CITY OF LANDER
STANDARDS AND SPECIFICATIONS







CITY OF LANDER, WYOMING
STANDARDS & SPECIFICATIONS
SECTION 201
TRENCH EXCAVATION, BACKFILL
AND RESTORATION
FOR UNDERGROUND CITY AND
PRIVATE UTILITIES



SECTION 201
TRENCH EXCAVATION, BACKFILL AND RESTORATION
FOR UNDERGROUND CITY AND PRIVATE UTILITIES

SECTION 201.01 - GENERAL

All excavation, BACKFILL and resurfacing for underground City and private utility
construction within the City of Lander street and easement system or for future acceptance into
the City of Lander street and easement system shall be installed in accordance with these
specifications. Private utilities are exempt from the pipe bedding requirement or these
specifications and have their own specifications for bedding of their particular utility.

SECTION 201.02 - ENGINEERING PLANS

Excavation, backfill and resurfacing for City and private utilities shall be constructed in
accordance with engineering plans prepared under the direction of a professional engineer and
approved by the City Engineer. Plans shall conform with the City of Lander minimum design
standards.

SECTION 201.03 - LICENSES AND PERMIT REQUIRED

All construction shall be performed by a licensed and bonded General Utility Contractor. A
permit shall be secured by the Contractor from the City of Lander at least forty-eight (48) hours
before commencing construction. The City Engineer shall be notified twenty-four (24) hours
before the planned construction is to commence and also before starting up whenever
construction is delayed for any reason. The City Engineer may deny non-emergency permits
during the winter season due to unfavorable working conditions.

SECTION 201.04 - INSPECTION AND TESTING

All work shall be inspected by the City's representative, who shall have authority to call for
testing of any material or work to assure that these specifications and standard construction
practices are being met. The cost of these tests shall be paid for by the contractor, if the material
or work is found deficient, or by the City if it is acceptable. Any material or work found
deficient shall be replaced or corrected before acceptance by the City. If the deficiencies are not
corrected, performance shall be required of the contractor's or developer's surety.

SECTION 201.05 - WARRANTY OF WORK

The contractor shall warrant all work to be free of defects in workmanship or material for a
period of one year from the date of final acceptance of all work performed. The contractor shall
maintain backfill in a satisfactory condition, all areas showing signs of settlement shall be filled
and maintained for a period of one year following the date of final acceptance. When the
developer or contractor is notified by the City that any backfill is hazardous he shall correct such
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hazardous condition at once.

The determination of the necessity during the warranty period for the contractor to repair or
replace the work in whole or in part shall rest entirely with the City Engineer.

The contractor, upon notification by the City of needed emergency repairs, shall start such work
within four hours and complete such work within twelve hours of said notification by telephone.

If repairs are not started or completed with the above time limits, the City at its option may have
such repair made and invoice the contractor for the actual cost of repair.

SECTION 201.06 - DESCRIPTION

This section covers excavation, trenching and backfilling for pipelines, utility cables and
appurtenances, complete. This item shall consist of all necessary clearing, grubbing and site
preparation; removal of all material of whatever description that may be encountered; removal
and disposal of debris; all necessary bracing, shoring and protection; pumping and dewatering as
necessary; all backfill, preparation of subgrades; and final grading, dressing, surface restoration
and cleanup of the site.

SECTION 201.07 - STRIPPING

When crossing existing or prospective cultivated areas, gravel streets or other developed
surfaces, the Contractor shall strip the cover material to full depth at the existing surfacing. This
surfacing shall be stockpiled and placed back over the trench after backfilling to the extent that it
is acceptable and usable for that purpose. Topsoil shall be moved to full depth of the topsoil, or
to a maximum depth of 12 inches, whichever is less.

All established lawn areas cut by the trench or damaged during the course of the work shall be
restored to condition comparable to its surrounding area and to the complete satisfaction of the
engineer.

SECTION 201.08 - TRENCH EXCAVATION

A General - All excavation, trenching and shoring and the up line, shall be performed in a
manner that meets with the OSHA Department of Labor, Safety and Health Regulations
for Construction.

When necessary to minimize sliding or caving of the trench, it will be permissible to
slope the banks from the surface to an elevation 12 inches above the top of the bells,
flanges or collars, trench banks below said elevation shall be maintained in a vertical
plane until the pipe has been bedded and backfilled to an elevation of 12 inches above the
pipe barrel.

Crossings under sidewalks or curbs may be made by tunneling only if approved by
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Engineer. If the contractor elects to remove a portion of the sidewalk or curb, he must
use a concrete saw for making neat joints corresponding to existing joints, compact the
backfill as specified and pour a new concrete sidewalk or curb section.

During excavation, materials suitable for backfilling shall be piled in an orderly manner a
sufficient distance from the banks of the trench to avoid overloading and to prevent slides
or cave-ins. Excavated material shall be piled on one side of the trench only, to permit
ready access to existing fire alarm boxes, fire hydrants, valves, manholes and other
appurtenances. Surface drainage of adjoining areas shall be unobstructed.

All excavated materials not required or suitable for backfill shall be removed from the
site as directed by the Engineer.

Grading shall be done as may be necessary to prevent surface water from flowing into
excavations and any other water accumulating therein shall be promptly removed. Under
no circumstances shall water be permitted to rise in unbackfilled trenches until after the
pipe has been placed, tested and covered with backfill. Any pipe having its alignment or
grade changed as a result of a flooded trench shall be re-laid at no additional cost to the
owner.

The bottom of the trenches shall be accurately graded to the line and grade shown on the
drawings. Bedding material shall provide uniform bearing and support for each section
of the pipe at every point along its entire length. Bell holes and depressions for joints
shall be dug after the trench bedding has been graded, and shall be only of such length,
depth and width as required for properly making the particular type joint. Unauthorized
overdepths shall be backfilled with bedding material at the Contractor's expense.

There will be no differentiation between common and rock trench excavation, except
when listed as separate items on the bid proposal or bid form. Excavation shall include
the removal and subsequent handling of all earth, gravel, rock or other material
encountered regardless of the type, character, composition or condition of the material.

Trench Dimensions - Trench dimensions shall be as specified below:

1) Width - The width of the trench shall be such to provide adequate working room
for men to install and join the pipe in the specified manner. The width of the
trench shall be adequate in width to allow proper compactive effort along both
sides of the pipe.

(2 Depth of Trench - Trench depth shall be as required for the invert grade or pipe
bury shown on the plans. Care shall be taken not to excavate below the required
depth.

When soft or unstable material or rock is encountered at the subgrade which will
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not uniformly support the pipe, such material shall be excavated to an additional
depth as directed by the Engineer and backfilled with Type 2 Bedding Material.

Blasting - Blasting for excavation will be permitted only after securing the approval of
the engineer and the hours of blasting will be fixed by the engineer. The contractor shall
use the utmost care to protect life and property. All explosives shall be safely and
securely stored in compliance with local laws and ordinances and all such storage places
shall be clearly marked "Dangerous Explosives”. No explosives shall be left unprotected
where they could endanger persons or property.

When blasting rock in trenches, the contractor shall cover the area to be shot with earth
backfill or approved blasting mats that will prevent the scattering of rock fragments
outside the excavation. Prior to blasting, the contractor shall station men and provide
signals of danger in suitable places to warn people and stop vehicles. The contractor will
be responsible for all damage to property and injury to person resulting from blasting or
accidental explosions that may occur in connection with is use of explosives.

The contractor shall furnish the following information to the owner and engineer prior to
commencing blasting operations: Name of his powder man, powder man's experience,
type of shot, type of explosives and detonator being used, proof of insurance covering
liability for such operation, traffic control plans and planned procedures for protection of
the public.

The contractor's blasting procedures shall conform to federal, state and local ordinances.
The contractor shall acquire al required permits prior to the start of blasting.

Equipment - The use of trench digging machinery will be permitted except in places
where its operation will cause damage to existing structures or features; in which case
hand methods shall be employed.

Any equipment operating on tracks, which is to be used on pavement, shall be equipped
with suitable pads to prevent damage to the pavement. Backhoes shall be equipped with
street pads on the outrigger arms. All pavement damage during construction by the
contractor's equipment shall be restored to its original condition by the contractor. No
compensation will be allowed for pavement replacement other than as specified
elsewhere.

Dewatering - Where ground water is encountered in excavation, it shall be removed to
avoid interfering with pipe laying and other construction operations. The cost of
dewatering operation will not be paid for as a separate item, but shall be merged with and
considered a part of the excavation cost.

Shoring, Sheeting and Bracing - The contractor shall do all shoring, bracing, tight
sheeting required to prevent caving and to protect his workmen, in accordance with
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Occupational Safety and Health Regulation Requirements and to protect adjacent
property and structures. No extra payment shall be made for these items.

Excavation for Appurtenances - Excavation for manholes, hydrants, structures and other
appurtenances shall be sufficient to leave clearance adequate for proper compactive effort
on all sides. The depth, provisions for removing water and other applicable portions of
these specifications shall apply to excavation for appurtenances.

SECTION 201.09 - TRENCH BACKFILL

A

Excavation - All trenches shall be backfilled immediately after grade, alignment and
jointing of the pipe has been inspected and approved by the engineer. Leakage tests,
pressure tests or tests for alignment and grade shall be performed after backfill. If any
test fails, the contractor shall be responsible for work required to correct the defects at no
additional cost to the owner.

Pipe Bedding Material - Type | bedding material around and to twelve (12) inches over
the pipe shall consist of select earth, sand or fine gravel, free from clods, lumps of frozen
material or stones larger than one and a half (1 %2) inches in their maximum dimension.
Where wet or otherwise unstable conditions exist, the material in this zone shall be free
draining, non-plastic material. Where suitable material is available in the material
excavated from the trench, the contractor may procure the select material by screening,
sifting or manually sorting the material removed from the trench. The rock shall be
removed from the project and disposed of by the contractor at his expense.

Type 2 pipe bedding shall be required where specified for flexible pipe and for over
excavated foundations in wet and unstable trenches. Where required for pipe bedding,
the material shall be placed from four (4) inches below to a point twelve (12) inches
above the top of the pipe. The bedding material shall consist of well-graded sand or sand
gravel mixtures having a maximum size of 1 % inches. Poorly graded gravel with a
maximum size of 3/4 inches may be used at the direction of the engineer.

Bedding material under and around the pipe to twelve (12) inches above the top of the
pipe shall be distributed by hand in maximum layers of six (6) inches and thoroughly
compacted by tamping. Special care shall be taken to assure complete compaction under
the haunches of the pipe.

Backfill material shall be placed in the trench for its full width on each side
simultaneously. Compaction of pipe bedding shall be in accordance with the pipe
manufacturer's recommendations.

Water settling of this portion of the trench will not be allowed and the addition of water
shall be limited to that required for optimum moisture for maximum compaction of the
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material.

1.

General - After the select pipe or utility cable bedding material has been placed
and compacted as specified above, the remainder of the trench backfilling shall be
done. All backfill material shall be free from cinders, ashes, refuse, organic and
frozen material, boulders or other materials that are unsuitable. From one (1) foot
above the top of pipe to six inches (6™) below the ground surface or to the
subgrade elevation for streets or paved surfaces, material containing stones up to
eight inches (8") in the greatest dimension may be used.

Trench backfill from the top of the pipe or utility cable bedding material to
ground surface or to the subgrade of street surfacing is separated into three
classifications. Type A trench backfill refers to compacted backfill in paved
streets to four feet (4') behind the curb and other paved areas, while type B
backfill is designated for alleys and unimproved streets. Type C backfill is
designated for fields, borrow pits and other unsurfaced areas where special
compaction of the trench backfill is not required. Locations of the types of
backfill required shall be as shown on the plans or in the special provisions.

Type A Trench Backfill - Materials used for backfill shall be carefully deposited
in layers suitable to the equipment used for compaction, wetted to optimum
moisture content and then compacted to not less than 90% of maximum density to
within six inches (6") of the finished subgrade and 95% of maximum density for
the top six inches (6") of backfill, subgrade, when determined in accordance with
the requirements of AASHTO T-99 standard method of test for moisture density
relations of soils.

Compaction by jetting and vibrating or wheelrolling will only be permitted by
approval of the engineer. Whenever the trenches have not been properly
compacted, or if settlement occurs, they shall be reopened to the depth required
for proper compaction and refilled and recompacted. See section five (5) on
compaction by jetting and vibrating or wheelrolling.

The contractor shall provide excavation equipment to dig compaction test holes
through each layer of backfill where the layers exceed one foot (1) in depth as
directed by the engineer. Should the test fail, the deficiencies shall be corrected
by the contractor at his expense.

Type B Trench Backfill - Materials used for backfill shall be deposited in layers
suitable to the equipment used for compaction and compacted to 85% of
maximum density, when determined in accordance with the requirements of
ASSHTO T-99 or equal to the density of the surrounding material, whichever is
greater.

For graveled streets and alleys the backfill shall be completed by blading the
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stripped gravel back over the trench.

Type C Trench Backfill - Materials used for Type C Trench Backfill shall not
require special compaction. However, the material shall be placed in layers to
achieve a density equal to the density of the surrounding material.

The contractor may be required to mound excess earth over the top of the trench
so that a depression will not be formed after the trench settles. In cultivated areas,
the stripped topsoil shall be placed uniformly over the backfilled trench. The
topsoil shall not be compacted but shall be graded to provide a smooth surface
conforming to the adjoining ground surfaces.

Compaction by Jetting and Vibrating or Wheel Rolling - Consolidation of backfill
by jetting and vibrating will only be allowed when the backfill material has a
plastic index of 6 or less (cohesionless soils) and when consolidation is obtained
in the following manner:

Backfill shall be loosely placed over the consolidated bedding to within six inches
of finish grade and allowed to set for a period of five days, providing sufficient
time for the concrete encasement and mortars to become hard enough to
withstand the backfill consolidation.

The loose backfill shall then be consolidated by water jetting and vibration.
Water, at a minimum pressure of 40 PSI, shall be injected into the backfill
through a rigid pipe nozzle to within one foot of the top of the pipe. If water is
not available from a distribution system, the Contractor shall equip a supply tank,
or other water source, with a suitable pressure pump. Vibrators shall be of
immersion type of adequate power to consolidate the mass and of sufficient
length to reach within one foot of the top of the pipe. A vibrating ram mounted
on a backhoe may also be used for compaction.

Care shall be taken to use only sufficient water at each jetting point to insure
permeation of the backfill and proper consolidation and not result in surface
saturation. The vibrator shall not be removed from the mass until after the jet is
removed. The jetting pipe nozzle and the vibrator shall be inserted in the backfill
at sufficiently close intervals along the trench to insure that uniform consolidation
will result.

After the jetted and vibrated backfill has settled and the surface is dry enough to
be stable, the balance of the trench shall be filled in eight inch loose lifts, each lift
being thoroughly compacted at the proper moisture content, to the relative
compaction specified in paragraphs two or three.

If wheel rolling rather than vibrating is used for compaction, then as soon as the
surface is dry enough to be stable (from one to one and a half days), thoroughly
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wheelroll the backfill. The balance of the trench shall be filled in eight inch loose
lifts, each lift being thoroughly compacted, at the proper moisture content, to the
relative compaction specified in paragraphs two or three.

6. Compacted Control Tests - Test for laboratory and field densities shall be
performed in accordance with Section 601.10, COMPACTION CONTROL
TESTS.
D. Backfilling for Appurtenances - Backfill around appurtenances shall be deposited in such

a manner as not to disturb the appurtenance from its proper alignment and compacted to
the finished grade. Backfill material, compaction and backfill procedures shall conform
to the requirements of the related Type A or Type B backfill as specified for trenches.

E. Backfill Above Original Ground For Minimum Cover Requirements - Where shown on
the plans, the contractor shall provide embankment over the pipe above the original
ground surface to a height which will satisfy the minimum depth of cover requirements.
Such embankment shall be constructed to the cross section shown on the plans. No
additional compensation will be paid for embankment unless shown as a specific item on
the proposal.

SECTION 201.10 - CONTRACTOR'S SAFETY RESPONSIBILITIES

The contractor shall be responsible for enforcing safety and maintaining safe working conditions
in all trenching, shoring and blasting operations to conform to Wyoming Occupational Health
and Safety Rules and Regulations for Construction.

The contractor shall employ qualified, properly trained personnel to design shoring, perform
safety inspections of the trenches and supervise the handling of explosives and other operations
involving safety procedures, as prescribed by Wyoming Occupational Health and Safety
Commission.

SECTION 201.11 - TRAFFIC CONTROL AND WARNING DEVICES

The contractor shall construct the project in such a manner as to minimize the interruption of the
use of roads, highways or streets involved and shall provide for emergency runs and fire hydrant
access at all times.

The contractor is responsible for providing adequate barricades of high visibility design, flares,
lanterns, signs, flagmen and prewarning devices to alert the public, motorists and pedestrians of
hazardous conditions in accordance with the latest issue of the manual on Uniform Traffic
Control Devices for Streets and Highways published by the Department of Transportation.

SECTION 201.12 - PROTECTION OF EXISTING PROPERTIES
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General - Prior to beginning construction, the contractor must fulfill and meet the
requirements of Wyoming Statutes 37-12-301 through 37-12-304 relating to public
utilities; providing definitions; providing the notice of intended excavation be given to
public utilities with underground facilities located in the area of proposed excavation;
and providing for exceptions. See attached copy of Title 37, Public Utilities.

Existing utilities which will intersect with the new pipelines or structures will be
relocated by the owner or by the contractor when the relocation is authorized in writing.
In the event the contractor is authorized to relocate the utilities, payment will be made in
accordance with the General Conditions.

Existing water or sewer services from the mains to private property which interfere with
trenching operations may be cut and replaced at the contractor's option and expense. The
use of such services shall in no case be interrupted for more than four (4) hours, unless
specifically permitted in writing by the user.

Existing water mains and water services shall be protected at all times during
construction operations.

Privately Owned Utilities - Gas mains, underground electrical and telephone cables,
telephone poles, light poles, etc., required to be moved to make way for new construction
will be moved by others.

Exploratory Excavation - Location of buried utilities that might interfere with alignment
or grade shall be verified by exploratory excavation prior to construction. If any existing
utility interferes with the work in either alignment or grade and has to be moved, such
work shall be done by the contractor and adjustment in payment will be made at a price
agreed upon before the work is started.

Maintenance of Flows - Adequate provisions shall be made for maintaining the flow of
sewers, drains and water courses encountered during construction. Culverts, ditches,
fences, crosswalks and structures which are disturbed by this construction shall be
satisfactorily restored to their original condition upon completion of the work.

Structures - The contractor shall exercise every precaution to prevent damage to existing
buildings or structures in the vicinity of his work. In the event of such damages, he shall
repair them to the satisfaction of the owner of the damaged structure and at no cost to the
owner.

Overhead Utilities - The contractor shall use extreme caution to avoid a conflict, contact
or damage to overhead utilities, such as power lines, street lights, telephone lines,
television lines, poles or other appurtenances during the course of construction of this
project.
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Pavement Removal - Where trench excavation or structure excavation requires the
removal of curb and gutter, concrete sidewalks or asphaltic or concrete pavement, the
pavement or concrete shall be cut in a straight line parallel to the edge of the excavation
by use of a spadebitted air hammer, concrete saw or similar approved equipment to
obtain a straight, square clean break. Pavement cuts shall be two (2) feet wider than the
actual trench opening and centered over such trench.

Survey Markers and Monuments - The contractor shall use every care and precaution to
protect and not disturb any survey marker or monuments, such as those that might be
located at lot or block corners, property line, intersection of street monuments or addition
line demarcation. Such protection shall include marking with flagged high lath and close
supervision. NO monuments shall be disturbed without prior approval of the owner and
engineer. Any survey marker or monument that is disturbed or destroyed by the
contractor without approval during the construction of this project shall be replaced at no
cost to the owner by a licensed land surveyor.

SECTION 201.13 - SURFACE RESTORATION

A

Temporary Resurfacing - During construction the trench backfill shall be topped out with
not less than nine inches (9") of WHD grading W crushed base course and maintained
free of chuck holes, ruts and loose rock, by patrolling until asphalt surfacing is in place.
During cold weather the contractor shall install temporary bituminous resurfacing two
inches (2") thick at locations determined by the engineer whenever excavation is made
through pavement, sidewalk or driveways. In sidewalk areas the temporary bituminous
resurfacing shall be at least one inch (1") thick; in all other areas it shall be at least two
inches (2") thick. At major intersections and other critical locations, a greater thickness
may be ordered. Temporary resurfacing shall be placed as soon as the condition of the
backfill is suitable to receive it and shall remain in place until the condition of the
backfill is suitable for permanent resurfacing.

The bituminous mixture used for temporary trench resurfacing may be furnished from
stockpiles or directly from the plant mixer and may be laid cold, at the option of the
contractor. The resurfacing shall be placed, rolled, maintained and removed and
disposed of by the contractor.

Permanent Resurfacing - Unless otherwise specified on the plans or in the special
provisions, all surface improvements damaged or removed as a result of the contractor's
operations shall be reconstructed by the contractor to the same dimensions, except for
pavement thickness and with the same type materials used in the original work. Trench
resurfacing shall be the depth of adjacent asphalt or three inches (3"), whichever is
greater, placed in two layers. When hot mix pavement material is not available, cold mix
pavement material may be used, but shall have a minimum depth of four inches (4"),
placed in two equal layers. See Standard Drawing No. 201.02.
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Surfaces for trenches in gravel streets or alleys shall be restored to their original shape
and the surfacing material shall be of equal quality and equal thickness to that of the
original surface. Gravel surfacing material shall be approved by the engineer. Care shall
be taken to not contaminate existing gravel surfaces outside the trench area.

Subgrade for trench resurfacing shall be restored to that existing prior to the excavation
and shall be placed in a manner that will permit the restoration of the surface to condition
equivalent to that in which it was prior to excavation.

Backfill of the final six inches (6") below the bottom of existing asphalt shall consist of
WHD grading W crushed base as specified in Section 607A.04, AGGREGATE FOR
UNTREATED SUB-BASE AND BASE. The base course shall be brought to within one
inch (1") below the bottom of the existing asphalt and compacted to not less than 95% of
the maximum density when determined in accordance with the requirements of AASHTO
T-99.

SECTION 201.14 - CLEAN UP

As work progresses, that portion of the work completed shall be cleared of debris and brought to
the finished grade. Upon completion of the work, the entire site shall be cleared of all debris and
ground surfaces shall be finished to smooth, uniform slopes and shall present a neat and
workmanlike appearance. All rocks brought to the ground surface by excavation or backfilling
operations shall be removed.

SECTION 201.15 - TIME OF OPEN TRENCHES

The contractor will be required to conduct his work so that trenches will remain open a minimum
possible time.

No trench excavation shall begin until approved compaction equipment is at the site where the
excavation is to take place. All backfill and compacting shall be completed in all trenching and
structural excavation within a maximum distance of 500 feet behind the end of newly installed
pipe and the maximum distance between the newly installed pipe and the excavator shall be 200
feet. For each work group consisting of trench excavator, a pipe laying crew and a backfilling
and compacting crew, the maximum allowable open ditch at any time will be 700 feet. The
maximum distance behind the end of the new pipe shall be 1,500 feet for gravel replacement or
for base placement or pavement replacement.

Certain conditions, as provided in the special provisions of the specifications, may necessitate
the closing of certain sections of trench prior to daily, weekend or holiday shutdown.

Private utility trenches, on utility easements within subdivisions are exempt from the
requirements of this subsection 201.15.
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SECTION 301
WATER MAINS

SECTION 301.01 - GENERAL

All water main construction within the City of Lander water system or for future acceptance into
the City of Lander water system shall be installed in accordance with these specifications.

SECTION 301.02 - ENGINEERING PLANS

Water mains shall be constructed in accordance with engineering plans prepared under the
direction of a professional engineer and approved by the City engineer. Plans shall conform with
the City of Lander minimum design standards.

SECTION 301.03 - LICENSES AND PERMIT REQUIRED

All construction shall be performed by a licensed and bonded general utility contractor. A
permit shall be secured by the contractor from the City of Lander at least forty-eight (48) hours
before commencing construction. The city engineer shall be notified twenty-four (24) hours
before the planned construction is to commence and also before starting up whenever
construction is delayed for any reason. The City engineer may deny non-emergency permits
during the winter season due to unfavorable working conditions.

SECTION 301.04 - INSPECTION AND TESTING

All work shall be inspected by the City's representative, who shall have authority to call for
testing of any material or work to assure that these specifications and standard construction
practices are being met. The cost of these tests shall be paid for by the contractor, if the material
or work is found deficient, or by the City if it is acceptable. Any material or work found
deficient shall be replaced or corrected before acceptance by the City. If the deficiencies are not
corrected, performance shall be required of the contractor's or developer's surety.

SECTION 301.05 - WARRANTY OF WORK

The contractor shall warrant all work to be free of defects in workmanship or materials for a
period of one year from the date of final acceptance of all work performed. The contractor shall
maintain backfill in a satisfactory condition, all areas showing signs of settlement shall be filled
and maintained for a period of one year following the date of final acceptance. When the
developer or contractor is notified by the City that any backfill is hazardous condition at once.

The determination of the necessity during the warranty period for the contractor to repair or
replace the work in whole or in part shall rest entirely with the City engineer.

The contractor, upon notification by the City of needed emergency repairs, shall start such work
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within four hours and complete such work within twelve hours of said notification by telephone.
If repairs are not started or completed within the above time limits, the City, at its option, may
have such repairs made and invoice the contractor for the actual cost of repair.

SECTION 301.06 - DESCRIPTION

A

General - This section covers construction of water mains, including fittings and other
appurtenances normally used for water supply and distribution systems. This item shall
consist of furnishing and installing pipe and fittings, constructing of thrust blocking,
testing, cleaning and disinfection of mains and other related work.

Replacement of Existing Water Mains - This work will be accomplished with as little
disruption of water service and traffic as possible. All new replacement water mains will
be laid on the same location and grade as the existing mains. Salvage pipe and fittings
will be returned to the water department yard.

Temporary water service to the effected residences along the main will be provided by
the contractor, by means of a temporary header pipe or hoses, from uneffected fire
hydrants or residences. A back flow preventer or check valve will be installed between
the fire hydrant and the temporary header pipe. Each section of completed main shall be
pressure tested, disinfected and flushed, according to these specifications, before being
returned to service.

Individual driveways, shall be reopened, with a temporary gravel surface, at the end of
each working day. Restoration of each street or alley shall be completed within two
weeks after completion of the pipe laying in that particular section.

SECTION 301.07 - MATERIALS

A

Pipe - Pipe used in water main construction shall be as called out in the special provisions
and shall be in accordance with the following specifications:

1. Ductile Iron Pipe - Ductile iron pipe shall conform to the provisions of AWWA
Specifications C-151. Wall thickness shall be class 52.

Pipe joints shall be mechanical joint or "Push-on" joints conforming to AWWA
Specification C-111.

The interior of the pipe shall have a cement mortar lining conforming to the
requirements of AWWA Specification C-104. The outside surface of pipe
designed for underground service shall receive a bituminous coal tar base coating
approximately one (1) mil thick.

The required minimum depth of cover between the top of barrel and the finished
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grade of the street is six and one half (6.5) feet.

Bedding of ductile iron pipe shall conform to type 1 pipe bedding and placement
under applicable portions of Section 201.09 Trench Backfill.

2. Polyvinyl Chloride (PVC) Pressure Pipe - PVVC pipe for the water mains shall
meet the requirements of AWWA Specification C-900 "Polyvinyl Chloride
Pressure Pipe" made to ductile iron O.D.'s for "Push-on™ joints. Pipe class shall
be 150 PSI pressure class and SDR-18.

Pipe joints shall be mechanical joint or single gasket, unibell, push on type joint.

The required minimum depth of cover between the top of barrel and the finished
grade of the street six and one half (6.5) feet.

Bedding of (PVC) pressure pipe shall conform to Type 1 pipe bedding and
placement under applicable portions of Section 201.09 Trench Backfill. Double
strap, bronze service clamps, will be required for all installation of service
corporations on PVC water mains.

3. Casing Pipe - Pipe used to case waterline - sewer line crossings shall be (PVC)
DR-26, with a minimum diameter of 1.25 times O.D. of carrier pipe.

4, Any other pipe acceptable for use on the projects shall be outlined in the special
provisions.
B. Fittings - Fittings used for water mains shall be case iron or ductile iron.

1. Cast Iron and Ductile Iron Fittings - Class 250 conforming to AWWA
Specifications C-110, gray-iron and ductile iron fittings for water and other
liquids. Joints for ductile iron pipe and PVC pipe shall be mechanical joint or
'Push-on" joints conforming to AWWA Specification C-111. Joints for PVC pipe
shall be ring tight. The interior of the fitting shall have a cement mortar lining
conforming to AWWA Specification C-104. The outside surface of the fitting
shall receive a bituminous coal tar base coating approximately one (1) mil thick.
Couplings for making connections to existing pipelines and fire hydrants shall be
Smith-Blair Type 413, Type 433, Type 435, or Dresser Style 62, Style 153, Style
162, or an approved equal. Special fittings shall be in accordance with the plans
and special provisions.

C. Certification by Manufacturer - When required by the Engineer, the Contractor shall

furnish certification by the manufacturer of the pipe to be furnished on this project,
certifying that the pipe and fittings comply with the applicable specifications.
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All pipe shall be clearly marked with type, class and/or thickness as applicable. Lettering
shall be legible and permanent under normal conditions of handling and storage.

SECTION 301.08 - TRENCH EXCAVATION AND BACKFILL FOR WATERMAINS

Trench excavation and backfill shall include all excavation, backfilling, disposal of surplus and
unsuitable material and all other work incidental to the construction of trenches, including any
excavation which may be required for valves, fittings, hydrants, thrust blocks or other structures
forming a part of the pipeline.

Worked performed under this section shall be in conformance with construction specifications,
Section 201, "Trench Excavation, Backfill and Restoration for Underground City and Private
Utilities", for the City of Lander Standards and Specifications.

SECTION 301.09 - PIPE INSTALLATION FOR WATER MAINS

A

General - Pipe shall be installed in accordance with the manufacturer's recommendations
for installing the type of pipe used unless modified or changed on the special provisions.
The contractor shall provide all tools and equipment including any special tools designed
for installing each particular type of pipe used.

Dewatering of Trench - Where water is encountered in the trench, it shall be removed
during pipelaying operations and the trench so maintained until the ends of the pipe are
sealed and provisions are made to prevent floating of the pipe.

Responsibility for Material - The contractor shall be responsible for all material furnished
by him and shall replace at his own expense, all such material found defective in
manufacture or damage in handling after delivery by the manufacturer. This shall
include the furnishing of all materials and labor required for the replacement of installed
material discovered damaged or defective prior to the final acceptance of the work or
during the guarantee period.

The contractor shall be responsible for the safe and proper storage of material furnished
by him or to him and accepted by him and intended for the work, until it has been
incorporated in the completed project. The interior of all pipe and other accessories shall
be kept free from dirt and foreign matter at all times.

Handling of Pipe - All pipe furnished by the contractor shall be delivered and distributed
at the site by the contractor. Pipe, fittings, specials, valves and accessories shall be
loaded and unloaded by lifting with hoists or skidding so as to avoid shock or damage.
Under no circumstances shall such material be dropped. Pipe handled on skidways shall
not be skidded or rolled against pipe already on the ground.

In distributing the material at the site of the work, each piece shall be unloaded opposite
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or near the place where it is to be laid in the trench.

Pipe shall be so handled that the coating and lining will not be damaged. If, however,
any part of the coating or lining is damaged, the repair shall be made by the contractor at
his expense in a manner satisfactory to the engineer.

Laying of Pipe - Before installation, the pipe and pipe coating shall be inspected for
defects. Any damage to pipe coating shall be repaired with the same materials used for
the original coating before laying the pipe.

All pipe shall be laid and maintained to the required lines and grades with fittings and
valves at the required locations.

Grade and alignment on ungraded streets will be given from hubs set parallel to the line
of the pipe and on graded streets the grade and alignment shall be taken from established
points on the existing curbs or sidewalks, when directed by the engineer. Trenches for
the pipe shall be opened in accordance with the lines and grades given or to the standard
depth or cover provided in the Section 301.07. The contractor shall transfer lines and
grades to the pipe from hubs set by the Engineer or from existing concrete curbs or
sidewalks as an incidental part of this work.

Whenever obstructions not shown on the plans are encountered during the progress of the
work and interfere to such an extent that an alteration in the plan is required, the engineer
shall have the authority to change the plans and order a deviation from the line and grade
or arrange with the owners of the structures for the removal, relocation and
reconstruction of the obstructions. If the change in plans results in a change on the
amount of work by the contractor, such altered work shall be done on the basis of
payment to the contractor for extra work or credit to the owner for less work.

Proper implements, tools and facilities satisfactory to the engineer shall be provided and
used by the contractor for the safe and convenient prosecution of the work. All pipe,
fittings and valves hall be carefully lowered into the trench piece by piece by means of a
derrick, ropes or other suitable tools or equipment, in such a manner as to prevent
damage to pipe materials and protective coating and linings. Under no circumstances
shall materials be dropped or dumped into the trench.

Every precaution shall be taken to prevent foreign material from entering the pipe while
it is being placed in the line. During laying operations, no debris, tools, clothing or other
materials shall be placed in the pipe. All pipe shall be visibly inspected and all foreign
matter or dirt shall be removed from the interior and ends of pipe before they are lowered
into position in the trench. At times when pipe laying is not in progress, the open ends of
the pipe shall be closed by a water-tight plug or other means approved by the engineer.

Long radius curves, either horizontal or vertical, may be laid with standard pipe by
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deflections at the joints. If the pipe is shown curved on the plans and no special fittings
are shown, the contractor can assume that the curves can be made by deflection of the
joints with standard lengths of pipe. If shorter lengths are required, the plan will indicate
maximum lengths that can be used.

Where field conditions require deflection or curves not anticipated by the plans, the
engineer will determine the methods to be used. No additional payment will be made for
laying pipe on curves as shown on the plans, nor for field changes involving standard
lengths of pipe deflected at joints. When fittings not shown on the plans are required to
meet field conditions, additional payment will be made for fittings.

Maximum deflections at pipe joints for various types of pipe shall not exceed the
applicable material and joint specifications of AWWA nor shall they exceed the
recommendations of the pipe manufacturer. When rubber gasketed pipe is laid on a
curve, the pipe shall be jointed in a straight alignment and then deflected to the curved
alignment. Trenches shall be made wide on curves for this purpose.

Reaction or thrust blocking shall be applied at all tees, plugs, caps and at bends deflecting
22%° or more, or movement shall be prevented by attaching suitable metal rods or straps
as approved by the engineer. Reaction blocking shall be concrete having a compressive
strength of not less than 2,000 pounds per square inch at 28 days. Blocking shall be
placed between solid ground and the fittings to be anchored; the area of bearing on the
pipe and on the ground shall be as shown on Standard Drawing 303-01. The blocking
shall be so placed that the pipe and fitting joints will be accessible for repair.

The cutting of pipe for inserting valves, fittings or closure pieces shall be done in a neat
and workmanlike manner without damage to the pipe or coating and so as to leave a
smooth end at right angles to the axis of the pipe. The flame cutting of pipe by means of
any oxyacetylene torch shall not be allowed.

SECTION 301.10 - PIPE JOINTING

A

Rubber Gasket "Push-On" Joints - Jointing of pipe and fittings with a rubber gasket
"push-on" joint shall be as recommended by the manufacturer. The rubber gasket and
gasket seat inside the bell shall be wiped clean with a cloth. A thin film of lubricant,
furnished with the pipe, shall be applied to the inside surface of the gasket. The plain end
of the adjoining pipe shall be wiped clean and inserted into the bell a sufficient distance
to make contact with the gasket. The plain end shall then be forced "home™" by the use of
a crow bar, fork took or jack assembly. All "push-on™ joint ductile iron pipe shall be
connected with three (3) driven brass wedges, for electrical conductivity.

Mechanical Joints - The inside of the bell and the outside of the spigot of the mechanical
joint fittings shall be brushed thoroughly with a wire brush to remove all loose rust or
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other foreign material just prior to assembly . The cleaned surfaces shall be brushed with
soapy water just prior to slipping the gasket over the spigot end and into the bell.

The spigot end of the pipe or fitting shall be accurately centered in the bell before
jointing is begun. After the gasket is in place the gland shall be brought up toward the
pipe flange evenly, maintaining approximately the same distance between the gland and
the face of the flange at all points around the socket. Bolts shall be partially tightened
alternately around the socket maintaining approximately equal tension until the final
tension is reached.

The normal range of bolt torques to be applied to the cast iron bolts in the joints shall be

as follows:
BOLT SIZE RANGE OF TORQUE
(INCH) (FT.LB.)
5/8 40 - 60
3/4 60 - 90
1 70 - 100
11/4 90 - 120

The above torque loads may be applied with torque measuring or indicating wrenches, or
they may be applied using regular socket wrenches and checked to torque wrenches.

In effective sealing is not attained at the maximum torque indicated above, the joint shall
be disassembled and reassembled after thorough cleaning. Over stressing of bolts to
compensate for poor installation practice with not be permitted.

C. Connection to Existing Mains - All connections to water mains in use shall be made by
the contractor unless otherwise provided in the special provisions. The contractor shall
furnish the special as shown on the plans and all other material required. He shall make
all necessary excavations to assure gradual transition between the new and existing water
main and he shall perform all necessary backfilling.

Where the connection of new work to old requires interruption of service and notification
of customers affected, the superintendent of the utility, the engineer and the contractor
shall mutually agree upon a date for connections which will allow ample time to
assemble labor and materials and to notify all customers affected.

SECTION 301.11 - PRESSURE TESTS - Test pressure shall be 150 +5 PSI. At points where
pressure reaction and movement may occur, the pipe shall be properly blocked or braced. Where
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permanent blocking is not required, the contractor shall furnish and install temporary blocking
during the test period. While under test pressure, the installation shall be carefully examined for
defective material replaced by the contractor. The duration of each pressure test will be two
hours unless otherwise specified by the engineer. Leakage during pressure test shall not exceed
that specified by the appropriate AWWA specifications for the size and type of pipe being used,
but in no case shall leakage exceed 13 gallons/inch diameter/mile/day. The contractor shall
furnish all labor, equipment and material to make the test.

A. General - It is the intent of this standard to present essential procedures for disinfecting
new and repaired water mains.

B. Basic Procedure - The basic procedure comprises:

1)

)
(3)

Preventing contaminating materials from entering the water mains during
construction or repair and removing by flushing materials that may have entered
the water main.

Disinfecting any residual contamination that may remain.

Determining the bacteriologic quality by laboratory test after disinfection