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2.0 Detours shall be set up and maintained by the contractor under the direction of the North
Carolina Department of Transportation or the South Granville Water and Sewer Authority’s
Utility Department. Notice must be given a week in advance of the detour so that necessary
notification of the traveling public may be made. The contractor will furnish all barricades,
signs, lights and other safety devices to protect his construction. The contractor is in no way
relieved of liability for providing this protection because the detour is approved by others.

3.0 Construction work zone signs and signing procedures shall conform to the MUTCD and
supplements and to all applicable federal, state and local codes. The contractor shall be
responsible for securing the necessary permits from the Authority’s Public Services, Planning
and Zoning, Police, and Fire Departments for all work to be performed in the public rights-of-
way.

F. Property Protection
Trees, fences, poles and all other property shall be protected unless their removal is authorized, and

any property not authorized for removal, but damaged by the contractor, shall be restored by the
contractor to the owner's satisfaction.

G. General Construction Safety

1.0 The contractor and any subcontractors shall be responsible for the total compliance to all
federal, state and local ordinances, laws and regulations as it relates to safe construction
practices and to protecting the employees and the public's general health.

2.0 The contractor shall ensure that all Occupational Safety and Health Administration (OSHA)
regulations and standards are followed during all phases of the construction project.

3.0 The Authority shall not be responsible for making the contractor adhere to these OSHA
regulations and standards. However, the Authority may report known violations or unsafe
practices to the appropriate enforcement agency.

4.0 The contractor shall furnish safety equipment necessary to inspect the work including, but not
limited to ladders, gas detectors/oxygen sensors, blowers, etc.

H. Encroachment Contracts and Permits

1.0 Prior to actual construction, the contractor shall acquire the necessary encroachments from
NCDOT when working inside the rights-of-way of state system roads or highways. The
encroachment permit shall be kept on the job site at all times.

2.0 The contractor shall be responsible for securing all other local and state permits required for
the utility construction. The Contractor must have an approved set of construction plans on
site at all times.

I. Pavement Removal and Replacement

All pavement to be removed shall be cut along straight lines with the appropriate equipment. The
removal and replacement of the pavement shall conform to the information shown in Standard Details
S-1 through S-4;trench bottom width as shown in Standard Detail S-4 , plus six inches in either side.
Where the contractor elects to cut pavement wider than this specification without authorization from
the inspector, the cost of replacing this pavement shall be at the contractor's expense.

J. Construction Water
The South Granville Water and Sewer Authority Utility Department does not provide free or otherwise
unmetered water for any construction project. Hydrant meters may be only moved with the express
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written permission of the Utility Department. In residential areas hydrant meters may not be used for
the filling of swimming pools unless prior approval of the Utility Department. Contractors are
responsible for adequate construction water for their job sites in one of the following manners:

1.0 Apply for a permanent water service connection at the Finance Department, 211 West C
Street, Butner, NC 27509. Sufficient lead-time (6-weeks) should be provided for all new
service taps and all fees must be paid in full prior to the work being authorized.

2.0 Apply to the Utility (Department (919) 575-4068 for the availability of a hydrant meter. There
are a limited number of these meters and they are reserved in advance. All appropriate billing
information must be provided and fees paid prior to the meter being issued. Customers are
responsible for notifying the Water Plant if the meter is not registering usage. If a hydrant
meter is available the following information is required:

Meter location;

Billing address, telephone number, and responsible party name;

Location of hydrant;

Water to be used for;

Duration of use and frequency of meter reading;

Meters must be brought to the Billing Clerk Office for monthly readings.
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3.0 Purchase bulk water from the SGWASA Water Plant.

c. Hydrant meters accounts are billed monthly. Failure to report usage in timely manner for billing or
accounts that are not paid in full will result in the loss of water service and the closing of the
account with the Authority.

d. Hydrant meters will only be set when the temperature is over 35 degrees. Damage to meters from
the cold weather or abuse will be charged to the customers.

e. ltis a violation of the Authority Code to establish a direct connection to a fire hydrant to fill a tank
or tank vehicle. It is also illegal to use a RP or Double detector check valve on a domestic or
fireline service for temporary water service. Violations of the Authority Code will result in loss of
service, fines, and other measures as specified by the Code.

Note: Those individuals caught using water unmetered and/or unauthorized may be prosecuted to the
fullest extent of the law.

H. Excavation

1.0  Prior to any excavation or construction, the contractor shall locate all existing utilities in the
field. If help is needed in locating utilities operated by the Utility Department, the contractor should
contact the Utility Department at (919) 575-4068.

2.0  Open cut shall be used for excavation of all water and sewer mains and services unless written
permission of the Utility Director or Engineer is given, or as specified by the encroachment agreement
with the N.C. Department of Transportation.

3.0 Trench width shall be a minimum of six inches plus outside diameter of pipe and a maximum of
twenty four inches plus outside diameter of pipe, unless approval to the contrary is given by the
engineer. Trench width shall be measured between the faces of the cut at the top elevation of the
pipe bell as shown in standard Detail S-4.

4.0 Trench bottom conformation, where no special bedding is required, may be that referred to
herein as Flat Bottom where the trench bottom is excavated slightly above grade and cut down to pipe
grade by hand in the fine-grading operation. Where the trench bottom is inadvertently cut below
grade, it shall be filled to grade with an approved material and thoroughly tamped.
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5.0 The maximum length of open trench shall be no more than three-hundred feet unless approval
is obtained from the Utility Director.

6.0 The contractor shall, at the contractor's own expense, keep all trenches free from water during
the excavation for construction of foundations, masonry, water and sewer mains. The water shall be
pumped out of the trench or build check dams to keep it out of the ditch in such a manner as not to
cause injury to the public health, private property or the work in progress. Erosion control measures
shall be taken during this pumping.

7.0 In trenches where water is present or dewatering is required, the trench shall be stabilized with
a #67 stone. When the contractor encounters material during trench excavation, at the opinion of the
inspector, Utility Director or Engineer, that is unsuitable (i.e. "muck"), this material shall be replaced
with material that is considered suitable prior to the pipe laying operations. In this case, construction
fabrics may be required to prevent the migration of side support away from the pipe.

8.0 Stockpiling of stone for trench stabilization may be done at the option of the contractor, but the
inspector will authorize payment for only that portion of the stone used in authorized places.
Correction for abnormal waste will be made in the calculation of stone quantities for payment.

9.0 Safety and convenience of the public demand that all work, including excavation, be done in
such a manner as to cause minimum traffic interruption, both pedestrian and vehicular. Utilities such
as fire hydrants, valves, etc., shall be accessible at all times. Gutters and drains shall be left open and
clear at all times, and the contractor shall be responsible for all drainage around his work. Unless
specifically waived by the NC DOT or the Utility Director provisions shall be made to maintain
vehicular traffic on all streets in which work is in progress, and suitable walkways shall be maintained
for pedestrian travel.

10.0 Sheeting of bracing shall be used wherever necessary to prevent failure of the trench banks.
All sheeting shall conform to AASTHO and OSHA safety standards. The decision of the Utility
Director or Engineer relative to bracing for the protection of property of the Authority shall be binding
upon the contractor. The removal of sheeting shall be done in such a manner as to minimize the loss
of friction between the backfill and trench walls.

K. Rock Excavation

1.0 Rock shall be defined as that solid material that cannot be excavated, in the opinion of the
Utility Director or Engineer, by any means other than drilling and blasting, drilling and wedging, or
boulders and broken concrete exceeding 1 cubic yard in volume. Rock shall be excavated to the same
limits as earth excavation except that the trench shall be made six inches lower than the outer bottom
of the pipe, and this six inches shall be refilled with six inches of #67 stone and thoroughly compacted
to the sub-grade level. No soft or disintegrated rock which in the opinion of the Utility Director or
Engineer that can be removed with hand picks or power operated shovels, no previously blasted rock
or broken rock, and no rock outside the minimum limits of the trench shall be measured or paid for as
rock. Manholes shall be excavated to nine inches outside the exterior masonry footing and to a depth
as shown on the plans or standards, and only that excavation actually done within these limits shall be
measured for payment. All trenches for purpose of rock measurement shall be assumed as having
vertical walls. Payment for rock shall not necessarily be made because the contractor blasts the
material. In order to assure payment for rock, the overburden must be cleared first, and the rock
ascertained and profiled in lengths as specified by the Utility Director or Engineer. If the contractor
drills and blasts before the over burden is taken off, and the Utility Director or Engineer, after
inspection of the material, decides that the material could have been taken out by power driven
shovels, no payment shall be made for rock excavation. All blasting shall be done under the
supervision of the Utility Director or Engineer and subject to all applicable regulations. The Authority
reserves the right to require the removal of rock by means other than blasting where any pipe or
conduit is either too close to or so situated with respect to the blasting as to make blasting hazardous.
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Rock shall be paid for at the unit price bid per cubic yard for the amount removed measured in place.
Rock taken from the ditch shall immediately be hauled away and disposed of by the contractor. No
additional compensation shall be made for disposing of the rock. Rock removed shall be paid for as
per the accepted bid for the unit price. The contractor shall reimburse the amount for rock not
excavated. Otherwise, when rock excavation exceeds the bid quantity, the unit price in the bid shall
be paid for the rock in excess.

2.0 Blasting procedures shall conform to all applicable local, state and federal laws and ordinances.
A blasting permit shall be obtained from the County’s Fire Marshall’s Office, prior to any blasting. The
application shall be obtained 24-hours before any blasting takes place, and the Fire Marshall may fix
the hours of blasting if he deems it necessary. The contractor shall take all necessary precautions to
protect life and property, including the use of an approved blasting mat where there exists the danger
of throwing rock or over burden. The contractor shall keep explosive materials that are on the job site
in special constructed boxes provided with locks. Failure to comply with this specification shall be
grounds for suspension of blasting operations until full compliance is made. No blasting shall be
allowed unless a galvanometer is employed to check cap circuits. Where blasting takes place within
five-hundred feet of a utility, structure or property which could be damaged by vibration, concussion
or falling rock, the contractor shall be required to keep a blasting log containing the following
information for each and every shot.

. Date of shot
. Time of shot
. Crew Supervisor
. Number and depth of holes
. Approximate depth of overburden
. Amount and type of explosive used in each hole
. Type of caps used (instant or delay)
. The weather
Seismograph instrument and readings
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3.0 This blasting log shall be made available to the Utility Director or Engineer upon request and
shall be kept in an orderly manner. The contractor shall comply with these specifications relative to
blasting operations. It shall be the contractor's responsibility to have adequate insurance to cover any
damages resulting from blasting so to save the South Granville Water and Sewer Authority harmless
from any claims.

L. Surface Restoration

1.0 All disturbed surfaces and property thereon, shall be restored to a condition equal to that
existing before construction began, and the contractor shall maintain and be responsible for all ditches
in paved streets, curbs, gutters or sidewalks until the contractor repaves the trench cuts. The
contractor, with permission of the inspector, may place temporary or permanent asphaltic material in
the cut.

2.0 Unless approved by the Utility Department for rip-rap or other specified material, all easements
will be seeded with grass and left so they can be mowed by conventional mowers. In remote areas,
easements will be seeded with a quality fescue grass. In residential areas, easements will be seeded
with either falcon or rebel fescue or leaf mulch at request of property owner. The contractor shall
guarantee a good uniform stand of grass and shall reseed any bare or thin spots. The contractor will
be liable under a one-year warranty on materials and workmanship.

M. Erosion Control
Erosion control measures shall be performed by the contractor, conforming to the requirements of, and

in accordance with plans approved by the State of North Carolina Department of Environment and
Natural Resources, North Carolina Sedimentation Control Commission and South Granville Water and
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Sewer Authority Utility Department, and as per the erosion control plan portion of the construction
drawings and these specifications. The sedimentation and erosion control plan and permit shall remain
on site at all times. The contractor shall not allow mud and debris to accumulate in the streets. Should
the contractor pump water from trenches during construction, appropriate siltation preventative
measures shall be taken prior to the entry into any storm drain or stream. All measures must be taken
so that stormwater runoff does not go to the pipes or manholes of the utility system. All materials
used for erosion control shall be approved by the Engineer prior to installation by the contractor.

1. Temporary and permanent erosion control measures shall be shown on the plans. Temporary and
permanent erosion control work shall be coordinated throughout the project to provide effective
and continuous erosion control throughout construction and post construction, which minimizes
siltation of streams, lakes, reservoirs, other water impoundments, ground surface, or other
property. Seeding and mulching shall be carried out immediately behind construction.

2. Temporary erosion control measures shall include but not be limited to swaled easements, silt
fences, crushed stone check dam devices, silt basins (sedimentation traps), mulching, earth berms,
and rip-rap.

3. Permanent erosion control measures shall include but not be limited to swaled easements, rip rap
and seeding of disturbed areas.

4. Erosion and siltation shall be controlled on projects by using swales to control run-off and convey
run-off to controlled discharge points, by silt fences, rip-rap, crushed stone, and earth berms to
contain silt, with pipe culverts where major access or haul roads cross drainage ditches or
streams, silt basins where pipe lines cross drainage ditches or streams, and seeding and mulching
will be performed as soon after pipe installation as possible. When temporary measures are
removed after completion of the project the disturbed area must be stabilized, if necessary.

N. Maintaining Service

When replacing or extending water and/or sewer mains, the contractor shall maintain existing service
to all property being served.

0. Guarantee

The contractor shall guarantee all material, equipment and workmanship for a period of at least one
year after final acceptance by the Authority. Repairs occurring under the warrant period wil may
restart the full one year warrant.

P. Wetland

Conditions of 401/404 shall be strictly followed to the satisfaction of Corp of Engineers. All Neuse
Riparian Buffers shall be maintained as required by the North Carolina Division of Water Quality.

I SEWER MAINS AND RELATED ACCESSORIES
A. Trench Preparation:

1.0 Trench excavation shall conform to the line and depth shown on the plans or as directed by
the Utility Director. The trench shall be properly braced and shored so that workmen may
work safely and efficiently. When water is being pumped from the trench, the pump discharge
shall follow natural drainage channels, drains or storm sewers. See erosion control section for
appropriate siltation prevention measures prior to pumping.

2.0 The width and type of trench may vary with the depth of cut, and the trench shall be
constructed in accordance with the dimensions and other information shown on Standard
Details S-1 through S-5.
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3.0 Pipe Clearance in rock shall be a minimum of six inches in each side and bottom for mains
fifteen inches in diameter and less. For larger size mains, the minimum clearance shall be nine
inches on the sides and bottom.

4.0 If unstable conditions are encountered, the trench shall conform to the requirements of Section
I. J. 7. of this part.

D. Laying PVC Gravity Sewer Pipe

The foundation for PVC gravity sewer pipes shall be a firm flat bottom trench of 4 inches of Class |
material as defined in ASTM D-2321 compacted with bell holes (see Standard Detail U-4.) Class Il
material may be used if contractor can verify that this type of soil is native to the site by having soil
tests taken on 200 feet intervals and to a depth equal to or greater than the trench bottom shown on
the plans. The results must be approved by the Utility Director prior to pipe installation.

E. Laying Ductile Iron or C-900 Sewer Pipe

The foundation and backfill requirements for ductile iron and C-900 PVC pipe are the same as those
described for water mains (see Section Il.)

F. Pipe Installation

1.0 The pipe material listed above shall be installed in accordance with the manufacturer's
recommendations and the requirements of these specifications.

2.0 All sewer mains and manholes shall be laid to the line and grade shown on plans.

3.0 No deviations from line and grade shall be made, unless they have been approved by the Utility
Department or Engineer and identified on the “as-builts”.

4.0 The sewer pipe installation shall start at the outlet end and proceed upstream to the termination
of the project as shown on the plans. The bell ends shall point upstream. Exceptions to this
provision will be considered on a case by case basis, when requested in writing by the owner of the
development at the time engineering construction plans are submitted to the Authority for review and
approval. The developer/owner must agree to hold the Authority harmless. He must accept full
responsibility for compliance with state and federal regulations of the Clean Water Act, including any
associated penalties which could reach $25,000.00 per day, for the release of wastewater from
sanitary sewer to the environment, which are not connected to existing sewer due to the granting of
an exception to the pipe laying sequence required in this document. The development owner must
further agree to not request building permits, if an exception is granted for that portion of the
development, until connecting sewer is constructed and accepted by the Authority.

5.0  While working on any part of an existing sewer main, the contractor shall maintain the existing
sewage flow. No discharge to the storm waters will be allowed. Water for flushing of new sanitary
sewer mains must be obtained through a fire hydrant meter and must be pumped out and may not be
discharged into the sanitary sewer system. Construction requiring existing sewer flow to be pumped
from existing manholes shall be the responsibility of the contractor and must be approved prior to
proceeding by the Utility Director or engineer. Existing sewer that is replaced must be ductile iron
under the pump around scenario described above.

6.0 After the trench foundation has been properly graded with bell holes, the pipe shall be carefully
lowered into the trench with approved methods. Under no circumstances shall the pipe or accessories
be dropped or dumped into the trench. All damaged pipe shall be properly repaired or replaced at the
contractor's expense.
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7.0 The pipe interior shall be kept clean before and after laying by means approved by the Utility
Director or Engineer. Pipe ends shall be plugged at the end of each work day or when work is
temporarily stopped. The plugs shall be water tight so the water and debris will be kept out.

8.0 When a sewer main passes over or under a storm sewer pipe, and the vertical separation is
less than 18 inches, then a concrete pad shall be poured between the two to prevent future
settlement. All distances are measured from the outside diameter to outside diameter.

9.0 When installing a sewer main, the horizontal separation from any water main shall be ten feet.
If this separation cannot be maintained due to existing conditions, the variation allowed is the water
main in a separate trench with the elevation of the water main at least 18 inches above the top of the
sewer and must be approved by the Utility Director. All distances are measured from the outside
diameter to outside diameter.

10.0 When a water main crosses over a sewer main, there must be eighteen inches of vertical
separation. If the water main must go under the sewer main, than both these lines must be of ferrous
material for a distance of ten feet on either side of the crossing with a 18-inch separation. The
crossing of other underground pipe requires a minimum of twelve inches of vertical separation. Any
changes in these clearances must be approved by the Utility Director. All crossings within these
vertical clearance shall be filled with #67 stone, unless otherwise specified by the utility that is being
crossed (i.e. NCPS GAS requires sand to be placed around their gas lines at any crossing — rock is not
to be used.). All distances are measured from the outside diameter to outside diameter.

11.0 Railroad crossings shall be made following all precautionary construction measures required by
the railroad officials, and no extra compensation will be allowed by the Utility Department or Engineer,
unless otherwise provided in the Special Provisions.

12.0 All sewer crossings under state system roads shall be made in accordance with the
requirements of Division of Highways as defined in their encroachment permits.

13.0 Where conditions are, in the option of the Utility Department or Engineer, unsuitable for laying
pipe because of weather or trench conditions, the Contractor shall be required to cease work until
permission is given by the Utility Director of Engineer for work to commence again, providing such
conditions have been corrected.

H. Sewer Laterals

1.0 Pipe for sewer laterals shall be a minimum of four-inch PVC, ductile iron (D./l.), or C. I. soil
pipe. Where installation by boring is specified, four-inch C.l. soil pipe or ductile iron pipe shall be used.
A minimum grade of .6% shall be maintained with six-inch C.1./D.l. pipe. Four-inch C.I./D.I. soil pipe
shall be laid with a minimum allowable grade of 1.04%. Each lateral shall be sealed at the end with an
approved watertight plug. Lateral installation for four-inch services shall conform to Standard detail U-
63. All laterals shall be left exposed until the inspectors can verity the installation of each plug.

2.0 Each sewer lateral shall be installed from the main to the street right-of-way line where a
combination wye and cleanout stack will be installed. The wyes on the laterals shall be sealed at the
property line with a permanent plug.

3.0  Trench support, bedding and backfill for laterals shall conform to the same specifications as
those for sewer mains. The contractor shall properly backfill under all WYE and lateral connections at
the main. The lateral connection at the main shall be backfilled with #67 stone.

4.0  Where laterals are bored, the entire sewer service from main to property line shall be C.1./D.l.
soil pipe. The face of the bore cut shall be a distance of five feet from the edge of the pavement on
either side. Unless approval to the contrary is given by the inspector.
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5.0 Sewer laterals four inches in diameter shall be connected to the main by means of an in-line
wye or a tap and saddle, installed over a hole cut in the top quadrant of the main at an angle of forty-
five degrees, with respect to direction of flow. The hole shall be cut with a mechanical circle type saw
cutter designed for the particular use and rendering a smooth, uniform cut with no damage to the main
and which retrieves the coupon. The cost for such cut-ins shall be included in the cost of the lateral.
The cast iron, ductile iron, and PVC saddle installations are shown on Standard Details S-30 through s-
32.

6.0  Sewer laterals six inches and larger will be connected to the main by means of a manhole of
size and structure herein described and shown in Standard Detail S-33. The cost of such manhole will
be included in the cost of the service, unless specified otherwise in Special Provisions.

I. Manholes (See Part Nine, Sec. lll, for Manhole Materials)

1.0 Manholes dimensions shall conform to those shown on the Standard Details S-20 through S-29
contained herein. Manholes on all lines twelve inches in diameter or smaller shall have an inside
diameter of four feet. On lines from fifteen inches to thirty inches in diameter, manholes shall have an
inside diameter of five feet, unless specified otherwise in the Special Provisions or approved to the
contrary by the Utility Director.

2.0 Invert shall be constructed with a width equal to that of the effluent pipe, height to the
springline and invert "shelves" from that point upward at 60 deg. to manholes walls, it shall be so
brushed and troweled that a minimum energy loss occurs in the manholes from invert roughness.

3.0 Foundation for manholes shall be in accordance with Standard Detail S-20, unless approval to
the contrary is given by the Utility Director.

4.0 All manholes in the road right-of-ways will be flush with grade not withstanding 100 year flood
requirements. In easements, manholes will be a minimum of 12 inches above ground.

5.0 All new manholes and wetwells must be vacuum tested in accordance with the following
procedure:

1) The Contractor shall furnish all labor, equipment, and any appurtenant items
necessary to satisfactorily perform the vacuum testing

2) All lifting holes shall be plugged with an approved non-shrink grout

3) All pipes entering the manhole shall be plugged. The contractor shall securely

brace the plugs to keep them from being drawn into the manhole. All service
connections tied to the manholes shall also be vacuum tested with the manholes.

4) The test head shall be placed inside the top of the cone section of the manhole and
the seal inflated in accordance with the manufacturer’s recommendations.
5) The vacuum testing equipment shall be manhole vacuum tester as manufactured by

Cherne Manhole Testing or approved equal. A vacuum of 10-inches of mercury
shall be drawn and the vacuum pump shut off. Inflate the compressor band to
effect a seal between the vacuum pump base and the manhole cone section.
Connect the vacuum pump to the outlet port with the valve open. With the valves
closed, the time for the vacuum to drop to 9-inches of mercury shall not be less
than that shown in the following table:

Manhole Depth Diameter of Manhole

48" Dia 60" Dia. 72" Dia
10 Ft. or less 60 sec. 75 sec. 90 sec.
>10 Ft. But < 15 Ft. 75 sec. 90 sec. 105sec.
>15 Ft. 90 sec. 105 sec. 120 sec.

(Times shown are minimum elapsed times for a drop in vacuum of 1-inch mercury)
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6) If the manhole fails the initial test, necessary repairs shall be made with an
approved non-shrink grout while the vacuum is still being drawn. Retesting shall
proceed and continue until a satisfactory test is accomplished.

6.0  All manhole rings on manholes shall be bolted to the cone section and sealed with asphaltic
cement or “Ram-Neck”. See details.

7.0 All Manhole joints must be waterproofed with asphaltic cement and felt or “Ram-Neck”.

8.0 All Main and service pipe connections into manholes must be cored with a concrete coring
machine and the pipe connection must be made with a flexible watertight coupling or boot.

J. Test and Inspection

1.0 Sewer lines shall be visually inspected from every manholes by use of mirrors, television
cameras or other devices for visual inspections, and the lines shall exhibit a fully circular pattern when
viewed from one manhole to the next. Lines which do not exhibit a true line and grade or have
structural defects shall be corrected to meet these specifications.

2.0 Sewer lines will be tested by using the water test or the low pressure air test. If sewer laterals
are installed prior to the test then laterals will be tested along with main. It is imperative that proper
plugs be installed on the laterals at the cleanout stack. All plugs should be properly installed to
withstand the test pressure.

On water exfiltration tests, the main laterals shall be plugged and filled with water in such a manner
that the maximum hydrostatic head at any one point in the line shall not exceed ten feet of water. All
manholes shall be tested. The exfiltration from the line under test shall not exceed 100 gallons per
inch of minimal pipe diameter per mile of pipe per twenty-four hours. The amount of exfiltration shall
be measured by the inspector using methods specified by the Utility Director for the particular
situation.

The low pressure air test in accordance with ASTM C 828 will be used on the main and laterals. Prior
to testing, the main shall be clean of debris and flushed with water. In doing the air test, it is
necessary that plugs be secured properly and braced. In doing the air test, nobody will be allowed in
the main while it is pressurized.

The line is to be pressurized to 5 psi initially and stabilized.

After stabilization, the pressure will be decreased to 3.5 psi, and the inspector will determine how long
the line it takes for the pressure to drop to 2.5 psi.

To simplify the ASTM procedure, use the following table to determine the test time. If there are
multiple sizes, and the various times together.

Normal Pipe Size Time (t)
(inches) Minutes/100 ft.
4 0.3
6 0.7
8 1.2
10 1.5
12

1

15 2
18 2.4
21 3.0
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24 3.6
27 4.5
30 4.8
33 5.4
36 6.0
42 7.3

If the pressure stays between 3.5 and 2.5 psi for the test time length, the pipe is acceptable. If not,
the section is not properly installed. Correct and retest.

3.0  Where ground water is encountered during construction, all pipe joints for the sewer line shall
be of such quality that there shall be no perceptible infiltration of ground water into the sewer from
any single pipe joint. The contractor shall furnish labor, equipment and materials, including pumps,
and shall assist the Utility Director in making infiltration tests of the completed sewer section before it
can be placed in service or connected to any other lines. The contractor will furnish and install the
measuring weirs or other measuring devices. The length of line to be tested at any time shall be
subject to the approval of the Utility Director. The total infiltration shall in no case exceed 100
gallons per inch of diameter, per mile of pipe per day. The test period shall be twenty-four hours, and
if the quantity of infiltration is in excess of the maximum allowable, the leaking joints shall be relaid if
necessary or other remedial construction shall be performed by and at the expense of the contractor.
The section of sewer shall then be retested after repairs are completed to determine compliance with
the specifications.

4.0 All tests shall be made in the presence of the contractor or his representative and the Utility
Director or Authority Inspector and Engineer of record or his representative. The costs for these tests
shall be included in the unit price bid for installing the pipe.

5.0 When sanitary sewer services are installed as a part of the same approval of the sanitary sewer
mains, such as in new subdivisions, the air test of the sewer mains shall be performed with the
services and clean-outs in place.

6.0 Materials and construction methods called for in these specifications are of such nature as to
insure maximum protection for the sewer from infiltration. The contractor shall be responsible for the
sewer conforming to the above limits for a period of one year from the date of final acceptance.

K. Back filling

1.0 The back filling of the trench after the pipe installation and testing shall be in accordance with
Standard Details S-1 through S-5 for the various pipe materials.

a. RC pipes shall be back filled with suitable native material. No rocks, boulder sand stones larger
than four inches shall be included in the backfill for at least two feet above the top of the pipe and no
rocks larger than 12 inches in the rest of the backfill.

b. The haunching for PVC pipes shall be with #57 stone (Class | material) material 4 inches below
and up to the springline of the pipe. Care shall be taken to work the haunching well under the bottom
of the pipe. The initial and final backfill shall be with suitable native material. No rocks, boulders or
stones four inches or larger shall be included in the backfill. The haunching shall be tamped to 95%
standard Proctor density in six-inch lifts.

c. For PVC sewer installations, Class Il material may be allowed for the bedding, housing and initial

backfill if the contractor can verify that this type of soil is native to the site by having soil tests made
by a soil testing agency. Soil samples borings shall be taken as directed by the Authority Inspector to
a depth equal to or greater than the trench bottom elevation shown on the plans or in the specs. The
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results must be approved by the Utility Director prior to pipe installation. The bedding and backfilling
shall be in conformance with ASTM D-2371 and the various soil classes are defined below:

(1) Class | - Angular, 6 to 40mm (1/4 to 11/2 inch), graded stone, including a number of fill materials
that have regional significance such as coral, slag, cinders, crushed stone and crushed shells.

(2) Class Il - Coarse sands and gravels with maximum particle size of 40mm (1 %2 inch), including
variously graded sands and gravels containing small percentages of fines, generally granular and
noncohesive, either wet or dry. Soil Types GW, GP, SW and SP are included in this class. (GW - well
graded gravel, GP - Poorly graded gravel, SW - Well graded sand, SP - Poorly graded sand.)

(3) Class lll - Fine sand and clayey gravels, including fine sands, sand-clay mixtures and gravel-clay
mixtures. Soil Types GM, GC, SM and SC are included in this class. (GM - silty gravel, GC- clayey
gravel, SM - silty sand, SC —clayey sand.)

(4) Class IV - Silt, silty clays and clays, including inorganic clays and silts of medium to high plasticity
and liquid limits. Soil Types MH, ML, CH an CL are included in this class. These materials are not
recommended for bedding, haunching or initial backfill on PVC pipes. (MH -silty soil with high liquid
limit, ML- silty soil with low liquid limit, CH - clayey soil with high liquid limit, CL - clayey soil with low
liquid limit.)

2.0 All backfill shall be compacted in six-inch layers measured from the foundation to one foot
above the top of the pipe and then in twelve-inch layers to the top of the trench when in easements.
Sewer mains in street rights-of-way shall be compacted in six-inch layers all the way to the top of the
trench.

3.0 Material for backfilling shall be approved by the inspector. In areas where settlement of bearing
capacity are not a major consideration, the engineer may give permission for a low grade of material to
be backfilled from a point two foot above the top of the pipe, but in no event will excavated rock
larger than four inches at any point be used for backfill material.

4.0 Where backfill material is unsuitable, in the opinion of the Utility Director of Engineer, the
contractor may be directed to dispose of the unsuitable material and provide material suitable to the
Utility Director or Engineer.

5.0 Backfill shall be compacted to at least 95% of maximum soil density in those areas where in
the opinion of the Utility Department or Engineer, the supporting capacity of the soil is of prime
consideration. Generally, these trenches will be confined to those which must support traffic wheel
loads whether directly or through a pavement structure. Laboratory determination of maximum soil
density will follow the procedure of AASTHO T99-86 Method A. Field determination of the density of
soil in place shall follow the procedure of AASHO T191-86 ot T204-86.. The result of any one test
may be a minimum for the 90% of maximum density, but the average of any three tests in an area
shall be 95% of maximum density. All tests shall be conducted by qualified technicians at the
direction of the Utility Director or Engineer and the cost of such tests will be borne by the contractor.

L. Deflection Testing for PVC Sewer Pipes

No sooner than thirty days after final backfill installation, a deflection test shall be executed on the
sewer line. The maximum allowable deflection shall be five percent for PVC sewer pipes. The test
shall use a minimum of nine pronged mandrel pulled through the pipe. The mandrel size shall be
calculated by (1-allowable deflection percent) x (Base Inside Diameter). The base inside diameter is
the diameter as identified in shop drawing or advertised pipe literature. It shall not include any
additional reduction pipe diameter due to manufacturing tolerances.

The contact length of the mandrel shall be at least twenty four inches.
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Any lines not meeting this test shall be corrected by the contractor and the test repeated.

M. As Built Plans

"As built" plans and profiles shall be furnished to the Utility Department by the engineer upon
completion and acceptance of the public main by the Authority and at completion of private systems.
The "as built" plans shall show tep and invert elevations, grades, manhole locations, type of material,
bench marks, and horizontal deflections. "As built" plans of installed utilities shall be furnished to the
Authority prior to issuance of the letter of acceptance. All sewer stubs shall be shown and located
with respect to the property lines for each lot on the "as built" plans. “As-Builts” of utilities needs to
show the overall water and sewer system layout along with the property or subdivision boundaries and
connecting manhole. The "as built" plans shall be supplied to the Utility Department at the issuance
of the letter of acceptance. "As built” plans and profiles shall be in the form of permanent hardcopy
and electronic form as specified by the Utility Director.

GENERAL ACCEPTANCE

The developer or his representative must notify the Utility Departments’ Engineering Inspector, in
writing, before installation and for scheduling inspection. Once the project is complete a punch list and
inspection is scheduled noting any deficient items. Once the deficient items are repaired

and/or replaced to meet Authority standards and specifications the developer or his/her representative
shall submit the following items to the Authority’s Utility Department.

a. A professional engineer's certified statement of the cost of the public utilities installed.

b. "As-Built" plans and profile shall be furnished by the engineer upon completion and acceptance by

the Authority as stated above.
c. The developer is responsible for ensuring a one-year written warranty to the Authority prior to

issuance of the letter of acceptance.
d. The developer and/cr engineer shall provide a recorded map to the Authority of Raleigh showing all

public rights-of-way and easements.

EFFECTIVE DATE

This ordinance shall be in full force and effect after August 12, 2008,

ADOPTED and APPROVED this 12" day of August , 2008.

Ronald Alligood, Chair
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