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Description

The work under this section includes, but is not necessarily limited to, the following items:

1.
Excavating

2.
Filling and backfilling

3.
Trenching

4.
Rough and finish grading

5.
Removal of trees and stumps

Job Conditions

Dust Control

1. Use all means necessary to control dust on and near the work and on and near all off-site borrow areas if such dust is caused by the Contractor's operations during performance of the work or if resulting from the condition in which the Contractor leaves the site.  

2. Thoroughly moisten or otherwise treat all surfaces as required to prevent dust being a nuisance to the public, neighbors, and concurrent performance of other work on the site.  If the Engineer determines that chloride shall be used to control dust, the Contractor shall comply at no additional cost.

3. Roadways and/or sidewalks adjacent to the work shall be swept a minimum of once each working day.

4. Failure to comply with the above dust control measures may cause suspension of work until the contractor has all dust on-site and off-site under control.

Protection
1. The contractor is solely responsible for using all means necessary to protect all materials before, during, and after installation and to protect all objects designated to remain.  

2. In the event of damage, the contractor shall immediately make all repairs and replacements necessary to the approval of the Engineer and at no additional cost to the Township.

Public Utilities and Underground Structures

1. All public utilities and underground structures encountered during this work shall be


adequately supported and protected.
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2. Before backfilling, public utilities and underground structures shall be permanently supported as approved by the Engineer and the owner of the public utility or underground structure.

3. Public utilities and underground structures damaged or disturbed during performance of  the work shall be repaired or replaced in a manner equal to the original condition at no additional expense to the Owner.

4. For public improvement projects, the existing public utilities and underground structures are shown on the drawings, insofar as information is reasonably available.  The information shown is believed to be reasonably correct and complete, although neither the correctness nor the completeness of such information is guaranteed by the Owner or Engineer.

5. Contractors shall comply with State Act 53, "MISS DIG" and notify "MISS DIG" 3 work days, excluding weeks and holidays, prior to performing any excavating.

6. The relocation of any utility not specifically called for on the plans but required to perform the work shall be the Contractor's responsibility and performed at no additional expense to the Owner.

Disposal of Excavated Material
1. The contractor is to properly remove and dispose of all excavated material not needed for the completion of the work.  For public improvement projects, all required permits and their associated costs for filling, dumping, disposing, etc., of excess material are the responsibility of the Contractor.

2. Any possible inconsistencies which may exist between the requirements included herein and the requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

PRODUCTS
General
1.
The type of material required for either bedding or backfill material is specified below. The locations where these are to be used are specified elsewhere and/or are shown on the plans.

Trench A - On Site Fill Material
1.
“Trench A” is to be used in all trenches within or parallel and adjacent to the right-of-way, except where 21A crushed limestone (Trench B) is required. 

2.
“Trench A” shall be backfilled with suitable excavated material (excluding blue clay). 
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Trench B - 21A Crushed Limestone Backfill
1.
“Trench B” shall be used in all trenches under or within three feet of existing or proposed pavement, drives, curbs, gutters, and sidewalks.

2.
“Trench B” shall be backfilled with 21A crushed limestone as defined in the current MDOT Standard Specification for Construction or other material approved by the Engineer.


Trench C – Isolated Road Cuts
1. “Trench C” shall be used in all trenches needed for isolated road cuts.

2. “Trench C” shall be backfilled with “K-Krete” or an approved equal flowable fill.

Aggregate
1.
Aggregate used for road base, driveway base, shoulders, or other areas shown on the plans shall be 21A crushed limestone as defined in the current MDOT Standard Specification for Construction or other material approved by the Engineer.

Pipe Bedding Material
1.
Pipe bedding material shall consist of 21A crushed limestone as defined in the current MDOT Standard Specification for Construction unless otherwise shown on the plans.

Other Materials
1.
All other materials not specifically described but required for the proper completion of the work in this section shall have prior approval of the Engineer.

EXECUTION
General
1.
Familiarization

Prior to all work of this section, become thoroughly familiar with the site, site condition, and all portions of the work falling within this section.

2.
Backfilling Prior to Approvals

Do not allow or cause any of the work performed or installed to be covered up or enclosed prior to all required inspections, tests, and approvals.
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Should any of the work be so enclosed or covered up before it has been approved, uncover all such work at no additional cost.

After the work has been completely inspected, tested, and approved, make all repairs and replacements necessary to restore the work to the condition in which it was found at the time of uncovering, all at no additional cost to the Owner.

3.
Work Within Easements

Confine work to immediate area of pipe.

Notify property owners before moving equipment on easements and use access routes designated by the Owner.

Remove all stockpiled topsoil within easements and replace it after completion of work within the easement.

Replace any removed trees, shrubs, bushes, and lawns to the satisfaction of the property owner and Engineer.

Compaction
1.
All compaction shall meet the requirements of ASTM D2321 or as specified below. Ramping by bulldozer is not acceptable.

2.
“Trench A” shall be compacted in one foot layers to 90 percent maximum unit weight (Modified Proctor).

3.
“Trench B” shall be compacted in one foot layers to 95 percent maximum unit weights.

Lines and Grades
1.
For Township projects, initial lines and grades shall be established by the Engineer and for private development projects this work shall be established by a licensed surveyor in the State of Michigan hired by the Contractor or Property Owner.

2.
On Township projects, the contractor is responsible for preserving all data, monuments, and/or stakes installed by the Engineer. 

3.
On Township projects, if any data, monuments, and/or stakes are displaced, damaged, or lost, they shall be immediately replaced by the Engineer and the Contractor will be back charged for time and material required to complete the work.
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Obstructions
1.
Remove and dispose of all stumps, roots, boulders, sidewalks, driveways, pavement, pipes, and the like, as required for the performance of the work. Trees are to be removed only as a last resort and under direction of Owner.

2.
Exercise care in excavating around catch basins, inlets, and manholes.  Avoid removing or loosening castings or pushing soil into structures.  Damaged or displaced castings shall be repaired and/or replaced, and all soil entering the structures during the performance of the work shall be removed at no additional cost to the Owner.

Excavating
1.
General

Excavating includes the loosening, loading, removing, transporting, and disposing of all materials of whatever nature encountered, including rock excavation; the furnishing and placing of earth supports, if required; and all necessary work for dewatering the excavation.

2.
Excess Excavation

If excess excavation is made or the earth foundation becomes disturbed so as to require removal beyond the prescribed limits, the resulting space shall be refilled with materials and in a manner approved by the Engineer.  If the area is under wall footings or similar locations, the Engineer may require the area to be filled with concrete.

3.
Depressions Resulting from Removal of Obstructions

Where depressions result from or have resulted from the removal of surface or subsurface obstructions, open the depression to equipment working width and remove all debris and soft material as directed by the Engineer.

4.
Other Areas

Excavate to grades shown on the drawings.

Where excavation grades are not shown on the drawings, excavate as required to accommodate the given installation.

Trench Excavating
1.
General

Perform all trenching per local, state and federal regulations required for the installation of items where the trenching is not specifically described in other sections of these specifications.
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All trench excavations, except where tunneling or boring is not indicated on the drawings and where necessary to tunnel under tree roots and other obstructions, may be open cut from the surface.

Continuously maintain all excavated trenches and backfill to finish grade all settlement, which occurs within a period of 60 days of original backfilling.

2.
Depth

Excavate as required to provide the elevations and depths of cover shown on the drawings.

3.
Width

Refer to the Berlin Township Standard details.

PVC Pipes - minimum trench width =  1.5 x O.D. + 12”(for all installation depths)

HDPE Pipe 

Minimum trench width = 3 x O.D. (for installation depths below 10’) (O.D. = outside diameter)

Ductile Iron Pipe: Refer to the Berlin Township Watermain Standard details.

4.
Excess Excavation

Where trench excavation is carried below proper elevation and where depressions are created by removal of foreign materials, such as wood and boulders, the trench shall be brought to the proper elevation by tamped 21A crushed limestone or other materials as approved by the Engineer.

5.
Trench Sheeting and Bracing

Properly support all ditches in locations indicated on the drawings and where necessary to conform to all pertinent local, state and federal rules and regulations and these specifications, even though such locations are not shown on the drawings.

Brace, sheet, and support trench walls in such a manner that they will be safe and that the ground alongside the excavation will not slide or settle and that all existing improvements of every kind whether on public or private property will be fully protected from damage.
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In the event of damage to such improvements, immediately make all repairs and replacements necessary to the satisfaction of the Engineer and at no additional cost to the Owner.

Arrange all bracing, sheeting, and shoring in order to not place stress on any portion of the completed work until the general construction thereof has proceeded far enough to provide sufficient strength.

6.
Removal of Trench Sheeting and Bracing

Exercise care in the drawing and removal of sheeting, shoring, bracing, and timbering to prevent collapse of the excavation faces being supported and damaging the work installed.

Do not leave any sheeting or bracing in the trench after completion of the work unless approved by the Engineer.

Pipe Bedding
1.
General

Place bedding material in the trench simultaneously on each side of the pipe for the full width of the trench to a minimum depth of one foot above the outside diameter of the pipe barrel unless otherwise shown on the drawings.

2.
Compaction

All compaction shall meet the requirements of ASTM D2321 or as specified below.

Compact the bedding material with mechanical tampers after placing.

Take special care to provide firm bearing support on the underside of the pipe and fittings for the full length of the pipe.

Excess Water Control
1. Unfavorable Weather

Do not place, spread, or roll any fill material during unfavorable weather conditions.

Do not resume operations until moisture content and fill density are satisfactory to the Engineer.

2. Flooding

Provide berms or channels to prevent flooding of subgrade.  Promptly remove all water collecting in depressions.
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3.
Softened Subgrade

Where soil has been softened or eroded by flooding or placement during unfavorable weather, remove all damaged areas and recompact as specified for fill and compaction.

4.
Pumping and Drainage

Provide, maintain, and use at all times during construction adequate means and devices to promptly remove and dispose of all water from every source entering the excavations or other parts of the work.

Dewater by means, which will ensure dry excavations, preserve final lines and grades and not disturb or displace adjacent soil.

All pumping and drainage shall be done with no damage to property or structures and without interference with the rights of the public, owners or private property, pedestrians, vehicular traffic, or the work of other contractors.

Do not overload or obstruct existing drainage facilities.

Repairs and Replacements
1.
Ditches

Where work under these specifications is performed near ditches and an existing ditch is filled or disturbed, clean, repair, and/or replace the ditch with properly pitched bottom and side slopes and of a section and capacity equal to the original section.

2.
Head walls and Culverts

Where head wall, culverts, or other structures are present and it is necessary for their removal during this work or they have been disturbed or filled during this work, shall be re-laid at a proper grade or rebuilt to a condition equal to the original state.

Grading and Clean Up
1.
After backfill has been completed, the site shall be rough-graded to either those elevations shown on the plans or to original conditions.

2.
Rough Grading shall follow as close behind backfilling and compaction as possible.  In no case shall rough grading fall behind by more than 200 feet.

3.
Use all means necessary to prevent the erosion of freshly graded areas during construction and until such time as permanent drainage and erosion control measures have been installed.

HEI/RSR




9 of 9




JUNE 2003

4.
Upon completion of all excavation/earthwork, the Contractor shall be responsible for removal of all rubbish, trash, debris, and spoil piles resulting from construction operations and leave the site in a neat and orderly condition acceptable to the Engineer.

Restoration

1.
All work required to restore the site shall be in accordance with the Township’s Standard Specifications for Restoration.

STANDARD SPECIFICATIONS


FOR


SUBGRADE UNDERCUTTING
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Description
This work shall be in accordance with Section 2.08 of the 1990 MDOT Standard Specifications, except as herein specified.

1.
The contractor shall be responsible for the excavating of unsuitable pavement subgrade, material, as determined by the Engineer, below the pavement subbase course elevation in cut section, disposing of the material, backfilling and compacting of new material to the proposed pavement subbase course elevation.

2.
Subgrade Undercutting shall be accomplished within the limits as established by the Engineer. 

3.
The areas excavated of unsuitable material shall be backfilled and compacted with 21A crushed limestone.  If free water, due to seepage, is present in the area that is excavated, the contractor shall install edge drain, and backfill the areas as directed by the engineer.


STANDARD SPECIFICATIONS


FOR


WATERMAIN
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Description
This work shall be in accordance with the applicable requirements of state and local health authorities having jurisdiction for disinfection and testing and shall conform to the standards set by:

ANSI - American National Standards Institute

ASTM - American Society of Testing and Materials

AWWA - American Water Works Association

NSF - National Sanitation Foundation

This work shall be in accordance with the Standard Specifications, listed above, Berlin Township Standard Details, WD-1, WD-2, and or except as herein specified.

Materials
Watermain Pipe
1.
Ductile Iron Pipe

All ductile iron pipe shall conform to the Standards of AWWA C151 

(ANSI A21.51). 

The pipe joints shall be slip-type or push-on and conform to the standards of AWWA C111 (ANSI A21.4). 

The pipe shall be internally coated with a cement mortar lining conforming to the standards of AWWA C104 (ANSI A21.4). 

The pipe shall have as a minimum the thickness of Class 54 and conform to the standards of AWWA C150 (ANSI A21.50). 

The pipe shall externally have a bituminous coating of one (1) mil in thickness. 

When polyethylene encasement is specified, the polyethylene film shall have a minimum thickness of eight (8) mils and conform to the standards of AWWA C105 (ANSI A21.5).

 All pipe shall be delivered to the job site in full 18 foot or 20 foot lengths, clean and in sound condition.             
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Push-On Joints

a.
Joints shall be made by means of a compression-type push-on resilient gasket.

Mechanical Joints

a.
Joints shall be made with a molded resilient gasket and cast iron follower gland. 

Flexible Joint Pipe

a.
Flexible joint pipe shall be assembled, handled and installed in accordance with the printed recommendations which accompany the pipe and provided by the manufacturer of the piping materials being installed.

2.
Poly Vinyl Chloride (PVC) Pressure Pipe




All PVC pressure pipe shall conform to the standards of ANSI/AWWA C909.




The pipe shall be made from Class 12454-A or 12454-B virgin compounds as

defined in ASTM D1784, and provide a hydrostatic design basis rating of 4000 

psi.

The pipe shall have an outside diameter (OD) matching that of ductile iron pipe.

The pipe pressure class of 150 psi with a SDR of 18.

The pipe shall have an integral wall-thickened bell end designed for joint assembly using a factory installed elastomeric gasket.

The gasket shall conform to the standards of ASTM D-2.22 and ASTM F 477 to affect the pressure seal.

The pipe shall be designed for direct connection to ductile iron pipe and fittings

using a megalug retainer gland specifically designed for PVC pressure pipe, 

approved by the township engineer and per the pipe manufacturer’s recommendation.

3. High Density Polyethylene (HDPE) Pipe

This pipe is permitted only in nominal diameter sizes from 8” through 12”.  The pipe shall be designed for direct connection to ductile iron pipe and fittings using the mechanical joint adapter specifically designed for HDPE pipe as approved by the township engineer and per the pipe manufacturer’s recommendation.

The pipe shall have a nominal outside diameter (OD) matching that of ductile iron pipe.  
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The pipe pressure class of 160 psi.  

HDPE pipe will be produced from resins meeting the requirements of ASTM D1248, designation PE3408, ASTM D3350 cell classification, PE34543C, and will meet the requirements of AWWA C901 and C906 with a SDR of 11.  Material taken from HDPE pipe will meet the minimum stability requirements of ASTM D3360.  Pipe will be legibly marked at intervals of no more than five feet with the manufacturer’s name, trademark, pipe size, HDPE cell classification, appropriate legend such as SDR 11, ASTM D3035, AWWA C901, or C906, dates of manufacture and point of origin.  Pipe not marked as indicated above will be rejected.  

All HDPE materials must be listed and approved for use with potable water under ANSI/NSF Standard 14.  ANSI/NSF Standard 14 meets the requirements of ANSI/NSF Standard 61.  The exterior wall print line of all HDPE pipe proposed for installation and potable use must bear the NSF-pw identification.

The pipe will be blue lined on the exterior and black on the inside.

4. Detectable Tracer Tape

The tape will have a minimum width of two (2) inches and a metallized foil core.  

The tape shall be inert and of bonded layer plastic.   The tape shall be blue in color in conforming with the APWA Uniform Color Code.

The tape shall have high contrast lettering, a minimum of 1-1/4” in height,

warning of the buried water line and have the warning repeated every 24”.

Water Service Lines
1. When so indicated in the proposal(s) or on the plans, the Contractor shall provide water service lines; otherwise, water service lines are not required.

2. All taps to be done “live”.

3. Distance between taps shall be at a minimum of 2’.  

4.   
A minimum clearance distance of 2’ shall be maintained between a tap and a pipe 


joint.

5. For copper services, provide adequate “Goose Neck” at the Watermain connection.  Tap to be made at 10:00 or 2:00 positions.

6. Maintain a minimum 5’ depth of bury on all service lines.

7. All service fittings shall be of brass, copper or bronze construction, Mueller, Ford or equivalent.

8. 1” and 2” service lines shall require “minimum static pressure test” at time of installation.  
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9. The service lines shall be flushed by contractor immediately after installation.  

10. All water service lines 3-inches or larger shall be Ductile Iron Class 54, ANSI, A21.51 or as approved by the Township Engineer.  

11. All water service line 2-inches or less shall be K-copper or as approved by the township engineer.  From the stop box to the building, SDM 200 Plastic may be acceptable on a case-by-case basis for water services over 100 feet in length.  Taps for plastic service shall be at the 9:00 and 3:00 position and all joints must have a stiffener installed.  

12. Full lengths of K-copper shall be used.  No splicing of short pieces, compression fittings, or couplers will be allowed for connections of multiple lengths of K-copper pipe.

13. For mechanical joint connections, a saddle clamp that is approved for the type to pipe   must be used.

14. When using ductile iron pipe, the saddle clamp shall be Ford brass saddle style 202B with double strap brass saddle or approved equal.  Single strap clamps or saddles will not be allowed.

15. When using PVC pressure pipe the saddle clamp shall be a Ford brass saddle style 202BC with stainless steel band and bolts or approved equal.

16. When using HDPE Pipe, the saddle clamp shall be an electro-fusion tapping tee on service saddle with a 2” FIP brass straight thread outlet, and a Ford brass coupling, or approved equal, for the size of service indicated on the plans.  For service lines greater than 2-inch, the contractor must use side wall fusion, butt-fusion, or electro-fusion, tapping method as approved by the township engineer and per the pipe manufacturer’s recommendation.  No mechanical clamps or couplings will be permitted when tapping HDPE Pipe.

17. All curb boxes are to be Ford Minneapolis Pattern with 1 - ¼ “ upper section and 1-½ “ type PL lid (plug style with standard pentagon bolt).  No stems will be allowed.

18. All curb stop valves shall be Ford ball valve with pack joint (CTS) both ends Minneapolis pattern valve.

Fittings

1. All fittings shall conform to the ANSI/AWWA C110/A21.10-87.

2. All fittings for water service are to be compression type fittings. Flared type fitting are not allowed. 

Construction Methods
Excavation and Bedding
1.
All excavation and bedding work shall be completed as described in the “Berlin Township Standard Specification - Earthwork.”
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2.
Prior to the installation of any watermain piping or materials, the contractor examine all trenches and other excavations for the proper grades, lines, levels, and clearances required to receive the new work.  

3.
The contractor shall ascertain that all excavation bottoms, compacted subgrades, and pipe bedding are adequate to receive watermain materials to be installed.  

4.
The contractor shall correct all defects and deficiencies before proceeding with the work.

Existing Watermains
1.
The contractor shall expose the existing watermain piping and structures to which the new work is to be connected and notify the Engineer of the same.  

2.
The Engineer will verify the vertical and horizontal locations of the existing system and shall inform the Contractor as to the necessary adjustments required to align the new watermain with the existing system.  

Pipe Ends
1.
The contractor shall remove all lumps, blisters, excess coatings from the socket and plain ends of pipe.  

2.
The contractor shall wire brush and wipe clean the outside surfaces of all plain ends and the inside surfaces of all socket ends before installation.  

3.
Any pipe or fitting which has acquired a coating of mud or other adhesive foreign material shall be scrubbed clean with heavily chlorinated water.  

Examination of Materials
1.
All pipe fittings, valves, hydrants, accessories, and appurtenances shall be examined carefully for damage and other defects immediately before installation. 

2.
Defective or damaged materials shall be marked and held for inspection by the Engineer.  Damaged materials are subject to rejection by the Engineer.

Pipe Cleanliness
1.
Foreign matter shall be prevented from entering the pipe while it is being placed in the trench.  

2.
During and after laying operations, no debris, clothing, or other materials shall be placed in the pipe. 

Pipe Plugs 
1.
During the progress of all watermain work, watertight plugs shall be carried along and inserted in the end of each pipe as it is laid to prevent foreign matter or rodents from entering the pipe.

HEI/RSR
6 of 14


JUNE 2003

2.
This watertight plug shall be fastened in the end of the watermain in such a manner as to prevent it from floating or being otherwise displaced whenever construction operations are temporarily halted, such as at noon or at the end of the day's work.

Pipe Bearing
1.
Each section of pipe, when placed to grade and line, shall have firm bearing on the trench bedding throughout its length between bell holes.

Pipe Cutting
1.
Cutting of pipe shall be done with approved tools and by approved methods suitable for the pipe material.  

2.
Pipe cutting methods that produce a smooth, square-cut end without damage to the pipe and that minimize airborne particles shall be employed.  

3.
Pipe cutting shall be performed using the recommendations of the manufacturer of the type of pipe materials being cut and according to the best trade practices.
Pipe Linings and Coatings
1.
When cutting pipe or fittings, care shall be taken to prevent damage to linings and coatings.  

2.
Damage to linings shall be cause for rejection of the complete section.  

3.
Damage to exterior coatings shall be corrected to original specifications.  

Gaskets
1.
Where pipe (using a resilient gasket to effect the seal) is cut, the cut pipe end shall be tapered at a 30-degree angle with the centerline of the pipe and ground smooth on the outside end to remove any sharp edges or burrs which might damage the gasket.
Pipe Laying
1.
Unless otherwise specified, pipe shall be laid with bell ends facing in the direction of laying.  

2.
After a length of pipe is placed in the trench, the spigot shall be centered in the bell end of the adjacent pipe section, the pipe shoved into position and brought to true alignment and secured with 21A crushed limestone tamped under and on both sides of the pipe except at bell holes.  
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3.
Adequate support shall be provided for all watermain pipe.
Pipe Bedding
1.
After the bottom of trench has been excavated and filled to the required grade with four inches of Class II sand thoroughly compacted by tamping.

2.
The pipe shall be installed strictly in accordance with the manufacturer's recommendations.  

3.
After the pipe is laid, the Class II sand backfill shall be continued to a point 12 inches above the top of pipe barrel.  

4.
Particular care shall be taken to assure filling and tamping all spaces under, around and above the top of the pipe.  

5.
Backfill shall be as indicated on the plans and in the specifications.  

6.
A continuous and uniform bedding shall be provided in the trench for all buried pipe.


Tapping sleeves or Cut-In Tees

1. Tapping sleeve and Cut-In Tee bolts shall be stainless steel and shall conform to the current Water Department Standards.

2. Where A.C. pipe is being tapped, contractor shall use DIWM inside and 2’ 

 outside of gate valve and well.

Water Service Lines
1.
Water service lines shall be installed after the watermain has been successfully tested and put into service, including the installation of fire hydrants.  

2.
Water service lines shall be provided as indicated on the plans or from the watermain to 1’ inside of property line, at minimum five-foot depth, terminating with a curb stop as specified by Berlin Township, at the locations indicated on the plans, the Contract Documents, or as directed by the Engineer.  

3.
The service lines shall be of the type indicated on the plans and shall be 1 inch diameter unless otherwise indicated on the plans.

4.
Water service lines shall not be installed unless indicated on the plans.  

5.
If in an easement, the service line shall be provided to within one foot of easement line.  Each line shall terminate with a curb stop as specified by Berlin Township.
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6.
Water service lines under concrete or asphalt pavements shall be installed by boring or tunneling, unless otherwise indicated on the plans or directed by the Township Engineer.  Backfilling shall be in accordance with the Township’s Standard Specifications, and after the service line, including curb stop, has been laid and approved by the Township’s Engineer and Water and Sewer Department.  Prior to backfilling the service line, the Contractor shall request an inspection by the Township Engineer and Water and Sewer Department in order to and obtain approval of the service line.

Ductile Iron Pipe
1.
Push-On Joints

Joints shall be made by means of a compression-type push-on resilient gasket.  

Gasket shall be prelubricated before installation using a lubricant recommended by the pipe manufacturer.  

The seated joint shall be identified by the visible mark on the spigot of the installed pipe section.

When the temperature is above 60 degrees F., the spigot end of each pipe shall be forced tightly on the bell of the proceeding pipe.  

When the temperature is below 60 degrees F., the pipe shall be laid with the spigot end 1/16-inch from the face of the bell for expansion.
2.
Mechanical Joints

Joints shall be molded resilient gasket and cast iron follower gland. 

All nuts shall be finger tight before using a wrench.  

The gland and rubber gasket shall be brought up evenly at all points around the bell flange and then torqued per the manufacturer's recommendations.  

The normal range of bolt torques to be applied to standard cast iron bolts in a joint and the lengths of wrenches that should satisfactorily produce the ranges of torques are as follows:

Bolt Size                    Range of Torque
Length of Wrench
5/8 inches                      40-60 ft. lb.

8 inches

3/4 inches                      60-90 ft. lb.

10 inches

1 inch                            70-100 ft. lb.

12 inches 

Mechanical joints shall be covered with mastic, and wrapped with 8 mil polyethylene.
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3.
Flexible Joint Pipe

Flexible joint pipe shall be assembled, handled and installed in accordance with the printed recommendations which accompany the pipe and provided by the manufacturer of the piping materials being installed.  

Methods of handling and installation shall be acceptable to the Engineer.


Poly Vinyl / Chloride (PVC) Pressure Pipe

1.
Push-On Joints

Joints shall be made by means of a compression-type push-on resilient gasket.  

Gasket shall be prelubricated before installation using a lubricant recommended by the pipe manufacturer.  

The seated joint shall be identified by the visible mark on the spigot of the installed pipe section.

When the temperature is above 60 degrees F., the spigot end of each pipe shall be forced tightly on the bell of the proceeding pipe.  

When the temperature is below 60 degrees F., the pipe shall be laid with the spigot end 1/16-inch from the face of the bell for expansion.

High Density Polyethylene (HDPE) Pipe



1.
The pipe shall be joined by the butt-fusion process into continuous 

lengths at the job site.  The joining method shall be the heat-fusion 

method and shall be performed in strict accordance with the pipe 

manufacturer’s recommendations.

2.
The heat fusion equipment used in the joining procedures should be capable of meeting all conditions recommended by the pipe manufacturer, including, but not limited to, temperature of 400ºf and alignment, and 75 psi interfacial fusion pressure.

3. Heat fusion joining shall be 100% efficient offering a joint weld strength equal to or greater than the tensile strength of the pipe.  

4. Socket fusion shall not be used.

5. Extrusion welding or hot gas welding shall not be used.

Fittings, Strapping and Lugged Pipe

1.
Fittings
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Install all fittings to the lines, levels and locations indicated on the plans.

Installation of fittings shall be with the type of joint specified for piping.  

Fittings shall be provided with restraints as specified herein, as indicated on the plans and as required for a functional installation.

2.
Strapping of pipe bends and fittings.

Where indicated on the plans and as directed by the Engineer, bends in watermain piping and piping runs subject to impact shall be secured by means of metal strapping.  

Install all necessary bends, tie rods, nuts and washers required.  

No metal strapping shall be used in direct contract with asbestos-cement or polyvinyl chloride (PVC) pipe.

Where lugged pipe and special fittings are indicated on the plans, furnish and install all necessary tie rods, nuts and washers.


Thrust Blocks:


1.
Refer to the Berlin Township Watermain Standard Details.

Anchors, Encasements and Restraints

1.
Plugs, tees, sleeves, bends, caps, straps and lug piping shall be provided with suitable anchors, encasements and restraints as indicated on the plans.  

2.
Anchoring, encasement and restraint methods shall be as detailed.  All bearings shall be as shown.  

3.
Anchors, encasements and restraints shall rest on firm, stable, compacted subgrade and shall be provided for all standard and special fittings.

Boring under Trees
1.
Depth of Cover

Tunnels shall be placed at a minimum depth of thirty (30) inches, measured from the ground surface to the top of the tunnel.

2.
Length of Tunnel

Tunnel length in feet shall be in direct proportion to diameter of trees in inches for trees 8" of larger in diameter.  
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One foot of tunnel shall be constructed for each inch of tree diameter wherever the trench or any portion thereof approaches the tree trunk a distance in feet equal to one-half (1/2) the tree diameter in inches.

Example :

A tree 12" in diameter shall require a 12-foot tunnel whenever the trench or any portion thereof approaches within six (6) feet of said tree.

Quality Control Testing
Pressure Test
1.         Hydrostatic Testing




After the pipe has been laid and backfilled, the pipe shall be hydrostatically tested for leakage.  

The contractor shall be responsible to schedule testing with the City of Detroit Water and Sewer Department, the Township Engineer, and the Township Water and Sewer Department.

The Contractor shall furnish the pump, pipe connection, hydrants, valves and any other necessary apparatus, including gages and meters and all personnel necessary for conducting the test.  

Before applying the test pressure, all air shall be expelled from the pipe.  If necessary to accomplish this, taps shall be made at points of higher elevation and afterwards plugged.  

The test shall be made at a pressure of 150 pounds per square inch gage and full pressure shall be held for at least two hours.  

Any faulty pipe fitting, gate valves or other accessories which permit leaks during testing shall be replaced by the Contractor with sound material, and the test shall be repeated until specified requirements are met. 

The maximum permissible leakage measured by water meter from the section of main tested under pressure shall not exceed a rate of one (1) U.S. gallons per inch diameter of main per mile of pipe in a two (2) hour period for each section tested.  

Test sections will normally not exceed 1,000 feet; in the event more than 1,000 feet of watermain is tested, the permissible leakage will remain at the amount determined for one thousand feet of pipe.

Water for testing shall be obtained from a potable water supply.  The Contractor shall provide all water required at his own expense and shall make all necessary arrangements with the authority which controls the source of water system and 
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shall be governed in his use of water by said authority.  Backflow prevention devices shall be used in accordance with the current rules of regulation.

For private watermain, the pressure testing shall follow the same rules and regulations of the public watermain pressure testing.  Tests to be performed in the presence of the township engineer.

The Contractor shall provide and remove temporary connections between the source water system and the mains constructed under this contract.

For HDPE pipe, the testing shall be in accordance with the guidelines and procedures taken from PPI Technical Report TR 31/9-79.

2.
Water for Testing

All temporary connections shall meet the approval of the Engineer, the authority controlling the source water system, and public health authorities having jurisdiction.

Cleaning and Disinfection
1.
Flushing

After completion of watermain installation, the contractor shall provide adequate flushing equipment and shall flush the new mains, valves, hydrants, and appurtenances completely and as acceptable to the Engineer. 

Heavily chlorinated water discharged from a disinfected system shall be controlled adequately to protect any surface water resource or adjacent property from potential environmental damage or from creation of a hazard to traffic. 

The contractor shall remove and dispose of all equipment and materials that create a hazard to traffic.  The contractor shall remove and dispose of all temporary installations at completion of the flushing operation.

2.
Disinfection

After satisfactory hydrostatic testing and flushing of the new watermain, disinfect the complete system by introduction of chlorine-water solution throughout the watermain piping.  This must conform with AWWA C651-92 standards for disinfiction of watermain.

The liquid mixture shall be applied by means of a solution-feed chlorinating device.  

The chlorine solution shall be applied through a corporation step at the beginning of the main or valved section thereof.  
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A slow flow of water shall be let into the main approximately at the point of injection of the chlorine solution at a rate such that the chlorine dosage of the entering water shall be at least 50 parts per million.  

An open dosage discharge shall be maintained at the far end of the section of

main being chlorinated and the introduction of chlorine solution and water shall

continue until the water discharging at the far end shall carry the required dosage 

of chlorine.


As the main is filled with chlorinated water, each outlet from the main shall be opened and sufficient water drawn off the assure that the full dosage of chlorine reaches each outlet.  

Back pressure causing a reversal of flow in the main being chlorinated shall be prevented and pressure in the main shall be held down to a point which will make it impossible for chlorinated water to be forced into other sections of the main or water system.

The chlorine treated water shall remain in the main at least 24 hours, and at 

the end of that time the chlorine residual at pipe extremities and other representative points shall be at least 25 ppm.  If the chlorine residual shall be less than 10 ppm at the end of 24 hours, further application of chlorine shall be 

made and the retention period repeated until the required 25 ppm residual is obtained.

Should the initial treatment of all or any section of the mains, in the opinion of the Engineer, prove ineffective, the chlorination procedure shall be repeated until confirmed tests show that water sampled from the new mains conforms to the foregoing requirements.
The Contractor shall be responsible to schedule with the City of Detroit Water and Sewer Department and the Township the collection of water samples and cause analyses to be made at his own expense. 

3.
Water for Cleaning and Disinfection

Water for cleaning and disinfection shall be obtained from a potable water supply.  

The Contractor shall provide all water required at his own expense and shall make all necessary arrangements with the authority which controls the source of water system and shall be governed in his use of water by all rules and regulations imposed thereon by said authority.  

The Contractor shall provide and remove temporary connections between the source water system and the mains constructed under this contract.  
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All temporary connections shall meet the approval of the Engineer, the authority controlling the source water system and public health authorities having jurisdiction.

4.
Bacteriological Analysis

Prior to placing a watermain in service, not less than two consecutive water samples in a 24 hour period for bacteriological analysis shall be collected and each analysis shall show results meeting state drinking water standards.  Samples must be collected every 1200’ of new watermain, in addition to collecting samples from each branch and the end of the line.

The Contractor shall be responsible to schedule with the City of Detroit Water and Sewer Department and the Township the collection of water samples and cause analyses to be made at his own expense. 

For private watermains, a state certified lab shall follow the same rules and regulations for public watermain bacteriological analysis in the presence of the township’s engineer.  

A new set of bacteriological analysis shall be required if the tie-in to the city watermain is not completed within 96 hours of obtaining the successful results of the bacteriological analysis.  

STANDARD SPECIFICATION

FOR

DIRECTIONAL BORE WATERMAIN
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Description

This specification addresses the installation of watermains by guided boring, including connecting to existing water services or other watermains.  The Contractor will all labor, components, materials, tools and appurtenances  necessary or proper for the performance and completion of contact.

Guided boring is a method of trenchless construction using a surface launched steerable drilling tool controlled from a mobile drilling frame, and includes a field power unit, mud mixing system and mobile spoils extraction system. The drilling frame differs from micro-tunneling; auger boring or pipe jacking equipment are not planned line and depth of the watermain.  The drilling frame is set back from an access pit that has been dug at the location of a proposed gatewell (or other appurtenances) and a high-pressure fluidjet toolhead that uses a mixture of bentonite clay and water is launched and guided to the correct invert elevation and line required a the gatewell.  Using a real-time guidance system attached behind or within the toolhead, and which measures inclination, roll and azimuth, the toolhead is guided through the soil to create a pilot tunnel.  Tunneling may also be performed between proposed gatewells or other appurtenances.  Upon reaching the pit dug at the section location, the toolhead is removed and a reamer with the product pipe attached is joined to the arm swing and pulled back through the tunnel.  A vacuum spoils extraction system removes any excess spoils generated during the installation..  The gatewells are then completed at both locations and the surface restored to original condition.  

Site Conditions

1.
Drilling operations must not interfere with, interrupt or endanger surface and activity upon the surface, and will be located as called for on the project drawings.

2.   Contractor must comply with all applicable jurisdictional codes and OSHA requirements.

3.
When rock stratum, boulders, underground obstructions, or other soil conditions that impede the progress of drilling operations are encountered, the Contractor and Project Engineer will review the situation and jointly determine the feasibility of continuing drilling operations, making adjustments or switching to an alternative construction method.  

Materials
1. Pipe and Fittings

a.   Refer to the township’s Standard Specification for Watermain using HDPE pipe.

2. Drilling fluid:

a.
Drilling fluid will be a mixture of water and bentonite clay.  The fluid will be inert.  The fluid should remain in the tunnel to ensure the stability of the tunnel, reduce drag on the pulled pipe, and provide backfill within the annulus of the pipe and tunnel.  

b. Disposal of excess drilling fluid and spoils will be the responsibility of the Contractor who must comply with all relevant regulations, right-of-way, work space and permit agreements.  Excess drilling fluid and spoils will be disposed at an approved location.  The Contractor is responsible for transporting all excess drilling fluid and spoils to the 
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disposal site and paying any disposal costs.  Excess drilling fluid and spoils will be transported in a manner that prevents accidental spillage onto roadways.  Excess drilling fluid and spoils will not be discharged into sanitary or storm drain systems, or waterways.

c. Drilling fluid returns (caused by fracturing or formations) at locations other than the entry and exit points will be minimized.  The Contractor will immediately clean up any drilling fluid that surfaces through fracturing.

d. Mobile spoils removal equipment capable of quickly removing spoils from entry or exist pits and areas with returns caused by fracturing will be present during drilling operations to fulfill the requirements of paragraphs b and c above.

e. The Contractor will be responsible for making provisions for a clean water supply for the mixing of drilling fluid.  A daily permit to use an existing Berlin Township fire hydrant can be obtained from the Water Department.  The Contractor will be responsible for complying with all the requirements of that permit and paying all associated fees.

Execution
1.
General

a. The Engineer must be notified immediately if any obstruction is encountered that stops for forward progress of drilling operations.  The Contractor and Engineer must review the situation and jointly determine the feasibility of continuing drilling operations or switching to an alternative construction method.  When it is determined that it is impossible to continue drilling operations, the Contractor will be directed how to proceed by the Project Engineer.

b. Dewatering of pits and excavations must meet the general provisions and specification for watermain construction in effect at the Berlin Charter Township  The type of dewatering method will be at the option of the Contractor.  When water is encountered, the Contractor must provide a dewatering system of sufficient capacity to remove water, keeping any excavations free of water until the backfill operation is in progress.  Dewatering will be performed in a manner that removal of soil particles are held to a minimum.  

2.
Preparation.

a. Excavate required pits in accordance with the project drawings.

b. The drilling procedures and equipment will provide protection of workers particularly against electrical shock.  As a minimum, grounding mats, grounded equipment, hot boots, hot gloves, safety glasses and hard hats will be used by crewmembers.  The drilling equipment will have an alarm system capable of detecting electrical current.  

c. Removal of trees, landscaping, pavement or concrete will meet the general provisions and specifications for watermain construction in effect at Berlin Charter Township
HEI/RSR
3 of  4 


APRIL 2003

d. The Contractor is responsible for existing utilities, as stated under the Miss Dig System, “pot holed”, to determine the depth.  The costs of any “pot holding” will be born by the Contractor and included in the bid price for installing the new watermain.  

3.
Guided Boring Operations.

      a.
Equipment

1.
The drilling equipment must be capable of placing the pipe within the planned line and grade without inverted slopes.  

2.
The drilling equipment must have a minimum pullback rating of 35,000 lbs torque rating of 2,000 foot lbs. and mud flow of 24 gallons per minute.

3.
The guidance system must have the capability of measuring inclination, roll and azimuth.  The guidance system must have an independent means to ensure the accuracy of the installation.  The Contractor will demonstrate a viable method to eliminate accumulated error due to the inclinometer (pitch or accelerometer).  The guidance system will be capable of generating a plot of the borehole survey for the purpose of an as-built drawing.  The guidance system must meet the following specifications.  

Inclination:                 Accuracy

±0.06'







Range



±90

Repeatability 

±0.09

Roll                            Accuracy

±0.1

Range

  0' to 360'

Azimuth:                    Repeatability

±0.1

Range

  0' TO 360'

4.
Equipment act-up requirements at the designated locations must be determined by the Contractor and submitted to the Project Engineer per the requirements as stated under “Submittals”.  

4.
Pilot Hole Boring.

a.
The entry angle of the pilot hole and the boring process will maintain a curvature that does not exceed the allowable bending radius of the product pipe.

b.
Alignment Adjustments and Restarts.

1.
The Contractor will follow the pipeline alignment as shown on the Drawings, within the specifications stated.  If adjustments are required, the Contractor will notify the Project Engineer for approval prior to making the adjustments.
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2.
In the event of difficulties at any time during boring operations requiring the complete withdrawal from the tunnel, the Contractor will be allowed to withdraw and abandon the tunnel and begin a second attempt at a location approved by the Project Engineer; or at the option of the Contractor and with the approval of the Engineer, the Contractor may excavate at the point of the difficulty and install the product pipe by trench method per the general provisions and specification for construction in effect at Berlin Charter Township
3.
The number of access pits shall be kept to a minimum and the equipment must be capable of boring the following lengths in a single bore.  The guided boring system will have the capability of boring and installing 12" dia watermain in a continuous run without intermediate pits, of a minimum distance of 700 feet.

5..
Installing Product Pipe

a.
After the pilot hole is completed, the Contractor will install a swivel to the reamer and commence pullback operations.  Pre-reaming of the tunnel may be necessary and is at the option of the Contractor.

b.
Reaming diameter will not exceed 1.4 times the diameter of the product pipe being installed. 

c.
The product pipe being pulled into the tunnel will be protected and supported so that it moves freely and is not damaged by stones and debris on the ground during installation.  

d.
Pullback forces will not exceed the allowable pulling forces for the product pipe.

e.
The Contractor will allow sufficient length of product pipe to extend past the termination point to allow connections to adjacent pipe sections or gate valves.  Pulled pipes will be allowed 24 hours of stabilization prior to making tie-ins.  The length of extra product pipe will be a Contractor’s discretion.  

6.
Water Service Connections

a.
Refer to the township’s Standard Specification for Watermain.

STANDARD SPECIFICATIONS

FOR

FIRE HYDRANTS
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Description:
This item shall include the installation of fire hydrant assemblies as specified and shown in the project plans and per the Township Standard Details, WD-1, and WD-2.

This item shall include furnishing of hydrants, valves, valve boxes, connecting piping and fittings required to complete the work as specified.

The contractor is responsible for all connections of the fire hydrant to the watermain, valves and fittings, and thrust blocks as shown on the Berlin Township Standard Details WD-1 and WD-2 and as directed by the Township Engineer.

Installation of bollards may be required on hydrants, as directed by the Township Engineer.  All salvaged hydrants shall be delivered to the Berlin Township Waste Water Treatment Plant.

Materials

Fire Hydrants

1. All hydrants shall be 5 ¼” Waterous Pacer, WB-67-250 equipped with two 2 ½ inch hose connection and over 4 ½ inch pump connection nozzles in commercial, industrial, and residential areas.   Opening shall be in a counter clockwise direction.   Threads shall be national standard threads of 1 –  1/8” pentagonal nut.


Valve Boxes

1. Valve boxes shall be gray iron castings conforming to ASTM A48, Class 20.  Overall length shall be adjustable from 64 inches to 80 inches.  Lids shall have "Water" plainly cast in tops.

2. Valve-boxes shall be East Jordan Series 6860, Bibby - Ste. Croix USA 3 – piece screw style box, or approved equal.

Construction Methods

Fire Hydrants
1.
All hydrants shall be installed plumb to the lines, levels, grades and locations indicated

on the plans.  Hydrants shall be set to the established grade and shall have their nozzles

parallel to or at right angles to and facing the grade or curb.  Orientation shall be as directed by the Fire Department.  

2.
Where necessary to adjust for proper hydrant grade and location, the Contractor shall install additional fitting and spigot pipe between the watermain and road box.
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3.
The Contractor shall plumb all hydrants at the time they are set with a plumb line or other means acceptable to the Engineer.  Upon substantial completion of cleanup, the Contractor shall recheck all hydrants for plumb, grade, orientation and shall make all adjustments as directed by the engineer.  The work of constructing fire hydrants shall not be considered complete until these final adjustments for plumb and grade have been made.

Valves Boxes
1.
Install valve boxes to the grade, lines, levels, and locations indicated on the plans.  Valve boxes shall not transmit shock or stress to the valve and shall be set plumb with covers centered over operating nuts and flush with the indicated surface elevation.  Valve boxes that shift or fill during backfilling shall be uncovered and reset.

STANDARD SPECIFICATIONS

FOR

GATE VALVES AND WELLS
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Description

This item shall include the furnishing and installation of gate valves, connecting piping and fittings, and pre-cast concrete gate wells. 

The contractor is responsible for all connections of the gate valves to the watermain and fittings as shown on the Berlin Township Standard Details WD-1, and WD-2 and as directed by the Township Engineer.

Materials
Gate Valves
1.
Gate valves shall be left hand open, American Flow Central Series 2500, resilient wedge valve.

Structures
1.
Material for watermain structures shall conform to the requirements listed below.



Concrete Block (when approved by Engineer)

ASTM C139, Type II, shape and scored as detailed and as approved. 

Precast Concrete Units

ASTM C478 circular with circular reinforcement as detailed.  Provide lifting holes in precast units where indicated.  

Manhole Steps

1.
Suitably approved co-polymer polypropylene conforming to ASTM D2146, Type II, Grade 49108 with 3/8 inch minimum diameter deformed reinforcing bar conforming to ASTM A615, Grade 60.

Covers and Frames

1.
Provide types and sizes as detailed on the Berlin Township Standard Details.

Concrete

1.
In accordance with MDOT Section 5.14.

Concrete Reinforcement

1.
In accordance with MDOT Section 8.05, use ASTM A615, Grade 60, for bars and

ASTM A185 for welded wire fabric.
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Construction Methods
Valves
1.
All valves shall be installed to the grade, lines levels and locations indicated on the plans.

2.
Valve connections shall be as specified for the piping materials used.  Valves shall be set with the stem plumb on permanent, firm foundations as indicated on the plans.

3.
Where required, valves shall be supported with special supports as indicated on the plans and as approved by the Engineer.

4.
Valves shall be installed so as not to receive support from the connecting pipe.  In no case shall valve installation be used to bring misaligned pipe into alignment.

Wells
1.
Construct watermain valve wells and structures to the grades, lines and levels indicated on the plans and as specified.  Structures shall be complete with concrete bases, reinforcing, frames, covers, adjustment rings, etc., as shown and as required for a complete installation.  Watermain structures shall conform to the dimensions indicated on the plans and as described below. 

Brick
1.
Prior to laying, all brick shall be thoroughly wetted and the surfaces allowed to dry only sufficiently to prevent slippage on the mortar.

2.
Broken or chipped brick shall not be used on the faces of the structure.

3.
Brick shall be laid in neat, even, consecutive courses with full and close mortar joints.  Courses shall be level throughout, except as shown or otherwise required.  Stagger joints in adjoining courses by one-half a brick as nearly as practicable.  At least one course in every seven shall be stretcher courses with intervening courses laid as headers.  Length of brick closure pieces shall be not less than the width of one whole brick and wherever practicable, closures as headers shall be made from whole brick.  Unless otherwise indicated, joints shall be not more than 1/2 inch thick and shall be of a uniform thickness throughout the structure.  Joints shall be provided as indicated on the plans.  Exposed surfaces shall be true and smooth.  Rake all joints to receive plaster coat.

4.
Prior to applying plaster coat, brick shall be thoroughly wetted with water and the surface allowed to dry sufficiently to effect proper bonding.

Concrete Block

1.
Construct concrete block structures in the locations and according to the details on the plans.  The first course of concrete blocks shall be placed on the prepared base or footings in a full bed of mortar.  Mortar joints shall be full and close in all courses.  Courses shall be level throughout.  Stagger joints in adjoining courses by one-half the length of the block as nearly as practicable.  Joints shall be uniform in thickness throughout the structures.  Strike all joints and properly point to provide true, smooth surfaces.
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Precast Concrete Units
1.
Construct as detailed on the plans.  Provide mortar joints struck smooth. 

2.
Provide two to four courses of brick at top of structure for future adjustment.

Plaster Coat
1.
Cement mortar plaster coat shall be applied to the exterior surfaces of all gate wells and other watermain structures indicated on the plans.  Plaster coat shall be 1/2 inches thick and shall be applied to the outer surfaces of the structure.

Castings
1.
Provide and install to the elevations shown all cast iron covers, frames, adjusting rings, anchors, etc., indicated on the plans and as required.  Castings shall be set in a full bed of cement mortar 1/2-inch thick minimum.  Mortar joints shall be struck smooth.

Stops
1.
Install stops for structures of types and in locations indicated on the plans. 

Stops shall be installed on 16-inch centers minimum.

Inlet and Outlet Pipe
1.
Pipe placed in structures for inlet or outlet connections shall extend through the walls and
 beyond the outside wall surfaces as sufficient distance to allow for complete connections.  Openings between pipes and walls shall be sealed with a full bed of cement mortar.  Pipe shall be supported by concrete supports.

Salvaged Gate Valves and Castings

1.
All salvaged gate valves shall be returned to the Berlin Township D.P.W. yard or as directed by the D.P.W. Director.

2.
All gatewell castings shall be returned to the Berlin Township D.P.W. yard unless directed otherwise. 

STANDARD SPECIFICATIONS

FOR

PIPE BORING AND JACKING
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Description
This work shall be in accordance with the Township’s Standard Specifications, the specifications listed below, and all the applicable requirements of the governmental agencies, utility companies, and/or railroad companies having jurisdiction over the work.

Construction Methods


Sheeting, Shoring and Bracing

1. Furnish, install, and maintain throughout the progress of the work such sheeting, shoring and bracing in tunnels, shafts, and trenches as may be required for safety of workmen, for protection of the work and adjacent structures, and for issuance of applicable agency permits.  All sheeting, shoring, and bracing shall be removed after completion of the work unless otherwise indicated on the plans or directed by the Engineer.  Design of earth supports shall be the responsibility of the Contractor and shall be as required by the nature of the soils encountered.  Supports shall be dimensioned and spaced as to prevent caving, loss of earth or squeezing within the neat lines of the excavation.  Supports shall effectively restrain movement of the adjacent soil.

2. The sheeting of pits along any road shall be required if the leading edge of the pits falls within the one-on-one zone of influence from the shoulder point or curb and gutter edge.

3. The sheeting of pits along railroad rights-of-way shall be required if the leading edge of the pits falls within the railroad rights-of-way.

4. Shoring shall be in compliance with MIOSHA Standards and Federal OSHA Standards.  


Excavation


1.
General



Excavate as required to perform all boring and jacking work to the grades, lines and levels indicated in the plans and as specified herein. Construct approach trenches, pits and shafts of sufficient length and width to accommodate the equipment being used, the pipe units to be placed and the manpower working.  Provide guide timbers or rails in the bottom of the trenches, pits and shafts for keeping the work on line and grade.


2.
Pretunneled Excavation



Perform pretunneled boring or augering excavation by excavating an opening larger than the outside diameter of the pipe to be installed.  The diameter of the excavation shall not exceed the outside diameter of the pipe by more than one inch.
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3.
Jacking Excavation



Construct excavation for jacked-in-place pipe by excavating ahead of the pipe approximately one inch larger than the outside diameter of the pipe at the top and tapering off towards the invert.  Perform excavation from inside the pipe. 



The excavation shall not be carried ahead of the pipe to a distance which will cause caving of the earth.  For unstable ground, the pipe shall precede the auger or earth-cutting equipment.  In no case shall excavations proceed more than 12 inches ahead of the pipe-cutting edge.  If the above excavation tolerances cannot be met by the Contractor, jacking excavations shall not proceed ahead of the pipe-cutting edge.



Attach a steel cutting edge or shield to the front section of the lead pipe to form or cut the required opening, if necessary.  The use of water or other liquids to facilitate placing of pipe or removal of spoil material is prohibited.

.
Casing or Casing/Carrier Pipe Installation

1.
General



Use the types and sizes shown on the plans or specified herein.  Place pipe to the lines and grades indicated on the plans.  Use care to not damage pipe, joints or joint material.  Use plywood or other protective joint spacer material to distribute pushing or pulling leads evenly around joints.  Completely fill voids between outside well and soil as specified.


2.
Pretunneled Installation



Install pipe in pretunneled excavations as shown on the plans.  Use care to not disturb or cause caving of the excavation.


3.
Jacked Installation



Install pipe in jacked excavation as indicated on the plans.  Closely follow mining operations.  Insofar as possible, use continuous operations, extending through weekends and holidays, until the work is completed to guard against pipe freeze-up due to settlement or compaction of surrounding soil.  If necessary, use bentonite lubricant applied under pressure through fittings in the lead pipe to reduce pipe-soil friction.



Use no less than two jacks of sufficient power to carefully and accurately install the pipe by pushing or jacking pressure.  Use a timber bearing pushing frame, built to fit and match the end of the pipe being jacked, to evenly distribute the jacking force over the end of the pipe.  Use reaction blocks or backstop supports, installed in the jacking pit, shaft or trench, of sufficient strength to handle the thrust of the jacks.
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Carrier Pipe Installation

1. Install carrier pipe within casing pipe as indicated on plans.  


Bulkheading

1.
Provide cast-in-place or concrete masonry unit bulkheads where indicated on the plans, as specified herein, or as required by the Engineer.  Bulkheading shall be of the types and sizes indicated.  When boring and jacking under railroad rights-of-way, provide temporary bulkheading of headings at the end of each boring operation.  When boring and jacking under railroad rights-of-way, provide temporary bulkheading of headings if the work is shut down for a period exceeding eight hours.  

2. Provide temporary bulkheading of headings where soil conditions require such additional protection for shorter shut-down periods as directed by the Engineer.


Backfilling

1.
Casing and Casing/Carrier Pipe



Excavations beyond the neat lines of the pipe shall be backfilled with a sand-cement or grout mixture.  Any voids judged by the Engineer to exist behind such construction shall be grouted.  Backfilling of any section of tunnel or bored construction under a road, railroad or public utility, or under or adjacent to any structure shall be done within 24 hours.  If, as determined by the Engineer, ground or other conditions warrant, backfilling shall be done immediately.



For tamped backfill, fill all voids with sand-cement mixture consisting of one part Portland cement to not more than ten parts fine aggregate, by volume, tamped thoroughly in place.



For pressure grouted backfill, fill all voids with a grout mixture consisting of one part Portland cement to three parts fine aggregate by volume with sufficient water to flow through the grouting pipes.  Install grout mixture under pressure from the pipe interior through threaded grout holes in pairs every 16 feet piercing the pipe wall or from the ground surface through insertion pipes.



For 30-inch diameter and larger pipes placed in pretunneled excavation, use tamped or pressure-grouted backfill.  For less than 30-inch diameter pipe 



placed in pretunneled excavation and all jacked pipe installations, use pressure-grouted backfill.
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2.
Carrier Pipe



After successful testing of the carrier pipe, backfill the remaining space between the carrier pipe and the casing pipe as indicated on the plans, 



required by the appropriate government or private agency having jurisdiction as directed by the Engineer.  If backfill is required, use peagravel or sand blown into the open spaced, unless otherwise required.  Brace carrier pipe adequately to prevent floating or movement during backfilling.  Plug ends of casing pipe as detailed on the plans.


3.
Jacking Pit/Approach Trench/Shaft



After the casing and carrier pipe have been installed and approved by the Engineer, the Contractor shall backfill the jacking pits, approach trenches, or shafts.  The jacking pits, approach trenches or shafts shall be considered as open cut trench and where they exceed the maximum allowable trench width, the carrier pipe shall be backfilled as specified in the Township’s Standard Specifications.

STANDARD SPECIFICATIONS

FOR

SANITARY SEWERS
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Description

The work under this section includes but is not necessarily limited to the furnishing and installation of all sanitary sewers, manholes, wyes, house leads, and connections as indicated on the plans and as necessary for the proper and complete performance of the work.

Definition


1.
A public sanitary sewer is defined as any sanitary sewer where there are two or more 



connections to that sewer.
2.
Building Taps and Service Leads.



A separate building tap and service lead shall be provided at each building or dwelling.

3. Submittals.



Submit all shop drawings, product data, and samples as determined by the engineer.

Materials

Sewer Pipe


1.
Poly Vinyl Chloride (PVC) Pipe


All PVC pipe in sizes 6 inch through 10 inch shall be ASTM D- 3034-SDR26 or ASTM D2680 PVC truss pipe.  All PVC pipe 10 inch  or above shall be ASTM F-949 Contech A-2000 PVC pipe, ASTM F-794 Uponor Ultra-Rib or Ultra-Corr Pipe or approved equal. For sewers with a depth greater than 12 feet, only PVC truss pipe will be allowed.


Joints for all PVC pipe shall be push-on type in which an elastomeric ring gasket is compressed in the annular space between the bell end or socket and the spigot end of pipe and in accordance with ATSM D-3212 and ASTM F-477.


The minimum size for public a sanitary sewer shall be 8 inches and building leads shall


be 6 inches.

2.
Reinforced Concrete Pipe


All concrete pipe 12 inch shall be reinforced concrete pipe, Class IV and shall conform to the requirements of ASTM C-76, and be of the modified tongue and groove type.  


Compression-type O-ring rubber gaskets shall be used in the joints and shall conform to 


ASTM C-443.



Only lubricant as supplied by the pipe manufacturer shall be used.
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Manholes

1.
Manhole walls shall be pre-cast units conforming to ASTM C-478.

2.
Manhole bases shall be pre-cast concrete with integral bottoms.

3.
Manhole castings and covers shall be watertight and bolt down type as shown on

the Berlin Township Standard Details SD-1 and SD-2.

4.
Manhole steps shall be cast into manhole sections, no more than 16 inches apart 

and shall be polyproplene plastic reinforced with 3/8" steel rods.

5.
Manhole frame/chimney external seals shall be required on all new manholes and existing manholes being tapped shall be the Canusa “Wrapid Seal” Manhole Encapsulation System, Cretex chimney seal or approved equal. 

6.
For pre-cast manholes, the bottom section shall have cast openings with rubber boots and stainless steel straps of sufficient size to receive the sewer pipe.

Miscellaneous

1.
All miscellaneous items not specifically called for shall be new, of first quality, and shall be compatible with all other items.

Construction Methods
Surface Conditions

1.
Inspection 

Verify that all work under this section may be installed in accordance with all 

pertinent codes and regulations, the original design, and the referenced standards.



All materials shall be inspected immediately before installation and, if found defective, marked "Rejected" and removed from the site.
2.
Discrepancies

In the event of discrepancy, immediately notify the Engineer.

Do not proceed with installation in areas of discrepancy until all such 

discrepancies have been fully resolved.
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Earthwork


1.
All earthwork required for the performance of the work of this section shall be done in accordance with the Township’s Standard Specification for Earthwork.

Installation
General



1.
Install all pipe and fittings in strict accordance with the manufacturer's 




recommendations and as approved by the Engineer.



2.
No connection receiving storm water, surface water, or ground water shall be 




made to sanitary sewers.



3.
No footing drains or down spouts shall be connected to the building sewer lead.



4.
A bulkhead shall be installed at each outlet to an existing system and shall not be 




removed until the new sewer system has been accepted by the Township.



5.
All sanitary sewers shall be televised by the contractor, at no additional costs to 

the Township. A copy of the video tape shall be provided to the Engineer and Township for review and approval prior to placing the sewer in service.



6.
Sanitary sewer manholes and service leads shall not be located in driveways or 




sidewalks.

Handling



1.
Pipe and materials shall be distributed at the site as required and care shall be 




exercised to prevent injury to the pipe and materials during handling.



2.
Provide and use proper tools and implements as approved by the Engineer for 




safety handling the pipe and other materials.

3.
Protect the pipe and other materials from falling to the ground or into the trench.

4.
Keep distributed pipe and materials clear from danger or damage to passing vehicles.
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Laying Pipe

1.
Lay all pipe true to line and grade with pipe ends abutting each other and the bell end facing the direction of laying.

2.
Use laser alignment equipment to establish and maintain proper line and grade.

3.
Correct any deviation from line and grade at no additional cost to the Owner.

Manholes

1.
Manholes shall be constructed as indicated on the Berlin Township Standard Details SD-1 and SD-2 and as provided in these specifications.

2.
Special care shall be taken in forming the channels in the concrete bottom.

3.
The outside and inside of all masonry work shall be plastered with 1/2 inch of cement mortar.
4.
The manhole casting shall be placed on a minimum of six inches of precast adjusting rings, and a maximum of 15 inches of precast adjusting rings.

5.
The manhole frame/chimney external seal shall extend from the base of the frame to 3” below the bottom of the chimney and shall be installed in accordance with the manufacturer's specifications.  

Service Leads

1.
Service leads shall be constructed as indicated on the Berlin Township Standard Details SD-1 and SD-2 and as provided in these specifications.
Miscellaneous Items

1.
All miscellaneous items not specifically mentioned shall be installed as per standard practice or manufacturer's recommendations, whichever are more stringent.

2.
Relocation of any utility not specifically called for on the plans but required to properly perform the work shall be the Contractor's responsibility and shall be relocated at no additional expense to the Owner.
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3.
Wherever existing manholes or sewer pipes are to be tapped, core the manhole or pipe with a coring machine and install a rubber boot with stainless steel bands. Use Kor-N-Seal with Korband external contraction bands, Insert-A-Tee, or approved equal.

Testing

Air Test

                         1.
Air tests shall be performed on all pipe and the allowable air loss shall be determined per ASTM F-1417 for plastic pipe and ASTM C-924 for concrete pipe.

2.
Air Pressure shall be applied slowly to the test section until the pressure 

reaches 4.0 PSI, plus adjustment of 0.433 PSI for each foot of ground water

above the crown of the pipe being tested.  Internal air pressure, including 

adjustment for ground water should not exceed 9.0 PSI.

3. When the pressure reaches 4.0 PSI, plus the adjustment for ground water, the air supply shall be throttled to maintain that internal pressure for at least two minutes to permit temperature stabilization. When the pressure has stabilized at 4.0 PSI, the air supply shall be disconnected.  At a reading of 3.5 PSI, plus adjustment for ground water, a stop watch shall be started and allowed to run until the pressure has dropped 1.0 PSI.

4. The permissible time allocated for the 1.0 PSI pressure drop shall be calculated on the basis of the diameter and length of main sewer tested and no adjustment shall be made for service connections included in the test section.  The air test for a section shall be considered acceptable if the time elapsed for the 1.0 PSI pressure drop is equal or greater than the time indicated, and shall be considered unacceptable if the elapsed time is less than that indicated in the following table:

5. The contractor may air test sections before backfilling the trench as a check for defects and workmanship.  Such tests are at the option of the contractor and are not a substitute for tests required after backfilling has been completed.

6. The enclosed chart lists the required air test holding times for PVC Piping.  Please note that these requirements are different for concrete and clay pipe.  The contractor is responsible for using the appropriate air test holding times for concrete and clay pipe as needed and as directed by the engineer.  The contractor is responsible for providing the engineer with the appropriate air test holding time chart as applicable.
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Minimum Specified Time Required for a 1.0 PSIG Pressure Drop For Size and Length of Pipe Indicated for Q = 0.0015

	1

Pipe Diameter (inches)
	2

Minimum Time (min:sec)
	3

Length for Minimum Time (ft)
	4

Time for Longer Length

(sec)
	Specification Time for Length (L) Shown (Min:Sec)


100 FT          150 FT         200 FT         250 FT       300 FT       350 FT        400 FT        450 FT

	4
	3:46
	597
	.380   L
	  3:46
	  3:46
	    3:46
	    3:46
	   3:46
	    3:46
	    3:46
	    3:46

	6
	5:40
	398
	.854   L
	  5:40
	  5:40
	    5:40
	    5:40
	   5:40
	    5:40
	    5:42
	    6:24

	8
	7:34
	298
	1.520 L
	  7:34
	  7:34
	    7:34
	    7:34
	   7:36
	    8:52
	  10:08
	  11:24

	10
	9:26
	239
	2.374 L
	  9:26
	  9:26
	    9:26
	    9:53
	  11:52
	  13:51
	  15:49
	  17:48

	12
	11:20
	199
	3.418 L
	11:20
	11:20
	  11:24
	  14:15
	  18:05
	  19:56
	  22:47
	  25:38

	15
	14:10
	159
	5.342 L
	14:10
	14:10
	  17:48
	  22:15
	  26:42
	  31:09
	  35:36
	  40:04

	18
	17:00
	133
	7.692 L
	17:00
	19:13
	  25:38
	  32:03
	  38:27
	  44:52
	  51:16
	  57:41

	21
	19:50
	114
	10.470 L
	19:50
	26:10
	  34:54
	  43:37
	  52:21
	  61:00
	  69:48
	  78:31

	24
	22:40
	99
	13.674 L
	22:40
	34:11
	  45:34
	  56:58
	  68:22
	  79:46
	  91:10
	102:33

	27
	25:30
	88
	17.306 L
	25:30
	43:16
	  57:41
	  72:07
	  86:32
	100:57
	115:22
	129:48

	30
	28:20
	80
	21.366 L
	28:20
	53:25
	  71:13
	  89:02
	106:50
	124:38
	142:26
	160:15

	33
	31:10
	72
	25.852 L
	31:10
	64:38
	  86:10
	107:43
	129:16
	150:43
	172:21
	193:53

	36
	34:00
	66
	30.768 L
	34:00
	76:55
	102:34
	128:12
	153:50
	179:29
	205:07
	230:46
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Deflection Test

1.
Deflection tests shall be performed on all flexible pipe per ASTM D-2412 and the items listed below.

2.
The test shall be conducted after the final backfill has been in place at least thirty (30) days.

3.
No pipe shall exceed a deflection of 5%.

7. If the deflection test is to run using a rigid ball or mandrel, it shall have a diameter equal to 95% of the inside diameter of the pipe. This test shall be performed without mechanical pulling devices.

Infiltration Test

1.
Infiltration tests shall be performed per ASTM C-969 and the enclosed specifications.

2.
All sewers more than 24 inches in diameter shall be subjected to infiltration testing.

3.
All sewers of 24 inches or less in diameter, where the groundwater level above the top of the sewer is more than 2 feet, shall be subject to infiltration testing.

4.
The maximum allowable infiltration shall not exceed 200 gallons per inch of diameter per mile of pipe between manholes per 24 hours for any section of the system. This value shall include the infiltration from all manholes and other appurtenances.

Exfiltration Test

1.
All sewers of 24 inches or less in diameter, where the groundwater level above the top of the sewer is 2 feet or less, shall be subject to exfiltration testing as directed by the Berlin Township.

2.
The test shall be completed by filling the line to a minimum depth of 2 feet above the high point of the line under the test, with allowance for groundwater level, and measuring the water required to maintain this level.

3.
The maximum allowable exfiltration shall not exceed 200 gallons per inch of diameter per mile of pipe between manholes per 24 hours for any section of the system. This value shall include the infiltration from all manholes and other appurtenances.
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Video Test

1.
All sanitary sewer of 8-inch diameter of greater shall be televised by the contractor.

2.
All tapes shall be on 1/2 inch VHS formatted cassettes suitable for recording and playback on color video equipment.

3.
Any taped coverage not acceptable to the Township shall be refilmed at no additional charge.

4.
The Township shall have the authority to designate areas for which coverage may be added or omitted.

5.
All tapes shall be properly identified as to the location, time, and date in a manner acceptable to the Township.

6.
The contractor shall submit the original tape and a copy of the log to Engineer upon completion of the video taping.

7.
Upon review and acceptance of the tape by the Engineer, the contractor will provide a copy of the tape to the Township.

8.
Upon receipt of the video to the Township, and upon approval by the city, the new sewer can be put into service.

STANDARD SPECIFICATIONS
FOR


STORM SEWERS
HEI/RSR
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Description

The work under this section includes but is not necessarily limited to the furnishing and installation of all

storm sewers, wyes, house leads, and connections as indicated on the plans and as necessary 

for the proper and complete performance of the work.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of either the Monroe County Drain Commissioner or the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

Definition

1.
A public storm sewer is defined as any storm sewer where there are two or more connections to that sewer.
2.
Building Taps and Service Leads


A separate building tap and service lead shall be provided at each building or dwelling.

3.
Submittals



Submit all shop drawings, product data, and samples as determined by the engineer.

Materials


Sewer Pipe


1.
Poly Vinyl Chloride PVC Pipe


All PVC pipe in sizes 6 inch through 10 inch shall be, at a minimum,  ASTM D-3034 SDR-26.  All PVC pipe 12-inch or above shall be ASTM F-949 Contech A-2000 PVC pipe, ASTM F-794 Uponer Ultra-Rib or Ultra-Corr pipe or approved equal.

            
Joints for all polyvinyl chloride pipe (PVC) shall be push-on type, in which an elastomeric ring gasket is compressed in the annular space between the bell end or socket and the spigot end of pipe, and in accordance with ASTM D-3212 and ASTM F-477.

2.
Reinforced Concrete Pipe



All concrete pipe shall be reinforced concrete pipe, Class IV, and shall conform to the requirements of ASTM C-76, and be of the modified tongue and groove type.  



Compression-type O-ring rubber gaskets shall be used in the joints and shall conform to ASTM C-443.
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Only lubricant as supplied by the pipe manufacturer shall be used.



Joints for all storm sewer 30-inches and larger shall be inside cement pointed.

3.
High Density Polyethylene  (HDPE) Pipe

All HDPE pipe shall be Hancor Sure-Lok WT pipe, ADS N-12 smooth interior pipe, or approved equal.

Joints for all HDPE pipe shall be water tight with gasket in accordance with ASTM D-3212 and ASTM F477.

4.
Drainage Structures

All work associated with installing Drainage Structures shall be in accordance with the

Township’s Standard Specifications for Drainage Structures.

Construction Methods


1.
Push-On Joints

Joints shall be made by means of a compression-type push-on resilient gasket.  

Gasket shall be prelubricated before installation using a lubricant recommended by the pipe manufacturer.  

The seated joint shall be identified by the visible mark on the spigot of the installed pipe section.

When the temperature is above 60 degrees F., the spigot end of each pipe shall be forced tightly on the bell of the proceeding pipe.  

When the temperature is below 60 degrees F., the pipe shall be laid with the spigot end 1/16-inch from the face of the bell for expansion.
Surface Conditions

1.
Inspection

Verify that all work under this section may be installed in accordance with all pertinent codes and regulations, the original design, and the referenced standards.

All materials shall be inspected immediately before installation and, if found defective, marked "Rejected" and removed from the site.

2.
Discrepancies

In the event of discrepancy, immediately notify the Engineer.
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Do not proceed with installation in areas of discrepancy until all such discrepancies have been fully resolved.


Earthwork

1.
All earthwork required for the performance of the work of this section shall be done in accordance with the Township’s Standard Specification for Earthwork.

Installation
1.
Install all pipe and fittings in strict accordance with the manufacturer's recommendations as approved by the Engineer.

Handling

1.
Pipe and materials shall be distributed at the site as required and care shall be exercised to prevent injury to the pipe and materials during handling.

2.
Provide and use proper tools and implements as approved by the Engineer for safety handling the pipe and other materials.

3.
Protect the pipe and other materials from falling to the ground or into the trench.

4.
Keep distributed pipe and materials clear from danger or damage to passing vehicles.

Laying Pipe

1.
Lay all pipe true to line and grade with pipe ends abutting each other and the bell end facing the direction of laying.

2.
Use laser alignment equipment to establish and maintain proper line and grade.

3.
Correct any deviation from line and grade at no additional cost to the Owner.

Miscellaneous Items

1.
All miscellaneous items not specifically mentioned shall be installed as per standard practice or manufacturer's recommendations, whichever are more stringent.

2.
Relocation of any utility not specifically called for on the plans but required to properly perform the work shall be the Contractor's responsibility and shall be relocated at no additional expense to the Owner.

3.
Wherever existing manholes or sewer pipes are to be tapped, core the manhole with a coring machine and install a rubber boot with stainless steel bands. Use Kor-N-Seal with Korband external contraction bands or approved equal.

STANDARD SPECIFICATIONS


FOR


DRAINAGE STRUCTURES

HEI/RSR
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Description
This work shall be in accordance with Section 5.14 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the requirements of either the Monroe County Drain Commissioner or the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
As part of the removal operation, the contractor shall remove and replace the first section of sewer pipe from the structure to the first pipe joint.

2.
All new drainage structures shall have precast sections unless otherwise approved by the engineer.

3.
Backfilling around structures shall not begin any sooner than 12 hours after the structure has been completed, except precast structures which may be backfilled immediately.  In all cases, structures shall be approved by the Engineer prior to backfilling.  The backfill material shall be deposited evenly around the structures as follows:

4.
Structure excavations under road surfaces, pavement, shoulders, sidewalk, curb, driveways, and where the edge of the excavation is within three feet of the pavement shall be backfilled entirely with 21A crushed limestone.  The material shall be placed by the Controlled Density Method, Article 2.08.11 (d) of the Standard Specifications, or other effective means having the approval of the Engineer, and shall be compacted to 95 percent of Maximum Unit Weight.

5.
The contractor is responsible for connecting any existing sewer or proposed sewer to the new structure.  This work shall include, but is not limited to, connecting a section of new pipe, of similar material, to the existing pipe and installing the new section into the structure.  The connection of the new section of pipe to the existing pipe must be approved by the engineer prior to backfilling above the connection.

6.
All other structure excavations shall be backfilled as above, except that the 21A crushed limestone shall be placed a minimum of 5 feet from the outside wall of all structures and shall be carried to within 1-1/2 feet of finished grade.  The remaining 1-1/2 feet of backfill shall be suitable excavated material as approved by the Engineer.

7.
The contractor shall install an edge drain, as illustrated by the standard plan, at each catch basin or inlet structure per the current Monroe County Road Commission detail.

8.
The contractor is responsible for placement of any temporary pavement to maintain traffic flow after the installation of the sewer. The actual areas where the temporary pavement will be installed will be determined by the engineer.

STANDARD SPECIFICATIONS

FOR

SANITARY SEWER MANHOLE REPLACEMENT
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Description
This work shall be in accordance with Sections 2.06, 2.07, and 5.13 of the 1990 MDOT Standard Specifications, except as herein specified.

1.
As part of the removal operation, the contractor shall remove and replace the first section of sewer pipe from the structure to the first pipe joint.

2.
All new sanitary manholes shall have precast sections unless otherwise approved by the engineer.

3.
The contractor shall follow the construction details of the structures and backfilling requirements as shown on the Berlin Township Standard Details, SD-1 and SD-2, except as stated herein.

4.
Backfilling around structures shall not begin any sooner than 12 hours after the structure has been completed, except precast structures which may be backfilled immediately.  In all cases, structures shall be approved by the Engineer prior to backfilling.  The backfill material shall be deposited evenly around the structures as follows:

5.
Structure excavations under road surfaces, pavement, shoulders, sidewalk, curb, driveways, and where the edge of the excavation is within three feet of the pavement shall be backfilled entirely with 21A crushed limestone.  The material shall be placed by the Controlled Density Method, or other effective means having the approval of the Engineer, and shall be compacted to 95 percent of Maximum Unit Weight.

6.
The contractor is responsible for connecting any existing sewer or proposed sewer to the new structure.  This work shall include, but is not limited to, connecting a section of new pipe, of similar material, to the existing pipe and installing the new section into the structure in accordance with the Berlin Township Standard Details, SD-1 and SD-2.  The connection of the new section of pipe to the existing pipe must be approved by the engineer prior to backfilling above the connection.

7.
The contractor shall be responsible for all by-pass pumping required to maintain flow in the public sewer system.

8.         The contractor shall be responsible for all traffic maintenance and control required to

maintain safe and adequate vehicle and pedestrian traffic, as determined by the engineer or township representative, during all manhole replacement operations.
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9. The contractor is responsible for placement of any temporary pavement to maintain


traffic flow after the manhole replacement operation has been completed. The actual


areas and type of pavement where the temporary pavement will be installed will be


determined by the Engineer.

10.
The contractor is responsible for the sealing  the frame joint area and the chimney above the cone of the manhole with a WRAPID SEAL  external wrap system as manufactured by CANUSA, Cretex Chimney Seal or approved equal.  

11.
All manhole castings shall be water-tight, bolt-down type, E.J.I.W. H1040 or approved equal.

12.
The contractor is responsible for salvaging and reusing all existing frames and covers. If any of the existing frames and covers are damaged in the removal process, the contractor shall provide new ones and the existing ones shall become the property of Berlin Township and shall be promptly delivered to the Waste Water Treatment Plant storage yard.  

STANDARD SPECIFICATIONS


FOR


SANITARY SEWER MANHOLE REHABILITATION
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Description
1.
The purpose of this specification is to provide for all aspects of manhole rehabilitation and sealing for the purpose of eliminating infiltration/inflow into manholes and/or restoring manhole structural integrity.

2
Sewer manhole rehabilitation and sealing will be completed as directed by the engineer and will include some or all of the following procedures:

a.
Rehabilitation of the manhole structure, including manhole chimney, corbel/cone, wall, and base, by plugging, patching and coating with mortars, coatings and sealants to improve the structural condition, and eliminate infiltration/inflow.

b.
The sealing of the manhole base, walls, corbel/cone and chimney of brick, block or precast manholes.

c.
The sealing of precast manhole barrel joints, either singularly or in conjunction with manhole structure sealing.

d.
Structural rehabilitation of manholes by lining them with poured-in-place concrete, prefabricated fiberglass liners, cured-in-place liners, or other coatings as herein specified.

e.
Reinstallation or replacement of manhole frames and covers for grade adjustment, frame alignment, poor condition, or for inflow elimination.

f.
The removal and replacement of manhole adjusting courses, either precast adjusting rings or brick chimney, to improve structural conditions, eliminate infiltration and inflow, and provide for elevation adjustment.

g.
The thorough cleaning of all manhole surfaces prior to rehabilitation or sealing.

h.
The removal and replacement of all unsound and damaged steps, as determined by the Engineer, or the removal and reinstallation of steps necessary to complete any other rehabilitation work. 

i.
The inspection and testing of the various types of work to insure compliance.


3.
If any of the rehabilitation work requires the removal and reinstallation or adjustment of the frame and cover, the requirements are as follows: 
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a.
The contractor will be responsible for the removal and replacement of 

the concrete around the structure to the current township standards. The actual areas to be removed and replaced will be determined by the engineer.

b.
The contractor shall follow the construction details of the structures and backfilling requirements as shown on the plans, except as stated herein.




c.
Backfilling around structures shall not begin any sooner than 12 hours 




after the structure has been completed, except precast structures 



which may be backfilled immediately.  In all cases, structures 



shall be approved by the Engineer prior to backfilling.  The backfill 



material shall be deposited evenly around the structures as follows:



d.
Structure excavations under road surfaces, pavement, shoulders, 




sidewalk, curb, driveways, and where the edge of the excavation is 


within three feet of the pavement shall be backfilled entirely with 21A 


crushed limestone.  The material shall be placed by the Controlled 


Density Method, or other effective means having the approval of the Engineer, and shall be compacted to 95 percent of Maximum Unit Weight.




e.
The contractor is responsible for placement of any temporary pavement 





to maintain traffic flow after the manhole replacement operation has been 





completed. The actual areas and type of pavement where the temporary 





pavement will be installed will be determined by the Engineer.



f.
The contractor is responsible for the sealing the frame joint area and the 




chimney above the cone of the manhole with a WRAPID SEAL  external 


wrap system as manufactured by CANUSA, (Cretex Chimney seal), or approved equal.  



g.
The contractor is responsible for salvaging all existing frames and 


covers. If any of the existing frames and covers are damaged 




in the removal process, the contractor shall provide new ones and the



 
existing ones shall become the property of the Berlin Township 




and shall be promptly delivered to the Waste Water Treatment Plant 




storage yard.  Only E.J.I.W. 1040 casting can be reused if in good




condition.


h.
All manhole castings shall be watertight, bolt-down type, E.J.I.W.


H 1040 or approved equal.


4.
The contractor shall be responsible for all by-pass pumping required to maintain 



flow in the public sewer system.

5.
The contractor shall be responsible for all traffic maintenance and control required to maintain safe and adequate vehicle and pedestrian traffic, as 



determined by the engineer or township representative, during all manhole 



replacement operations.
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Manhole Cleaning

1.
All concrete and masonry surfaces to be rehabilitated and/or sealed must be clean.  All 



grease, oil, latence, coatings, loose bricks, mortar, unsound concrete and other foreign 



materials must be completely removed.  

            2.
Water blasting (for brick & block manhole only) utilizing proper nozzles shall be the primary method of cleaning; however, other methods such as wet or dry sandblasting, acid wash, concrete cleaners, degreasers or mechanical means may be required to properly clean the surface.  

             3.
All surfaces on which these other methods are used shall be thoroughly rinsed, scrubbed, and neutralized to remove cleaning agents and their reactant products.  All cleaning will be performed by the Contractor at no cost to the Owner.

Manhole Structure Sealing  

           1.
Manhole structure sealing includes the sealing of the manhole base, walls, corbel/cone and chimney.  This type of sealing shall be done during high groundwater conditions, unless the points of leakage have been previously identified.

Procedures

a.
Safety:  The Contractor shall be responsible to ensure that all work is performed in strict accordance with all applicable OSHA standards.  Particular attention is drawn to those safety requirements regarding confined space entry.

b.
Stopping Infiltration:  After surface preparation and prior to the application of mortars and coatings, infiltration shall either be stopped by plugging, chemical grout sealing, or channeled through "bleed" pipes installed at the bottom of the manhole.

c.
Patching:  All large holes or voids around stops, joints or pipes, all spoiled areas and all holes caused by missing or cracked brick shall be patched and all missing mortar repointed using a nonshrink patching mortar.  All cracked or disintegrated material shall be removed from the area to be patched or repointed, exposing a sound subbase.  All cracks not subject to movement and greater than 1/16 inch in width shall be routed out to a minimum width and depth of 1/2 inch and patched with non-shrink patching mortar.
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d.
Coating:  A waterproof, cementitious coating shall be applied to all surfaces, from and including the manhole bench to the bottom of the frame seal.  The material shall be applied in accordance with the manufacturer's recommendations to surfaces that are free of cracks or voids wider than 1/16 inch.  A minimum of two coats (of contrasting 


colors) of this material shall be applied; however, an additional coat may be required, depending on the depth of the manhole.  When completed, the coating shall be free of any cracks or holes.


Materials

1.
The materials used shall be designed, manufactured and intended for sewer manhole rehabilitation and the specific application in which they are used.  

2.
The materials shall have a proven history of performance in sewer 


manhole rehabilitation.  


3.
The material shall be delivered to the job site in original unopened 



packages and clearly labeled with the manufacturer's identification and 



printed instructions.  


4.
All material shall be stored and handled in accordance with 


recommendations of the manufacturer and the American Concrete 


Institute.  


5.
All material shall be mixed and applied in accordance with the 



manufacturer's written instructions. 


6.
 Materials used for specific applications shall be as follows:



a.
Stopping active leaks in concrete and masonry manholes:




1.
A premixed fast-setting, volume-stable waterproof cement plug 





consisting of hydraulic cement, graded silica aggregates, special 





plasticizing and accelerating agents. 




2.
It shall not contain chlorides, gypsums, plasters, iron particles, aluminum 

powder or gas-forming agents, or promote the corrosion of steel it may come in contact with.  Set time shall be approximately 1 minute.  Ten-minute compressive strength shall be approximately 500 psi.


3.
A siliconate-based liquid accelerator, field mixed with neat portland cement.  The set time shall be approximately 1 minute.

4.
The elastomeric polyurethane resin-soaked method, using dry twisted jute oakum, or resin-rod with polyurethane resin (water activated).
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b.
Patching, repointing, filling and repairing non-leaking holes, cracks, and spalls in concrete and masonry manholes:

1.
A premixed nonshrink cement-based patching material 


consisting of hydraulic cement, graded silica aggregates, 


special plasticizing and accelerating agents, which has 


been formulated for vertical or overhead use. 

2.
It shall not contain chlorides, gypsums, plasters, iron 


particles, aluminum powder, or gas-forming agents or 


promote the corrosion of steel it may come into contact 


with.  

3.
Set time (ASTM C-191) shall be less than 30 minutes.  

4.
One-hour compressive strength (ASTM C-109) shall be 


a minimum of 200 psi and the ultimate compressive 


strengths (ASTM C-109) shall be a minimum of 5,000 


psi.  Bond strengths (ASTM C-882-Modified) shall be a 


minimum of 1,700 psi,

c.
Coating for waterproofing, concrete, block and brick manholes:

1.
A liquid polymer modified hydraulic waterproof coating 


which shall provide a secure (mechanical and chemical) 


bond.  

2.
The material shall be available in contrasting colors.  

3.
When fully cured, the two-coat or three-coat system 


shall be able to withstand a hydrostatic pressure of 7 or 


30 psi respectively, without any visible leaks.

7.
Application of the materials shall be in accordance with the material manufacturer's recommendations. Plugging leaks and patching surfaces shall be performed where indicated.

8.
After proper curing of the applied materials, any "bleed" pipes that were used shall be removed, and the holes plugged and coated with the specified materials.

Precast Manhole Joint Sealing  

Precast joint sealing includes the sealing of barrel joints using one of the following methods and procedures.

1.
Cementitious Sealing 
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a.
Use the same materials as required above under item (B) of the section titled “Manhole Structure Sealing.”

2.
Chemical Grout Sealing

a.
At each point of leakage within the manhole structure, a hole shall be carefully drilled from within the manhole and shall extend through the entire manhole wall.  

b.
In cases where there are multiple leaks around the circumference of the manhole, fewer holes may be drilled, providing all leakage is stopped from these holes.  

c.
Grout ports or sealant injection devices shall be placed in these previously drilled holes in such a way as to provide a watertight seal between the holes and the injection device.  A hose, or hoses, shall be attached to the injection device from 




an injection pump.  

d.
Chemical sealing materials, as specified, shall then be pumped through the hose until material refusal is recorded on the pressure gage mounted on the pumping unit or a predetermined quantity of sealant has been injected.  

e.
Care shall be taken during the pumping operation to insure that excessive pressures do not develop and cause damage to the manhole structure.  

f.
Upon completion of the injection, the ports shall be removed and the remaining holes filled with mortar and troweled flush with the surface of the manhole walls or other surfaces.  The mortar conforming to the requirements listed under item (B) of the section titled “Manhole Structure Sealing.”

Structural Manhole Rehabilitation  

1.
Manholes that are not structurally sound and/or have severe infiltration and inflow shall be 


rehabilitated by the following structural lining method.

      2.
This specification shall govern all work, materials, and equipment required for manhole 


rehabilitation for the purpose of eliminating infiltration, repair of voids, and restoration of the 

structural integrity of the manhole as a result of applying a monolithic fiber-reinforced structural/structurally enhanced cementitious liner to the wall and bench surfaces of brick, concrete, or any other masonry construction material.

3.
Described are procedures for manhole preparation, cleaning, application and testing.  The 


applicator, approved and trained by the manufacturer, shall furnish all labor, equipment and 


materials for applying a cementitious mix to form a monolithic liner for a minimum 1/2 inch 


thickness, with machinery specially designed for the application.  All aspects of the installation 


shall be in accordance with the manufacturer's recommendation and with the following 

 
specifications which include:

a.
The removal of any loose and unsound material. 
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b.
Cleaning of the area to be sprayed with high pressure water.

c.
The repair and filling of voids.

d.
The repair and sealing of the invert and benches.

e.
The elimination of active infiltration prior to making the application.

f.
The spray application of a cementitious mix to form a structural/structurally enhanced monolithic liner.


Safety



1.
Refer to the section titled  “Manhole Structure Sealing.”

Stopping Infiltration



1.
Refer to the section titled  “Manhole Structure Sealing.”

Patching



1.
Refer to the section titled  “Manhole Structure Sealing.”

Manhole Lining

1.
Liner Mix (Strong Seal MS - 2 or Approved Equal)

Material: a cementitious liner, shall be used to form a structural/structurally 

enhanced monolithic liner covering all interior manhole surfaces and shall have 

the following minimum requirements at 28 days:

a.
Compressive Strength (ASTM C-579B)


3,000 psi

b.
Tensile Strength (ASTM C0496)


300 psi

c.
Flexural Strength (ASTM C-293)


 
 600 psi

d.
Shrinkage (ASTM C-596) @ 90% relative humidity   
      
0 psi

e.
Bond (ASTM C-321)




  
130 psi

f.
Density, when applied



           105+/-pcf

Strong Seal MS-2A shall be made with Type I or Type III Portland Cement and 

shall be used according to manufacturer's recommendations in applications where 

there is no or very mild sulfide conditions (pH 3.0 or higher).


Strong Seal MS-2C shall be made with Calcium Aluminate Cement and shall be used according to manufacturer's recommendations in applications where there is evidence of severe sulfide conditions (pH 1.0 or higher).

Strong Seal MS-2SR shall be made with Calcium Aluminate Cement with special 

Polymers and shall be used according to manufacturer's recommendations in 

applications where there is evidence of harsh sulfide conditions (pH levels less 

than 1.0).
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Water
The contractor shall be responsible to ensure that the water is clean and potable.  Questionable water shall be tested by a testing laboratory in accordance with ASTM C-94, and at the contractor’s expense.  Potable water need not be tested.

Equipment


Specially designed machines consisting of an optimized progressive cavity pump 

capable of producing a minimum of 250 psi pumping pressure, contra-blend mixer with twin 

ribbon paddle with end discharge, and an air system for spray application of product, shall be used for applying lining material.

Equipment is complete with water storage and metering system.  Mixer and pump are hydraulically powered.  Equipment is mounted to heavy duty construction tandem axle, road worthy trailer, complete with electric brakes and running lights.  Internal combustion engine powers hydraulic system and air compressor.


Application

Preparation

1.
Place covers over invert to prevent extraneous material from entering the sewer lines.

2.
All foreign material shall be removed from the manhole wall and bench using a high pressure water spray (minimum 1,200 psi).  Loose and protruding brick, mortar, and concrete shall be removed using a mason's hammer and chisel and/or scraper.  Fill any large voids with quick setting patching mix.

3.
Active leaks shall be stopped using quick setting, specially formulated mixes according to manufacturer's recommendations.  Some leaks may require weep holes to localize the infiltration during the application after which the weep holes shall be plugged with the quick setting mix prior to the final liner application.  When severe infiltration is present, drilling may be required in order to pressure grout using a cementitious grout.  Manufacturer's recommendations shall be followed when pressure grouting is required.

Invert Repair

1.
After all preparation has been completed, remove all loose material and wash wall again.

2.
Any bench, invert, or service line repairs shall be made at this time using the quick setting patching mix and shall be used per manufacturer's recommendations.
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3.
Invert repair shall be performed on all inverts with visible damage or infiltration.  After blocking flow through the manhole, and thoroughly cleaning invert, the quick setting patch mix shall be applied to the invert in an expeditious manner.  The mix shall be troweled uniformly into the damaged invert extending out onto the base of the manhole sufficiently to tie into the structural/structurally enhanced monolithic liner to be applied.  The finished invert surfaces shall be smooth and free of ridges.  The flow may be re-established in the manhole within 30 minutes after placement of the mix. 

Mixing
1.
For each bag of product, use the amount of water specified by the manufacturer and mix using the approved equipment described in Part 3 for 30 seconds to 1 minute after all materials have been placed in the mixing hopper.

2.
Place the mix into the holding hopper and prepare another batch with timing such that the nozzle person can spray in a continuous manner without interruption until each application is complete.

Spraying



1.
1st Application

The surface prior to spraying shall be clean and must be free of all foreign material and shall be damp without noticeable free water droplets or running water, but totally saturated, just prior to application.  Materials shall be spray applied from the bottom of the wall to the top, to a minimum uniform thickness to insure that all cracks, crevices, and voids are filled and a relatively smooth surface remains after light troweling.  The light troweling is performed to compact the material into voids and to set the bond.


2.
2nd Application

A second application is applied after the 1st application has begun to take an initial set (disappearance of surface sheen which could be 15 minutes to 1 hour depending up ambient conditions) to assure a minimum total finished thickness of 1/2 inch.  The surface is then troweled to a smooth finish being careful not to over trowel so as to bring additional water to the surface and weaken it.  Manufacturer's recommendations shall be followed whenever more than 24 hours have elapsed between applications.


3.
3rd Application

The wooden covers shall be removed at this time and the bench sprayed such that a gradual slope is produced from the walls to the invert with the thickness at the edge of the invert being no less than 1/2 inch.  The wall/bench intersection shall be rounded to a uniform radius the full circumference of the intersection.
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Curing



1.  
Caution should be taken to minimize exposure of applied product to sunlight and 




air movement.  

2.
If application of second coat is to be longer that 15 minutes after completion of 


application of 1st coat, the manhole cover shall be set back in place.  



3.
At no time should the finished product be exposed to sunlight or air movement 




for longer than 15 minutes before replacing the manhole cover.  



4.
In extremely hot and arid climates, manholes should be shaded while 




reconstruction is in process.

5.
The final application shall have a minimum of four (4) hours cure time before being subjected to active flow.

6.
Traffic shall not be allowed over manholes for 12 hours after reconstruction is complete.

Weather

1.
No application shall be made to frozen surfaces or if freezing is expected to occur 


inside the manhole within 24 hours after application.  

2. If ambient temperatures are in excess of 95 degrees F., precautions shall be taken 


to keep the mix temperature at time of application below 90 degrees F.  

3. Mix water temperature shall not exceed 85 degrees F.  Chill with ice if necessary.

Product Testing

1. Six - 2-inch cubes (or cylinders approved by the Engineer) shall be cast each day or from every 50 bags of product used, and shall be properly labeled and sent in for testing in accordance with the owner's or manufacturer's directions, for compression strength testing as described in ASTM C-579B.  

2. All testing will be performed at no cost to the Owner.

Final Acceptance
After the various types of rehabilitation and sealing work has been completed, the work shall be visually inspected and the manholes tested by the Contractor (as required) in the presence of the Engineer.  

The Engineer reserves the right to inspect the rehabilitated and sealed manholes during the warranty 

period.  

HEI/RSR
11 of 11
JUNE 2003

Any leakage or defects in the work found by this inspection shall be corrected by the Contractor within two (2) years at no additional cost to the Owner.

1.
Structure Sealing Test  



Manhole structure sealing shall be visually inspected for water tightness 



against leakage of water into the manhole. 



2.
All visible leaks and defects observed during inspection shall be repaired 


to the Engineer's satisfaction.


Frame Sealing Test  

1.
Manufactured frame seals shall be visually inspected to insure that the 

sleeve is properly positioned, tight against the manhole surfaces, that no 

voids or leakage points exist under the sleeve and that the bands and locking nuts are tight.  

2.
This inspection shall be made prior to backfilling when an external seal 

is used.

3.
Manhole frame sealing shall be randomly tested for leakage using a 

method approved by the Engineer.  

4.
A minimum of 10 percent of the sealed manholes shall be tested.  Manholes that fail shall be reworked and retested by the Contractor at no additional compensation.  

5.
If more than 5 percent of the manholes tested fail the initial test,  

an additional 10 percent of the sealed manholes shall be tested.  

6.
This process will continue until the testing is satisfactory, or until all 

manholes have been tested.


Cover Sealing Test  

1.
The sealed manhole covers shall be visually inspected to insure that the 



bearing surface was properly cleaned and that products were  properly sized and 



installed according to the manufacturer's instructions.

2.
Any manholes that are leaking, are visually unacceptable, or fail the test 


shall be reworked and retested.  

3.
The Engineer reserves the right to inspect the sealed manholes during the warranty period.  

4.
Any leakage or defects in the work found by this inspection shall be corrected by the Contractor within an agreed upon time at no additional cost to the Owner.

5.
All manhole testing shall be performed by the Contractor at no additional cost to the Owner as required by the Engineer.

STANDARD SPECIFICATIONS

FOR

SANITARY SEWER PUMP STATION
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Description
The work under this section includes, but is not limited to, the furnishing and installation of all sanitary sewer pump stations as indicated on the plans and as necessary for the proper and complete performance of the work.  

Any possible inconsistencies which may exist between the requirements of Michigan Department of Environmental Quality for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

Materials

Pump Station Wet Well

1. The wet well must have an integral bottom.

2. The walls must be pre-cast and have continuous reinforcing bars around the corners.

3. The wet well sections must be water tight. 

4. The access hatch must be aluminum with a safety gate and a 300 pound per square foot load capacity.  The access hatch must also be able to be pad locked.

5. A vent must be provided fort the wet well.


Electrical Equipment

1. All electrical equipment must be explosion proof.

2. All electrical cords shall be designed for flexibility and serviceability under conditions of extra hard use.

3. All electrical cords shall meet the current requirements of the National Electric Code for flexible cords in Wastewater Pump Stations.

4. The control panel must be equipped with a generator receptacle for portable power during power outages.  In certain accesses, a natural gas generator may be required to be provided with the pump station.

5. The control panel must be equipped for the installation of the Township’s current telemetry system.

6. Gas tight seals shall be provided in the conduits from the wet well.
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Pumps

1. Pumps shall automatically alternate from lead to lag.

2. All floats and controls shall be intrinsically safe.

3. Flexible joints shall be used for all piping between the lift station and valve chamber

4. The railing system (guide rails and lift chain) must be universal and capable with at least three (3) separate pump manufactures.

5. All pumps shall be submersible type pumps.

6. The pump manufacturer shall be pre-approved by the Township Engineer and WWTP Superintendent prior to installation.

7. Hour meters shall be provided for all pumps.

8. An alarm system shall be provided for all pumps.  This system shall include the following:

a. Pump

b. Seal Failure

c. Power failure 

d. High Water

e. Low Water

The alarm system shall be capable of connecting to the Township’s current telemetry system and a battery back-up must be provided.

9. As part of the shop drawing submittal, the pump manufacturer must provide the elevation of the following conditions.


INITAIL & FINAL CONDITIONS

a. High water alarm

b. Lag pump on

c. Lead pump on

d. Pumps off

e. Redundant off & Low water alarm

f. Base slab


Also, pump manufactures must provide the following information

a. Number of pumps

b. Type, model and horsepower rating of pump(s).

c. Impeller diameter

d. Length, type, nominal diameter, c-factor, and inner diameter of pipe.

e. Number of discharge connections, elbow, valves, check valves, and outlets for pipe system.

f. The water velocity, total flow, static head and total head for both initial and final conditions,

g. Direction of flow

10. The pump “OFF” level shall be above the impeller.
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Construction Methods
Pump Station Wet Well

1. Construct wet well to the grades, lines and levels indicated on the plans and as specified.

2. Structures shall be complete with concrete base, reinforcing, frames, covers, access hatches, etc. as shown and for a complete installation.

3. Wet wells shall conform to the dimensions indicated on the plans and as specified.

Electrical Equipment

1. All electrical equipment shall be installed per the current National Electric Code, manufacturers recommendation, and applicable Township ordinances and specifications.

Pump Station

1. All pump station equipment, piping, etc. shall be installed to manufacturers recommendation and applicable Township ordinances and specifications.

2. The pump manufacture must provide the Township Engineer and WWTP Superintendent with a certification that the pump station is installed and operating as designed prior to acceptances by the Township.

Maintenance, Guarantee and Warranty

1. The installer of the pump station must provide the Township with a two-year maintenance and Guarantee Bond per the Township ordinances.

2. The pump manufacturer must provide the Township with a written two-year warranty of any and all parts, labor and materials of the station..

STANDARD SPECIFICATIONS

FOR

EDGE DRAIN
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Description
This work will be in accordance with Sections 6.02, 8.02 and 8.09 of the 1990 MDOT Standard Specifications, except as specified herein.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of either the Monroe County Drain Commissioner or the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
The installation of the edge drain shall include excavation, placing the pipe in the trench, and backfilling with pea gravel.

2.
The installation of the edge drain shall include connections to the existing and proposed catch basins or inlets along the gutter line as shown or as directed.

Materials
1.
The edge drain shall be 6" perforated PVC pipe wrapped in an approved soil filtration fabric and as directed by engineer.

Construction Methods
1.
The drain shall be installed ten (10) feet each way from the structure parallel to the curb in a 24" wide trench and shall be 1- ½ feet below the bottom of the pavement.

2.
The pea gravel shall be filled from a minimum of 4" below the pipe to the bottom of the pavement base.

STANDARD SPECIFICATIONS


FOR


ADJUSTING STRUCTURES
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Description
This work shall be in accordance with Section 5.14.06 of the 1990 MDOT Standard Specifications, except as here in specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of either the Monroe County Drain Commissioner or the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
This item shall include all structures which are raised or lowered to a specified vertical heights.  This includes, but is not limited to, storm manholes, catch basins, inlets, gate wells, and stop boxes.  Refer to the Sanitary Sewer Manhole Rehabilitation for sanitary sewer manhole adjustments.

2.
The work under this item shall provide for a change in elevation of up to 12 inches, measured vertically from the top of the masonry or concrete structure, and shall include repairs to the existing structure within this limit.  If the structure needs additional repairs beyond the limit set forth, the contractor must obtain approval from the engineer prior to completing any additional repairs to the structure.

3.
The contractor is responsible to clear out all structures as directed by the engineer, prior to completing any repairs or adjusting to the structure.

4.
All catch basins, manholes, gate wells and inlets shall be kept thoroughly cleaned of silt, debris and foreign matter and shall be free from such accumulations at the time of final acceptance.

5.
The contractor is responsible for adjusting all structures within the project area to the final grade or as directed by the engineer. This includes, but is not limited to, manholes, catch basins, inlets, gatewells, and stop boxes.

6.
Equipment will not be permitted to operate over adjusted structures any sooner than 24 hours after their completion, unless otherwise approved by the engineer.

STANDARD SPECIFICATIONS


FOR


RECONSTRUCTING STRUCTURES
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Description
This item shall include all structures which are raised or lowered to a specified vertical height. This includes, but is not limited to, storm manholes, catch basins, inlets, gate wells, and stop boxes.  Refer to Sanitary Sewer Manhole Rehabilitation for Sanitary Sewer Manholes.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of either the Monroe County Drain Commissioner or the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1. Where called for on the plans or as authorized by the Engineer, existing structures shall be reconstructed to the required line and elevation to essentially conform to the details on the plans for standard structures, using the existing covers.  

2. Where the structure is in need of repair or recorbelling, as determined by the Engineer, it shall be cleaned out by the Contractor, broken down and rebuilt with new materials to the required elevation.  Any portion of the structure damaged beyond the limits of reconstruction called for on the plans or authorized by the Engineer shall be removed and replaced at the Contractor's expense.  

3. All catch basins, manholes, gate wells and inlets shall be kept thoroughly cleaned of silt, debris and foreign matter and shall be free from such accumulations at the time of final acceptance.

4. The contractor is responsible for adjusting all structures within the project area to the final grade or as directed by the engineer. This includes, but is not limited to, manholes, catch basins, inlets, gatewells, and stop boxes.

5. The Contractor shall install all permanent bulkheads as needed and as directed by the Engineer.

STANDARD SPECIFICATIONS

FOR

REMOVING PAVEMENT

HEI/RSR
1 OF 1
JUNE 2003
Description
This work shall be in accordance with Sections 2.07 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

Requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
The removal of existing pavement, including concrete pavement, asphalt cap and integral curb, as called for in the plans.

2.
Any existing base material removed when removing pavement shall be replaced with similar material back to its original grade, as approved by the Engineer.

STANDARD SPECIFICATIONS

FOR

REMOVING DRIVE APPROACHES
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Description
This work shall be in accordance with Sections 2.07 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
The removal of existing drive approaches as needed for the removal of pavement and as directed by the Engineer.

2.
Any existing base material removed when removing pavement shall be replaced with similar material back to its original grade, as approved by the Engineer.

STANDARD SPECIFICATION

FOR

REMOVING SIDEWALKS
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Description
This work shall be in accordance with Sections 2.07 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
The removal of existing sidewalks as needed for the removal of pavement and as directed by the engineer.

2.
Any existing base material removed when removing pavement shall be replaced with similar material back to its original grade, as approved by the Engineer.

STANDARD SPECIFICATION


FOR


CONCRETE PAVEMENT 
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Description
This work shall be as specified in Sections 4.50, 6.09, 7.01, and 8.24 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
The concrete mix shall be 5.5% air entrained with a tolerance of plus or minus 1.5% and designated to provided 3,500 psi at 28 days, with a slump between 3 and 5 inches.

2.
The contractor shall be responsible for backfilling behind the curb with approved  clay material as shown in the plans and as directed by the engineer.  Sand and/or rocks over 2 inches in diameter shall not be allowed as backfill material.

3.
The contractor shall be responsible for the installation of all joints and as directed by the engineer. All joints shall be sealed with an approved hot-poured elastic-type compound.

4.
The contractor is responsible for adjusting all structures within the project area to the final grade or as directed by the engineer. 

5.
The contractor shall maintain proper traffic by means of pavement gaps whenever deemed necessary and as directed by the engineer.

6.
Construction of concrete road pavement requires the use of a paving machine, complete with spreading and screeding capability.  A jigger-board is not an acceptable device for this purpose.

Construction Methods

Curing
1.
Curing shall be in accordance with Section 8.24 of the Standard Specifications, except that for textured surfaces, there shall be one application of curing compound at the rate of one gallon per 150 square feet.

Integral Curb
1.
Integral curbs shall be constructed monolithically with the pavement slab.  

2.
The curb material shall be placed before the pavement has started its initial set, and shall be of the same mix and shall conform, in all respects, to the requirements for concrete in the pavement.

3.
Immediately following the final floating of the pavement, the area where the curb material is to be placed shall be roughened so as to secure a good bond between the pavement and the curb.
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4.
Face and back forms will be required when constructing curb.  

5.
The curb concrete shall be spaded sufficiently to eliminate all voids, and tamped to bring the mortar to the surface.

6.
Immediately after removal of the forms, any visible areas of honeycomb or minor defects shall be filled with mortar, composed of one part Portland cement and two parts of fine aggregate from the same source as used in the pavement, applied with a wooden float.  

7.
Immediate steps shall be taken by the Contractor to correct the conditions contributing to these defects.


Paving

1.
Construction of concrete road pavement requires the use of a paving machine, complete with spreading and screeding capability.  A jigger-board is not an acceptable device for this purpose.

Slip-Form Paving
1.
The slip-form paving equipment shall have automatic horizontal and vertical controls.  

2.
If the Contractor cannot maintain the required horizontal and vertical controls using his selected method, the use of slip-form methods shall be discontinued and the  pavement shall be placed by means of fixed forms.

Paving Joints
1.
Joints in the concrete pavement shall be placed as required in Section 4.50 of the Standard Specifications and shall conform to the current MDOT Standard Plans and positions shown on the plans or as directed
2.
Expansion joints with load transfer shall be placed at spring points, at locations shown on the plans, and at locations indicated as follows:

a.
Where necessary to relieve horizontal pressures at sharp vertical curves, expansion joints shall also be placed as shown on the plans or where directed by the Engineer.

b.
Expansion joints shall also be placed at the P.C. and P.T. or horizontal curves where the degree of curvature is 2o30' or more.

c.
During the period from September 15 to April 15, expansion joints shall be spaced at maximum intervals of 324 feet.  If any portion of a multiple lane pavement is to be placed between September 15 and April 15, expansion joints for the entire width of the pavement shall be spaced at maximum intervals of 324 feet.
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3.
All transverse joints in the concrete pavement shall extend entirely through the integral curb.  Joints in integral curbs shall be sealed with a hot-poured sealant.

4.
The edges of all transverse joints in the integral curb shall be rounded with an approved finishing tool having a radius of ¼ inch or mats shall be lapped approximately 12 inches, and that pavement reinforcement shall stop 6 inches from all expansion or contraction joints.

5.
End-of-pour joints shall be placed at the location of the full-width pavement and the start of non-reinforced concrete temporary transition tapers as shown on the plans and elsewhere as directed by the Engineer.

6.
External Longitudinal Pavement Joints shall be placed as shown on the plans.

STANDARD SPECIFICATIONS

FOR

CONCRETE DRIVE APPROACH
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Description

This work shall be in accordance with Section 6.08 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
The concrete mix shall be Grade 35 with a cement content of 564 lb./cyd. , air entrainment of 5.5%, with a tolerance of plus or minus 1.5%,  and designated to provided 3500 psi at 28 days.

2.
The base for all drive approaches shall be 21A Crushed Limestone and shall be 6" thick (CIP).

3.
All residential concrete drive approaches shall have a transverse expansion joint at the existing sidewalk (1") and at the back of curb (0.5").

4.
All residential concrete drive approaches shall be 6 inches thick and have a thickened edge as directed by the Engineer.

5.
All commercial and industrial drive approaches shall be installed per MDOT Detail “M”, as directed by the Engineer, and shall be 6 inches and 8 inches thick respectively.

6.
All concrete drive approaches, unless called for in the plans, shall be unreinforced.

4. The contractor shall be responsible for the installation of all joints as shown in the plans and as directed by the engineer. All expansion joints shall be sealed with a hot-poured elastic-type compound.  

5. The contractor is responsible for adjusting all existing structures in the approaches to the final grade or as directed by the engineer.

6. Manholes are not allowed in drive approaches, and fire hydrants shall be at a minimum 3’ from approaches.

STANDARD SPECIFICATIONS


FOR


CONCRETE SIDEWALK
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Description
This work shall be in accordance with Section 6.11 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1.
The concrete mix shall be Grade 35 with a cement content of 564 lb./cyd. , air entrainment of 5.5%, with a tolerance of plus or minus 1.5%,  and designated to provided 3500 psi at 28 days.

2.
If required to meet grade or replace poor soil conditions, the base for all concrete sidewalks shall be 21A Crushed Limestone and shall be a minimum of 4" thick (CIP).

3.
The concrete sidewalks at all new concrete approaches, as called for in the plans, shall be 6" or 8” thick, as indicated on the plans, with a minimum of 6” thick 21A Crushed Limestone base.

4.
Concrete sidewalks, if shown on the plans, shall include handicap ramps.

5.
The contractor shall be responsible for the installation of all joints as shown in the plans and as directed by the engineer. All expansion joints shall be sealed with a hot-poured elastic-type compound.

6.
The contractor is responsible for adjusting all structures in the sidewalks to the final grade or as directed by the engineer. 

STANDARD SPECIFICATIONS

FOR

CONCRETE CURB AND GUTTER
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Description
This work shall be in accordance with Section 6.09 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.


1.
The Contractor shall be responsible for stripping of topsoil and vegetation and excavation of all materials to the area below the proposed curb and gutter base course.


2.
The Contractor is responsible for the disposal of all topsoil, vegetation, or unsuitable soil from the site.  Any suitable material, as determined by the Engineer, shall be stockpiled on site and reused as backfill behind the proposed curb and gutter.


3.
The Contractor shall only excavate enough area to properly install the curb and gutter as called for in the plans.


4.
The Contractor shall install a minimum of 4 inches of 21A crushed limestone base for the curb and gutter.  This base shall extend one foot past the back of curb as shown on the plans.


5.
The Contractor shall backfill behind the curb in order to install the 


restoration as specified.  This backfill can be salvaged material from the excavation of the curb and gutter or approved clay material hauled to the site.  Any off-site material must be approved by the Engineer prior to placement.  Sand and/or rocks 2 inches in diameter shall not be allowed as backfill material.  The backfill must be compacted in place and graded as approved by the Engineer.

Construction Methods
Joints are to be laid out as follows:


1.
Install expansion joint materials at all points of curvature and every 400 feet.


2.
Install expansion joint materials behind the curb at the abutment to 



sidewalks, drive approaches, and adjacent structures.


3.
Place contraction joints every ten feet along the length of all curbs, gutters, and all combination curbs and gutters.


4.
All control and expansion joints are to be sealed with hot-poured, elastic-type compound.

STANDARD SPECIFICATIONS

FOR

ASPHALT PAVEMENT
HEI/RSR
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Description
This work shall be in accordance with Section 4.00 of the 1990 MDOT Standard Specifications, except as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

Installation
6. The contractor shall install the asphalt pavement to the dimensions and thickness shown on the plans.

7. The bituminous mixture shall be placed by the self-propelled mechanical paver or spreader to a depth that, when compacted, the mixture will have the thickness, width, and slope specified or as directed by the Engineer.

8. Paths placed in thickness of 250 pounds per square yard, or less, may be placed in one course.

9. When placing the top course on paths 8 feet in width or greater, the material shall be placed using a paver having an automatically controlled and activated screed and strike-off assembly and corresponding grade referencing equipment as directed by the Engineer.

Rolling and Compacting

a.
Each layer of bituminous mixture shall be compacted to the required density with approved rollers.  At least 2 rollers will be required when the lay-down rate exceeds 800 square yards per hour.

b.
Steel 3-wheel rollers may be used for initial paving immediately following the paver.

c.
The final rolling operation on each layer of bituminous mixture shall be accomplished by use of tandem steel-wheel rollers or by use of vibratory rollers operated in the static mode.

d.
Roller wheels will be kept properly moistened with water.

e.
Pneumatic-tired rollers will not be permitted on wearing courses.

f.
Pneumatic-tired rollers shall be operated in a competent manner and shall not mark or rut surface or displace the pavement edge.
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g.
The pneumatic-tired roller shall be ballasted to obtain the required ground contact pressures as directed by the Engineer.  In order to obtain a uniformly textured mat and the desired pavement density, the Engineer may direct the Contractor to raise or lower tire pressures at any time during the rolling operations.  The rollers operations shall conducted in such a manner as to prevent scuffing or chatter marks in the pavement surface.  The number of passes made by the pneumatic-tired roller shall not be less than 2 round trip passes over each area.

h.
Rolling of the mixture shall begin as soon after placing as it will bear the roller without undue displacement, picking up the mat or cracking.  Rolling shall start longitudinally at the extreme sides of the lanes and proceed toward the center of the pavement, overlapping on successive trips by at least half the width of the drive wheel of the roller.  Alternate trips of the roller shall be of slightly different lengths.  the maximum roller speed for the type of mixture or thickness of the layer being placed.

i.
When compacting an adjoining lane, the longitudinal joint shall be rolled first with the roller supported mainly on the cold lane with only 3 to 6 inches of the roller extending onto the freshly placed bituminous material.

j.
Finish rolling shall continue until all roller marks are eliminated

k.
Areas inaccessible to the standard 8-ton tandem rollers shall be compacted by self-propelled trench rollers of suitable width, approved by the Engineer, and weighing not less than 300 pounds per inch of width.

l.
Skin patching will not be permitted on any area that has been rolled.

m.
Any mixture that becomes mixed with foreign material or is any way defective shall be removed and replaced at the Contractor's expense.

n.
Rolling shall proceed continuously until the required compaction is obtained.

Weather and Seasonal Limitations

a.
Bituminous mixtures shall not be placed nor the prime coat or bond coat applied when rain is threatening or when the moisture on the existing surface would prevent satisfactory bonding.

b.
Unless otherwise approved by the Engineer in writing, temperature and seasonal requirements for placing bituminous mixtures shall be in accordance with the current most standards.

c.
Bituminous paving will not be allowed when there is frost in the grade.
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Protection of Structures

a.
Structures shall be protected to prevent their surfaces from being discolored during the application of bituminous material to the road surface.

Equipment
1.
The Contractor shall furnish sufficient equipment for the placing of the bituminous paving material and the construction of bituminous curbing.  

2.
The equipment shall be on the job site and ready for normal operation before the placing of material is started.  

3.
All equipment shall be in good working order.  

4.
The equipment shall be subject to inspections and testing during construction.  

5.
The equipment shall be of sufficient capacity that the operation can be continuous and a rate of production obtained which insures good workmanship and eliminates overloading of the equipment or frequent interruptions or delays.  

6.
The equipment shall conform to the requirements as specified in MDOT Section 4.00.

a.
Flasher Lights for Bituminous Concrete Equipment

1.
On bituminous construction where traffic is being maintained, chip spreaders, distributors, and rollers shall be equipped with at least one approved flashing, rotating, or oscillating amber light, and pavers shall be equipped with at least one such light on each side of the paver.  

2.
The lights shall be mounted so that the warning signal will be visible to traffic in both directions.  The lights shall be in operation all the while the work is in progress.

b.
Hauling Equipment

1.
Trucks used for hauling bituminous mixture shall have tight, clean, smooth beds which have been thinly coated with lime solution or other approved release agent to prevent the mixture from adhering to the beds.  

2.
Each truck shall have an adequately secured cover of such size and material as to completely protect the mixture from the weather and to retard the escape of heat from the mixture.
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c.
Pressure Distributor

1.
The distributor shall be mounted upon a vehicle which is capable of maintaining the uniform speeds required for proper application of the bituminous material.  

2.
The vehicle shall be equipped with an accurate tachometer which is calibrated to indicate speed in feet per minute.

3.
The pressure distributor shall have a capacity of at least 800 gallons.  

4.
It shall be equipped with heating facilities capable of maintaining the bituminous material at the specified temperature.  

5.
A positive displacement-type pump, installed so as to permit circulation of the material in the tank and between the tank and the spray bar shall be provided.  

6.
The pump power shall be independent of the vehicle power of the pump shall be operated by a power take-off from the vehicle power motor in such a manner that uniform distribution of the bituminous material at the rate specified will be obtained.  

7.
The distributor shall be equipped with a tachometer calibrated in revolutions per minute or gallons per minute.  

8.
Full circulating spray bars shall be available for application widths of 3 to 24 feet in one-foot increments.  

9.
The nozzles shall produce a uniform fan spray, and the shutoff shall be instantaneous with no dripping.  Nozzles in various sizes between 1/8 and 1/4 inch inclusive shall be available.

10.
The spray bar shall be set at the proper height to provide a uniform application at the specified coverage rate.

d. Pavers

1.
The paver shall be an approved self-powered machine capable of spreading and finishing the mixture in a uniform layer at the desired thickness and cross section and ready for compaction.  
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2.
The use of any machine in poor mechanical or worn condition will not be permitted.  

3.
The paver shall be of such design that the supporting wheels, treads, or other devices ride on the prepared base.  

4.
The full width of surface being applied shall be screeded by an oscillating or vibrating screed.  

5.
The paver shall at all times produce a uniformly finished surface, free from tearing or other blemishes that would require hand work.  

6.
The screed shall be adjustable to provide for tilting to secure the proper drag or compressive action necessary to produce the desired surface texture.

7.
The paver shall be equipped with a hopper and an automatic material-depth control device so that each distributing auger and corresponding feeder shall respond automatically to provide for a constant level of mix ahead of the screed unit to the full width of the lane being paved.

8.
In order to ensure that adequate material shall be fed to the center portion of the lane being paved, reverse pitch augers or paddles shall be installed at the inside of one or both ends of the auger shafts to force the mix to the middle portion of the lane.  

9.
If necessary to prevent segregation of the mix as it drops off the feed conveyor, battle plates shall be installed at the required location.

10.
When extensions are added to the paver, they shall be provided with the same vibrating screed or tamper action as the main unit of the paver, except for paving variable width areas.  

11.
The extensions shall also be equipped with a continuation of the automatically controlled spreading augers.  

12.
The screed and any extensions shall be provided with an approved method of heat distribution.

13.
Unless specified otherwise, bituminous pavers shall be equipped with an automatically controlled and activated screed and strike-off assembly capable of grade reference and transverse slope control.  

14. A manufacturer approved grade referencing attachment, not less than 30 feet in length, shall be used for all lower courses and the first lane of the wearing course.  
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15.
After the first lane of the wearing course has been placed, a 10-foot or longer grade referencing attachment may be substituted for constructing subsequent adjacent lanes of wearing course mixture.  

16.
A self-propelled mechanical spreader capable of maintaining the proper width, depth, and slope without causing segregation of the material may be used for base courses and for surface courses less than 8 feet in width.

17.
When surfacing ramps or shoulders or when the grade of a concrete gutter or other existing installation must be met, the manner of use or the automatic grade reference and slope control devices shall be determined by the Engineer.

18.
Whenever a breakdown or malfunction of the automatic controls occurs, the equipment may be operated manually for the remainder of the normal working day, provided this method of operation will produce results meeting the specification requirements.

e.
Mixers

1.
Mixers shall be self-propelled and a combination scarifier, pulverizer, mixer, and liquid distributor.  Unless otherwise specified, a minimum of 2 mixers will be required.

2.
If asphalt cement is used as a stabilizer, one mixer shall be a self-propelled single-pass stabilizer, combining a cutting rotor, a blending rotor, and at least one mixing rotor in the mixing chamber.

3.
The spray bar for distribution of the liquid shall operate in such a manner that all asphalt will be uniformly applied through the mixer at the time of mixing.  

4.
The equipment for distributing the bituminous material shall be adjustable and shall measure accurately the amounts of bituminous material being applied.  

5.
The bitumen pump shall be a positive displacement type pump.  It shall be equipped in such a manner as to make it possible to check accurately the rate of application of the bitumen at any time.  

6.
The mixer shall meet the approval of the Engineer.

f.
Joint Heaters

1.
Joint heaters shall be infrared or other approved heaters, equipped with automatic ignition and extinguishing system to ensure that the heater operates only when the paver is moving.  
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2.
It shall be of sufficient length and heating capacity to adequately soften the edge of the mat.  

3.
The heater shall be oriented parallel to the joint edge.  

4.
The bituminous pavement shall not be heated by a direct open flame.                                                        

g.
Rollers

1.
Steel-Wheel

a.
Steel-wheel rollers shall weigh at least 8 tons and shall be self-propelled, vibratory or static, tandem rollers or shall be self-propelled static 3-wheel rollers.  

b.
Steel-wheel rollers shall be free from backlash, faulty steering mechanism, or worn king bolts.  

c.
The steering device shall respond readily and permit the roller to be directed on the alignment desired.  

d.
Rollers shall be equipped with wheel sprinklers and scrapers.  

e.
Roller wheels shall be smooth and free from openings or projections which will mar the surface of the pavement. 

f.
Vibratory rollers shall have a shutoff to deactivate the vibrators when the roller speed is less than 0.5 mph and shall have provisions to lock in the manufacturer's recommended speed, the vibrations per minute, and the amplitude of vibration (Dynamic force) for the type of bituminous mixture being compacted.

h.
Drag

1.
An approved drag to level and properly distribute the cover material shall be available for use.  

2.
Such a drag may be made from one layer of chain link fencing 8 feet wide and at least 10 feet long, so constructed and hitched as to cover half the road width when dragged over the surface, or may be a brush broom drag of approved design.

3.
Pneumatic-Tired

a.
The pneumatic-tired roller shall be of the self-propelled type with a total weight, including ballast, not greater that 30 tons.  
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b.
It shall be equipped with a minimum of 7 wheels situated on the axles in such a way that the rear group of tires will not follow in the tracks of the forward group but will be so spaced that a minimum tire path overlap of 1/2 inch is obtained.  

c.
The tires shall be smooth and shall be capable of being inflated to or adapted to achieve a pressure necessary to provide ground-contact pressures of at least 80 pounds per square inch.  

d.
The tire pressures shall not vary by more than 5 pounds per square inch between individual tires.  

e.
The Contractor shall furnish the Engineer charts or tabulations showing the contact areas and the contact pressures for the fill range of tire inflation pressures and tire loadings for the type and size roller used.  

f.
The roller shall be equipped with a mechanism capable of reversing the motion of the roller smoothly.  

g.
The roller shall be equipped with wheel sprinklers and scrapers or mats.

i.
Chip Spreader

1.
The chip spreader shall be self-propelled and shall be equipped with pneumatic tires.

2.
The spreader shall be equipped with a screen mounted below the metering gage.

3.
The spreader shall be capable of spreading the cover material uniformly at widths of 3 to 12 feet, or separate spreaders shall be provided for the specific widths required.  

4.
The rate of discharge of the spreader shall be adjustable to spread uniform layers of 10 to 50 pounds per square yard.

j.
Miscellaneous Equipment

1.
Sufficient equipment for handling and hauling covered material shall be provided to insure prompt and continuous covering of bituminous materials.

2.
A self-propelled power broom, straight edges for testing, thermometers, and all necessary small tools to completely and satisfactorily finish the work shall be provided by the Contractor.

STANDARD SPECIFICATIONS


FOR


MAINTENANCE AGGREGATE, 21AA
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Description
The work to be performed under this item includes the furnishing, placing, compacting, and maintenance of temporary approaches or access strips to provide ingress/egress for the public to residential or commercial driveways or for traffic movements through local side streets until the final trimming of the pavement subbase takes place.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

Materials
The material to be used shall be clean, approved 21AA crushed concrete, free of debris, a recycled asphalt product (RAP), or other material(s) approved by the Engineer.

Construction Method
The work shall be performed in accordance with Section 302.03 of the 1996 MDOT Standard Specifications for Construction and as directed in the field by the Engineer.

Maintenance Aggregate, 21AA shall apply only at locations requested by the Engineer such as residential driveways and/or street intersections where special unforeseen circumstances arise during the course of the project.

If the material used for Maintenance Aggregate is the same material specified for the pavement base and such material is later incorporated into the work as base, no separate payment will be made for its use as Maintenance Aggregate.

Any such material that becomes contaminated from construction operations shall be removed and disposed of.


STANDARD SPECIFICATIONS


FOR


AGGREGATE BASE (C.I.P.)
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Description
This work shall be in accordance with Section 2.11 of the 1990 MDOT Standard Specifications, except as 

herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

1. Removal of Existing Pavement on Aggregate base.

The contractor is responsible for the removal of existing pavement, re-grading and compacting, of existing aggregate base at the proper minimum depth called out in the plans.  Additional base material shall be placed where there are areas of deficiency, as directed by the engineer.

2. Removal of Existing Pavement on Clay Subgrade.

The contractor is responsible for the removal of existing pavement and the clay subgrade to the minimum depth call out in the plans in order to place aggregate base material, as directed by the engineer.  The contractor must proof roll the clay subgrade prior to placement of the base.

3. New pavement and shoulders.

The contractor shall be responsible for excavation to the bottom elevation of the aggregate base, proof rolling of the clay subgrade, and installation of the aggregate base per the plans and as directed by the engineer.

4.
The contractor shall be responsible to haul away all of the spoils, including loading,
 trucking and disposal generated from installation of the base.

Materials
The material shall be 21A crushed limestone, except as revised below, shall conform to the grading and physical requirements of Section 8.02 of the 1990 MDOT Standard Specifications (Note: 21A slag shall be blast furnace slag only).  21A crushed limestone shall conform to the following grading and physical requirements:

% Passing 1-1/2" Sieve
100

% Passing 1" Sieve
85-100

% Passing 1/2" Sieve
50-75

% Passing No. 8 Sieve
20-45

% Loss by Washing
 3-8*

Wear by Los Angeles Abrasion

% Loss, Max.
45

Crushed Material, % Min.
25

*When the material is produced entirely by crushing rock, boulders, pebbles or slag, the maximum limit for loss by washing will be increased to 10%.

STANDARD SPECIFICATIONS


FOR


TRAFFIC MAINTENANCE AND CONTROL
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General
Traffic shall be maintained in accordance with Sections 1.04.04, 6.29, and 6.31 of the 1990 MDOT Standard Specifications for Construction including any Supplemental Specifications, and as herein specified.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

The Contractor shall coordinate his operations with Contractors performing work on other projects within or adjacent to the Construction Influence Area (CIA) as described below. 

Construction Influence Area (CIA)
The CIA shall extend for 1000 feet beyond the project limits in all directions.  Also included in the CIA are the advance signs at various locations to alert motorists of pending or ongoing construction activities of this project, including detour routes.

Traffic Restrictions
1.
No work shall be performed during the Memorial Day, July 4, and Labor Day holiday periods as defined by the Engineer. The actual date that all roads shall be open and no traffic stoppages shall be made shall be as directed by the Engineer.

Traffic Control Devices
General
1.
All traffic control devices and their usage shall conform to the Michigan Manual of Uniform Traffic Control Devices (MMUTCD), 1994 editions, as revised, and as specified herein.

2.
Signs and barricades, when required by the Engineer, are to be cleaned over the entire reflective surface.  The contractor is responsible for the operation, inspection, maintenance (cleaning), repositioning, and removal of the devices.

3.
During non-working periods, any site work with uncompleted work shall have advance signs, W20-1a ("ROAD WORK AHEAD"), and lighted Type II Barricades (plastic drums) at specific locations as directed by the Engineer.

4.
All warning signs shall be 48" x 48", unless otherwise noted in the plans or special provisions, and must be mounted at a seven-foot minimum bottom height.

HEI/RSR
2 OF 2
JUNE 2003

5.
If any existing road signs need to be removed for construction, the contractor is responsible for salvaging and reinstall the signs, including the posts and all necessary hardware required to perform the proper reinstallation.

Channelizing Devices
Channelizing devices required for all lane closures shall be Type II Lighted Barricades  (plastic drums).  Cones shall not be used for a lane closure.

When utilized, Type II Barricades shall be placed at 30 foot intervals along transition tapers and at 60 foot intervals along work areas or as directed by the Engineer.

STANDARD SPECIFICATIONS
FOR

RESTORATION
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Description
This special provision covers the requirements for Restoration for this project.  This work shall consist of shaping all disturbed areas behind the curb or shoulder, placing topsoil, seed or sod, fertilizer, mulch blanket or mulch, anchoring mulch, and as shown on plans and typical cross sections.  Restoration shall be in accordance with Section 6.53 of the 1990 MDOT Standard Specifications and as directed by the Engineer with the following exceptions and additions.

Any possible inconsistencies which may exist between the requirements included herein and the 

requirements of either the Monroe County Drain Commissioner or the Monroe County Road Commission for work under their jurisdiction, will be resolved by the Engineer at the time such inconsistency is identified.

Classification
Seeding will be classified as Class A or Class B depending on the type of soil and the area to be seeded.

	Class of Seeding
	Intended Use (For the guidance of the user and not a part of these specifications)
	Commercial Fertilizer (Lb./Acre)
	
Sowing Seeds

	
	
	
	Mixture No.
	Rate, Lb. per Acre

	
A
	Lawns, Boulevards, and Parks
	1200 Lb. Chemical
	
1 or 2
	
80

	
B
	General Seeding on Primary and Local Roads
	1200 Lb. Chemical
	
3 or 4
	
50


Seed Mixtures
Seed mixtures shall be certified seed of the following purity, germination and proportions by weight, as specified in the following table:
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Seeds
	
Mixtures

	
Kind
	
Purity
	
Germination
	Class A Seeding 
	Class B Seeding

	
	
	
	
No. 1
	
No. 2
	
No. 3
	
No. 4

	Kentucky Blue Grass

Creeping Red Fescue

Red Top

Perennial Rye Grass
	
85%


98%


96%


98%
	
80%


90%


90%


90%
	
80%


20%
	
40%


30%


15%


15%
	
50%


10%


40%
	
30%


30%


10%


10%

	Tall Fescues

Bent Grasses

White Dutch Clover

Alsike Clover
	
98%


98%


98%


98%
	
90%


90%


90%


90%
	
When Specified

	
Type of Soil
	Heavy and Medium Soils
	Light Soils
	Heavy and Medium Soils
	Light Soils

	Intended Use (For the guidance of the user and not a part of these Specifications)
	Lawns, Boulevards and Park Areas
	Gen. Seeding on Primary & Local Roads


*Germination percentages may include a maximum tolerance of hard seed as follows:

Alsike Clover 
30% hard seed

White Dutch Clover
15% hard seed

Materials
Seeding
1.
The seeding mixture shall be Class A, Type 1 seeding for lawns, boulevards, and park areas.

2.
All seed proposed to be used shall be furnished in durable cloth bags, tagged or labeled, showing the date of test and guarantee of analysis of purity and germination, and shall meet the requirements of these specifications.

3.
Seed shall be the previous year's crop, and in no case shall exceed 1 percent weed content.  No seed will be accepted with date of the test of more than six months prior to the date of sowing, and the Township reserves the right to test, reject or approve all seed.
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Topsoil
1.
Topsoil furnished maybe visually inspected for organic contamination and cleanliness at the source by the Engineer prior to transport to the construction site.  

2.
Topsoil furnished shall not be contaminated and shall not be a mixture of natural underlying soils, subbase materials, or other materials,  It shall consist of natural loam or clay loam humas-bearing soils adapted to the sustenance of plant life, and such soils shall be neither excessively acid nor excessively alkaline.

3.
Topsoil furnished shall come from sources furnished by the contractor from off the project.

4.
Topsoil furnished shall be spread to a depth of not less than four inches, unless otherwise indicated on the plans.

Sodding
1.
Sodding shall be Class A with densely rooted blue grass other approved perennial grass, free from noxious weeds and reasonably free from other weeds. 

2.
Sodding shall be not less than 2" thick, cut in strips not less than 10" wide by 18" long.

3.
The type of sodding shall match the existing lawn or as approved by the engineer.

Fertilizer

1.
Commercial fertilizer shall be used for seeding and shall consist of chemical fertilizers.  

2.
These shall be of standard approved brands and shall be delivered in bags not to exceed 100 pounds each.  

3.
The guaranteed analysis shall be shown on each bag.

4.
Chemical fertilizer for grasses shall contain 6 percent available nitrogen, 12 percent available phosphoric acid, and 12 percent available potash unless otherwise specified.  The nitrogen element shall be derived at least 10 to 20 percent from true organic materials (such as tobacco stems, cottonseed meal, sewage sludge or tankage), at least 20 percent from urea compounds, and the balance from other nitrogenous materials.

Construction Methods
Preparation of Earth Bed  

1.
The earth bed upon which the furnished topsoils are placed shall be at the required grade and properly trimmed.  

2.
Prior to placing the furnished topsoil, the earth bed shall be worked into a friable condition to a minimum depth of 4 inches, and all sprinkler heads or monument boxes must be adjusted or relocated. 
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3.
Earth beds shall be harrowed with a disk, a spring tooth drag or a spike tooth drag just prior to placing any topsoil.  The harrowing shall be done so that all soil impressions left by any equipment are horizontal across the face of the slope.  

4.
Any topsoil that has been placed on conditioned earthbed shall be incorporated into the upper two inches of the earthbed.

5.
Furnished topsoil shall not be worked when in a wet condition.  Working wet soil destroys the soil structure and causes compaction which inhibits root growth.

6.
The topsoil shall be spread on the prepared areas to a depth of not less than 4 inches.  After spreading, any large clods and lumps shall be pulverized and all stones and rocks more than 2 inches in diameter, roots, litter or any foreign matter shall be raked up and disposed of by the Contractor off  the site as described in Subsections 2.08.03d and 2.08.03e.  

7.
The topsoil surface shall be in reasonably close conformity to the lines, grades, and cross sections shown on the plans.

8.
Where called for on the plans, pea gravel is to be installed and compacted in place.

Sodding
1.
The sod shall be moist, laid in a moist earth bed and within 24 hours after cutting, and properly protected until placed.

2.
Pitch forks shall not be used to handle the sod and dumping from vehicles will not be permitted.

3.
The sod shall not be placed during a drought nor during the period from July 1 to August 15.

4.
The sod shall be kept moist by the contractor for twenty-one (21) days to insure growth.

Seeding

1.
The actual sowing of seed shall be performed from the time the ground is workable in the spring until June 1 and between the dates of August 15 and October 1, except during periods of high winds.  Sowing at any other time shall be by special authorization.

2.
The seed mixture of the kind required shall be sown at the rate per acre specified above for the classes of seeding specified.  
3.
The seed shall be incorporated in the soil to a depth not to exceed 1/4 inch, using a Brillion seeder or other suitable equipment.

4.
Seeds shall not be sown through mulch.

STANDARD SPECIFICATIONS


FOR


PROJECT CLEANUP
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This work shall be as specified in Section 2.14 of the 1990 MDOT Standard Specifications, except as herein specified.

1.
Any item, which is not included as part of any other pay item, that is disturbed or damaged as part of the construction operations will have to be restored back to its original condition as directed by the Engineer. These items include, but are limited to sprinkler systems and traffic signs.

STANDARD SPECIFICATIONS


FOR


WATER FOR WETTING
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Description

The contractor is responsible for providing outside water for dust control as directed by the Engineer.  

The contractor may not use the township’s hydrants for this item.

The method of applying the water shall be by a distributor approved by the Engineer and shall be mounted upon a vehicle which is capable of maintaining the uniform speeds required for proper application of the water.

The distributor shall have nozzles which produce a uniform fan spray and the shut-off shall be instantaneous with no dripping.

STANDARD SPECIFICATIONS

FOR

AUDIO VIDEO ROUTE SURVEY
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Description

The Contractor shall furnish the Engineer with an Audio-Video Route Survey record of the existing conditions prior to the start of construction.  The contractor must enlist the services of personnel having a minimum of one-year experience in audio-video taping of construction projects.

Complete coverage shall include all surface features located within the public right-of-way, easement areas, and adjacent private properties up to building line when such properties lie within the zone of influence of construction and will be supported by appropriate audio description made simultaneously with video coverage.  Such coverage shall include, but not be limited to, all existing driveways, sidewalks, curbs, ditches, roadways, landscaping, trees, culverts, head walls and retaining walls, or buildings located within such zones of influence.

When conventional wheeled vehicles are used, the distance from the camera lens to the ground shall be not less than 10 feet to ensure proper perspective.

Audio-video tapes are to be on ½ inch VHS format cassettes suitable for recording and playback on video color equipment.

Houses and buildings shall be identified visually by house number, when visible, in such a manner that structures of the proposed system can be located by reference.  In all instances, however, location shall be identified by audio or visual means at intervals not to exceed 100 linear feet in the general direction of travel.

The rate of speed in the general direction of travel of the conveyance used during taping shall not exceed 30 feet/minute.  Panning rates and zoom-in, zoom-out rates shall be controlled sufficiently such that stop action during the playback will produce clarity of detail of the object viewed.

All taping shall be done during times of good visibility.  No taping shall be done during periods of visible precipitation or when more than 10 percent of the ground area is covered with snow or standing water, unless otherwise authorized by the Owner.

Any taped coverage not acceptable to Owner shall be re-filmed at any additional charge.

The Owner shall have the authority to designate areas for which coverage may be added or omitted.  All tapes shall be properly identified as to location, time, and date in a manner acceptable to the Owner.
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The audio-video taping shall be done prior to placement of materials or equipment on the construction area and furnished one week prior to the pre-construction meeting.

To preclude the possibility of tampering or editing to any manner, all video recordings must, by electronic means, display continuously and simultaneously generated transparent digital information to include the date and time of recording, as well as the corresponding engineering stationing numbers and street names.  The date information will contain the month, day, and year; for example, 1/13/93, and be placed directly below the time information.  The time information shall consist of hours, minutes, and seconds separated by colons; for example, 10:35:18.  This transparent information will appear on the extreme upper left-hand or right-hand third of the screen.
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