



A.	PIPE MATERIAL COMPOUND

1) 	Pipe shall be extruded with virgin unplasticized polyvinyl compounds which meet

the requirements of ASTM D 1784, cell classification 12454�B (formerly designated as PVC type 1, Grade 1 with hydrostatic design stress of 2,000 psi for water at 239C (73.40F) designated PVC 1120).



B.	PIPE STANDARDS

1)	WATER PIPE

a.	Conform to ASTM D 2241 and PS 22�70 for SDR�PR pipe not requiring cast

iron O.D. Pipe specified with the following standard Thermoplastic Pipe

dimension Ratios (SDR) shall have the corresponding Water Pressure Ratings

(PR) at 23'C (730F):

	SDR 21 � 200 psi

	SDR17 � 250 psi

b.	Where cast iron O.D. is required, or is specifically call for in the bid schedule

or shown on the Drawings, conform to AWWA C900. Pipe specified with

the following Standard Thermoplastic Pipe Dimension Ratios (SDR) shall have

the corresponding Water Pressure Ratings (PR) at 23PC (730F):

	SDR14 � 200 psi

2)	SEWER PIPE (FORCE MAINS)

a.	For pipe diameters smaller than 3 inches, conform to ASTM D 1785 and PS

21�70 for schedule 40, 80, or 120 pipe and ASTM D 2241 for SDR�PR pipe

as specified above for water pipe.

b.	For pipe diameters 30 and larger, conform to ASTM D 2241 and PS 22�70

for SDR�PR pipe. Pipe specified with the following Standard Thermoplastic

Pipe Dimension Ratios (SDR) shall have the corresponding Water Pressure

Ratings (PR) at 230C (730F):

	SDR 32.5 � 125 psi

	SDR 26 � 160 psi

UC�2

S DR 21 � 200 psi SDR 17 � 250 psi



C.	JOINTS

	1)	Pipe joints for pipe conforming to ASTM D 2241 or AWWA C900 shall be gasketed

		joints of either the 'integral bell’ design or a separate “sleeve�type" coupling.

a.	‘Integral bell’ type gasketed joint shall meet the requirements of ASTM D

2672 for Bell�End pipe and ASTM D 3139 for flexible elastomeric seals. The

mechanical joint shall be of the push�on�joint type construction. No

compression�type constructed joint shall be used without prior approval of

the ENGINEER.

b.	Separate 'sleeve�type' coupling gasketed joint shall be furnished by the pipe

manufacturer and shall accommodate the pipe for which they are to be

used. They shall have a minimum pressure rating of 200 psi. Insertion

depth of the pipe in the coupling shall be controlled to allow for thermal

expansion and contraction. Gaskets shall conform to ASTM F�477

requirements for elastometric seals for use with high pressure plastic pipe

and shall, unless specifically approved otherwise by ENGINEER, be factory

installed during extruding process.



D.	MAXIMUM LAYING LENGTHS

1)	AWWA C900 Standard � 20 ft.

2)	Pressure Pipe (ASTM D 2241/ASTM D 1785) � 40 ft.



E.	LUBRICANTS

1) 	Shall be products of pipe manufacturer or approved for use by pipe manufacturer

in writing.

2)	Shall be non�toxic and will not support growth of bacteria.

3)	Shall not contribute taste or odor to water.



7. PVC FITTINGS (BENDS, TEES, REDUCERS. UNIONS, CAPS, PLUGS, ETC.)



A.	Fittings for pipe furnished in sizes smaller than four (4) inches in diameter may be

manufactured from the same compound as the pipe specified for use:

1)	Designed for minimum internal pressure rating of 200 psi.

2)	Molded, except that inline fittings, bushings, couplings, unions, and caps may be

machined from extruded stock.

3)	Fittings fabricated by welding will not be accepted.

4)	Specifically designed to accommodate pipe for which they are to be used.

5)	When gasketed type fittings are used:

a.	Insertion depth of pipe shall be controlled to allow for expansion and

	contraction.

b. 	Gasket joints shall meet the requirements specified for the pipe.



B.	Fittings for pipe furnished in sizes four (4) inches or larger diameter shall be in gray iron

or ductile iron and shall be manufactured in accordance with ANSI A 21 .10 or AWWA C1 10.

1 )	12 inch and smaller fittings shall have a 250 psi pressure rating.

2) 	14 inch and larger fittings shall have a 150 psi pressure rating.



C.	Adaptors and gaskets for connecting PVC pipe to iron pipe and fittings and to MJ valves

shall meet requirements of pipe or valve manufacturers and shall be rated for same design

pressures as pipe.



INSTALLATION



A.	Installation of PVC pressure piping, six (6) inches nominal size and smaller shall be in accordance with ASTM D 2774 and as shown on the Drawings.
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B.	Installation for PVC pressure piping, larger than six (6) inches nominal size shall be in

accordance with the requirements of Section GM�04 and as shown on the Drawings.



C.	All pipe and related structures shall be constructed to line, grade, and position as shown

on the Drawings.



D.	JOINTING

1)	Assemble joint as recommended by pipe manufacturer. Do not drop line into trench.

2)	During adverse weather conditions raceway and gaskets must be kept dry. Gaskets

must be maintained at temperatures between 40OF�90OF during filed installation.

Where in ENGINEER's opinion gaskets have not been adequately protected or

maintained, all such gaskets shall be removed from site and replaced.

3)	Procedures for jointing by means of solvent cements shall be in accordance with

ASTM D 2855. Reference ASTM F 402 for recommended safe handling

requirements.



E.	CUTTING

1)	When necessary, pipe may be field cut to shorter than standard length.

a.	Cut square using saw cutter, hand saw or circular saw in accordance with

pipe manufacturer's requirements.

b.	Bevel all field cut ends uniformly 1/2 inch long to a 150 bevel.

C.	Place depth ring (insertion reference work) on all field cut pipe. Refer to

factory marks to locate.



F.	THRUST (REACTION) BLOCKING

1)	Thrust block shall be provided where indicated on Drawings. However, where no

specific requirements for blocking is shown on the Drawings, blocking shall also be

provided at all changes in direction and pipe size, deadends, valves and hydrants.

2)	Blocking shall conform to details shown on Drawings and it shall bear no

undisturbed soil.



G.	Where pipelines are required to be encased by concrete, the encasement shall be

comprised of 2500 psi concrete.



H.	All PVC pressure piping shall have locator wire installed in the trench, 18�inches directly

above the top of pipe. Locator wire shall be 10 gage bare solid copper wire unless

otherwise so noted on the Drawings.



9. EMBEDMENT MATERIALS AND CONSTRUCTION



A.	Class C2 embedment materials and construction methods as specified herein are required

for all pipe larger than six (6) inch nominal size, unless otherwise approved by the

ENGINEER.



B.	CLASS C2 EMBEDMENT

1)	BEDDING: Not required.

2)	INITIAL BACKFILL

a.	Materials shall be coarse sands and gravels including small percentage of fines, generally granular and non�cohesive, either wet or dry.

b.	They shall conform to the requirements of ASTM D 2321, Class 11 materials, except aggregate shall be of maximum particle size of 1/2 inch.



C.	CLASS C2 EMBEDMENT CONSTRUCTION

1)	Initial backfill shall be placed in twelve (12) inch layers (before compaction) to a

height of no less than twelve (12) inches over the top of the pipe.
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2)	FINAL BACKFILL

a.	Final backfill shall be in accordance with Section GM�04 and as shown on

the Drawings.

b.	Do not compact final backfill with a mechanical compactor (hydrohammer

or impactor type), unless minimum cover Is 30 inches above top of pipe and

pipe embedment has previously been compacted to a minimum of 85%

Standard Proctor Density per ASTM D 698 or AASHTO T 99.

C.	Flooding, jetting or puddling are acceptable methods for compacting.



10. TESTING



A.	After each pipeline section is installed, it shall be tested in accordance with requirements

of Section GM�10



B.	After water lines have passed test requirements, they shall be disinfected in accordance with

requirements of Section GM�10.









END OF SEC11ON � UC.01
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UC.02 � PVC SEWER PIPE AND FITTINGS



1. DESCRIPTION



A.	This section covers the requirements for fabricating, furnishing and installing Polyvinyl

Chloride (PVC) or thermoplastic pipe and fittings for sanitary sewers.



B.	Provide all materials for and properly install, adjust and test at the locations indicated all

(PVC) sewer pipe and fittings of the sizes and types indicated, all as required for the proper

completion of the Work as shown on the Drawings, specified herein, or required by the

ENGINEER.



C.	All pipe and related structures shall be constructed to line, grade, and position as shown

on the Drawings.



D.	Reference Section GM�04 for final trench backfill requirements.



2. QUALITY ASSURANCE



A.	Pipe manufacturer shall produce pipe of satisfactory quality and performance to meet the

requirement of these Specifications.



B.	SHOP TESTS

1)	Polyvinyl Chloride Pipe shall be tested in accordance with the applicable provisions

	of ASTM D 3034.



C.	Materials, fabricated parts, and pipe that are discovered to be defective or that do not

conform to the requirements of these Specifications will be subject to rejection at any time

prior to final acceptance of the pipe. Rejected material and pipe shall be promptly removed

from the site of the Work.



D.	No old pipe, fittings, or specials which have been previously used, no pipe, fittings, or

specials which have been rejected will be allowed in the Work, and they shall be removed

from the premises promptly and not again offered for inspection.



3. REFERENCED STANDARDS



A.	ASTM 1784: “Standards Specifications for Rigid Poly (Vinyl Chloride) and Chlorinated Ploy

(Vinyl Chloride) Compounds”



B.	ASTM D 3034: ”Type PSM Poly (Vinyl Chloride) PVC Sewer Pipe and Fitting”



C.	ASTM D 3212: “Standard Specifications. for Joints for Drain and Sewer Plastic Pipe Using

Flexible Elastomeric SeaJs”



D.	ASTM D 2321: “Standards Recommended Practice for Underground Installation of Flexible

Thermoplastic Sewer Pipe”



E.	ASTM F 477: “Standard Specifications for Elastomeric Seals (Gaskets) for Joining Plastic

Pipe”



F.	ASTM F 679: “Standard Specifications; for Poly (Vinyl Chloride) (PVC) Large Diameter Plastic Gravity Sewer Pipe and Fittings”
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4. SEWER ALIGNMENT



A.	Maximum permissible variation in sewer alignment and grade shown on the Drawings shall

be:

1)	Alignment		1 1/2' per 100 feet from the vertical plane.

2)	Grade	1/40 per 100 feet from the horizontal plane.



5. SUBMITTALS



A.	SUBMIT

1)	Full details of pipe, fittings, special joints, specials, adapters and assembly thereof,

including manufacturer's name.

2)	Joint materials and details.

3)	Catalogue cuts, dimensions and full details of all pipe or fittings.

4)	Deflection mandrel construction details.

5)	Certifications as specified herein.

6)	MAINTENANCE MANUALS: Furnish manuals covering maintenance requirements

of all materials furnished under this Section.



B.	CERTIFICATES

1) 	When specifically requested by the ENGINEER, two (2) copies of certified records

of tests of the pipe made by the manufacturer or a recognized testing laboratory.



6. PRODUCT DELIVERY, STORAGE AND HANDLING



A.	STORAGE AND HANDLING

1)	In general, PVC Pipe and fittings shall be handled and stored in accordance with

the requirements of the manufactured, and the standard recommended practice for

‘Underground Installation of Flexible Thermoplastic Pipe' ASTM D 2321 except as

modified hereafter.

a.	If stored outdoors, they shall be protected from direct exposure to sunlight

b.	Pipe shall be carefully transported, stored and handled to prevent damage

to the pipe or joints.

C.	Damaged pipe or joints shall be cause for rejection of the pipe or special.

d.	Pipe shall be stored in such manner as to keep the interior free of dirt and

other foreign matter.

2)	Pipe shall be stored so the barrel is evenly supported throughout its length.

a.	Pipe shall not be stacked in piles higher than four (4) feet

b.	Pipe bells shall be in alternate rows so that they are not supporting the direct load.

3)	Straps around pallets of pipe shall not be broken until the pipe stored therein is

ready to be placed in the excavated trench.

4)	Pipe or fittings shall not be strung out more than one�half day in advance of

installation, and shall be protected from direct exposure to sunlight.

a.	Pipe shall not be used unless it can be shown that the sections of pipe have not taken on any set causing deflection of same.



7. JOB CONDITIONS



A.	No pipe shall be laid upon a foundation in which frost exists, nor where the ENGINEER

deems that there is a danger of the formation of ice, or the penetration of frost at the

bottom of the excavation.



8. PIPE AND FITTINGS



A.	All PVC pipe and fittings shall meet, as applicable, the requirements of ASTM D 3034 or

ASTM F 679 for PVC large diameter plastic gravity sewer pipe and fittings.
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B.	All pipe and fittings shall have a Standard Dimension Ratio (SDR) of not more than thirty

five (35).



C.	Pipe shall be of PVC plastic, having a cell classification for pipe of 12454�B, 13364�B (with

a minimum tensile modulus of 500,000 psi) and for fittings of 12454�B, 12454�C, or 13343�

C; as defined in ASTM D 1784. Clean rework material generated from the manufacturer's

pipe or fitting production may be used, provided that the pipe and fittings produced meet

the requirements of these Specifications.



D.	Laying lengths for pipe eight (8) inches in diameter and greater shall be 12 feet or 12�5 feet.

Laying lengths for pipe less than eight (8) inches in diameter shall be 10 feet or 20 feeL



9. JOINTS



A.	Elastomeric joints shall be used throughout the Work.



B.	Pipe and fittings shall have bell and spigot type joints, wherein the bell is integral to the

pipe and provided with an elastomeric gasket.



C.	Pipe and fittings less than eight (8) inches in diameter may be joined with separate PVC

couplings; each coupling consisting of a body of extruded stock, internally machined, and

furnished with two (2) elastomeric gaskets.



D.	Spigot or plain ends of pipe and fittings shall have bevelled ends.



E.	JOINT DESIGN

1)	The joint design shall provide for the development by the gasket of an adequate

compressive force against the sealing surfaces of the sections being joined so as

to effect a positive seal.

2)	The gasket shall be the only element depended upon to make the joint flexible and

watertight.

3)	All surfaces of the joint upon or against which the gasket may bear shall be smooth

and free of cracks or fractures and imperfections that could adversely affect the

performance of the joint.



F.	Gaskets shall be molded from a high grade, property vulcanized, elastomeric compound

consisting of either a basic natural or synthetic rubber. The gasket shall be a continuous

elastomeric ring.



G.	The compound for #* elastomeric gasket shall comply with the requirements of ASTM D

3212.



H.	Lubricants for the assembly of the elastomeric gasket joint shall not have any deteriorating

effect on the pipe, fitting or gasket materials.



10. EMBEDMENT MATERIALS



A.	CLASS B EMBEDMENT

1)	Bedding shall be classified as gravel material.

a.	Materials used for graved bedding shall consist of angular, graded stone,

or crushed rock with little or no fines.

b.	When tested in accordance with ASTIVI D422 it shall conform with the

following:

(1)	Maximum size not to exceed three inches.

(2)	More than 50% of the course fraction larger than the No. 4 sieve.

(3) 	No more than 10% shall pass the No. 200 sieve.
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C.	When classified in accordance with ASTMI D2487 it shall be clean gravel and sands of the GW, GP, SW, SP combinations meeting the above criteria.

2)	INITIAL BACKFILL

a.	Acceptable material shall generally be a natural or artificial mixture of soil

types normally found in natural deposits in the project vicinity or material

obtained from the CONTRACTOR's excavation.

b.	All material shall be suitable and free from roots, wood scape material, and

other vegetable matter and refuse.

C.	All material shall be sufficiently dry for compaction and shall not contain

excessive amounts of soft or highly plastic clays.

d.	Maximum size of stone shall not exceed three inches.



B.	CLASS C2 EMBEDMENT

1)	BEDDING: Not Required.

2)	INITIAL BACKFILL

a.	Acceptable material shall generally be a natural or artificial mixture of soil

types normally found in natural deposits in the project vicinity or material

obtained from the CONTRACTOR's excavation.

b.	All material shall be suitable and free from roots, wood scape material, and

other vegetable matter and refuse.

C.	All material shall be sufficiently dry for compaction and shall not contain

excessive amount of soft or highly plastic clays.

d.	Maximum size of stone shall not exceed three inches.



11. TRENCH CONSTRUCT10N



A.	Trench construction shall be performed in accordance with the requirements of Section

GM�04 and as shown on the Drawings.



B.	The bottom of the trench shall be over�excavated when embedment Class B is required and

brought to grade with bedding materials.



C.	The bottom of the trench shall be shaped when embedment Class C2 is required to receive

the barrel and bell of the pipe.



12� EMBEDMENT CONSTRUCTION



A.	MINIMUM EMBEDMENT REQUIREMENT:

1)	Except where specifically required or approved by the ENGINEER or otherwise

shown on the Drawings, Class C2 shall be provided for all piping.



B.	CLASS C2 EMBEDMENT

1)	The pipe shall be bedded with “ordinary” care in an earth foundation formed in the

trench bottom by a shaped excavation which will fit the pipe barrel with reasonable

closeness for a width of at least 50 percent of the outside pipe diameter.

2)	Initial backfill material, which is from the bedding to one (1) foot above the pipe.

a.	Shall be carefully deposited in successive horizontal layers of not more than

twelve (12) inches in loose depth on each side of the pipe.

b.	Shall be thoroughly and carefully tamped or rammed around the pipe with

approved tools until reaching a cover of not less than one (1) foot over the

top of the pipe.



C.	CLASS B EMBEDMENT

1) 	Class B embedment shall be used where an unstable trench bottom condition is

encountered or where established by the ENGINEER or where shown on the

Drawings.
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a.	The pipe shall be laid on gravel or crushed stone bedding placed on a flat

trench bottom.

b.	The bedding shall have a minimum thickness of one�fourth (1/4) the outside

pipe diameter.

C.	The bedding shall extend to the springline of the pipe barrel, or one�half

(1/2) the outside diameter of the pipe.

2)	Initial backfill material, which is from the bedding to one (1) foot above the pipe:

a.	Shall be carefully deposited in successive horizontal layers of not more than

twelve (12) inches in loose depth on each side of the pipe.

b.	Shall be thoroughly and carefully tamped or rammed around the pipe with

approved tools until reaching a cover of not less than one (1) foot over the

top of the pipe.



13. PIPE ENCASEMENT



A.	Where pipelines are required to be encased by concrete, the encasement shall be

comprised of 2500 psi concrete.



14. PIPE LAYING



A�	Prior to lowering pipe and specials into the trench, a field inspection may be made by the

ENGINEER. Such inspection will not relieve the CONTRACTOR of full responsibility for

materials installed.



B.	Pipe shall be thoroughly cleaned before being laid, and shall be kept clean until acceptance

of the completed work. Proper and suitable tools and appliances for the safe and

convenient handling and laying of pipes shall be used.



C.	Pipe and fittings shall be laid accurately to required lines and grades.

1)	Bottoms of excavations shall be property trimmed and bell holes dug for joints.

2)	Size of bell holes shall be kept to a minimum, but shall be large enough to permit

the proper making of joints.

3)	When the joint is completed, the bell hole shall be carefully filled with embedment

materials.

4)	In laying pipe, special care shall be taken to ensure that each length abuts against

the next in such manner that there shall be no shoulder or unevenness along the

inside bottom half of the pipeline.



D.	The open end of uncompleted pipelines shall be provided with a temporary stopper carefully

fitted so as to keep�dirt and other substances from entering. This stopper shall be

maintained in position at all times when laying is not actually in progress.



E.	No pipe shall be brought into position until the preceding length has been thoroughly

embedded and secured in place. The supporting of pipe on wood blocks, loose brick, etc.,

will not be permitted. Defects due to settlement shall be made good by the CONTRACTOR

at his own expense.



F.	Particular care shall be taken that pipes are not permitted to rest upon or against solid or

projecting portions of rock.



G.	CUTTING

1)	Whenever a pipe requires cutting to fit the line or bring it to the required location, the work shall be done in a satisfactory manner so as to leave a smooth end at right angles to the axis of the pipe.



H.	A bevelled joint shall be provided by means of a file or manual bevel tool to provide a bevel

of 15 degrees to the axis of the pipe.
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1. 	All field joints shall be deburred by using a file to clean the ends of the joints.



15. JOINTING



A�	When pipes are ready for jointing, surfaces of bell and spigot, and gasket shall be

scrupulously cleaned of all dirt and foreign matter, and coated with manufacturer's approved

lubricant.

1)	The gasket shall be set into place, the spigot inserted into the bell, and the pipes

shoved home.

2)	Care shall be exercised after laying to prevent deflection or separation of the joint

just made.

3)	All joints shall be made in the trench, and only one (1) joint shall be made at a time.



B.	Great care shall be used to secure watertightness and to prevent damage to or disturbing

of joints during backfilling, or at any other time after the pipes have been laid and the�joints

have been made. ,

1)	There shall be no waling on or working over the pipe until there is a minimum of one (1) foot of compacted cover over the top of the pipe.



C.	All joints showing leakage shall be uncovered and the joints remade at the CONTRACTOR's

expense.



16. FINAL BACKFILL



A.	All final backfill for trenches shall be in accordance with Section GM�04 of these

Specifications unless otherwise specified under this Section.



17. CONNECTIONS



A�	Lateral stub connections shall be placed as indicated on the Drawings or as directed by

the ENGINEER.



B.	All stubs shall be property stoppered and braced to prevent leakage.

C.	The CONTRACTOR shall remove all bulkheads which have been left in place in existing

sewers or structures, and shall make proper connections to these sewers and structures

in the manner and at the locations indicated. He shall also make the necessary conduit,

pipeline, and sewer connections where required.



18. DEFLECTION TESTS 	



A.	After all pipe is laid and backfill placed and when approved by ENGINEER, the

CONTRACTOR shall, in the present of the ENGINEER, test the pipe for deflation. The

sequence of such testing shall follow the sequence of pipe laying operations. All sections

of the pipe placed shall be so tested from manhole to manhole. Mandrel construction and

dimensions shall be in accordance with approved Shop Drawings.



B.	In preparation of this test, the CONTRACTOR shall:

1)	Completely flush the line making sure the pipe is clean of any foreign materials

which may hinder the passage of the mandrel.

2)	During the final flushing, float the mandrel pull rope through the line.

3)	Place the mandrel in the entrance of the pipe.

4)	Connect a second rope to the back of the mandrel to retrieve the mandrel if

necessary.

5)	Draw the mandrel through the sewer to the next manhole.

6)	Provide means of locating the mandrel within a pipe section should it encounter

blockage or deflection.





UC� 11





C.	Maximum acceptable deflection shall not exceed five (5) percent of the internal diameter of

the pipe. Should the result of any test fail to meet the criteria established in this

Specification, the CONTRACTOR shall locate the rejected section; dig down and uncover

the pipe; inspect the pipe � N the pipe is found damaged, replace it; if the pipe is not

damaged, replace and thoroughly tamp the hunching and initial backfill; and replace the

remainder of the backfill. Then retest that section of backfill from manhole to manhole until

it is within specified allowance.



19. INSPECTION AND TESTING



A.	Immediately following the pipe cleaning, and deflection testing, the pipe shall be lamped and

show a straight and uniform grade between the manholes, except where pipe bends are

utilized. All service laterals shall be connected before testing.



B.	Immediately following visual inspection, each section of pipe shall be tested in accordance

with the requirements of Section GM�10.



20. SERVICE LATERALS

A.	A complete service connection shall consist of all fittings, service pipe, pipe adapters, plugs,

concrete and appurtenances between and including connection to the sanitary sewer line

or manhole and the nearest property line of the structure to be served or existing service

line.



B.	Connections of new service lines to sanitary sewer lines, manholes, or to existing service

lines shall be made as depicted on the Drawings or as directed by the ENGINEER.

However, it is the intent of these specifications that the CONTRACTOR locate service laterals

during construction.



C.	Where service lines are connected to sanitary sewer lines wyes, at points designated by

the ENGINEER shall be laid with the branch tilted up at an angle of about 45 degrees.

Wyes shall be of the size and material as shown on the Drawings.

1)	Where required, ENGINEER shall direct CONTRACTOR to construct cleanouts in

	laterals.

2)	These cleanouts will generally be required where the length of service exceeds thirty feet or at changes in direction.



D.	Service lines shall be run in the location shown on the Drawings or as directed by the

ENGINEER. All service lines shall be installed in accordance with the Typical Details shown

in the Drawings and shall be of the same material or a compatible material as that used

in the construction of the sewer line.

1)	Where service piping is of a different material than sewer line, adapters or transition

	pieces shall be provided.

2)	Size of service line piping shall be as shown on the Drawings.



E.	Slope of service lateral from specified plug or connection to the main sewer (wye branch

for deep services) shall not be less than 1/40 per foot (2 percent).



F.	Services shall, at the property line or right�of�way, have a minimum 36 inch cover for future

connections or be of sufficient depth to serve existing connections.



G.	STANDARD SERVICE LATERALS

1)	Where the main sewer invert is less than ten (110) feet deep, provide a tilted up wye

branch and 450 bend for each service in accordance with the details shown on the

Drawings, as directed or required.

2)	Service laterals shall be properly connected to existing services utilizing adapters,

increasers or special fittings as required.

3)	For new services provide a plug and mark the end of the service as directed.
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H.	RISER SECTION FOR DEEP SERVICE LATERALS

1)	Where the main sewer invert is ten (10) feet or greater in depth, provide a concrete

foundation, main wye branch, bends, riser sections, and top wye branch fitting to

such elevations as to properly receive the service lateral with full regard to elevation

and slope of service lateral.

2)	Connection from the top wye branch of the riser section to existing service or to

limits as required for a new service shall be in accordance with the details shown

on the Drawings and as specified herein for standard service lateral.

3)	Provide a plug for future connections and mark the end of the service as directed.



I.	The upstream end of all service connections installed shall be closed by means of covers

or plugs as recommended by the pipe manufacturer. After the cover is in place in any

service connection, it shalI be sufficiently secured to prevent leakage or movement during

subsequent backfill or testing operations.



J.	Prepare and submit record drawing sheets showing all service connections. These drawings

shall show:

1)	Invert elevations of the end of the installed service line.

2)	Elevation of the natural ground at the end of the service line.

3)	The station number of the service line at the sewer line or manhole connection.

4)	The station number at 900 with the end of the service line.

5)	The distance from the centerline of the sewer line or manhole connection to the end

of the service line.





END OF SECTION � UC.02
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UC.03 � DUCTILE IRON PIPE AND FITTINGS



1. DESCRIPTION



A.	This Section covers the requirements for providing ductile iron pipe and cast iron fittings,

and castings.



B.	Include ductile iron pipe, cast iron fittings, interior coatings, pipe exterior encasement, and

miscellaneous accessories required for a complete installation as shown on the Drawings

and specified herein.



C.	All ductile iron pipe and fittings shall be furnished with coatings as specified in Article 7.



2. QUALITY ASSURANCE



A.	Pipe manufacturer shall produce pipe of satisfactory quality and performance to meet the

Specifications herein.



B.	SHOP TESTS

1)	Pipe shall be tested in accordance to ANSI 21.51 or AWWA C151.

2)	POLYETHYLENE INTERIOR LINING

a.	Each pipe is to be checked at the point of manufacture to assure bond of the lining to the pipe.

b.	Any indication of separation of lining from pipe is cause for rejection.

C.	The method of testing shall meet prior approval by the ENGINEER.



C.	Any sizeable protrusion in the interior lining obviously caused by lining over foreign material

shall be cause for rejection.



D.	Interior linings which have separations caused by hot slips produced during the lining

operation shall be rejected. A “hot slip” defect would appear as a double flow or fold in the

lining with evidence of separation.



E.	The size of individual discontinuities shall not exceed 0.1 square inch at the lining surface.

At least 99% of the total metal surface shall be covered with polyethylene.



F.	Materials, fabricated parts, and pipe that are discovered to be defective or that do not

conform to the requirements of these specifications will be subject to rejection at any time

prior to final acceptance of the pipe. Rejected material and pipe shall promptly be removed

from the site of the work.



G.	REFERENCED STANDARDS

1)	ANSI 21.51 (AWWA C 151)	Ductile�iron pipe, centrifugally cast in metal molds or

		sand lined molds, for water or other liquids.

2)	ANSI 21.50 (AWWA C 150)	Thickness design of ductile�iron pipe.

3)	ANSI 21.10 (AWWA C 110)	Gray�iron and ductile�iron fittings, 38 through 4W, for

		water and other liquids.

4)	ANSI 21.11 (AWWA C 111)	Rubber�gasket joints for cast�iron and ductile�iron

		pressure pipe and fittings.

5)	ANSI 21.15 (AWWA C 115)	Flanged cast�iron and ductile�iron pipe with threaded

		flanges.

6)	ASTM A 307	Carbon steel externally threaded standard fasteners.

7)	ANSI/AWWA C 105	Polyethylene encasement for gray and ductile cast4ron

		piping for water and other liquids.
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8)	ASTM D 1248	Polyethylene plastics molding and extrusion material&

9)	ANSI/AWWA C 606�81	Grooved and Shouldered Type Joints.



3. SUBMITTALS



A	SUBMIT

1)	Full details of pipe, fittings, special joints, specials, and assembly thereof, including manufacturer's name.

2)	Joint materials and details.

3)	Catalogue cuts, dimensions and full details of all castings.

4)	Certifications as specified herein.

5)	MAINTENANCE MANUALS: Furnish manuals covering maintenance requirements of interior linings, exterior encasement material and all other materials furnished under d�ds Section.



B.	CERTIFICATES: “AS- REQUESTED”

1)	Submit two copies of certified records of tests of the pipe made by the manufacturer or a recognized testing laboratory with each pipe shipment.

2)	Submit two copies of certified records of tests of joints.

3)	All methods of testing, basis for rejection, and provisions for retests shall be in accordance with applicable specifications as staled herein.

4)	At least two representative specimens of the pipe and the joints from each carload or partial carload delivered shall be tested.

5)	Submit notarized certificates of compliance stating that the polyethylene lining conforms to all requirements of these specifications.



4. PRODUCT DELIVERY, STORAGE AND HANDLING



A	Exercise care in transporting and handling to avoid damage to pipe and fittings.



B.	Unload pipe, fittings and accessories from cars or trucks with hoists or by controlled skidding.

Do not drop pipe.



C.	Take care to prevent the pipe coatings from being damaged, particularly on the interior

sections.



D.	Store materials on the site so as to prevent damage.



E.	Rubber gaskets shall be stored in a cool, dark location to avoid deterioration.



5. PIPE



A.	GENERAL�

1)	Grade 60�42�10.

2)	Designed in accordance to ANSI 21.50 or AWWA C150.

3)	Manufactured to conform to ANSI A 21.51 or AWWA C151.

4)	Pipe furnished in 18 or 20 foot lengths.

5)	The class of pipe shall be a minimum for Class 50 unless otherwise shown on the Drawings.

6)	All pipe furnished for use shall bear the name of the manufacturer, trade name and CLEM&



6. FITTINGS



A.	Mechanical and push�on type joints shall be manufactured in accordance to ANSI A 21.11 or

AWWA C111. Gaskets shall conform to ANSI C 21.11.







UC� 15



B.	Flanged joints shall be manufactured to conform to ANSI 21.15 or AWWA C115.

1)	Gaskets used with flanged joints shall be full face 1/80 thick rubber gaskets.

2)	Bolts and nuts in flanged joints shall be of low�carton steel conforming to the chemical

and mechanical requirements of ASTM A 307, Grade B with heavy hex heads.



C.	Joints shall be push�on joints for below ground sanitary sewers, unless otherwise indicated

on the Drawings.



D.	GROOVED JOINTS: At CONTRACTOR's option, Class 53 Grooved Joints may be substituted

for Class 53 Flanged Joints.

1)	Grooved Joints shall be radius cut grooved, conforming to ANSI/AWWA C 606.

2)	Fittings and couplings shall be rigid type, as manufactured by the Victaulic Company.

3)	Gaskets shall be Flush�Seal type, specifically designed for cast surfaces. Properties shall

be as designated in ASTM D 2000.



E.	Pipe for installation on piers or on hangers or other supports and all above�ground piping shall

have standard mechanical or flanged joints as indicated on the Drawings.



7. COATINGS



A.	Exterior of the pipe and fittings shall be furnished with the standard asphaltic coating in

accordance with ANSI A21.51 unless otherwise noted.



B.	Polyethylene encasement in accordance with ANSI�AWWA C1 05 shall be required around the

exterior of the pipe where specifically noted on Drawings.



C.	Interiors of all pipes and fittings shall be coated with cement�mortar linings in accordance with

ANSI A21.4 or AWWA C104, unless otherwise specified.



8. EMBEDMENT MATERIALS



A.	CLASS B EMBEDMENT

1)	BEDDING MATERIALS

a.	Class I materials shall be angular, graded stone, including a number of fill materials such as slag, crushed stone, or cinders conforming to the requirements of ASTM D 2321. Aggregate shall be 1/4 inch to 1�1/2 inch in size.

b.	Class 11 materials shall be coarse sands and gravel including small percentages of fines, generally granular and non�cohesive, either wet or dry, conforming to the requirements of ASTM D 2321. Aggregate shall be of maximum particle size of 1 inch.

C.	Class III materials as defined in ASTM D 2321 shall not be used as embedment material.

2)	INITIAL BACKFILL

a.	Acceptable material shall generally be a natural or artificial mixture of soil types normally found in natural deposits in the project vicinity or material obtained from the CONTRACTOR's excavation.

b.	All material shall be suitable and free from roots, wood scape material, and other vegetable matter and refuse.

C.	All material shall be sufficiently dry for compaction and shall not contain excessive amounts of soft or highly plastic clays.

d.	Maximum size of stone shall not exceed three inches.



B.	CLASS C2 EMBEDMENT

1)	BEDDING MATERIALS: Not Required









UC� 16



2)	INMAL BACKFILL

a.	Acceptable material shall generally be a natural or artificial mixture of soil types normally found in natural deposits in the project vicinity or material obtained from the CONTRACTOR's excavation.

b.	All material shall be suitable and free from roots, wood scape material, and other vegetable matter and refuse.

C.	All material shall be sufficiently dry for compaction and shall not contain excessive amounts of soft or highly plastic clays.

d.	Maximum size of stone shall not exceed three inches.



9. TRENCH CONSTRUCTION



A.	Trench construction shall be performed in accordance with the requirements of Section GM�

04 and as shown on the Drawings.



B.	This Section covers the requirements for Embedment Construction only. Reference Section

GM�04 for final backfill requirements.



C.	The bottom of the trench shall be over�excavated when embedment Class B is required and

brought to grade with embedment materials.



10. EMBEDMENT CONSTRUCTION



A.	MINIMUM EMBEDMENT REQUIREMENTS:

1)	Except where specifically required or approved by the ENGINEER or otherwise shown

on the Drawings; Class C2 shall be provided for ductile iron piping.



B.	CLASS C2 EMBEDMENT: (Normally Required)

1)	The pipe shall be bedded with mordinary4 care in an earth foundation formed in the trench

bottom by a shaped excavation which will fit the pipe barrel with reasonable closeness for a width of at least 50 percent of the outside pipe diameter.

2)	Initial backfill material, which is from the bedding to one (1) foot above the pipe.

a.	Shall be carefully deposited in successive horizontal layers of not more than twelve (12) inches in compacted depth on each side of the pipe.

b.	Shall thoroughly and carefully tamped or rammed around the pipe with approved tools until reaching a cover of not less than one (1) foot over the top of the pipe.



C.	CLASS B EMBEDMENT

1)	Class B embedment shall be used where an unstable trench bottom condition is

encountered or Where established by the ENGINEER or where shown on the Drawings. 2) The bottom of the trench shall be over�excavated and brought to grade with a layer of

bedding materials. The undercut shall be six (6) inches below the pipe bottom, unless otherwise specified. When the undercut exceeds a depth of six (6) inches, the bedding shall be placed in equal lifts not exceeding six (6) inches.

3)	Class I bedding materials shall be utilized for B Embedments as the minimum bedding

requirement Class 11 bedding materials may be used only as specifically denoted on the Drawings or directed by the ENGINEER for use in certain areas.

4)	Where Class I material is used for bedding, it must also be utilized for hunching at least

up to the springline of the pipe. Class I bedding shall be provided to a depth required

to produce

a firm foundation or as directed by the ENGINEER, but in no case shall the depth of Class I bedding be less than six (6) inches below the pipe line.

5)	If Class 11 material is approved for bedding, it must also be utilized for hunching at least

up to the springline of the pipe. Class 11 material shall be compacted to a minimum of 85% Standard Proctor. Class 11 bedding shall be at least six (6) inches in depth after compaction.
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D.	INITIAL BACKFILL

1)	Shall be carefully deposited in successive horizontal layers of not more than twelve (12) inches in loose depth on each side of the pipe.

2)	Shall be thoroughly and carefully tamped or rammed around the pipe with approved tools until reaching a cover of not less than one (1) foot over the top of the pipe.



11. PIPE ENCASEMENT



A�	Where pipelines are required to be encased by concrete, the encasement shall be comprised of 2500 psi concrete.



12. ALTERNATE FOUNDATIONS



A.	Where the bottom of the trench is found to consist of material which is unstable to such a degree that, in the opinion of the ENGINEER, it cannot be removed and replaced �with an adequate bedding material, alternative foundations methods may be required.



B.	The ENGINEER may require, depending upon the severity of the unstable soil, to provide special foundations such as piling concrete mats (or a combination thereof), sheeting with keyed�in plank foundation, or other means of stabilization.



C.	The type of alternative foundation methods shall be constructed in accordance with the Drawings or as approved by the ENGINEER.



D.	Should additional instructions or Detail Drawings be required, they shall be furnished.



13. PIPE INSTALLATION



A.	Ductile iron pipe shall be installed to conform to the general requirements of this specifications and in accordance with the manufacturer's recommendations.



B.	All piping and related structures shall be constructed to line, grade and position as shown on the Drawings.



C.	All sewer pipe shall be laid up grade with the spigots pointing down grade.



D.	The pipe shall be so laid in the trench such that the interior surfaces conform to the grade and alignment as shown on the Drawings.



E.	Gravity piping shall be on straight alignment, and constant grade between structures, unless otherwise shown on the Drawings.



F.	Whenever water is present or work is completed for the day or any extended interval of time, block or plug all ends of pipe by the use of approved pipe plugs to prevent the entrance of water, sand, mud or other debris.



G.	All pipe and fittings shall be thoroughly cleaned before they are laid and shall be kept clean until they are used on the completed work.

1)	Open ends of pipe shall be kept plugged with a bulkhead during construction. Pipe laid in trench shall be laid to a firm and even beating for its full length.

2)	Precautions shall be taken against floating.

3)	Where bends occur in buried pressure lines, the pipe shall be restrained against movement.

a.	The CONTRACTOR shall pour a block of concrete at the bend and/or provide

	retainer glands to prevent movement of the pipe.

b.	The block shall be of size and shape as indicated on the Drawings, or directed.
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4)	Where bends occur in pressure pipe lines not buried, proper bracing or tapping with a

socket clamp shall be provided, all as indicated on the Drawings or directed.



H.	Care shall be taken to prevent injury to the polyethylene encasement when installing, placing in the trench, or backfilling. Repair any rips, punctures, or other damage to the encasement in accordance with ANSI/AWWA C105, Section 5�4.2.1.



I.	Injurious mechanical damage to the interior lining such as chuck marks and gouges extending

to bare metal are not acceptable. At the discretion of the ENGINEER, the pipe having such

a defect shall either be rejected or shall be field repaired.



J.	All pipe in buildings shall be properly supported by cast iron, malleable iron, wrought iron, or steel brackets, or hangers, or by concrete piers as indicated on the Drawings, specified, or directed. Connecting flanges shall be in proper position and alignment and no external force shall be used to bring them property together.



14. JOINTING



A.	All surfaces of the factory�made jointing material shall be clean and dry.



B.	Lubricants, primers, adhesives, etc., shall be used as recommended by the pipe or joint manufacturer's specification.



C.	The jointing material or factory fabricated joints shall then be placed, fitted, joined, and adjusted in such a workmanlike manner as to obtain the degree of water�tightness required.



D.	When a pipe requires cutting to fit the line or bring it to the required location, the field cut pipe lengths shall be filed, beveled, or ground to resemble the spigot end of such pipe as manufactured.



E.	Jointing of mechanical joint pipe and fittings shall be done in accordance with the requirements of AWWA C600, and “Notes on Method of Installation” included at the end of ANSI A21.11. In joining push�on iron pipe and fittings, the spigot of each pipe shall be property seated in the bell of the next adjacent piece and adjusted to give uniform space.

1)	BUILT�IN PIPE AND FITTINGS: Where indicated on the Drawings or directed, pipe and fittings shall be carefully built into, connected to, or supported on concrete or brick masonry. Built�in pipe shall be in place and so supported by forms that walls, floors, and ceiling slabs can be monolithically cast. Flanged wall castings shall be accurately installed with flange faces plumb and truly located in accordance with the Drawings and with bolt holes accurately straddling the horizontal and vertical centerlines.

a.	DRAIN TAPPINGS: Where called for on the Drawings, or required, iron pipe and fittings shall be drilled and tapped to provide for drainage plugs and other pipes.

b.	All holes shall be drilled accurately aft right angles to the axis of the pipe or fittings. Where iron pipe plugs are drilled, holes shall be at right angles to the face of the plug. Wherever the wall thickness of the pipe or fitting to be tapped is such that it will not permit enough thread equal to, or greater than the normal engagement in accordance with the requirements of ANSI B2.1, the CONTRACTOR shall furnish such iron pipe or fittings with cast�on bosses suitable for fittings. Where necessary, a piece of iron pipe not over 12 inches long shall be installed in the line for this purpose.

C.	All drilling and tapping shall be done by skilled workmen using suitable tools.

d.	CUTTING PIPE: Whenever pipes require cutting to fit into the lines, the ends shall be left smooth and at right angles to the axis of the pipe.
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15. FINAL BACKFILL



A.	All final backfill for trenches shall be in accordance with Section GM�04 of these Specifications unless otherwise specified under this Section.



16. CONNECTIONS



A.	Lateral stub connections shall be placed as indicated on the Drawings or as directed by the ENGINEER.



B.	All stubs shall be properly stoppered and braced to prevent leakage.



C.	The CONTRACTOR shall remove all bulkheads which have been left in place in existing sewers or structures, and shall make proper connections to these sewers and structures in the manner and at the locations indicated. He shall also make the necessary conduit, pipeline, and sewer connections where required.



17. SEWER ALIGNMENT



A.	Maximum permissible variation in sewer alignment and grade shown on the Drawings shall be: 1) Alignment + I �I 1Z per 100 feet from the vertical plane.

2)	Grade 	li4�� per 100 feet from the horizontal plane.



18. FIELD PAINTING



A.	Remove all debris, dirt, grease, mortar, and other foreign material by the use of soap and water or other solvent as may be required.



B.	After each joint has been made, and piping cleaned, the CONTRACTOR shall give all steel bolts and nuts a chemical wash of the phosphate type followed by one (1) coat of primer especially prepared for galvanized surfaces. After this pretreatment, all bolts and nuts shall be coated as follows:

1)	All bolts and nuts that will be exposed shall be given one (1) coat of primer. All bolts and nuts that will be underground shall be painted with two (2) heavy coats of Indurall Ruff Stuff, Tnemec 413 Tneme�Tar, or equal.



19. INSPECTION AND TESTING



A.	All pipe and fittings shall be subject to inspection and approved by the ENGINEER after delivery to the site. ~% broken, cracked, misshaped, imperfectly coated, unsatisfactory, or otherwise damaged pipe or fittings shall be used.



B.	Such inspection by the ENGINEER shall not relieve the CONTRACTOR of hill responsibility for the material installed.



C.	Before final acceptance of the piping system, the system shall be cleaned and flushed by means of rods and swabs or other instruments.



D.	All lines shall be tested in accordance with requirements of Section GM�10.



E.	After each section of potable water mains have passed all test requirements, disinfect in accordance with requirements of Section GM�10.





END OF SECTION � UC.03
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UC.04 SERVICE CONNECTION FOR WATER



1. DESCRIPTION



A.	This Section covers the requirements for new and replacement water service connections.



B.	Provide all materials for and property install, adjust, test and place in operation new service

connections or reconnections to the water main as necessary to complete the work as

shown on the Drawings, specified herein or as directed.



2. QUALITY ASSURANCE



A.	Products shall comply with applicable State Health Department requirements for products

for potable water use. Products shall be manufactured and tested in accordance with

applicable AWWA, ASTM, and NSF Standards as herein specified.



B.	MARKING

1)	Permanently indent mark all plastic pipe and tubing in accordance with requirements of applicable ASTM and AWWA Standards.

2)	All plastic pipe and tubing shall bear the National Sanitation Foundation logo NSF-pw certifying material is suitable for potable water application.



C.	WORKMANSHIP AND APPEARANCE

1)	Products shall be homogeneous throughout, uniform in color, opacity, density, and

other physical properties.

2)	Products shall be free of cracks, holes, blisters, voids, foreign inclusions or other

defects which will affect integrity.

3)	Inside and outside surfaces shall be free of excessive bloom, shall be semimatte

or glossy in appearance and free of chalking, sticky or tacky material.



3. GENERAL PROJECT REQUIREMENTS



A.	Service lines under all State roads shall be Type K copper tubing.



B.	All other services shall have a minimum of 250 psi pressure rating.



4. COPPER TUBING



A. Copper tubing shall conform to ASTM Specifications B88, Type K Fittings shall be of the e.

flared mechanical type.



5. PLASTIC PIPE AND TUBING



A.	POLYETHYLENE

1)	Pipe and tubing shall be extruded with ultra�high molecular weight Type 111, Grade

P34, Class C compounds with hydrostatic design stress of 1,250 psi (designated

as PE 3406 or PE 3408), which meets the requirements of ASTM D 1248.

2)	Pipe shall conform to requirements of ASTM D 2239 and AWWA C 901 Standards.

3)	Tubing shall conform to requirements of ASTM D 2737 and AWWA C 901 Standards.

4)	Pipe and tubing shall be rated for use in water at 23PC (73.4PF) at minimum internal

pressures as follows:

a.	Pipe	SDR 7.0 � 160 psi (pressure rating) and

		SDR 5.0 � 200 psi (pressure rating). ,

b.	Tubing	SDR 9 � 160 psi (pressure rating) and

		SDR 7.3 � 200 psi (pressure rating).
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5)	Acceptable manufacturers:

a.	Orangeburg Industries, Inc.

b.	Amoco Chemical Corporation



B.	POLYBUTYLENE

1)	Pipe and tubing shall be extruded with Type 11, Grade 1, Class B compounds with

hydrostatic design stress of 1,000 psi (designated as PB 2110), which meet the

requirements of ASTM D 2581.

2)	Pipe shall conform to requirements of ASTM D 2662 and AWWA C 902.

3)	Tubing shall conform to requirements of ASTM D 2666 and AWWA C 902�

4)	Pipe and tubing shall be rated for use in water at 23'C (73.4*F) at minimum internal

pressures as follows:

a. Pipe:	SDR 11�5 � 160 psi (pressure rating)

	SDR 9 � 200 psi (pressure rating)

	SDR 7 � 250 psi (pressure rating)

b. Tubing:	SDR 13�5 � 160 psi (pressure rating)

	SDR 11 � 200 psi (pressure rating)

	SDR 7 � 250 psi (pressure rating)

5)	Acceptable Manufacturers:

a.	Orangeburg Industries, Inc.

b.	Amoco Chemical Corporation

C.	Trojan Plastics, Inc.



6. APPURTENANCES



A.	Appurtenances such as corporation stops, curb stops, adapters for copper and plastic

service lines shall meet the requirements of ASTM Designation B�62 for bronze construction, and AWWA C�800 for threads. Provide padlock wings on all curb stops.



7. CORPORATION AND CURB STOPS (VALVES)



A.	CORPORATION STOPS

1)	For copper service tubing � Mueller H15000, Hayes 520OMP, or equal.

2)	For polyethylene service tubing � Mueller H�1 5008, Hayes 520ODF, McDonald 4701 � T, or equal.

3)	For polybutylene service tubing � Mueller H�1 5008, Hayes 5200 EF, McDonald 4701 � T, or equal.

4)	Stainless steel inserts for use with plastic tubing per manufacture's recommendation.

5)	Water way shall be no smaller than the nominal size of the valve.



B.	CURB STOPS

1)	For copper service tubing � Mueller H�15204, Hayes 4008, or equal.

2)	For polyethylene service tubing � Mueller H15209, Hayes 4008DF, McDonald 6100�

T, Ford B43�332, or equal.

3)	For polybutylene service tubing � Mueller H1 5209, Hayes 4008EF, McDonald 6100�

T, Ford B43�332, or equal.

4)	Stainless steel inserts for use with plastic tubing per manufacturer's recommendation.

5)	Valve port opening shall be no smaller than the nominal size valve.



8. SERVICE CLAMP



A.	Service clamps are not required when tapping iron or steel mains.

B.	Provide service clamps of cast bronze 86�5�5�5�5 body and strap construction. Bolts and

nuts to be silicon bronze grade ASTM B 98. Service clamp shall be Rockwell No. 381, Clow

F�6350, McDonald 3801, or equal. Use of double or single U�bolt strap clamps will not be

permitted.
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9. METER BOXES



A.	Water service meter boxes shall be rectangular in cross section, and shall measure not less

than 10�1/2 inches by 17�1/4 Inches inside the bottom: the depth shall not be less than

12 inches.

1)	The cover shall be removable and shall have a hinged case. iron reading lid

2)	Outside walls of the box shall be tapered from top to bottom and all comers shall

be rounded and edges beveled.

3)	Meter boxes may be precast concrete, cast iron or reinforced plastic. U plastic

boxes are furnished, covers shall be furnished with cast iron reading lid.



B.	Meters set in driveways, streets, or other areas where vehicles operate shall have a cast

iron traffic meter box and cover.



10. WATER METERS



A.	Water meters shall be of the displacement type meter, either the nutating�disc or oscillating�

piston, meeting the requirements of AWWA Standard C�700.



B.	Meters shall have the capacity to accurately measure from 1/4 G.P.M. to 20 G.P.M.

C.	Meter size shall be 5/80 x 3/4' unless otherwise noted on the Drawings with registers being

straight�reading, read in US gallons.



D.	The location of each meter shall be as directed by the ENGINEER; in general, meters shall

be located between the curb and sidewalk where walks are encountered or near the

property line.



11. TESTING AND DISINFECTION



A.	Test all service lines per requirements of Section GM�10.



B.	When lines pass specified test requirements, disinfect per requirements of Section GM�10.



12. CROSS CONNECTION CONTROL



A.	Approved cross connection control shall be provided on each service and flush valve

installation.



B.	All flush valves shall be provided with a backflow prevention device such as Watts No.7 Dual

Check Valve as mq99factured by Watts Regulator Company, Box 628, Lawrence, MA 01842

(612) 688�1811, or equal.



C.	All service connections shall be supplied with cross connection controls. Such control shall

be a Watts No. 7 Dual Check Valve as manufactured by Watts Regulator Co., or equal.







END OF SECTION � UC.04
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UC.05 � VALVES, HYDRANTS, AND ACCESSORIES



1. DESCRIPTION



A.	This Section covers the requirements for valves, tapping, sleeved, fire hydrants, and other

appurtenances for water and sewer systems.



B.	Provide all materials for and properly install, adjust, test, and place in operation the work

as shown on the Drawings specified herein as directed.



C.	Other sections of these Specifications may require specialized valves or have particular valve requirements indicated. The requirements of those sections shall take precedence over the general valve specification of this section should there be differences in the type and material of the valve specified for a particular service.



2. QUALITY ASSURANCE



A.	VALVES

1)	The CONTRACTOR shall furnish the manufacturers affidavit stating that all valves

and all materials used in valve construction conform to the applicable requirements

of the specifications and that all tests specified under AWWA C504 have been

performed and that all test requirements have been met

2)	All valves shall have markings cast on the bonnet or body of each valve and shall

show the manufacturer's name or mark, the year the valve casting was made, size

of the valve, and the designation of working pressure such as 8200W.2



B.	HYDRANTS

1)	The CONTRACTOR shall furnish the manufacturer's affidavit stating that the hydrants and all materials used in its construction conform to the applicable requirements of the specifications, and that all test specified under AWWA C502 have been performed and that all test requirements have been met.

2)	All hydrants shall be shop tested in accordance with requirements of AWWA

Standard C502.



3. SUBMITTALS



A.	SUBMIT

1)	DRAWINGS AND DATA: Complete working detail, dimension, assembly and

installation drawings, and catalog data indicating materials of construction and

installation complete in every detail. DO NOT COMMENCE FABRICATION OR

DELIVERY UNTIL ENGINEER'S APPROVAL HAS BEEN RECEIVED.

2)	OPERATION AND MAINTENANCE MANUALS: Furnish manuals covering operating

procedure, lubrication and maintenance requirements of all materials furnished under

this Section. Include drawings, cuts, parts lists and other necessary data. Number

or otherwise clearly identify all parts.



4. DELIVERY, STORAGE, AND HANDLING



A.	Materials shall be complete in all details when shipped. Valves and hydrants must be

drained and closed before shipment.



B.	All valves, hydrants, and accessories shall be loaded and unloaded by lifting with hoists or

skidding in order to avoid shock or damage. Under no circumstances shall such material

be dropped.
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1)	STORAGE: Materials, if stored, shall be kept safe from damage. The Interior shall

be kept free from din and foreign matter at all times.



C.	All hydrants shall have permanent markings identifying the manufacturer by name, initial%

Insignia, or abbreviations in common usage, and designating the size of the main valve opening and the year of manufacture. Markings shall be placed to be readily discernible and legible after hydrants have been installed.



5. GATE VALVES



A.	Gate Valves 2 inches in diameter and larger shall be iron�body, bronze mounted, inside�

screw, hand�operated of the double disc type with parallel seats, non�rising stems, and shall

have “O” ring seals at the top of the stems.

1)	Valves shall conform to AWWA Standard C500 except as may be modified herein.

2)	Gate Valves installed on underground pipelines shall have mechanical joints and

operation nut.

3)	Both ends of the valve shall have MJ ends conforming to AWWA C1 11.

4)	Gate Valves installed inside structures shall have flanged joints and an operating

hand wheel.

5)	Where extension valve stems are required, all necessary guides and support shall

be furnished and installed.

6)	Gate Valve stems shall be designed to turn counter�clockwise to open the valve and

shall have cast on the base an arrow indicating the direction of opening and the

word ROPENI in 1/2 inch or larger letters.



B.	Unless otherwise specified, all valves on watermains smaller than 1 0�inches inside diameter

shall be gate valves.



C.	Gate Valves shall be as manufactured by Mueller Company, A.P. Smith Valve and Hydrant

Division of U.S. Pipe and Foundry, or equal.



6. KNIFE GATE VALVES



A.	Knife gate valves shall be full bore (according to Schedule 40 pipes) directional, wafer type

drilled and tapped to ANSI 125 pound standard and rated for 150 psig working pressure

up to 10m and 75 psig 1Z and larger.



B.	The body, seat retainer and packing gland shall be cast iron. Knife (gate) shall be 316

stainless steel. Packing shall be asbestos free braided packing. The floating stem nut shall

be corrosion resistance low friction nickel�bronze. The resilient valve seat shall be EPDM.



'a

C.	The valve shall be of non�rising stem configuration hapdwheel operated with a stainless steel

stem fully supported at top and bottom. The bottom bushing shall be bronze and the top

shall have a greasable needle thrust bearing. The stem assembly shall be rigidly supported

by four steel support bars or other equally rigid support system.



D.	The gate shall have rounded edges and pointed bottom edge riding on and across the

replaceable resilient seat. The resilient seat shall be held in place with a cast iron ring

designed so that the valve can be easily repaired in the field.



E.	The seat shall be of formed EPDM. It should be of a wedge design so when held in place

with the retaining ring, it can not roll out. The 0�ring seat design is not acceptable.



F.	AlI knife gate valves shall be an SBU Type MV or equal.
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7. RUBBER SEATED BUTTERFLY VALVES FOR WWTP



A.	GENERAL� Butterfly valves shall have one piece ductile iron bodies and shall be flanged

or wafer design as specified on Drawings. Water type valves shall have notches on the

outside of the body to match standard 125 pound ANSI flange bolts, so valve cannot rotate

between flanges. Lugged body shall be Ductile Iron A385, so lugs will not shear on

installation (Cast Iron or Malleable Iron are not acceptable).



B.	VALVE BODIES: Valve bodies shall be constructed of ductile iron ASTM A395, Class B, and

be lugged body. Lug drilling shall be in accordance with ANSI B1 6.1 Standard for cast iron

flanges. Body thickness shall be in accordance with AWWA Standard C504, Class 150B.



C.	VALVE DISCS: Valve discs shall be 316SS. The disc shalI have a four sided broached hole

in the upper stem area to fit a four sided upper stem. The disc shall have a rounded

support hole on the lower side to act as a trunnion bearing. The stems shall be 416SS.

The upper stem journal shall contain two bronze bushings to support the stem. Disc shall

be designed for 150 psig operating pressure.



Each stem hole in the disc shall be surrounded by an annular raised land which presses into the seat flat at every angular position of the disc. The resilient seat shall press against the land to ensure zero leakage to the stem. Stems employing packing or O�ring seals will not be accepted.



D.	VALVE SHAFTS: Shafts of all valves shall be turned, ground and polished. Valve shafts

shall be constructed of 416SS. Shaft diameters must meet torsional requirements

established by AWWA Standard C504 for Class 150B.



E.	VALVE SEATS: Valve seats shall be a synthetic rubber compound. The seat shall be

constructed by bonding a resilient elastomer to a phenolic back�up ring. The seat shall be

slip�fitted into the valve body and shall be field replaceable without special tools. The seat

shall be Buna�N.



F.	OPERATORS � MANUAL: Valves are to be supplied with 10 position lever operators for 2m

through 66 and weather proof gear operators for 80 and up. Gear operators are to be

directly mounted to the valve neck.



G.	Valves shall be DEMCO Series N, American�Darling, or equal.



8. RUBBER SEATED BUTTERFLY VALVES FOR BURIED SERVICE



A.	GENERAL� Butterfly valves shall have one piece ductile iron bodies and shall be flanged

or wafer design as specified on the Drawings. Water type valves shall have notches on the

outside of the body to match standard 125 pound ANSI flange bolts, so valve cannot rotate

between flanges. Lugged body shall be Ductile Iron A385, so lugs will not shear on

installation (Cast Iron or Malleable Iron are not acceptable).



B.	VALVE BODIES AND FLANGES: Valve bodies shall be constructed of ductile iron ASTM

A395, Class B and shall have either integrally cast mechanical joint ends, or shall have two

mechanical jointed Kwik Flanges with bolts supplied with valve. Flange drilling shall be in

accordance with ANSI B16.1 Standard for cast iron flanges. Body thickness shall be in

accordance with AWWA Standard C504�74, Class 150B.



C.	VALVE DISCS: Valve discs shall be 316SS for 2m through 166 and Ductile Iron with 40 Mils

of PVF Coating for 18a and up. The disc shall have a four sided broached hole in the

upper stem area to fit a four sided upper stem. The disc shall have a rounded support hole
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on the lower side to act as a trunnion bearing. The stems shall be 416SS. The upper stem journal shall contain two bronze bushings to support the stem. Disc shall be designed for 150 psig operating pressure.



Each stem hole in the disc shall be surrounded by an annular raised land which presses into the seat flat at every angular position of the disc. The resilient seat shall press against the land to ensure zero leakage to the stem. Stems employing packing or O�ring seals will not be accepted.



D.	VALVE SHAFTS: Shafts of all valves shall be turned, ground and polished. Valve shafts

shall be constructed of 416SS. Shaft diameters must meet torsional requirements

established by AWWA Standard C504�74 for Class 150B.



E.	VALVE SEATS: Valve seats shall be a synthetic rubber compound. The seat shall be

constructed by bonding a resilient elastomer to a phenolic back�up ring. The seat shall be

slip�fitted into the valve body and shall be field replaceable without special tools. The seat

shall be Buna�N.



F.	VALVE STEM EXTENSION: All valves are to be mounted with the stem in the horizontal

position. Weatherproof gear operators are to be supplied on all buried valves. Gear

operators are to be directly mounted to valve neck. Valve boxes of 5�1/4' size are to be

supplied with cast iron top section and lid and plastic bottom section to contain the stem

extension from the gear operator to the position indicator at ground elevation (see sketch

on drawings of installation). The valve extension shaft will be cut in the field to the exact

length. The valve box should be field adjustable in length.



G.	VALVE POSITION INDICATOR: Position indicators are to be supplied in a water tight

enclosure. Indicators are to be turned with a 22 AWWA nut operator. Extensions for

indicators from gear boxes and protective housings are to be supplied with valves, as

specified above. Valve box extensions of 39 length are to be supplied with the indicators

so that the AWWA nut does not hit the lid. Position indicators are to be Dyna�Torque,

Model WPI�S or equal.



H.	Valves shall be DEMCO Series N or equal.



9. CHECK VALVES



A.	Check valves two and one�half (2�1/2) inches and smaller, except those in copper lines, shall

be brass or bronze body swing type, with regarding discs, and removable covers, and

suitable for operation in horizontal and vertical positions and for the service intended.



B.	Check valves, 3�inches and larger, for air lines and Water service shall be swing disc type

check valves with flangeless, wafer 3' through 128 and semi�lug 140 and up cast iron body,

with 304SS disc and extended shaft, 316SS arm, bronze shaft bushings, replaceable buna�

n seat molded to 316SS ring. Designed for 150 psig working pressure. Valve disc to be

single disc design to swing into the pipe line. Disc to be held to shaft with key. Spacer

to be supplied by pipe supplier when check valve disc and isolation valve interfere, see

Drawings.



C.	Check valves for sewer service shall be swing disc type check valves with outside lever and

spring. Check valve shall be flangeless, semi�lug cast iron body, with 304SS disc and

extended shaft, 316SS arm, bronze shaft bushings, replaceable buna�n seat molded to

316SS ring, externally adjustable and replaceable external stainless steel spring, externally

adjustable and replaceable teflon impregnated shaft packing, carbon steel lever. Valve has

a top mounted flush port. Designed for 150 psig working pressure.
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Valve disc to be single disc design to swing into the pipe line. Disc to be attached to shaft with a key. Spacer to be supplied by pipe supplier when check valve disc and isolation valve interfere.



D.	Valves shall be as manufactured by Eagle Valve Company, Inc., M & H Valve and Fitting Company, or equal.



10. MUD VALVES



A.	Mud valves shall have an ASTM A�126 cast iron frame and yoke of non�rising stem

configuration with flanged ends.



B.	Valves shall have a bronze to bronze seat and bronze stem and stem nut. Valve shall be

provided with handwheel and shall be operated by use of extension stems, floor stands,

and stem guides as herein specified.



11. TELESCOPIC VALVES



A.	Telescopic valves shall be of the non�rising stem type of extra sturdy construction

throughout and designed to provide a vertical travel of 4 feet 0 inches.



B.	The valve shall consist essentially of a floor stand incorporating a valve lifting stem and a

travel indicating device calibrated in 11Z increments, geared down so that the full 48" of

travel registers on a two�foot scale, hand wheel with handle grip for rapid adjustment,

seamless brass or stainless steel tube, and tube guide collar with Neoprene gasket.



C.	The sliding valve tube shall be seamless brass or stainless steel tubing with a minimum wall

thickness of 1/8 inch to prevent corrosion and to ensure proper operation at all times; and

arranged to slide inside of the draw�off valve as indicated on the Drawings. The valve tube

shall have two V�notched weirs located at 180 degrees to accurately control flow rates.



D.	The telescopic valve shall be manually operated by means of an 188 diameter hand wheel

with handle. The hand wheel shaft, designed to prevent rotation of the sleeve during

operation, shall be manufactured of 1�1/8' diameter brass stock and shall have a triple lead

Acme threads to allow for rapid adjustment of 1 foot of travel with 16 turns of the hand

wheel. The valve lifting stem shall have an Acme thread at one end for engagement with

the hand wheel shaft and provisions for attaching the valve tube at the other end. The

valve shall be complete with tube guide collar made of steel and Neoprene gasket for

sealing at the cast iron sludge draw�off pipe.



E.	All anchor bolts shall be stainless steel furnished by the Equipment Manufacturer and shall

be of ample size and strength for purpose intended. All anchor bolts shall be set by the

CONTRACTOR in accordance with the manufacturer's instructions.



F.	All parts of the mechanism shall be amply proportioned for all stresses that may occur

during fabrication, erection, and intermittent operation. Workmanship shall be of high grade

in all respects.



G.	Valves shall be as manufactured by Envirex Inc., Whipps Inc., or equal.



12. EXTENSION STEMS AND GUIDES



A.	Extension stems shall be provided for operation of valves as depicted on the Drawings or where required.
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B.	Extension stems shall be sized so as to transmit full torque from the operating mechanism

	to the valve stem without binding, twisting, or bending. They shall be adjustable and

	designed to suit field conditions.



C.	Stems shall be stainless steel.



D.	Where extension stems will be used in conjunction with floor stands, stems shall be

	provided with a coupling for connection to the floor stand.



E.	Extension stems terminating with an operating nut or floor box shall measure: from

	centerline of valve to grade level for gate valves; from face of mounting flange to grade level

	for mud valves. Extension stems terminating with a handwheel shall measure: from

	centerline of valve to top of handwheel for gate valves; from face of mounting flange to top

	of handwheel for mud valves. Extension stems terminating at a floor stand shall be

	measured: from centerline of the valve to base of indicating or non�indicating (which ever

	is applicable) floor stand for gate valves; from the face of flange to base of indicating or

	non�indicating (which ever is applicable) floor stand for mud valves. Stems will be supplied

	by the manufacturer to the nearest 10.



F.	Stem guides shall be ASTM A�126 cast iron. Center of stem to face of wall minimum

	dimension shall be 50. Stem guides shall be utilized for the support of long extension stems

	and placed at increments of not less than every 8 feet of extension stem.



13. FLOOR STANDS



A	All floor stands for valves, other than telescoping valves, shall be of the non�indicating type;

	ASTM A�126 cast iron construction fated with handwheels, cranks, or levers; as specified.



B.	Handwheels for floor stands shall be of proper size for easy operation, and shall be

	galvanized or cadmium plated and not less than fourteen (14) inch diameter for valves to

	six (6) inches and sixteen (16) inch for valves eight (8) inches and larger. In no case shall

	more than forty pound pull on the crank or handwheel be required for valve operation.



C.	All floor stands unless otherwise specified or directed shall be of the non�rising stem type.



D.	Approved type bevel gear extension stems shall be furnished for all valves where it is

	impractical to locate the floor stand directly over the valve. Such stems shall include a

	sufficient number of bearings to permit easy operation of the valves.



E.	All floor stands shall be set plumb with the operating stem and shall sit evenly on the base

	plate and/or masonry. The Floor stand or base plate shall be grouted in place as required

	for a proper installation.



F.	Floor stands shall be Style 37, M & H Valve Co., or equivalent stands manufactured by

	Crane Co., or equal.



G.	Floor stands, operators and accessories shall not be painted.



14. T�HANDLE OPERAMNG WRENCHES



A.	Furnish T�handle valve operating wrenches of the standard waterworks type, with socket

	base for square operating nuts and shafts of proper length and size to permit easy

	operation for each nut operated valve furnished.



B.	Provide valve wrenches equal to James B. Clow and Sons, CaL No. F�2500, or William

	Powell Company, or equal.
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C.	Furnish at least two (2) wrenches of each size and type.



15. TAPPING SLEEVES AND VALVES (NOT SERVICE TAPS)



A.	Provide sleeves and valves suitable for connection to the existing lines at the locations

indicated on the Drawings, or as directed including the tapping machine and competent

supervision for making taps.



B.	Provide tapping sleeves of steel bolted type as manufactured by JCM #412�PRF, Baker

#428, or equal.



C.	Provide tapping valve manufactured by M&H #3751�NRS, American Darling #865, or equal.



16. VALVE BOXES



A.	Valve boxes shall be a two�piece adjustable type consisting of a base covering the

operating nut and head of the valve, a vertical shaft of at least 5�1/40 inches in diameter,

and a top section extending to a point even with the finished grade, or as shown on the

Drawings.



B.	Unless otherwise shown on the Drawings or specified herein, all valves buried underground

shall be equipped with standard cast iron valve boxes.



C.	Valve box covers for potable water lines shall have ‘WATER' in raised letters.



D.	Other valve box covers shall be provided with raised letter designations as shown on the

Drawings.



17. FLOOR BOXES



A.	Provide floor boxes and covers equal to Flockhart Foundry Company No. 14795, or equal

of Neenah Foundry Company, or equal, having six (6) inch inside diameter and length equal

to the thickness of the concrete slab in which they are installed.



B.	Where extension stems and operating nuts terminate inside a floor box, fit the floor box with

a bronze bushing to preserve stem alignmenL Property size the bushings for each

individual size of extension stem.



C.	Floor box covers for potable water lines shall have 'WATER' in raised letters.

D.	Floor box covers Jar non�potable lines shall be provided with raised letter designations as

shown on the Drawings.



18. SEWAGE AIR AND VACUUM VALVE



A.	The Air and Vacuum Valve shall be designed to allow large quantities of air to escape out

the orifice during filling sequence and to close water tight when the liquid enters the valve.

The Air and Vacuum Valve also shall permit large quantities of air to enter through the

orifice when the pipeline is being drained to break the vacuum.



B.	The valves shall have a cast iron body and cover, stainless steel float and float stem; bronze

float guide and a Buna�N seat for positive seating.



C.	The body inlet shall be baffled to protect the lower float from direct of the rushing air and

water to prevent premature valve shut off.
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D.	All materials of construction shall be certified in writing to conform to ASTM specifications.

E.	VALVE SIZING



Diameter	Air and Vacuum

of Pipe		On x Out)	Val�Matic

	4' through 124	2' x 19	Model 301

	1Z through 2(r	20 x Z	Model 302



F.	BACK WASH ACCESSORIES: When specifically indicated each valve shall be furnished with an inlet shut off valve, blow off valve, clear water inlet valve, and quick disconnect couplings; all specifically designed and installed for each particular valve to facilitate back flushing.



G.	Valves shall be Val�Matic, Crispin, APCO, or equal.



19. ALTITUDE VALVES



A.	Altitude valve shall be double acting, closing to prevent overflow when high water level is

reached and opening to permit flow from the tank or reservoir to the distribution system

when pressure becomes less than full tank head.



B.	Non�throttling action is required for operation either fully open or fully closed.

C.	The altitude valve shall be flanged body, fully bronze mounted, external pilot operated, with

free floating piston (operated without springs, diaphragm or levers), single seal with seat

bore equal to size of valve.



D.	The main valve shall be packed with leather (or other soft material) to ensure tight closure

and prevent metal to metal friction and seating; furnished with indicator rod, to shown

position of opening of the piston, and per�cocks for attachment to valve body for receiving

gauges for testing purposes.



E.	The pilot valve, controlling operation of main valve, shall have a range for adjustment, be

easily accessible and so arranged to allow for its removal from the main valve while the

main valve is under pressure.



F.	The pilot valve and all associated piping and fittings necessary for proper operation (except

the separate static pressure sensing line (if required) shall be factory assembled and

furnished with the altitude valve.



G.	The design shall be such that repairs and dismantling internally of main valve may be made

without its removal from the line,



H.	ACCEPTABLE MANUFACTURERS

1)	Ross Valve Mfg. Co., Inc.

2)	OCV Control Valves

3)	G.A. Industries

4) 	Or Equal



20. HOSE VALVES AND BIBBS



A.	All hose gate valves shall be of bronze construction with wedge type disc and non�rising

stem, one (1) inch size, equal to Crane No. 451, or Jenkins Brothers No. 37Z or equal,

equipped with a bronze cap and chain.



B.	All hose bibbs shall be of bronze construction including bronze cap and chain, equal to

Crane No. 117, or Fairbanks Valve, Inc., No. 074, or equal, fitted with 3/4 inch hose thread.
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21. NEEDLE VALVES



A.	Furnish needle valves of bronze in all respects equal to No.'s 88 and 89 bronze needle point globe and angle valves as manufactured by the Crane Company, Jenkins Brothers, or equal.



22. PER COCKS



A�	Furnish, where called for or required for drain or vent, heavy lever handle bronze per cocks of minimum one�quarter (1/4) inch size equal in all respects to Crane Company, No. 70Z or Jenkins Brothers No. 820, or equal.



23. SOLENOID VALVES



A.	Unless otherwise specified in other items of these specifications, or otherwise required by

the equipment furnished, solenoid valves furnished under this contract shall have bronze

body of the packless type, with manual lock�open feature and NEMA IV solenoid enclosure

for 115 volt, 60 cycle current, equal to the Bulletin 8210�23 Solenoid Valves as manufactured

by the Automatic Switch Company, Square D Co., or equal.



24. CORPORA�nON AND CURB STOPS



A.	Corporation and curb stops shall be reviewed by OWNER for compatibility with existing

water service requirements.



B.	Corporation stops shall be as manufactured by the Mueller Company, Walworth Company,

or equal.



C.	Curb stops shall be as manufactured by the Ford Meter Box Company, Walworth Company,

Mueller Company, or equal.



25. GLOBE AND ANGLE VALVES



A.	Globe and angle valves three (3) inches and smaller shall be of all bronze construction, Crane Company Figure Nos. 80 and 70, or equal by Walworth Company, or equal.



26. STRAINERS



A.	Sediment type strainers shall be bronze body and plug with monel perforated sheet element, Walworth Company, Figure No. 3699 1/2 or 3699F, Lunkenheimer, or equal.



27. FIRE HYDRANTS



A.	All fire hydrants shall be of the improved or traffic type designed for 150 pounds working

pressure or 300 pounds hydrostatic pressure, and shall form to AWWA Standard CWZ

1)	Size of shoe connection shall be 6 inches with a mechanical joint

2)	Connection to pipe shall be made with strapping lugs and socket clamp to prevent

blow�off of hydrant from the line.

3)	Hydrant shall be provided with a breakaway safety flange located above ground

elevation.



B.	Fire hydrants shall be furnished with two 2�1/2 inch hose connections and one 4�1/2 inch

pumper connection.

1)	The valve opening shall be a minimum of 5�1/4 inches and the barrel 7 inches in

diameter.

2)	The nozzles and caps shall be chased to National Standard, R1953 hose and

pumper nozzle threads.
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3)	The wrench nut shall be of the pentagon type measuring 1�1/2 inches from flat to

apex

4)	Hydrants shall open by turning the operating nut counter�clockwise.

5)	An arrow and the work "OPENI shall be case in relief on the top of the hydrant to

designate the direction of opening.



C.	Fire hydrants shall be of the dry bonnet type with “O” ring seals and a self�lubricating

system.



D.	Except where otherwise shown on the Drawings, generally all hydrants shall be furnished

for a bury of 3'�6'.



E.	Hydrants shall be Centurion as manufactured by Mueller Company or equal.



28. YARD HYDRANTS



A.	Yard hydrants shall be anti�freezing self closing type suitable for year�round use. All interior

parts shall be removable without digging.



B.	Valve, bottom, and inlet connections shall be of brass with operating lever of steel.



C.	Inlet shall be 1�inch male I.P.S. connection with 3/4�inch hose outieL



D.	Provide 1�inch vacuum break on hose outlet.



E.	ACCEPTABLE UNITS

1) 	Murdock Model M�1100

2) 	Eclipse Post Hydrant No. 9

3) 	Or Equal



29.  BACKFLOW PREVENTERS



A.	REDUCED PRESSURE

1)	A reduced pressure principle backflow preventer shall be provided where appropriate to prevent back�siphonage and back�pressure backflow into the potable water supply.

2)	It shall be of bronze body construction with stainless steel relief valve seats, shafts,

and flange bolts. Check valve and relief valve assemblies shall be durable tight�

seating rubber.

3)	Furnish with N.P.T. connections and non�rising stem (NRS) gate valves.

4)	SUITABLEPRODUCTS:

a.	Watts No. 909S, Watts Regulator Co.

b.	Beeco Model FRP�11, Hersey Products Inc.

C.	Or Equal



B.	HOSE CONNEC11ON VACUUM BREAKER

1)	Provide, as noted on the Drawings, a vacuum breaker on hose threaded yard

hydrants and outside hose bibbs.

2)	Units shall be of brass construction suitable for freezing conditions.

3)	SUITABLE PRODUCTS:

a.	Watts No. NF8

b.	Or Equal
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30. PAINTING



A.	VALVES

1)	Unless otherwise required by ENGINEER, all internal steel or cast iron surfaces of

each valve, except finished or bearing surfaces, shall be shop�painted with two coats of asphalt varnish conforming to Federal Specification TT�V�51c.

2)	Machined surfaces shall be given a suitable protective grease coating.

3)	Sewage air and vacuum valves to be painted with Red Lead TT�P86, Type IV for

high resistance to corrosion.



B.	HYDRANTS

1)	Paint used in coating the hydrant shall conform to the requirements of Federal

Specifications TT�V�51 asphalt varnish or Military Specification MIL�C450 or equal.

The prime coat from the ground line up shall conform to Federal Specification 17�

P�86 (Type IV), Federal Specification TT�P�636, or equal.

2)	EXTERIOR: All ferrous metal parts of the hydrant, inside and outside, shall be

thoroughly cleaned and then painted as follows: All exposed exterior surfaces below

the ground line and exposed interior surfaces below the main valve shall be coated

with asphalt varnish and shall be covered with two coats, the first being allowed to

dry thoroughly before the second is applied.

3)	INTERIOR: All interior surfaces above the main valve, except machined surfaces

such as the threaded portion of the operating stem or nut, which must fit closely

with the adjacent parts, shall be coated with asphalt varnish or primer.

4)	SHOP COATING OF HYDRANT TOP SECTION: The outside of the hydrant top

section shall be thoroughly cleaned and then painted with one coat of primer and

two finish coats of approved paint: finish color shall be Safety Red.



31. CONCRETE



A.	Concrete for thrust blocking shall be 3000 psi at 28 days.



32. INSTALLATION



A.	GENERAL

1)	Attention is called to the construction procedure required. The water mains shall

be constructed complete in sections; each section terminating at a valve. The

section completed shall be tested and sterilized. Only upon receipt of State Health

Department approval permit to use and written orders of the ENGINEER shall any

section be placed in service.

2)	Installation shall conform to the requirements of AWWA C600, “Standard of

Installation” of Gray and Ductile Cast�iron Water Main and Appurtenances,8 and

AWWA Manual M1 7, 'installation, Operation,., and Maintenance of Fire Hydrants!



B.	Prior to installation, inspect all hydrants and valves for direction of openings, nozzle

threading, operating�nut and cap�nut dimensions, tightness of pressure�containing bolting,

cleanliness of inlet elbow, handling damage, and cracks. Defective materials shall be

corrected or held for inspection by the ENGINEER.



C.	VALVES

1)	Valves shall be set accurately and carefully to the alignment given and shall be

suitable for connection to the water mains as required.

2)	Valves shall be set and joined to the pipe in the manner specified for cleaning,

laying and joining pipe for the type pipe which it is jointed to.

3)	Valves shall be located in unpaved areas within the street right�of�ways unless

otherwise permitted by the OWNER.
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4)	Provide a cast iron valve box for buried valve service. The box shall not transmit

shock or stress to the valve and shall be centered over the operating nut of the

valve.

a.	The box shall be flush with the surface of the finished area or such other

	level as may be required by ENGINEER.

5)	In no case shall valves be used to bring misaligned pipe into alignment during

installation. Valves shall be free from stress exerted by adjoining pipe.



D.	HYDRANTS

1)	All hydrants shall stand plumb and shall have their nozzles parallel with, or at right

angles to, the curb, with the pumper nozzle facing the curb, except that hydrants

having two�hose nozzles 90 degrees apart shall be set with each nozzle facing the

curb at an angle of 45 degrees.

2)	Hydrants shall be set to the established grade, with the centerline of the lowest

nozzle at least 12 inches above the ground, or as directed by the ENGINEER.

3)	Each hydrant shall be connected to the main with a 6�inch branch controlled by an

independent 6�inch valve, unless otherwise shown or directed.

4)	When a dry�barrel hydrant is set in sandy or sandy�clay sail drainage shall be

provided at the base of the hydrant by placing coarse gravel or crushed stone

mixed with coarse sand, from the bottom of the trench to at least 6 inches above

the waste opening in the hydrant and to a distance of 1 foot around the elbow.

5)	When a dry�barrel hydrant with an open drain is set in clay or other impervious soil,

a drainage pit 2 ft. x 2 ft. x 2 ft. shall be excavated below each hydrant and filled

with coarse gravel or crushed stone mixed with coarse sand, under and around the

elbow of the hydrant and to a level of 6 inches above the drain port.

6)	LOCATION: Hydrants shall be located as shown on the Drawings or as directed

by the OWNER.

7)	PROTECTION: In the case of hydrants that are intended to fail at the ground�line

joint upon vehicle impact (traffic hydrants), specific care must be taken to provide

adequate soil resistance to avoid transmitting shock to the lower barrel and inlet

connection.



33. RESTRAINTS



A.	Valves shall be provided with thrust blocking and/or retainer glands.



B.	The bowl of each hydrant shall be well braced against a sufficient area of unexcavated earth

at the end of the trench with concrete blockings and tied to the pipe with retainer glands.



34. TESTING AND DISINFECTION



A.	All testing and disinfection shall be performed in accordance with Section GM�10.

B.	Any valve or hydrant found to leak shall be made tight and if found to be faulty design, shall

be satisfactorily replaced by CONTRACTOR.







END OF SECTION � UC.05
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UC.06 � PRECAST MANHOLES AND MISCELLANEOUS SANrTARY SEWER APPURTENANCES



I . DESCRIPTION



A.	This section covers the requirements for furnishing and installing precast concrete manholes

and miscellaneous sanitary sewer appurtenances.



B.	Include precast bases, risers, tops, cast or ductile iron manhole frames, covers, inlets, and

installation thereof.



2� QUAUTY ASSURANCE



A.	QUALIFICATIONS

1)	The CONTRACTOR shall be familiar with manhole components and shall have qualifying experience in the installation of manholes.



B.	REFERENCED STANDARDS

1)	Corps of engineers C�200: Coal Tar Epoxy

2)	ASTM C478: Precast Reinforced Concrete Manhole Section

3)	Federal Specification SS�S�0021 0 (SS�S�=1 QA): Flexible Plastic Gasket�Type Joint Sealant

4)	ASTM C923: Resilient Connectors between Reinforced Concrete Manhole Structures and Pipes

5)	ASTM A48: Gray Iron Castings

6)	ASTM A536: Ductile Iron Castings

7)	ASTM C32: Sewer and Manhole Brick

8)	ASTM C139: Concrete Masonry Units for construction of Catch Basins and

Manholes



3. SUBMITTALS



A.	SUBMIT

1)	Manufacturer's literature for all products furnished.

2)	Detail drawings on the following:

a.	Manhole base, risers, and tops;

b.	Manhole Steps;

C.	Manhole Frames, Covers, and inlets;

d. 	Manhole Jointing Material; Manhole to pipe sealant or boat.



4. DELIVERY, STORAGE, AND HANDLING



A.	Handle and store on job site so as to avoid damage to the structural integrity or protective

coatings.



5. GENERAL



A.	Manholes shall be of the size and type as indicated on the Drawings and as specified

herein.



6. MATERIALS



A.	PRECAST MANHOLE SECTIONS

1)	Manhole sections shall meet ASTM C478 except that the cement shall meet the requirements of ASTM C150, Portland Cement, Type 11, when sanitary waste Is
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involved and the minimum wall thickness shall be 5�1/4 inches. Concrete shall develop a minimum compressive strength of 3000 psi at 28 days.

2)	Top section shall provide a minimum of eight (8) inch seat for brick adjustment,

unless manhole frame and cover is cast�in�place.



B.	BRICK

1) 	Clay brick shall meet the requirements of ASTM C3Z Grade MA.

2) 	Concrete brick shall meet the requirements of ASTM C139.



C.	JOINTS

	1)	Manhole joint sealer shall be preformed butyl sealant gasket meeting or exceeding

		all requirements of Federal Specification SS�"0210 or SS�S�00210A.

a.	The equivalent diameter of the sealant "rope” to be used shall be dependent

upon the annular space of the manhole tongue and groove joint based upon

the following:



1/320 to 1/4' Annular Space 	3.4 Dia. 513opem

5/166 to 1/2' Annular Space	1 ' Dia. “Rope” or two 3/4m Dia. “Ropes”



2)	Pipe to manhole connections for up to 60 inch I.D. pipe shall be sealed with rubber

connectors conforming to ASTM C923.

a.	Rubber Adapters or boots shall be Kor�N�Seal as manufactured by National

	Pollution Control Systems, Inc., Lock�N�Seal as manufactured by Interpace

	Corporation, A�Lok as manufactured by A�Lok Products Corporation, or

	equal.

3)	Pipe to manhole connections larger than 60 inch I.D. pipe shall be grouted with

Thorite by Thoro, Embeco 167 by Master Builders, Sauereisen No. 33 by Sauereisen

Cements Co., or equal.

4)	Where rubber boots or adapters are used for a joint between manhole base and

pipe, the rubber adapters shall be cast�in�place at the factory or a suitable opening

for the adapters shall be drilled or cored at the factory.

5)	Where pipes are to be grouted to manholes instead of utilizing adapters, the annular

space (pipe openings) to receive sewer pipes shall be precast at the factory at the

required locations and heights. The pipe openings shall have an annular space a

minimum of 2 inches larger than the outside diameter of the pipe.



D.	FRAMES AND COVERS

1)	All frames and covers shall be cast iron or ductile iron.

2)	AJI cast iron shall conform to the requirements of ASTM A�48 Class 30 B as a

minimum. & o

3)	All ductile iron shall meet the requirements of ASTM A�536 grade 65�45�12 a

minimum.

4)	Frame and covers shall be free from warping, scale, lumps, blisters, sandholes, or

defects of any kind and shall be machined at touching surfaces to seat firmly and

prevent rocking or rattle when cover is placed on frame.

5)	Manhole frames and covers shall be:

a.	Neenah R�1772�B with Type C lid, approx. wt. 325#.

b.	U.S. Foundry No. 170 with Type J lid, approx. wt. 305#.

C.	Or Equal.

6)	Each manhole cover shall have the lettering ISEW19? cast by the manufacturer.

Each manhole cover shall have two (2) pickholes to serve as a lifting device.



E.	MANHOLE STEPS

1) 	Steps may be either cast into the pre�cast section at the point of manufacture.

2) 	Ail manhole steps shall meet requirements of ASTM C�478.
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3)	The uppermost step shall be into the masonry not over twenty�four (24) inches

below the access frame or finish floor and these steps shall be continued downward

along the Interior vertical side of the structure to a point twelve (12) to sixteen (16)

inches above the bottom of the structure or top of manhole bench.

4)	All steps shall be built into the concrete and masonry In a manner satisfactory to

the ENGINEER, and shall be spaced uniformly not more than sixteen (16) inches

apart.

5)	ALUMINUM STEPS

a.	Aluminum steps shall be equal to Campbell Foundry Pattern No. 2581 or

Flockhart Foundry No. 24299.

b.	All aluminum in contact with concrete shall be painted with a coal tar pitch

paint equal to Intertol Standard Tick, or Pitt�Chem 103 or equal and applied

in accordance with manufacturers requirements.

6)	STEEL STEPS

a.	Steel rods shall be 3/8 inch, conforming to requirements of ASTM A�615 for

Grade 60 material.

b.	Steel steps shall be encased or coated with:

(1)	Polyethylene meeting the requirements of ASTM 2146 under Type

	11, Grade 16906; or

(2)	Corrosion�resistant rubber as per ASTM C443.



F.	GROUT

	1)	The grout used for securing the ring and cover shall be Thorite by Thoro, Embeco

		167 non�shrick mortar by Master Builders, Sauerselsen No. 33 by Sauereisen

		Cements Co., or equal.

	2)	Manhole inverts shall be constructed with grout containing an ad mixture which will

		give a dence and abrasion�resistant surface.



G.	COATINGS (if specifically noted on the Drawings)

1)	The complete interior surface of all manholes shall be coated with an integral

corrosion barrier of coal tar epoxy manufactured to meet the Corps of Engineers

Specification C�200. ,

2)	The coal tar epoxy material shall be Ruff�Stuff 2100 as manufactured by Indurall

Paint Company, Bitumastic 300 M as manufactured by Koppers Proco Epoxi�Matic

EP 214�351 as manufactured by Protective Coatings, Inc., or equal.



7. DROP CONNECTIONS



AL 	Une�drop connections and manholes with lateral drop connections shall be provided at all

locations shown on the Drawings.



8. INSPECTION



A.	Should precast reinforced concrete manhole sections be brought upon the site of the work

of which only a portion is of acceptable quality, such sections shall be rejected and

removed from the site.



B.	Should any frame and cover not be a matching set because of defects, then the set shall

be rejected and removed from the site.



9. PREPARATION



A.	The CONTRACTOR shall be responsible for setting all construction grade stakes, lines, and

levels.
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IO.GENERAL



A.	Manholes shall be provided at locations where change in slope or alignment occur and In

	no case shall the manholes be not more than 400 fee apart



B.	Where shown on the Drawings or directed by the ENGINEEF:4 drop inlets to the manholes

	shall be constructed. Fittings shall be carefully jointed and the whole installation surrounded

	by concrete.



C.	Excavation and backfilling for manholes and other pipe line structure shall be specified for

	Trenching, Backfilling, and Compaction in Section GM�04.



11. MANHOLES



A.	Precast manhole bases shall be placed on a minimum of six (6) inches of well graded and

	compacted aggregate base.



B.	Manhole joint sealer shall be installed in strict accordance with the manufacturer's

	instructions to provide water tight joint.



C.	The tops of manholes outside of roads, streets, and highways shall be built to grades 12

	inches above ground surface unless otherwise shown on the Drawings.



D.	Manholes in roads shall be built to grade matching the existing paving surface in elevation

	and slope.



12� PIPE CONNECTIONS AND FITTINGS



A.	Suitable provisions shall be made to assure a watertight connection of the pipe to the

	manhole with rubber connections.



B.	The outside of each pipe connection to be grouted in place shall be grouted with a 3 inch

	bead at the time the manholes are placed.



C.	The inside of the pipe connection shall be grouted when the inverts are built or when

	manhole is in place.



13. INVERT CHANNELS AND FLOORS



A.	Invert channels shall be formed with 2500 psi solid concrete or grout. Do not build up

	invert with brick.



B.	Preformed channels in base section may be used in lieu of formed inplace channels.



C.	Invert channels shall provide a smooth flowing channel of the exact shape of the sewer to

	which it connects.

	1)	Where more than one pipe enters a manhole the various channels shall be formed

		to provide an invert for each such pipe.

	2)	Changes in direction of the sewer and entering branch or branches shall have a

		curve of as large a radius as the size of the manhole will permit



D.	Manhole bench shall be made smooth and shall be sloped toward channel.



14. FRAMES AND COVERS



A.	Where bolt�down watertight manhole covers are utilized, the manhole frames shall be cast�in�place in the manhole top section.
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15. ADJUSTMENT COARSES AND SETTING MANHOLE FRAMES



A	Where brick adjustment coarses or concrete grade rings are used:

1)	Brick shall be used radially as 'header” forming a wall eight (8) inches thick.

2)	Lay brick or rings in full bed of mortar with no joint appearing on Inner surface of

manhole exceeding 3/8 inches thickness.

3)	Joints shall be neatly pointed and struck on inside.

4)	Only whole brick be used except to make closures and “chink” exterior radial joints.

Broken rings shall not be used.

5)	Exterior or exterior surface shall be plastered with smooth coating of Portland

Cement mortar.



B.	SETTING MANHOLE FRAMES

1) 	Manhole frames shall be set in full bed of cement mortar.

	2)	Top of precast top sections or adjustment coarses shall be leveled off with mortar

		to form a flat surface for frame to be seL

	3)	Frame shall be encased in mortar, mortar to be neatly trowel finished.

C. Maximum number of brick coarses or concrete grade rings allowed to bring frame to grade:

two (2).





END OF SECTION � UC.06
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UC.07 � GRINDER PUMP STATIONS



1. DESCRIPTION



A	The work included in this section includes grinder pumping stations and accessories

	appurtenant thereto.



B.	Sewage grinder pumping stations shall be factory built automatic stations as approved by

	the ENGINEER. Each pumping station shall be furnished as a complete unit and all items

	shall be furnished by the same manufacturer.



C.	The work includes furnishing and installing grinder pumping stations as specified herein or

	shown on the drawings and including, but not limited to, for each grinder pumping station,

	two (2) sewage grinder pumps with switch level control(s), discharge plumbing with

	hydraulically sealed discharge flange, pump mounting plate with bottom rail supports, upper

	rail supports, lifting chain, water�tight junction box, check valves and gate valves; all installed

	in concrete wet well with cover. A NEMA 3 control panel with a mounted alarm light shall

	be supplied.



2. QUAUTY ASSURANCE



A.	Unless otherwise specified, all material and equipment shall be standard commercial products in regular production by the manufacturer for the required service. All workmanship and materials used throughout shall be of the highest quality.



3. SUBMITTALS



A.	Shop drawings for grinder pumping stations shall be submitted to the ENGINEER for

approval. Submission shall include catalog cuts, shop drawings and detailed descriptions

of the wet wells, pumping units and accessories. For the pumping units, the following

minimum information shall also be provided:

1)	Name of manufacturer.

2)	Arrangement and overall dimensions and weight of each unit.

3)	Characteristic curves showing the relation of capacity, head, horsepower, and

efficiency.

4)	Size, materials and detail construction of casing and impellers.

5)	Dimensions of discharge connections and suction inlet area.

6)	Motor horsepower.

7)	Make, type, code letter and description of motor.



B.	OPERATION AND MAINTENANCE DATA

1)	Furnish instruction manuals covering operating procedure, lubrication and

maintenance requirements of all equipment furnished under this Section. Include

wiring and piping diagrams, drawings, cuts, parts lists, and other necessary data.

Number of otherwise clearly identify all parts to facilitate ordering of replacements.

2)	Furnish a minimum of three (3) manuals in commercial quality three ring binders with

	durable and cleanable plastic covers.



4. PRODUCT DELIVERY, STORAGE AND HANDUNG



A.	Box, crate, or otherwise completely enclose and protect all equipment during shipment, handling and storage.



B.	Protect equipment from exposure to elements and keep all items thoroughly dry at all times.
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C.	Corroded, damaged or deteriorated Items, equipment and parts shall be replaced before acceptance of the Project.



5. SPARE PARTS



A.	The manufacturer shall provide a list of the recommended spare parts and special tools

required for operation, maintenance and calibration equipment submitted with the price list

of each as required by the ENGINEER.



B.	Special tools shall mean special size wrenches and other types of tools which are necessary

for assembling, disassembling, aligning and calibrating the equipment.



6. GUARANTEE



A.	The CONTRACTOR shall guarantee that all equipment, apparatus, etc., furnished by him

and work performed are free from defects in workmanship, design and materials for a period

of one (1) year after acceptance and, if any part of the work shall fail within this period, R

shall be replaced and the unit or units restored to operation. A Performance Bond shall

be provided to the OWNER to cover this guarantee.



7. WORK ON PRIVATE PROPERTY



A.	It is expressly understood and agreed that the CONTRACTOR shall not enter upon nor

perform work on private property without the property owner's consent in writing.



B.	The CONTRACTOR shall be solely responsible for any trespassing or damage to private

property occurring due to his operation.



C.	The CONTRACTOR shall make every effort to cause a minimum disturbance to existing

landscaping. All landscaping, trees, shrubs, vegetation, etc., damaged or removed during

construction shall be replaced to the original condition by the CONTRACTOR at his expense

to the satisfaction of the OWNER.



8. ACCEPTABLE MANUFACTURERS



A.	ABS Pumps, Inc.



B.	Ebara International Corporation



C.	F.E. Meyers Co.



D.	Peabody Barnes, Inc.



.9. PUMPS AND MOTORS



A	Pump shall be of the centrifugal type with an integrally built in grinder unit and submersible

	type motor. The pump shall be suspended in the basin by galvanized pipe connected to

	motor cap in such a way that solids are fed in an up�flow direction to the grinder impeller

	with no feet or other obstruction below the grinder inlet

B.	The design shall be such that pumping unit will be automatically connected to the discharge

	piping when lowered into place on the discharge connection. The pumps shall be easily

	removable for inspection or service, requiring no bolts, nuts or other fastenings to be

	removed for this purpose, and no need for personnel to enter wet well. Each pump shall

	be fitted with a galvanized chain of adequate strength and length to permit raising the pump

	for inspection and removal.
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C.	Pump and motor housings shall be of high quality cast iron and coated for corrosion

protection with epoxy. Impeller shall be bronze or hardened stainless steel or equal. All

fasteners shall be of stainless steel.



D.	A galvanized steel or equal sliding guide bracket shall be attached to the pumping unit

which shall have a connecting flange to connect with the cast iron discharge connection,

which shall be so designed as to receive the pump connecting flange without the need of

any bolts or nuts.



E.	Sealing of the pumping unit to the discharge connection shall be accomplished by a simple

linear downward motion of the pump with the pumping unit guided to the discharge

connection and no rotary motion of the pump shall be required for sewing. Sealing at the

discharge connection shall be by means of a diaphragm or metal to metal contact of the

pump discharge and mating discharge connection specified and required.



F.	The grinder unit shall be capable of macerating all material in normal domestic and

commercial sewage including reasonable amounts of foreign objects such as wood, plastic,

glass, rubber, sanitary napkins, disposal diapers and the like to a fine slurry that will pass

freely through the pump and specified discharge pipe.



Grinder assembly shall consist of grinder impeller and shredding ring and shall be mounted directly below the volute passage. Grinder assembly shall be of stainless steel.



G.	Submersible motor shall be constructed with open winding and to operate in clean dielectric

oil for cooling winding and lubricating bearings. Motor shaft and housing shall be sealed

with two mechanical or rotary shaft seals with an oil chamber between seals. Seals shall

have carbon and ceramic sea] faces. Integral motor and pump shaft shall be of stainless

steel supported by an upper ball radial and thrust bearing and a lower bronze sleeve

bearing.



H.	A heat sensor thermostat shall be attached to the top end of motor winding and shall be

connected in series with the magnetic contactor coil in control box to stop motor if motor

winding temperature reaches 2000F. Thermostat to reset automatically when motor cools.



I.	Electrical power cords are to be sealed into the motor housing for leak proof connections.



10. LIFT�OUT SYSTEM



A.	Each pump shall be easily removable from the sump basin for service without having to

disconnect or disturb permanent piping or electrical connections. Lift�out systems shall

include upper an& rower guide rails and adequate supports completely installed in the

basin to insure proper fit. Guide rails shall be Schedule 40 galvanized pipe of the size

recommended by the pump manufacturer for each size pump.



11. VALVES AND PIPING



A.	The discharge plumbing for each grinder pump station shall include a ball check valve with

sealed discharge flange and a gate valve. All piping shall be furnished and installed by the

CONTRACTOR as shown on the drawings.



B.	Steel pipe shall conform to ASTM Des. A120 'Standard Specifications for Black and Hot�

Dipped Zinc Coated (Galvanized) Welded and Seamless Steel Pipe for Ordinary Uses.*



12. SUMP BASIN



A.	Each sump basin shall be fabricated from precast concrete riser sections to the dimensions shown on the drawings.
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B.	Work shall be performed in accordance with Section UC�06 of these specifications.



13. ELECTRICAL SERVICE



A.	The electrical CONTRACTOR shall provide and install a complete electrical service for each

grinder pump station including but not limited to:

1)	A 25 foot Class 4 creosoted wood pole set within 10 feet of the control panel.

2)	Service entrance conduit, weatherhead and conductors sized per the National

Electrical Code (NEC) for each station load.

3)	A NEMA 4, stainless steel, heavy duty, fusible main disconnect switch, sized per

NEC and fused for each station load and rated for service entrance equipment

Fuses shall be Buss 'Low�Peak’ or equal current limiting fuses.

4)	A NEMA 3R, 4 pole, double throw, non�fusible safety switch for use as a manual

transfer switch.

5)	A 200 amp, 3 phase, 4 wire weatherproof receptacle installed on the side� of the

manual transfer switch to receive the standby generator cable. Provide one

matching plug installed on the standby generator cable. The plug and receptacles

shall be Appleton 'Power Lite,’ Crouse�Hinds ‘Arklite’ heavy duty or equal.

6)	A pellet type lightning arrester on service at weatherhead. Arrester shall be General

Electric Model 9L15BCC008 or equal. Install a separate 3/48 x 10' copperweld

ground and #4 bare copper grounding conductor.

7)	All necessary interconnecting circuiting and supports.



B.	All sizing and installation shall be accordance with the latest National Electrical Code and

local codes.



C.	Disconnect switches and transfer switches shall be by Square D, GE or equal.



D.	The service shall be grounded in accordance with the National Electrical Code.



E.	It shall be the responsibility of this CONTRACTOR to verify with the local utility company that

the location, arrangement, voltage, phase and connections to utility service, as well as the

required metering equipment, are coordinate with and in accordance with requirements of

the local utility company. If the utility company's requirements are at variance with these

Drawings or Specifications, the contract price shall include any additional cost necessary

to meet those requirements without extra cost to the OWNER after contract is entered into.

Notify ENGINEER of any changes required before proceeding with work.



F.	All accessory electrical conduits entering the wet well shall be watertight. After the wiring

has been installed and approved, all elbows shall be filled with a sealing compound to

prevent entrance of water in the station through the conduit system. Pipe threads entering

this elbow shall also be made watertight.



G.	Submittal data for all electrical materials covered in this Article shall be coordinated and

submitted at one time with the pumping station submittal. Submit six (6) copies of shop

and/or manufacturer's drawings to the ENGINEER for review of the following items:

I	Service entrance conduit and conductor sizes.

2)	Main Disconnect Switch

3)	Double Throw / Manual Transfer Switch

4)	Lightning Arrester



14. CONTROLS



A.	Furnish and install a complete electrical control system to operate the pumps, including but

not limited to, thermal magnetic circuit breakers, alternators, elapse time meters, mercury

displacement switches, starters, interlocks, and all wiring and materials to operate the

system in accordance with these specifications.
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B.	The control�subcontractor shall be regularly engaged in constructing and installing control

equipment and shall prepare complete drawings and data indicating the following

information as a minimum.

1)	Complete point�to�point control wiring diagram including all terminal and wire

numbering.

2)	Physical layout of control equipment in Control Panel.

3)	Nameplate legend.

4)	Range of and differential control setting for each variable control device.

5)	Manufacturer's data on all equipment and devices to be used in the control system.

All submittals shall be completed and approved prior to construction of system.



C.	The electrical equipment enclosure shall be shop fabricated to NEMA 3�R standards with

piano hinges and lock type latch handles. Enclosure to be constructed of 12 gauge

galvanized sheet metal. All exposed fittings, bolts, channels, etc., to be cadmium plated

for outdoor use. Treat, prime coat and finish with two coats gray epoxy outdoor paint



D.	The control equipment inside the electrical equipment enclosure shall be mounted in a

NEMA Type 1 steel enclosure with a removable access cover. The circuit breakers, starter

reset buttons, and control switches shall be operable without removing the access cover,

for deadfront operation.



E.	The pump station control panel shall be completed wired at the factory except for the power

feeder lines, and external control and alarm circuits in accordance with the National Electric

Code. All wiring outside the panel shall be in rigid conduit. All circuiting for external

connections shall terminate in screw type terminal strips.



F.	Control devices shall be as manufactured by Allen Bradley, Square 5130 or General Electric

except as noted. Pilot lights and switches shall be oil tight. Pilot lights shall be long life

neon type. Relays shall be industrial control units 300 volt rating or general purpose

control plug in units encapsulated and rated at 240 volts. All relays shall have silver alloy

contacts rated at 100 MPS. A phase loss relay similar to a time mark 25.8 B shall be

installed to interrupt the control circuit when there is low voltage or loss of phase.



G.	A weatherproof grounding type convenience outlet shall be provided on the inside of the

cabinet for operation of 115 Volt AC devices.



H.	Thermal magnetic circuit breakers shall be provided for branch disconnect service and short

circuit protection of all motor control and auxiliary circuits. The following minimum branch

circuits shall be provided:

	2 Pump motor circuits as required

	1 15/1�P Controls

	1 20/1 �P Receptacle

	2 �/1 �P Space only



1.	Magnetic across�the�line starters with under�voltage release and overload coils for each

phase shall be provided for each pump motor to give positive protection. Provide a hand�

off�auto selector switch for each pump motor.



J.	To control the operation of the pumps with variations of sewage level in the wet well, a

minimum of four (4) mercury displacement switches shall be provided. 1 � Low Level/High

Level Off, 1 � Low Level On, 1 � High Level On, and I � High Level Alarm Light

1)	Control switches shall be sealed float type mercury switches or as recommended

by the manufacturer and approved by the ENGINEER.

2)	A minimum of 50' of cord shall be provided with each switch to eliminate the

hazards created by splicing. The cord shall have a corrosion resistant vinyl jacket

and be multi�stranded in order to prevent fatigue.
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K	An automatic alternator with manual switch shall be provided to change the sequence of

	operation of the pumps on the completion of each pumping cycle. The manual switch shall

	allow for either pump to be selected as base pump or for automatic alternation.



L	Provisions shall also be made for the pumps to operate in parallel should the level in the

	wet well continue to rise above the starting level for the low level pump. Provide a time

	delay relay to start lag pump 10 seconds after the lead pump.



M.	Other features to be included as part of the control system shall include:

	1)	A red 60 W., 120 V., incandescent, high level alarm light and control, with light

		mounted on top of the control panel.

	2) 	Elapse time hour meters for each pump.



15. INSTALLATION



A.	GENERAL

	1)	Pumping stations shall be installed in accordance with the manufacturers.

	2)	The selected manufacturer shall provide at the project site, a qualified company

		service engineer, who shall instruct the CONTRACTOR's personnel regarding

		installation of the equipment herein specified.



B.	It shall be the responsibility of the CONTRACTOR to furnish and install correctly sized

	service wires from the service pole outside the station to the control cabinet No splice shall

	be permitted in the service wires. It shall also be the responsibility of the CONTRACTOR

	to furnish and install all required exterior disconnects, switching mechanisms, alarm or

	control conduit, and wiring.



16. START�UP



A.	The equipment manufacturer shall furnish the services of an experienced engineer to check

	the installation of the equipment, and shall file, with the ENGINEER, a certificate stating that

	the equipment has been installed in accordance with the Manufacturer's recommendations,

	and that the trial operation has been satisfactory.



B.	Field tests of all equipment shall be conducted to determine if all equipment and work

	furnished meet the purpose and intent of the specifications; that none of the work is

	defective electrically, mechanically or otherwise; that the complete assemblies are in a safe

	and satisfactory operating condition, and that the capacities and operating characteristics

	specified are developed.



C.	Each test shall be sufficient in duration to obtain the necessary data. These tests shall be

	conducted by the CONTRACTOR in the presence of the ENGINEER and representatives of

	the CONTRACTOR and the equipment manufacturers. The CONTRACTOR shall provide all

	labor, power, water, equipment and incidentals required for testing. All defects shall be

	corrected. Certified copies of field test reports shall be submitted.



17. TRAINING



A.	After the equipment has been installed and trial start�up operation proven satisfactory, the

	Manufacturer’s service engineer shall make all adjustments necessary to place the system

	in trouble�free operation and instruct the OWNER's operating personnel in the proper care

	and operation of the equipment furnished.

B.	Such instruction shall consist of a minimum of four (4) hour of 'on�sites training to personnel

	so selected by the OWNER to be pre�arranged to provide ample review time of operation

	and maintenance manuals.

		

END OF SECTION � UC.07
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UC.08 � PIPE BORING AND JACIONG



1. DESCRIPTION



A.	The work included in this Section consists of furnishing and installing an encasement pipe

by boring or jacking for a water or sewer type utility for roadway, driveway, highway, or

railroad crossings.



B.	In general, include steel casing pipe, carrier pipe, jacking or boring, excavation, backfill,

restoration or site, slope protection, appurtenances, and special equipment required to

property complete the work as shown on the Drawings or as specified or required.



C.	RELATED WORK SPECIFIED ELSEWHERE

1)	Cast�In�Place Concrete

2)	CARRIER PIPE: As shown on drawings

I



D.	This section does not cover requirements for open cut construction across or along

highways. See Trenching, Backfilling, and Compaction, Section GM�04 and Paving and

Roadway Work, Section RW�02.



2. QUALITY ASSURANCE



A�	Crossings must conform to applicable requirements of all utility companies affected, affected

Railroad Companies, and State of Florida Department of Transportation.



B.	QUALIFICATIONS

1)	The subcontractor or installer shall be thoroughly experienced in the type construction contemplated herein.



3. SUBMITTALS



A.	Submit:

1)	DRAWINGS: Working drawings showing in detail the size and location of jacking

or boring pits together with all sheeting and shoring to be used in supporting

embankments and trench walls, and all other structural details together with large

scale plan and profile of the proposed jacked installation, and affected structures.

2)	Schedules setting forth the sequence of the various operations together with the

time for beginning and completing the several phases of work. DO NOT PROCEED

WITH THE WORK UNTIL FINAL APPROVAL HAS BEEN GIVEN BY THE ENGINEER AND RAILROAD DEPARTMENT, UTILITY COMPANY, OR STATE HIGHWAY DEPARTMENT (WHICHEVER IS AFFECTED).



4. PRODUCT DEUVERY, STORAGE AND HANDLING



A.	Coated casing shall be handled in such a manner as to prevent bruising or breaking of the

coating.



5. JOB CONDITIONS



A.	The CONTRACTOR shall be held fully responsible for protecting against surface subsidence, damage or disturbance of adjacent property and facilities from his construction methods.



B.	CONTRACTOR shall be held responsible for the coordination and scheduling of all

construction work in the Highway and/or Railroad Right�of�Way.
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C.	CONTRACTOR shall make satisfactory arrangements to detour traffic around the section of

highway or railroad where work is in progress with a minimum of inconveniences to the

traveling public. CONTRACTOR shall provide suitable flagmen, watchmen, safety devices

and other services and facilities as may be required to the Highway or Railroad Department

to maintain continuous flow of traffic at all times and to protect and safeguard the public.



6. MATERIALS



A.	ENCASEMENT OR CASING PIPE

1)	Pipe for steel casing in sizes 8�inches and larger shall be straight fusion welded

steel pipe conforming to requirements of ASTIVI A 252, Grade 2 having minimum wall thickness as shown on Drawings.

2)	Pipe for steel casing in sizes 6�inches and smaller shall conform to requirements

of ASTM A 120 standard weight for welded pipe.

3)	Pipe exterior surface shall have a bitumastic coating in accordance with AWWA C

203.

4)	Pipe shall be of sufficient strength to withstand all superimposed loads and jacking

stresses.



B.	CARRIER PIPE

1) 	Carrier Pipe shall be as shown on the Drawings.

2)	Pipe joints shall be push�on or mechanical for gravity lines; mechanical for force mains.



C.	SAND FILL, CONCRETE AND MASONRY

1)	Sand for fill material shall conform to requirements of Section GM�06 for fine aggregate.

2) 	Concrete shall conform to requirements of Section GM�06 for 3000 psi concrete.



D.	SUPPORT BLOCKS

1)	Blocks to support carrier pipe within the encasement pipe shall be constructed of hard rubber or creosoted wood of suitable strength to support pipe, and shall be fastened to carrier pipe with stainless steel straps.



7. EXECUTION



A.	The CONTRACTOR shall be responsible for setting all grade stakes, lines and levels.



B.	Coordinate the locations of underground utilities with appropriate companies. Advise

ENGINEER immediately if conflict exists.



C.	CONTRACTOR shall maintain and operate pumps, well point, drainage system and

equipment as required to keep the work dewatered at all times.



8. INSTALLATION.



A.	Install in conformance with the rules and regulations of the American Railway Engineering

Association or Highway Department having jurisdiction.



B.	OPERATING PIT FOR BORING AND JACKING

1)	Adequate sheeting, shoring and bracing for embankments, operating pits and as

elsewhere required shall be placed and maintained in order that work may proceed

safely and expeditiously.

2)	AJI sheeting, shoring and bracing shall be left in place, cutoff or removed as

designated by the ENGINEER.
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3)	Where the use of private property is deemed necessary by the CONTRACTOR for

additional space for the operating pits, arrangement for such use with the property

owner shall be the responsibility of the CONTRACTOR.



9. BORING PIPE



A	AUGERING OR BORING PROCEDURE

1)	Bore holes shall proceed from the pit if required, provided for the boring equipment

and workmen.

2)	All bore holes shall be mechanically bored by a cutting head on a continuous auger

mounted inside the casing pipe.

3)	The use of water or other fluids in connection with the boring operation will be

permitted only to the extent necessary to lubricate cuttings. Jetting will not be

permitted.

4)	In unconsolidated soil formations, a gel forming colloidal drilling fluid consisting of

at least 10% of high grade carefully processed bentonite may be used to consolidate

excavated material, seal the walls of the hole, and furnish lubrication for subsequent

removal of material and immediate installation of the pipe.



B.	CASING PIPE

1)	Casing pipe shall immediately follow augered bore.

2)	Casing pipe shall be installed so as to produce a firm and continuous contact with

the unremoved earth in highway or railroad subgrade or fill.

3)	Installed casing pipe shall not cause damage to the existing roadway or facility or

create excessive voids in the earth surrounding the encasement pipe. Any voids

which develop during the installation operation shall be pressure grouted with an

approved grout.

4)	Casing pipe shall be as long lengths as is practical and the joints between sections

of pipe shall be completely welded. Welding shall meet requirements of the

structural welding code of the American Welding Society.

5)	The distance that the encasement pipe shall extend shall be as shown on the

Drawings, but in all cases shall extend a suitable distance beyond the slope or ditch

line to allow installation and/or maintenance of the same Without disrupting the

drainage facility or endangering the roadway or railway structure.



C.	CARRIER PIPE

1)	The carrier pipe shall be installed at the proper line and grade without any sags or

high spots.

2)	Carrier pipes shall be held concentric in the casing pipe by hard rubber or wood

blocks spaced radially to secure pipe firmly in place.

a. 	The spacing of the blocks, longitudinally in the encasement pipe shall not

	be greater than 6 feet.

b. 	Blocks shall be secured together so that they remain firmly in place during

	carrier pipe installation.

3)	Sand or pea gravel shall be blown into the space between the carrier pipe and the

casing pipe and shall be placed by starting at the center of the pipe and partially

filling the space to each end.



D.	END TREATMENT OF ENCASEMENT PIPE

1)	Encasement pipe shall be sealed at the ends with products manufactured specifically for this purpose or constructed of concrete to prevent flowing water and debris from entering the annular space between the casing and the carrier pipe.
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10. JACKING PIPE



A.	JACI(ING PROCEDURE

1)	Excavation for the casing pipe shall be accomplished by equipping the lead pipe

with a cutting shield or by using a special earth auger machine.

2)	Jacks for forcing the pipe through the roadbed shall have a jacking head

constructed in such a manner as to apply uniform pressure around the ring of the

pipe.



B.	CASING PIPE

1)	Casing pipe shall be guided by a jacking frame and rails to maintain line and grade.

2)	In general, roadbed material shall be excavated ahead of the pipe then forced

through the roadbed into the excavated space.

3)	Generally, no more than six (6) inches of excavation ahead of the casing pipe will

be allowed during installation.

4)	Casing pipe shall be installed so as to produce a firm and continuous contact with

the unremoved earth in highway or railway subgrade or fill.

5)	Voids outside the jacked casing shall be filled with pumped cement gro4 applied

at a pressure of not less than 40 psi where an annular space between the casing

and earth is established.



C.	End treatment of encasement pipe shall be of the same type construction as specified in

Article 9.



11. CLEANING



A.	Pits or trenches excavated during jacking or boring operations shalI be backfilled

immediately after jacking or boring has been completed or as directed, and compacted to

original density.





END OF SEC11ON � UC.08
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UC.09 � SPECIAL PIPELINE CROSSINGS (FLORIDA)



1. DESCRIPTION



A.	This section covers the requirements for furnishing and installing pipeline crossings:

1)	Under existing roadway, highways, and other pavement areas designated to be

made without cutting the pavement.

2)	Under existing railroad tracks.

3)	Under streams.

4)	At such other locations requiring special installation procedures as indicated on the

Drawings.



B.	In general, this section covers methods and materials for installing underground utilities by

jacking, driving, pushing, boring, tunneling, pulling, or combinations thereof and. other

methods except o n cutting or trenching.

	

C.	The requirements of this section generally reflect those of the permitting agencies, however,

where more stringent requirements are directed by the governing permitting agency those

requirements shall take precedence.



D.	RELATED WORK SPECIFIED ELSEWHERE

1) 	Various pipe sections.

2)	Trenching, Backfilling, and Compaction:	Section GM�04

3)	Paving, Curb and Gutter, and Walkway Work:	Section RW�02

4)	Concrete Work:	Section GM�06



E.	This section does not cover requirements for open cut construction. See Trenching,

Backfilling and Compaction, Section GM�04, and Paving and Roadway Work, Section RW�

02.



2. QUALITY ASSURANCE



A.	QUAI�IFICATIONS

1)	The subcontractor or installer shall be thoroughly experienced in the type construction contemplated herein.

2) 	Welding shall conform to requirements of AWS structural welding code.



3. REFERENCED STANDARDS



A.	Florida Department of Transportation – ‘Utility Accommodation Guide.'



B.	American Railway Engineering Association – ‘Specifications for Pipelines Conveying Non�

Flammable Substances.'



4. DEFINITIONS



A.	UTILITY PERMIT: A permit approved by a permitting agency (State Road Department;

Railroad Company; etc.) allowing a utility to be installed along its rights�of�way.



B.	SPECIAL CROSSINGS: Any utility installed across a roadway or pavement for which a utility

permit is required, a railroad crossing, stream crossing, or other crossing as so noted on

the Drawings.
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1)	CASED CROSSINGS: Underground utility crossing requiring the carrier pipe to be

encased in a larger pipe of equal or greater strength characteristics of the carrier

pipe.

2)	UNCASED CROSSINGS: Underground utility crossing not requiring the carrier pipe

to be encased.

3)	MAJOR CROSSING (CASED OR UNCASED): Special pipe crossings greater than

eight inches in outside diameter; crossings under limited access facilities; crossings

requiring well point dewatering; and other crossings of an unusual and difficult

nature as determined by the ENGINEER on an individual basis.

4)	MINOR CROSSINGS (CASED OR UNCASED): All other special pipe crossings not

defined as a Major Crossing.



C.	PERMITTEE: The individual, firm, company, or governmental agency identified as the

	permittee on the Utility Permit.



D.	ACTUAL CROSSING OPERATION: That phase of the work authorized by the utility permit,

	when the casing or uncased carrier pipe is being placed within the physical limits

	prescribed. Specifically, Lot to include preliminary work such as jacking pit construction,

	equipment setup, etc.



E.	AUGERS: Screw�type steel drive tubes or shafts with one male end and one female end

	for coupling and welded steel flighting (threads).



F.	CUTTING HEADS: Boring attachment fastened to leading end of first auger section

	equipped with special teeth, bits, blades, chippers or cutters used to cut or chip away rock

	or hard soils in advance of auger.



G.	AUGER TRACKS: Supports boring machine and provides line and grade control.



H.	JACKS: Hydraulic, mechanical, or manual power units providing horizontal thrust for

	pushing casing or carrier pipe. Shall have sufficient power to satisfactorily complete the

	proposed crossing according to the manufacturers recommendations.



I.	AUGER POWER UNIT: Power units providing rotational force to the cutting head and/or the

	auger used to remove spoil material as the bore progresses. May also provide power for

	jacks used to push the casing.



J.	CARRIER PIPE: Utility pipe which actually carries material to be transmitted.



K	ENCASEMENT (CASING) PIPE: Pipe installed to house the carrier pipe.



5. SUBMITTALS



A.	MATERIALS: Submit shop drawings and/or material certificates on ail casing pipe to be

	installed.



B.	SOILS REPORT: Submit soils report, as specified herein, for all 8Major4 crossings.



C.	On all special crossings utilizing boring and/or jacking, except 16 and 3/40 service lines

	submit: Working drawings showing in detail the size and location of jacking or boring pits

	together with all sheeting and shoring to be used in supporting embankments and trench

	walls, and all other structural details together with large scale plan and profile of the

	proposed jacked installation, and affected structures.

D.	SCHEDULES: Submit schedules setting forth sequence of construction together with

	beginning and completion dates for all “Special CrossIng” work.
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6. PRODUCT DELIVERY, STORAGE, AND HANDLING



A.	Coated casing shall be handled in such a manner as to prevent burising or breaking of the coating.



7. INSTALLATION METHODS



A.	Closed end jacking of plastic pipe or open end jacking without an auger for continuous

clean out of the bore as the jacking progresses, will not be allowed.



B.	SERVICE LINES: (Classified as Minor) All service lines installed under State and County

roads shall be G.S.P. (Galvanized Steel Pipe). No open cuts of State or County roads will

be allowed. Closed end jacking or driving method may be used. Dry bores will not be

allowed.



C.	ROADWAY UNCASED CROSSINGS: (Classified as Minor) All 30 and 60 County Road

Crossings, unless otherwise shown on the Drawings, may be installed by auger boring.

Watermain shall be installed simultaneously with boring operation. No open cuts or dry

boring with pulling will be allowed.



D.	CASED ROAD AND RAILROAD CROSSINGS: (Classified as Major) All cased road and

railroad crossings shall be encased with steel pipe of the type and size indicated and

installed by boring and jacking.



E.	STREAM CROSSINGS: (Classified as Minor) Stream crossings shall be encased with steel

pipe of the type and size indicated and installed by boring and jacking; or at the

CONTRACTOR's option he may use D.I.P. carrier pipe installed by open cutting.



8. JOB CONDITIONS



A.	A copy of all approved utility permits and plan sheet(s) shall be kept by the CONTRACTOR

at the job site at all times.



B.	CONTRACTOR shall provide suitable flagmen, watchmen, safety devices and other services

and facilities as may be required to maintain continuous flow of traffic at all times and to

protect and safeguard the public.

1) All traffic control and safe practices for construction on State and County maintained

	systems shall be performed in accordance with the State of Florida Manual on

	Traffice Control and Safe Practices.



C.	The CONTRACTOR shall be held fully responsible for protecting against surface subsidence,

damage or disturbance or adjacent property and facilities from his construction methods.



D.	Be responsible for the coordination and scheduling of all construction work and acquiring

necessary permits.



E.	CONTRACTOR shall make satisfactory arrangements to detour pedestrain and motorized

traffic around the section where work is in progress with a minimum of inconveniences to

the public.



9. MATERIALS



A.	ENCASEMENT OR CASING PIPE (STEEL)

1)	Pipe for steel casing in sizes 8 inches and larger shall be spiral welded steel pipe

conforming to requirements of ASTM A 139.

2)	Pipe for steel casing in sizes 6 inches and smaller shall conform to requirements

of ASTM A 120.
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3)	Pipe shall have a bitumastic coating in accordance with AWWA C 203.

4)	In the jacking procedure, pipe shall be sufficient strength to withstand all

superimposed loads and jacking stresses.



B.	CARRIER PIPE

1)	Carrier pipe shall meet the requirements of the following sections as appropriate:

a.	D.I.P. (Ductile Iron Pipe)	Section UC�03

b.	P.V.C. (Polyvinyl�Chloride) 	Section UC�01

2)	PVC pipe used in auger bore installations without casing shall be either ASTM D

1785 (Schedule 80) pipe or ASTM D 2241 (SDR 17) pipe.



C.	JOINTS AND COUPLINGS (CASING PIPE)

1)	COUPLINGS: Couplings shall be tight, tack welded if necessary, and sufficiently

rigid (no noticeable movement in joint) to prevent misalignment during driving or

pushing operation. Tack welding of couplings is only required where necessary to

ensure the integrity of the joint.

2)	WELDED JOINTS: Joint welds shall be made in a neat workmanlike manner, shall

be air tight and continuous over the entire circumference of the pipe, and shall

increase the outside diameter by no more than 3/40 total.



D.	DRILILING FLUIDS

1)	If drilling fluids are used to lubricate the auger and facilitate the removal of cuttings,

they shall consist of a mixture of water and gel�forming colloidal material such as

bentonite, or a polymersurfactant mixture producing a slurry of custard�like

consistency.

2)	In soils with a high clay content only, plain water may be used to clean the augers

as necessary to prevent binding. When plain water is used, it must be hand

pumped or gravity fed through a carrier pipe permanently and securely fastened to

the casing. The point at which the water enters the casing shall be no closer to

the leading end of the casing than one�half the casing diameter or twelve inches,

whichever is less.



E.	SHORING AND BRACING MATERIAL

1)	Materials used for sheeting, sheet piling, cribbing, bracing, shoring and underpinning shall be in good serviceable condition, and timbers shall be sound, free from large or loose knots and of proper dimensions, as required by the Occupational Safety and Health Administration regulations.



F.	SAND FILL, CONCRETE, AND MASONRY

1)	Sand for fill material shall conform to requirements of Section GM�06 for fine aggregate.

2) 	Concrete shall conform to requirements of Section GM�06.



G.	SUPPORT BLOCKS

1)	Blocks to support carrier pipe within the encasement pipe shall be constructed of hard rubber material of suitable strength to support pipe.



10. GENERAL INSTALLATION REQUIREMENTS



A.	AJI construction shall comply with appropriate regulations, Federal and State, in effect at the

time of construction.



B.	The CONTRACTOR shall be responsible for setting all grade stakes, lines, and levels.

C.	Coordinate the locations of underground utilities with appropriate companies. Advise

ENGINEER immediately if conflict exists.
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D.	CONTRACTOR shall maintain and operate pumps, well point, drainage system and

equipment as required to keep the work dewatered at all times.



E.	EQUIPMENT

1)	All equipment used in the execution of work covered under roadway or railroad utility

permits shall have the built�in capacity, stability and necessary safety features

required to fully comply with the specifications and requirements of the permitting

agency.

2)	It shall be the responsibility of the permittee to assure that the equipment to be

used in the crossing operation is in sound operating condition. Backup equipment

may be required where job site conditions indicate the severe damage to the

roadway or a hazardous condition may result in the event of an equipment

breakdown and where the condition of the equipment to be used indicates that

routine component replacement or repair will likely be necessary during the crossing.



F.	PERSONNEL AND SCHEDULING REQUIREMENTS

1	The CONTRACTOR shall have a sufficient number of competent workers on the job

at all times to ensure that crossings are made in a timely and otherwise satisfactory

manner. Adequate personnel for carrying out all phases of the actual crossing

operation (where applicable: boring machine operator; qualified welder(s) for joining

additional casing sections; crane of lift operator for removing spoil material; and

laborers as necessary for various related tasks) must be on the job site at the

beginning of work. A competent and experienced supervisor representing the

CONTRACTOR that is thoroughly familiar with the equipment and type work to be

performed, must be in direct charge and control of the operation at all times. In

all cases the supervisor must be continually present at the job site during the actual

crossing operation.

2)	When working under the auspices of a permitting agency, the CONTRACTOR shall

notify such agency at least 24 hours in advance of starting work.

&	When the permitting agency involved requests a deviation from the agreed

	on schedule, the CONTRACTOR shall make reasonable concessions in

	working out a revised schedule.

b.	If the CONTRACTOR fails to begin the crossing at the agreed time, the

	CONTRACTOR shall be subject to the permitting agency's next earliest

	convenience.

C.	The CONTRACTOR shall not be required to delay the operation beyond the

	agreed starting time if the permitting agency fails to have its representative

	present at that time and has not suggested a schedule revision sufficiently

	in advance. To avoid hardship on either party, reasonable and mutual

	cooperation should be exercised where starting times are concerned.



11. SUBSURFACE SOIL AND DRAINAGE INVESTIGATIONS



A.	Prior to beginning work on 'Major Crossings,, the CONTRACTOR must submit to the

ENGINEER a report of subsurface soil and ground water conditions as they exist in the area

of the jacking pits and along the path of the proposed crossing. The purpose of the report

is to ensure that the subsurface conditions are known to the permittee and/or his

CONTRACTOR and his proposed crossing procedure is based on factual information. The

report must be in writing and contain:

1)	General classification of soils along path of proposed crossing.

2)	Ground water elevation(s) along path of proposed crossing.

3)	Location of underground utilities or obstructions discovered during the investigation

that were not shown, or where shown inaccurately on the utility permit sketch.

4)	Invert elevation(s) of proposed bore.

5)	Jacking and receiving pit floor elevation(s).

6)	Profile drawing showing roadway cross section and subsurface conditions along path of proposed bore, with pertinent information clearly labeled and dimensioned.
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7)	Vertical distances or assumed datum elevations may be used.

8)	Project identification and testing log.

a.	Utility permit number and location of project.

b.	Name of person collecting data, firm employed by, position with firm.

C.	Dates and times of ground water observations including the time and date

the test hole was made.

d.	Equipment used.

e.	Comments and pertinent information not shown in body or report, including

any information concerning the subsequent design of a dewatering system

that might not have any other effect on the proposed crossing procedure.

For example, a thin but impervious layer of clay that would have little or no

effect on the jacking procedure itself, could indicate a perched water table

that would certainty have to be considered in the design of a dewatering

system.



B.	The purpose of the subsurface investigation report must be considered foremost in

collecting the required data. The detailed classification of soils necessary for most

engineering purposes would be difficult to interpret and relate to the job at hand from a

boring contractor's view point. Therefore, rather than utilizing one of the several formal soil

classification systems currently in use, the data should be separated into broad categories

of materials that have a direct and clear bearing on what procedure should be followed on

an individual crossing. In general, the subsurface materials should be separated into the

following categories:

1)	Rock.

2)	Hard�pan, clays, hard sand�clays.

3)	Stable, cohesive soils (other than those above).

4) 	Loose, unstable soils.



Any soil not failing clearly into one of the preceeding categories should be described in sufficient detail to indicate its possible influence on the proposed crossing.



C.	The determination of ground water levels is an important aspect of a subsurface

investigation. Saturated soil conditions along the path of a proposed crossing dictate a

crossing procedure quite different from that of a crossing through dry materials. Every effort

should be made therefore, to secure accurate and complete water table information.



D.	The method of obtaining the required data will vary depending upon the type of highway

facility and the nature of the utility involved; for example, for small diameter crossings under

rural two lane roads where soil conditions are not subject to great variation, a test hole on

either side of the pavement made with a post hole digger or hand auger might be sufficient

The other extreme would be a large diameter bore under a mufti�lane facility in an urbanized

curb and gutter section where the possibility of a damaging and possibly hazardous failure

due to unknown subsurface problems requires that considerably more effort be made in the

subsurface investigation. Core borings through the pavement slightly offset from the

proposed bore might be in order. The borings would be spaced at intervals dictated by

sound local practice that will produce an accurate profile of subsurface conditions.



E.	Corings through pavement would be unnecessary in areas known to have no significant soil

variations; however, when pavement corings is in order it shall be done by qualified persons

with appropriate equipment with the test holes property refilled and patched at the end of

each day's operation. If dewatering is required, (see following section) one test hole on

either side of the pavement and in median areas where applicable, shall be eased for use

as piezometers to monitor ground water levels during the actual crossing. The casings VAN

be allowed to protrude above ground only when adequately delineated and while work is

in progress.
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F.	Prior to conducting a subsurface investigation, the proposed means of obtaining the

required data on limited access facilities and corings through any paved area must be

approved in advance by the ENGINEER or his designated representative.



G.	If the subsurface conditions are known to the CONTRACTOR by previous work done in the

immediate area, the information can be recorded in the subsurface investigation report with

no physical testing required.



12. CROSSING PIPE LOCATI0N CRITERIA



A.	Except as otherwise shown on the Drawings or directed by ENGINEER due to actual field

conditions, casing location criteria shall meet the requirements as specified herein.



B.	ROADWAYS

1)	LENGTH

	a	Casings and uncased carrier pipes shall be of sufficient length to extend

		under all pavements and in no case shall the end of the casing be closer

		than 4 ft. from the pavement edge including paved shoulders or 2 ft. from

		back of curb plus additional length as necessary to extend to the excavated

		slopes of the jacking and receiving pits.

	b.	The ends of casings under limited access facilities shall be no closer to the

		pavement edge (including paved shoulders) than the toe of the front slope.

2)	DEPTH

INTERSTATE OR OTHER LIMITED ACCESS FACILITIES: Minimum 

vertical clearance of forty�eight (48) inches below pavement and thirty (30)

inches below ground including ditch grade.

	b.	OTHER FACILITIES: Minimum vertical clearance of thirty�six (36) inches

		below pavement and thirty (30) inches below ground including ditch grade.



C.	RAILROADS

1)	LENGTH: Casing pipe under railway tracks and across railway rights�of�way shall

extend to the greater of the following distances, measured at right angles to

centerline of track:

a.	2 ft. beyond toe of slope.

b.	3 ft. beyond ditch.

C.	A minimum distance of 25 ft. from centerline of outside track when end of

casing is below ground.

d.	If additional tracks are constructed in the future or the railway determines

that the roadbed should be widened, the casing shall be extended

correspondingly.

2)	DEPTH: Caslng pipe under railway tracks and across railway rights�d�way shall be

not less than 5�1/2 ft. from base of railway rail to top of casing at its closest point,

except that under secondary or industry tracks this distance may be 4�1/2 fL On

other portions of rights�of�way where casing is not directly beneath any track, the

depth from ground surface or from bottom of ditches to top of casing shall not be

less than 3 ft.



D.	STREAMS

1)	LENGTH: Casings and uncased carrier pipe shall extend a minimum of five (5) feet

beyond the bottom width of stream on each side.

2)	DEPTH: Casings and uncased carrier pipe shall have a minimum of 18 inches

below stream bottom elevation.



13. DEWATERING: Evacuation of ground and surface water from jacking and receiving pits and from path of proposed crossing.
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A.	Where the ground water level Is above the Invert of the proposed crossing, or above the

floor level of the jacking pits some means of reducing the water level to below the jacking

pit floors and the Invert of the proposed crossing must be designed, Installed and in

operation prior to beginning the crossing as follows:

1)	On all 'Major Crossings’ except where rock Is present throughout the length of the

bore and no likelihood at send pockets exists.

2)	On a crossing riot otherwise classified as major, where the existing ground water

level and particular soil type involved Indicates that dewatering is necessary to

prevent excessive flowback of spoil material as the jacking progresses.







END OF SECTION � UC.09



























































































UC� 58



UC.10 � PIPELINE PIER CFK)SSINGS



1. DESCRIPTION



A.	This Section covers requirements for furnishing and installing a sanitary sewer pier crossing.



2. SUBMITTAL



A.	SUBMIT

1)	Certification that materials meet or exceed specifications.



3. MATERIALS



A.	PIERS

	1)	Pier shall be constructed with No. 1 Southern Pine of medium grain. The pier shall"

		be of sound wood, free from decay and insect attack. Splits shall not be longer

		than the butt diameter of the pier. All of the outer bark and at least 30 percent of

		the inner bark shall be removed.

	2)	A straight line from the center of the butt to the tip shall lie within the body of the

		pier. A straight line from the center of the butt to the center of the tip may lie partly

		outside the body of the pier but the maximum distance between the line and the

		pier shall not exceed one�half percent of the length of the pier or 3 inches whichever

		is the smaller.

	3)	Pier and member shall be pressure treated with hot No. I Creosote Oil to a

		minimum of final detention of 12 pounds of preservative per cubic foot of wood.



B.	BOLTS, NUTS, ETC.

1)	All bolts, nuts, and washers shall be the size as specified herein or as shown on

the Drawings. Ali bolts, nuts, and washers shall be high strength, hot dipped,

galvanized steel and shall conform to the requirements of ASTM A325�78a.







	END OF SECTION � UC.10
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