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PETERSTOWNSHIP SANITARY AUTHORITY
SEWER USE RULES AND REGULATIONS
APPENDIX A
Specificationsfor Construction of
Sanitary Sewer Linesand Appurtenances

Adopting Resolution: Effective for Permits |ssued After:

And for dl Ingtdlations After:

PART | - GENERAL REQUIREMENTS

1.

I ntroduction

A.

These specifications cover the requirementsfor construction of dl of the Authority's sewer
linefacilities. These specifications are intended for and gpply to dl such projects whether
directly constructed by (a) Contractor(s) under contract to the Authority, or constructed by
aland developer who in turn employs (&) construction Contractor(s) to construct sewers
that will ultimately be dedicated to the Authority for ownership.

These specifications are to be used in conjunction with a companion document — Peters
Township Sanitary Authority Rules and Regulations, as amended.

The Rules and Regulations describes and identifies procedural requirements, relaive to
engineering work, payment of fees, certain facility desgn criteriaand parameters, private
sawer sarvicefadility requirements, time restraints, certain termswhich will beincorporated
in an agreement with the Authority before the commencement of construction and other
factorsrelating to the sewage system facilities desired to be constructed in connection with
the development of the Township.

This document covers the construction work.

Where the term "Authority” is used herein, it shdl mean the Peters Township Sanitary
Authority, itsemployees, management, or Board, asis appropriate for each occurrence of
useof theterm. When necessary or gppropriate the Authority may cal upon itsengineering
and/or legd consultants for advice and direction.

The Authority shall reserve theright to require specia specifications be adhered to for any
sewer ingtallation not considered typical asdeemed by the Authority. Such conditionsand
requirements shal include but are not limited to congruction in fill, flood prone areas, or
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G.

wetlands, requirements for additiona depth, and other construction as applicable.

Asregardstheinterpretation of the gpplication of these specifications, the Authority and or
the Authority Manager shdl make dl find determinations.

2. Obsarvation of Construction Work

A.

All work performed in connection with the extenson, modification or improvement of

public wastewater facilities within the Township shal be required to conform with dl

Authority rules and regulations and shal be observed during construction by an authorized
representative of the Authority.

All completed work shall be required to meet the gpprova of the Authority and shdl be
changed, modified, replaced, removed or otherwise corrected by the Contractor to such
extent as directed by the Authority.

The work will be periodically or continuoudy observed during its progress and when
completed, shal be ingpected jointly, by the Authority and the Contractor and a list of
uncompleted or corrected work will be developed. After dl liged itemsare completed, the
work will be declared subgtantidly complete.  When the work is declared to be
subgtantialy complete and is accepted by the Authority, the eighteent month maintenance
bond period shdl commence. During the term of the maintenance bond the Contractor
shdl return when and as required to reconcile any problems resulting from congtruction,
such as leskage, mechanica mafunctions, trench settlement, pavement failure, surface
restorations, drainage, etc. In addition, a maintenance-bond ingpection shal be made by
the Authority at adate between twelve (12) and eighteen (18) monthsfollowing the date of
declaration of completion of construction.

The Contractor shal keep on ste, and make available upon request by the Authority, a
surveyor'srod and level or laser equipment for the purpose of spot checking elevations as
the work progresses.

The Contractor shall dso keep and make available a 300" surveyors tape for the purpose
of spot checking distances and for the purpose of the Contractor providing off-set
measurements as the work progresses.

3. Rights-of-Way

A.

The dignments and locations of the proposed pipelines and gppurtenances are shown on
the plans on which street, highway and/or other acquired rights-of-way limits have dso
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been superimposed. No pipdine shdl be relocated outside of the Street or other right-of-
way withinwhich it is shown without obtaining the forma written approva for such change
from the Authority.

B. Where a special pipe line right-of-way is obtained through private property, the minimum
permanent width for operation and maintenance purposes shall be 25 feet; the width of the
temporary right-of-way obtained through such private properties for initid pipe line
ingdlation and congtruction purposes shdl be 40 feet, 10 feet of which shdl be located
adjacent to and on the outside of both limits of the permanent right-of-way. Theminimum
distance between the center of any longitudind pipe lineand theright-of-way limit lineshal
be5feet. All congtruction activities shdl be confined within the 40 feet wide construction
right-of-way.

C. The Contractor shdl, however, make his own arrangements for office space, materids
sorage yards, change trailers, sanitary facilities, utility services, debrisdigoosd Sites, and;
for ingress and egress to any location aong the pipe line project for which the Contractor
desiresor requiresuse and, for which the Authority has been granted no such right- of-way.

D. Proposed pipelinesand gppurtenances may a so encroach upon right- of-way occupied by
pipelines or other facilities owned, operated and/or maintained by other utility companies.
It shal be the responsibility of the Contractor to notify the appropriate representatives of
those agenciesin advance of performing any work therein and, to conduct al construction
activities in accordance with the respective regulations agppertaining thereto. The
Contractor shdl utilize the PA OneCal System as required by law. The PA One Call
telephone number is 1-800-242-1776.

E The postion of sewer lines proposed to be constructed in connection with land
development projects shdl be such that, regardless of the sequencing of various utility line
congtruction (gas, power, telephone, water, Sorm sewer, sanitary sewers, etc.) no pipeline
shdl bedigned longitudinaly, aong the sanitary sewer lines, any closer than three (3) feet.
It isimperativethat such minimum distance be maintained dong dl sanitary sewer and weter
linesto provide space required for future maintenance and/or repairs.

F. In accordance with the regulations of the Pennsylvania Department of Environmentd
Protection, the separation between water and sewer pipe shdl beasisshownin Appendix
A-2, SD-003.
4, Control of Pipe Line Elevations and Alignments

A. Thedevationsof al Authority facilities shown on record drawings dated prior to 1988, are
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on the Datum of the United States Geologicd Survey NAVD 29. The Contractor shall
confirmthedevation of al existing fadilitiesto which proposed facilitieswill connect, aswell
as the profile of the existing and/or finished (in the case of land development projects)
ground lines, prior to commencement of congtruction, to confirm competibility with new
designs prepared in accordance with the PA State Plane Coordinate System South which
recognizes NAD 83 and NGV D 88.

All sawer linesshdl berequired to be congtructed and the e evationsand aignment shdl be
controlled by the use of laser equipment. Sewer linecongruction shdl begin a themanhole
with the lowest invert evation unless prior gpprova is granted by the Authority.

The Contractor shall employ competent field survey personnel as may be required to
control grades and/or dignment of proposed facilities and to assst the Authority by
obtaining information during congtruction progress, and for purposes of preparing as-built
record drawings.

5. Traffic Warning Signs, Barricades, Lightsand Control

A.

Where pipe lines and/or other facilities are congtructed dong State Highways and/or
Township Streets, and where congtruction activitiesmay otherwiseimpede norma vehicular
traffic patterns on said highways or dreets, the control of traffic shal be accomplished in
accordance with the detail ssat forth in Publication 203A of the PennsylvaniaDepartment of
Trangportation, the title of which is"Short Term Work Zone Traffic Control Guide”.

The position of work zone signs, erection of Signs, Szes of Sgns, details and configuration
of sgns, traffic channdlizing, tapered lengths/spacing, cones, drums, vertica pands, lighting
devices, arow boards and dl flagging conduct and activities shal conform to the details
described in Publication 203A. The location and configuration of traffic control methods
ghdl conform to those graphically illustirated on the gppertaining Table 5 and Figures 5
through 23 shown in Publication 203A. The Contractor shdl submit atraffic control plan
and procedure (conforming to Publication 203A) to the Authority for approval, prior to
commencing with field congruction.

6. Exploratory Excavations

A.

Some of the proposed pipelines and appurtenant structures are somewhat flexible with
respect to alignment. Therefore, in those existing Streets, roadways, bermsor other areas
expected to have anumber of underground utility lines, where there are large treeswhich
may be saved by redignment, and wherethe Authority so directs, the contractor shall make
appropriate exploratory excavations for the purpose of locating said lines
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B. Indl instances, the costs associated with exploratory excavations shdl betheresponsibility
of the Contractor, and any redignment of pipelines shdl be gpproved by the Authority.

7. Existing Utility Lines- Location, Protection and Hazards

A. The plans show those underground water lines, gas lines, eectric lines, cable TV lines,
telephone lines, sanitary sawers, orm drains, conduits and other smilar utility lines and
gppurtenances for which said location information was either made available to the
designer, or was observed in the fidld. Neither the number of such underground fecilities
nor their respective types, sizes and/or locations can be assured or guaranteed and it is,
therefore, the responsibility of the Contractor to obtain such additiona information asis
required to properly complete the work in compliance with the specifications, and; to
contact the owners of the various utilities in the area prior to starting and during
performance of the work in accordance with PA Act No. 287 of 1972 and As Amended
by PA Act 187 of 1996 known as the Underground Utility Line Protection Act.

B. The approximate |ocation of any power and tel ephone poles and guy polesdong theroute
of the work is shown on the drawings and the overhead lines supported by dl such poles
shall be observed and located by the Contractor prior to commencement of the work.

C. The Contractor shall be completely and soldy responsible for any and dl property
damages, bodily injuries, financia losses andinterruption of servicethat resultsfromor are
attributable to his congtruction activities and, which affect water lines, gas lines, dectric
lines, telephonelines, drain lines, sanitary and storm sewer linesand al appurtenances and
service facilities connected thereto. Regtoration of al such disturbed facilities shal be
accomplished immediatdly after incurrence thereto.

D. Water, sewer, gas, power and telephone serviceto dwellingsor places of businessshall be

maintained with aminimum of interruption throughout the construction of the contract work.

No such sarvice shdl be intentiondly interrupted without the gpprova of the respective

utility company concerned, and without first giving due warning to the occupants of sad

dwdling or business establishment. At least three (3) days notice of an interruption in
sarvice shdl be given to the Authority so that the Authority may notify its cusomers.

E Insome cases, it may befound that existing pipelinesarein alocation where congtruction of
the proposed work cannot reasonably proceed until the utility has been relocated. The
Contractor shal make al necessary sub-surface investigations and shall locate such utility
mains far enough in advance of the trenching work so that work progress is not
unnecessarily interrupted.
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Attention is directed to the fact that the proposed work could be in close proximity to
overhead power lineswhich tranamit dectric current at high voltagesand which, if disturbed
or contacted during construction, would be hazardous to construction personnel and/or
other persons. The Contractor shall, therefore, properly protect such wires, pole supports
or other power line gppurtenancesto avoid disturbanceto thosefacilities, and shdl operate
al machinery and conduct al other condruction activities in a manner that will assure
protection of al construction personnd and other persons againgt said hazards.

Work in the vicinity of the existing underground gas lines and appurtenances is dso
hazardous because, under certain conditions, such maeridsareflammable and/or explosve
and, the Contractor shal avoid dl temporary and permanent supports and other required
protection to prevent exposure of the sameto construction personnel and/or other persons.

Where such lines are exposed during construction and leakage is detected, construction
work in those areas shdl be immediately suspended, the owner of the pipe line shdl be
immediately advised of the condition and the construction work shall not resume until dl
repairs have been properly completed.

The congtruction activities required to be performed in the conduct of the work may
necessitate theinter-connection, interception, surveying, inspection, remova, replacement
and repair of certain existing manholes, sewer pipes and appurtenances. Said items are
conveying al wastes and runoff discharged to and infiltrating into the public sewer system
within the area served, which wastes may contain and/or generate toxic, noxious, oxygen
depleting or other liquid or gaseous substances harmful to human beings.

The Contractor shal dso provide dl personnd with dl tools, clothing and other devices
necessary for such safe practice, including appropriate waterproof clothing, respirators,
protective glasses, mechanicd ar blowing equipment to pre-ventilate manholes and other
chambers, explosive atmosphere detectors, ladders, safety harnesses, etc. Nowork shall
be performed under any unsafe conditions and if same is detected a any time, the
Contractor shall, therefore, thoroughly ingtruct dl personnd involved in such work so that
appropriate and complete safety practices are observed at dl times.

8. Shop Drawings and Materials Submittals

A. All materidsproposed to be utilized for congtruction of any Authority facilitiesarerequired
to be approved for use, in advance of shipment to the job ste. No materids shdl be
incorporated in any sewer lines or gppurtenances, which have not received the prior
goprova of the Authority.

B. Such approvals shall be obtained by submitting five copiesof shop drawings, cataog cuts,
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materidsspedifications, billsof materidsand/or such other printed informationwhich clearly
illugtrates the details of dl pipe, joints, pipe line structures and appurtenances, SUpports,
mechanica details, specific ingdlation requirements, etc.

The Authority will review, make corrections on, reject and/or gpprove said submitted shop
drawings and materias information and will return one copy to the devel oper/contractor
within twenty-one calendar days, resubmittal shal be made by the Contractor asrequired
to obtain gpprovals - prior to ingdlation of the materia in the congtruction work.

The review and approvad of any separate submittd item shall not diminate dter o
otherwise affect therespongbility of the Contractor to coordinatedl of such submittaswith
the performance and progress of the work to assure completion of the intended project.

Digita drawing files of the gpproved congtruction plansand profilesin AutoCAD formeat or
equivaent shall be submitted to the Authority prior to start of condruction. All digitd file
plan and profile drawings shdl be supplied utilizing State Plane Coordinates and USGS
datum.

0. I ndependent Commer cial Testing L aboratory Services

A.

When a proposed project or series of projectsinvolvesingalation of morethan atotal of
3,000 linedl feet of polyvinyl chloride sewer pipe or reinforced concrete sewer pipe
(regardlessthat different diameter pipe may aggregate that amount) the Authority may eect
to requirethat the Contractor shall furnish, during pipe deivery and congtruction, reports of
an independent commercia testing laboratory.

Said reports shdl set forth critica pipe characterigtics such as materids tests; hydrostatic
tests (infiltration); pipe dimensions,; gasket testing; deflection (PV C); absorption (RC) and
such other test results which will confirm conformance with these and the referenced
ASTM, AWWA and other standards contained herein. One pipe section of every 200
sections manufactured and delivered, regardless of length of each pipe, shal be selected at
random by the testing laboratory representative and transported to the commercia lab for

such purposes.

10.  AsBuilt Drawings

A. The Contractor shal retain one (1) reasonably clean set of drawings of the proposed
improvements at the job site, on which he shdl note changes in pipe line dignments and
elevationsand, any other changesfrom the pre-congtruction approved plans. Heshall dso
reference the locations of the ends of sewer service laterds so that the same may be
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uncovered and connected at future times.

The st of prints on which such field information is recorded shdl be turned over to the
Authority providing adaily congruction progress record and identify all noted changesto
the project, prior to Authority acceptance of the facilities as well as, as-Built information
shdl include, but not be limited to, manhole inverts, line lengths, dopes, wye locations,
offset dimengons, and detailed information on al other aspects of the congtruction of the
fadlities

A professondly licensed Engineer or Surveyor appointed by the Authority shal conduct a
survey of as-built conditionsto verify the actud grades, devations, distances, etc. and that
al sawer facilities were congtructed within rights of way and easements.

The Engineer or Surveyor appointed by the Authority will provide a certification to the
Authority that dl lines are constructed in accordance with these specificationsand withinthe
rights-of-way identified on the subdivison plans. The Engineer or Surveyor will dso
provide record drawingsin the format, media and number to the Authority for record and
distribution purposes.

END OF PART |
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PART 11 - SITE WORK AND PREPARATION

1. Clearing and Grubbing

A.

April 2004

Certain work to be performed will require clearing. The Contractor shdl cut, clear and
remove dl brush, sapling, scrub and other wild growth dong the route of the pipelines.

Beyond the limits and boundaries of the Developers property, no trees shdl be cut,

however, without the specific gpproval and prior designation for cutting, by the Authority
and or the adjacent property owner. Itistheintent of these specificationsto minimize the
remova of trees on adjacent lands and, therefore, only those which will positively prevent
the application of reasonable congtruction methods and procedureswill be permitted to be
removed.

Brush, scrub growth, stumps, saplings and tree limbs and trunks so directed to be cut and
removed, shdl be completdly removed from the site of the work. No such debris shdl be
included in any backfill and as part of the clean-up work shall be required to be removed
and transported away from the Site to the contractors dump site.

Contractor shdl remove dl savagesble surface items in the area to be excavated.
Contractor shdl properly separate, classfy, store, protect, and preserve such materialsand
itemsfor usein backfilling, resurfacing, replanting, restoring, or otherwisereplacingthearea
of congtruction to itsorigind conditions prior to construction, except as may hereinafter be
noted.

All fencing, mailboxes, drainage pipes, doghouses, clothesposts, steps, moveable storage
sheds, ornamenta lawn fixturesetc., shal be carefully removed, and placed temporarily ina
place convenient to the property owner unit construction is completed, and protected
agang damage or theft. Upon completion of congtruction, the improvements shdl be
replaced or reingdled in their origind position and condition.

In cultivated or landscaped aress, dl shrubbery, hedges, and smdll trees in the area of
congtruction shdl be carefully removed, stored, and preserved for reuse upon completion
of congruction, unlessauthorized otherwise by Engineer. Largetreesthat cannot be safely
transplanted or reasonably replaced shall be left standing unless permission is specificaly
granted by the Engineer to remove the tree.

2. Open Excavation and Backfill

A. CONTRACTOR isdirected to the provisions of the Underground Utility Line Protection
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Law Act 287 (1974), as amended by Act 187 of 1996,and full compliance therewith is
required of the CONTRACTOR.

B. Except wherejacking, boring or tunneling isindicated on the plansand/or profiles, pipeines
and appurtenances may be constructed by the open trench excavation method. All
excavation shdl be undlassified and no extrapayment shal be madefor hand excavation or
for theremova of any rock, boulders, sumps, tree roots, shale, muck, masonry, curbing,
paving or other natural or man-made materias.

C. Limit dally trench excavation to a length of pipe placement and backfilling that can be
completed the same day.

D. Thewidth of dl trenches shdl not exceed the maximum of four feet or the outsde diameter
of the pipe, plus two feet, from the bottom of the respective pipe trench to a horizonta
planelocated one foot above the top of the pipe. That section of the trench isidentified as
the pipe zone and its configuration is graphicdly illustrated in Appendix A-2, SD-002. In
the event that the Contractor's construction methods/activitiesresult in atrench wider than
four feet or the pipe diameter plus two feet within that pipe zone, he shall ingal concrete
bedding or encasement or shall make such other provisions as may be directed by the
Authority to protect and assure the structurd integyrity of the pipe.

E All ductile iron pipe and reinforced concrete pipe may be ingtdled directly on exposed
trench bottoms, where no rock or other unyielding materia or where no soft ungtable
conditions exi<.

F. Where the exposed trench bottom congists of rock or other unyielding meterid the trench
shdl be overcut a minimum of 4" and the ductile iron or reinforced concrete pipe shdl be
ingaled on bedding materid, which is specified later within this manud.

G. When soft and/or unstable trench bottoms are exposed, they shal dso be overcut and
stabilized to the satisfaction of the Authority with the same bedding materia beforethe pipe
isingdled. Trench bottoms shal be overcut at jointswhere pipe bellswill occur to assure
that dl pipe barrds are continuoudy supported for the entire barrdl lengths. If thismethod
doesnot provide adequate pipe support, as determined by the Authority, concrete caissons
shdl beingtalled as required at no expense to the Authority.

H. All polyvinyl chloride pipe shdl, regardless of the character of the exposed trench bottom,
be ingtaled on bedding materid at least 6" in thickness, except where concrete cradle
and/or encasement is required.
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The excavation materid from the trench may be stored along itsaignment on rights- of-way
obtained for congtruction purposes. It may not, however, prohibit traffic flows aong the
streets and roadway's, accessto private properties, or accessto existing utility linesby the
respective utility companies.

J. Thetemporary storage of excavated materia shall not obstruct or ater the flow of surface
water runoff to the detriment of the operation of existing surface water drainage facilities
and ditchesand, shdl be placed a alocation which will not superimpose excessiveloading
on the trench walls and/or the sheeting, shoring or bracing ingtaled within the trenches.

K. At dl locations dong ductile iron or reinforced concrete pipdines, the backfill materid
placed in the pipe zone (that is, that materia located above the top of the trench bottom or
bedding materia to an eevation located one foot abovethetop of the pipe), shal be sdlect
materid which shal be thoroughly compacted and placed in such a manner to avoid
disturbance or displacement of the pipe and other appurtenances. The pipe zone materia
shdl contain no rocksor hard shaethat have amaximum dimens on exceeding two inches.

Pipe barrds shdl be continuoudy supported on trench bottomsfor their entire length and
no rocks, bricks, on edgesor other point supportswill be permitted. Bedding materid shal
be used, where necessary, to compensate for irregular trench bottoms and provide such
continuous support.

L. L ocations where concrete cradle and/or encasement are necessary for the full width of the
trench to support the anticipated | oads on the pipe are shown on the profiles. Contractor is
cautioned that in the event the trench width is greater than that specified, Engineer may
require Contractor to furnish a Contractor'sown expense, concrete encasement in place of
concrete cradle indicated on the drawings, or concrete cradle where noneisindicated on
the Drawings.

M. Expenses associated with excavation made beyond the specified limits shdl be a the
Contractor's expense.

N. At dl locationsaong polyvinyl chloride pipelinesthe backfill materid placed withinthepipe
zone to an elevation of twelve (12) inches above the top of the pipe shdl be the same as
that materid specified hereinafter for the bedding of the pipe asdepicted in Appendix A-2,
SD-001.

O. Backfill materid placed in trenches above the pipe zone, where such trenches are located
within Township Streets or State Highways shdl consst (for the entire trench width and
depth) of materid conforming to the Township or State requirements specified for bedding.
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Backfill materia in trenches above the pipe zonein travel ed roadways, road shouldersand
or berms and at al other locations where trench settlement nust be avoided, shdl be
crushed stone select backfill materid placed in lifts not exceeding eight inchesin thickness
and shdl be thoroughly and mechanicadly compacted by the use of vibratory or
reciprocating tamping equipment - for the full depth and kength of the trench and in
accordance with Part 11, Section 5, Compaction Testing.

At other locations aong the dignment of the pipes, it shdl be a the dicretion of the
Authority to require mechanica compaction of thetrench. The meansby which mechancd
compaction shal be achieved shadl be submitted by the Contractor and approved before
condruction. The compaction of the backfill may be verified at the Authority’ soption and
a the Contractors cost. Means of verification shal be chosen on a case-by-case basis.
Where trench settlement is not of concern and, where designated by the Authority during
congtruction progress, backfill above the pipe zone may be loosdy placed by machine
mounded over the trench. After settlement has satisfactorily occurred, and subject to a
time approved by the Authority, the excess materid shdl be leveled and blended with the
dope of adjacent ground surfacesin amanner which does not adversdy impedetheflow of
surface water or otherwise have a deleterious affect on the finished landscape.

When the trench excavation is being backfilled, the disturbed area shdl be graded to fina
contours and appropriate temporary eroson and sediment pollution control
measures/facilities shdl beingdled. Seeding and mulching of al disturbed areas beyond
the limits and boundaries of property owned by a Developer extending the sawer shal be
done within three days of find grading.

If daily backfilling is delayed, the disturbed area shdl be graded to find contours,
appropriate temporary erosion and sediment control measures/facilities shdl be ingtaled,
and the areas seeded and mulched within the next two caendar days.

No materid shall be used for backfill at any location thet, in the opinion of the Authority, is
too wet, frozen, mucky or contains debris, tree ssumps or an excessve amount of rocks.

All excess excavated materid resulting from the condruction of the pipeines and
gppurtenances shdl be digposed a a location and in a manner which shdl be the
Contractors's respongbility to determine at no cost to the Authority.

The Contractor shall schedule congtruction activities and provide al required equipment
and personnd such that the backfilling of trenches|ocated dong or crossing sireets, street
berms, roadways, driveways and other traveled ways, results in resumption of normal
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treffic patterns immediately after pipe construction has been completed for the day.

Engineer may require that the trench be fully backfilled at the close of each workday, with
no additional compensation to Contractor.

If work is stopped on any trench for any reason and in the opinion of Engineer the trench
excavationisleft open for an unreasonablelength of time, ether in advance of or after pipe
ingalation, Contractor shal refill such trench, or Owner hastheright to do so and deduct
the cogt for doing so from monies owed Contractor. |If trench isleft open excessvey in
advance of congtruction, Contractor shdl, at his own cog, refill trench and re-excavate
when congtruction can proceed at that location opened in advance.

3. Construction Site Safety

A.

B.

Safety on the condiruction site shdl be the absolute responsbility of the Contractor.

Where necessary to maintain the required trench configuration in the pipe zone, in confined
areas Where trench walls above the pipe zone cannot be doped, or for the protection and
safety of congtruction personnd, sheeting, shoring and/or bracing shdl be ingdled in
accordance with the requirements of the gppertaining regulatory agencies.

Said sheeting, shoring and/or bracing shal be designed by the Contractor and shdl be
adequate to withstand the loads to be imposed during the construction operations. Its
placement and remova shdl be carefully performed to avoid displacement or disturbance
of the entrenched pipe. All trench supports shdl aso be required to provide complete
safety to congtruction personnd working within.  Trench boxes may be utilized however
their design, fabrication, structurd adequacy, handling, placement and remova shall bethe
responsbility of the Contractor.

Trenchesa any and al locations where pedestrian or vehicular traffic hazardswould result
shdl not beleft open during non-construction hours, unlessthey are suitably covered witha
sted plate which is adequately anchored and reinforced to sustain pedestrian and/or

vehicular traffic loads which may beimposed. All excavations within road rights-of-way
shdl be closed over night and over weekends and marked with a flashing traffic marker to
warn motorists and pedestrians.

All structure excavations and open trenches shadl be congtructed in accordance with the
regulations set forth under subpart P, "Excavation, Trenching and Shoring” published asa
pat of the Safety and Hedth Regulations for congtruction by the U.S. Department of
Labor, as amended, as the same pertains to the shape of trenches, trench sde-wal
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supports, the congtruction methods employed, the genera protection requirements, the
generd excavation requirements, and the minimum requirements for the respective
contractor for the conditionsencountered. Methodsof ingtalation shal be compatiblewith
assuring the protection againgt disturbance of adjacent facilities and/or grounds and, the
safety of construction and other personnd.

Bedding and Specially Graded Backfill Material

A.

All pipe line bedding materid, al materia placed within the pipe zone of trenchesin which
PVC pipeis congructed and, al materia placed above the trench bottom and below the
concretetrench dab (wheretrenchescross or arelocated within Township Streets, County
or State Roads) shdl be 2B stone, complying with the gradation and classification of the
Pennsylvania Department of Transportation, or AASHTO No. 57 or 67. Earth, sand,
river gravel, granulated dag and open hearth dag are not acceptable materias.

All bedding materid shdl be manudly shoveled diced and or mechanicdly compacted to
the Authority’ sinspector.

Compaction Testing

April 2004

A. In areas where the excavated materid is utilized as backfill in areas designated in Part |1,
Section 2, Item P, the compacted backfill shal achieve adensty of 95% as determined by
the Standard Method A, Proctor Test.

B. To assure proper sewer inddlation, tests will be performed at the discretion of the
Authority and at the expense of the Contractor to assure that such compacted densities
preval. In the event that the placed backfill does not comply with the 95% density
requirement, the work shall be re-excavated and re-compacted and the costs of the
subsequent re-testing after replacement shall be the Contractor’ s responsibility.

Blasting

A. Blasting will not be permitted unless authorized by the Authority and the Township. Inthe
event blagting is authorized, procedures will be made available

Dewatering

A. All excavation shdl be dewatered thoroughly in advance of the ingdlation of any of the
condruction work; nofacilitiesshal be condructed in any excavation wherewater flowsor
is pooled, or where groundwater infiltration or surface weater inflow is not immediately
removed.
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B. Water that accumulatesin the open trench shdl be completely removed by pumping before
pipe placement and/or backfilling begins at the Contractors expense.

C. Where dewatering does occur, the Contractor shall conduct those operationsin amanner
that complieswith regulations on the subject of Soil Erosion and Sediment Pollution Control
as promulgated by The Pennsylvania Department of Environmental Protection. No such
discharges shdl be permitted to erode or otherwise adversdly effect any public or private
property and al such discharges shal be trapped, settled, rough-filtered, retained and/or
checked (depending upon the clarity, turbidity, and concentration of suspended solids
within such discharges) in accordance with detalled requirements of Pennsylvania
Department of Environmental Protection, Office of Resources Management, Bureau of Sl
and Water Consarvation, Division of Soil Resources and Erosion Control.

8. Minimizing Water Pollution from Soil Erosion

A. All Contractors shdl conduct ther activities and shdl program trenching and restoration
operationsin such amanner asto minimize pollution of theditches, sreamsand creeksand
ther tributaries from eroson of the freshly excavated and/or backfilled materid during
periods of excavation and surface water runoff.

B. The Contractor shall reduce the areaand duration of exposure of al erodible soils by the
greatest extent practicable and to that end, hydro-mulching, reseeding and other surface
restoration shadl be required to closdly follow backfilling operations. Wherethe Authority
so directsin thefield, sediment traps, hay baes, and/or other meansto retard runoff rates
shdl beingaled; smilar holding basins or other sediment trap arrangements shall dso be
required to be ingtdled at the discharge of dewatering pumps.

C. Temporary erason control measures shal be established prior to or concurrent with
clearing and grubbing.

D. Discretion shdl beexercised in sdecting the number and location for encroachmentsduring
congtruction both in and aong the creeks such that a minimum of stream disturbance and
eroson pollution results. Asprevioudy referenced, the gppended Standard Detail drawings
in Appendix A-2, illugtrate the temporary facilities, which will be required to be ingtaled.

E Prior to earthmoving activities the Contractor shall ingtall the necessary eroson protection
devices required as outlined below, and as detailed in the latest edition of the Erosion and
Sediment Pollution Control Program Manud, as published in the Bureau of Soil and Weter
Conservation of the Pennsylvania Department of Environmental Protection.
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1 Immediately downstream of stream or creek crossngsand wheredirected
by Authority, the Contractor shal ingtal atemporary short term stream
disturbance sedimentation check.

2. For equi pment stream crossings, the Contractor shall usethe samecriteria
as established for channe disturbance.

3. Wherethe pipdineislocated in wooded or planted areasthe downstream
dde of the areato be excavated will be protected by ingtdlation of fabric
fence or straw bales.

4, Where the pipdine is located in traveled roadways or road berms,
drainagefacilitiesand ditchesimmediately downstream of the congtruction
area to be protected by congructing a straw bale debris filter in the
exiding drainage ditch. After congtruction, the ditch isto be removed of
draw baesand al st and debris and returned to its origina condition.

During congtruction, there shdl be no discharge of petroleum products from construction
equipment into ditches, streams, creeks, storm sewers or on ground surfaces and, water
removed during the trench dewatering operation shal befree of suspended materia and/or
mud, or shal be pumped to sediment trap before conveyance to the stream.

All excavation and grading shdl be accomplished in a manner that complies with dl
requirements and standards set forth in the Erosion and Sediment Pollution Control Manua
published by the Pennsylvania Department of Environmenta Protection, unless more
stringent requirements are indicated herein.

0. Dust and Mud Control on Streetsand Other Traveled Ways

A.

Dust control paliatives shal be utilized where and when necessary and as directed by the
Authority to satisfactorily maintain roads, streets, berms and other traveled ways for

vehicular traffic. In addition, the accumulation of mud and/or dirt from the excavation,

backfill and trenching operations shdl be cleaned off the surfacesto properly maintain the
roadway in a condition satisfactory to the Authority and the Township.

10.  Stream Crossings

A. Where sanitary sewer lines cross creeks or streams, such crossing shdl be accomplished
by using ductile iron pipe or PV C pipe encased inaminimum of 6" of concreted| around
the pipe, and fittings conforming to the requirements of the gppertaining sections of these
Specifications.

B. Thepipeshal betied to 8" concrete blockslaid on the trench bottom and shall be encased
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in concrete dl around the pipe. The concrete encasement shdl be at least Sx (6) inches
thick. The minimum depths of pipe; that is, the vertica distance between the lowest
elevation of the stream dong the pipe dignment and the top of the pipe, shall bethree (3)
feet. Where rock is encountered within the trench bottom, bedding materia (as dso
specified herein) shdl be utilized.

The concrete encasement of the pipe shal extend between the tops of the stream on creek
banks, or where such banks are not evident, a minimum distance of 5 feet each sde
beyond the norma stream channdl.

Backfill around the stream crossing shdl cons st of the excavated materid unlessthesameis
deemed unsuitable by the Authority at the time of excavation.

Disturbed bank areas shdl be stabilized immediately upon completion of the crossing.

As shown on the congtruction drawings, rip-rap shdl beingtaled to prevent erosion of the
dopes, stoneshal be minimumweight of 155 Ibs per cubic foot durable rock, as computed
by multiplying the specific gravity (bulk saturated, surface dry basis, ASSHTO Test T 85)
times 62.3 pounds per cubic foot. The rip-rgp shdl meet NSA requirementsand shdl be
placed on afilter blanket meeting the requirements of the Department of Environmentd

Protection. Ingtalation of rip-ragp shal be per Pennsylvania Department of Environmentd

Protection requirements and regulations.

11.  Tunnding, Jacking or Boring

A.

At those locations indicated on the plans and/or profiles open cut excavation will not be
permitted and, therefore, the Contractor shal tunndl, jack or bore the casing pipes and/or
sewers, or force mains.

No additiona compensation will be paid for tunneling, whether necessary for sewer line
construction, house connections, other connections, crossing under existing conduits, or any
other purpose.

All boring and jacking shdl be unclassfied. No extra payment will be made for rock,
boulders, shde, timber, logs, concrete, masonry, or other naturd or manufactured
substances encountered in the boring and jacking operation.

After ingdlation of casng pipes or tunnd liners, the carrier pipe shal be threaded within.
The method of placement shal be determined by the Contractor, however, care shal be
exercised to not displace or disturb the interior pipe. The Contractor shal submit to the
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Authority for gpprova his method of placement.

E Wheretunneling isemployed, the tunnd liner plate shal be designed by the Contractor for
the particular diameter or shape which he dectsto use. The plate shal be designed and
assembled in accordance with the manufacturer's published recommendations for the
materia encountered in the tunnd excavation.

F. Tunnelsshal be carefully excavated by experienced tunnel workersand shdl betrimmedto
such asze and shape asto dlow the proper placing of the sanitary sewersand forcemain
to the lines and grades shown on the plans after the liner is in place. Care shdl be
exercised in excavating tunnds o that voids outsde the casing and disturbance of the
surrounding materid are kept to aminimum. Large voids areto befilled immediately with
grout. The gpace between thetunnel bore and the casing shdl be completely filled with an
approved sand-cement mortar.

G. All sheeting, shoring, bracing, lining, etc., required for the congtruction of tunnels, shafts,
portals, etc. shall be furnished and ingtdled by the Contractor. All work relative to the
ingalation of liners and carrier pipes by means of jacking, boring, or tunnding shdl be
performed in accordance with regulations set forth under Subpart S, "Tunnels and Shafts,
Caissons, Cofferdams and Compressed Air" published as apart of the Safety and Hedlth
Regulations for Construction by the U. S. Department of Labor.

H. The Contractor shall make dl arrangements necessary for the location, construction and
operation of any intermediate shafts and/or drifts he may require.

The Contractor shal excavate the tunndl and support the surrounding earth so that no
movement of the earth over or adjacent to thework shall occur a any time. In case, dueto
unforeseen conditions or otherwise, any such movement does occur, the Authority may
order the Contractor to stop any and al work except that which assstsin making the tud
secure and in preventing further movement of the ground over or adjacent to the work.

J. The Contractor shal resume tunndling at the place a which such movement occurred only
when, in the opinion of the Authority, he has taken dl necessary precautions to prevent
movement.

K. Where boring and jacking is employed, aminimum 1/2" thick sted shield at least 24" long
shall be required to extend beyond the forward end of the casing pipe, liner or plate, or
conduit being jacked. Theoutsideradius of theshied shal not exceed the outs de diameter
of thepipeby morethan 1". Excavation ahead of the casing, liner plate, or conduit shall not
progress beyond the end of the shield being used.
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L. The caang pipe shdl a dl times follow immediately behind the boring auger a a
distance no greater than 2 feet. The method of auguring the entire hole and then pushing
the pipe through will not be permitted.

M. Should an obstruction or misdignment be encountered during any boring or jacking so asto
prevent continuation of operations, the auger shall be removed, and any excess pipe cut of f
and cagpped. The casing interior and any void spaces outsde of the casng shdl be
completely pressure grouted with an gpproved cement grout to fill al voids before
establishing anew boring or jacking Ste.

N. The ends of the casing pipe shall be sealed using neoprene boot seals with stainless sted!
clamps or sedled with concrete brick and concrete mortar to prevent water from entering
and flowing through the casing pipe.

O. The space between the carrier pipe and the casing pipe shall be filled with an gpproved
materid to adepth not lessthan ¥4 of the diameter of the casing pipe. The space must not
be completly filled. Thefill materid shal not be washed into place.

P. Casing Spacers located within the casing pipe and supporting the carrier pipe shal be
properly sized to accommodate thetwo pipes. Casing spacersshal be as manufactured by
Advance Products & Systems, Inc., Power Lone Star, Inc., or approved equivaent. The
use of timber skids and stainless stedl bands is not acceptable.

Q. It is the intent of these specifications to permit the Contractor to sdlect any of the three
above- mentioned methods of ingtdling pipelineswhere open cut isnot permitted, provided
congtruction details and methods empl oyed comply with the requirements of the authorities
having jurisdiction, in addition to the requirements of these specifications.

R. Regardless of whether tunneling, jacking or boring is employed, the Contractor shal be
respongblefor congtruction of the various pipelinestrueto lineand grade and shdl be held
fully respongblefor protection against surface subs dence, damages or disturbancesto the
satisfaction of the Authority.

S The Contractor shal be respongble for reimbursing dl agencies owning property where
boring, jacking or tunneling isrequired for any ingpection and/or flagmen costsincurred and
deemed necessary by those agencies a any and dl locations where work under this
contract is performed, to ensure safe traffic conditions and safe conduct of the work.
Submisson of the previoudy described details, subsequent gpprova sand responsbility for
ingpection cods for either pardld or longitudina occupancies shal be required and shdl
aso be provided for in the bid prices.
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T. Fallureto comply with any of theforegoing, aswell asdl damagesto facilitiesand highway
traffic interference or impedance, shal be the responsbility of this Contractor and he shdll
be required to rectify dl such conditions to the satifaction of the Authority.

12. Cast-in-Place Concretefor Structures, Bedding, Paving, Thrust Restraints, Trench Caps
in Roadways, Encasements, Under pinning, Etc.

A. Congtruction of al concrete work shdl be in accordance with the applicable portions of
" Specificationsfor Structurad Concretefor Buildings' ACI 301 of thelatest revision, except
as modified hereinafter. Concrete shall be ready-mixed and shdl be batched, mixed and
trangported with sufficient facilities © deliver the concrete at the rate required and in
accordance with the sandards set forth in ASTM Specification C-94.

B. Mixing and flushing water in tranamit mixtures shdl be equipped with a cdibrated glass
gage. Theready-mix concrete supplier shdl furnish the Authority acertified statement that
the concrete furnished to the job conforms to the provisions of these specifications.

C. All concrete shdl be dense, workable and shdl be placed utilizing pneumétic vibrators.
D. Concrete shdl be required to develop a comprehensive strength of 3,500 ps in 28 days.

E Reinforcing sted shal conform to the requirements of ASTM A-615, Grade 60; mesh
reinforcement shal conform to ASTM A-185 requirements.

13. Underground Detectable Marking Tape

A. Marking tape shall beinstaled at a depth of two (2) feet below the finished surface above
the pipe adong the dignment of dl sewer lines, including sewer services. It shdl be a
minimum of three-inch (3”) wide, vivid green with foil backing and marked " Gravity Sewer
Line" a Gravity Sewers or marked "Intermittent Pressure Sewer” at Force Main Sewers.

B. The tape shdl be magneticaly detectable with conventiona location equipment and
therefore shdl be encased duminum foil or other Smilar materias.
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14. Pavement Removal and Restor ation

A. All roads, driveways, dreets, traveled ways, berms, sdewaks, etc. disturbed during
congtruction shdl be recongtructed by the Contractor to their origind condition, unless
noted otherwise.

B. At dl locationswheretrenching, excavation, and/or other construction activities destroy or
damage pavement surfaces of Township roads and dreets, retoration shal be in
accordance with Township road specifications.

C. At dl locationswhere trenching, excavation, and/or other construction activities destroy or
damage pavement surfaces of County roads and streets, restoration shall bein accordance
with County road specifications.

D. All roads under thejurisdiction of the Commonwedth of Pennsylvaniashall berestored in
accordance with the requirements of the Pennsylvania Department of Transportation.

E All bituminous materid shdl be ingaled and compacted by methods and with equipment
goproved by the Pennsylvania Department of Transportation.

F. All painted traffic lines and markings destroyed during the congtruction of thisproject shall
be replaced. All painted traffic lines and markings shdl be ingtalled according to the
Commonwesdlth of Pennsylvania Department of Transportation Specifications, Form 408,
Section 962, and all other gpplicable sections.

G. The CONTRACTOR s cautioned that damage caused by tracked equipment on any
finished road, street, driveway, Sdewalk, etc. surface outside of the trench area will be
restored by the CONTRACTOR at his cost.

15.  Top Soil in Cultivated Areas

A. In lawns and gardens, and in other improved areas (except for streets, roadways, and
traveled ways), thetop of the backfill materid shdl be placed to an devation gpproximately
6" below the finished ground surface.

B. Commercid topsoil shdl beplaced and lightly rolled inthetop 6" of dl excavated areasand
other places where condruction equipment and activities impose damage to ground
surfaces.

C. Commercid topsoil shall be obtained by the CONTRACTOR from alocal garden supplier
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16.

or nursery for areas where topsoil is not of adequate quantity.

Required topsoil shdl be "loam™ and a soil sample grain 9ze andys's and organic content
andysisshdl be submitted with shop drawingsfor approva. Organic content shal be 4%
minimum. The Contractor shall also provide samples of topsoil when requested by Owner.

Restoration of Lawnsand Other Improved or Cultivated Areas

A.

After the topsoil has been spread, dl lawns shdl be restored by properly rolling, tilling and
hand raking the area disturbed during construction and an application of an approved
fertilizer at arate of 50 Ibs. per 1,000 square feet shall be made. Said areathen shall be
completed with peat moss, mushroom manure, or other gpproved mulch materid after
which anapproved grass seed shall be sown in accordance with an approved Erosion and
Sedimentation Pollution Control Plan and the specificationsherein. The Contractor shall be
responsiblefor restoration of al settlementsand for properly preparing the topsoil, gaplying
fertilizer and mulch and planting the seed.

Grass seed shdl match that planted or shal be of same type that dready exists and be
applied at the rate of 5 Ib. Per 1000 square feet, unless otherwise prescribed by seed
mixture. The Authority shdl retain the right to sdlect the seed. Seeding and mulching of
disturbed areas shdl be accomplished by the end of each week.

All seeded areas shdl be kept congtantly wet to adepth of 3 in. for 10 daysimmediately
after seeding. All areas that do not show prompt catch of grass shall then be reseeded as
required. In any event, the Contractor shal insure agood fina stand of grass as specified
above, and he shdl maintain the seeded areas until the lawn, as such, is free from bare
spots and off color areas and until final acceptance of the entire project.

Contractor shall be responsible for thefirst cutting of the grass. Future care for the grass
will be handled by the Owner.

Where the pipdine is located within road rights-of-way, or where indicated on the
Congtruction Drawings, the Contractor shdl place jute mats for eroson control where
directed by the Authority.

All shrubbery which isremoved temporarily to accommodate congtruction of pipeinesshdl
be promptly replaced after backfilling is completed and shdl be fertilized and otherwise
treated to insure restoration to a condition existing prior to the ingalation of the sewer.
Shrubbery which is not successfully removed and replaced, and hence, does not survive,
shdl be subsequently replaced or otherwise made good by the Contractor for the period of
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the 18 month Maintenance Bond.
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Where the proposed sewer crosses existing asphat driveways or private roadways al
bituminous paving shdl be restored by nestly and uniformly cutting the edgesand placing a
binder course and surface course over the trench fill in accordance with requirements
contained herein. The binder course shal be a 3-inch bituminous binder course, after
compaction. The surface course shdl belD-2ingdledin onewearing coursetotaing one
inch after compaction. Sed edgeswith hot bituminousliquid. All bituminous materid shall
beingaled and compacted by methods and with equipment approved by the Pennsylvania
Department of Trangportation.

Wherethe proposed sawer crossesexisting concrete drivewaysal concrete paving shdl be
resored by neatly and uniformly cutting the edges and placing a 6" thick reinforced

concretedab. Theconcrete shal be reinforced with 6x6x10 gaugewiremesh. Any dab of

concrete disturbed shall be replaced in its entirety.

Where the proposed sewer crosses existing stone, dag, or gravel drivewaysthe driveway
shdl be restored by placing a 4" thick lift of crushed limestone for the full width of the
disturbed area. The limestone shdl consst of hard, though, durable stone free from daty
texture or cleavage planes. The limestone shdl be secured from a Pennsylvania
Department of Transportation approved supplier. Sandstone, shae, dag, etc., will not be
an acceptable subdtitute,

All properties damaged dueto construction operations and restored in accordance with the
foregoing, shal be inspected by the Contractor and the respective property owner, and
when determined satisfactory by that Owner, the Contractor shdl obtain a signed release
by such Owner and file copy of samewith the Authority. Contractswill not be consdered
fina until al such releases have been obtained.

Theplansdo not show thelocation of existing mail boxes, traffic Sgnage, certain sdewalks,
retaining wals, and other miscellaneous improvements which are visible on the surface of
the ground and which may requireremoval and replacement or, are damaged or destroyed
during the course of (or in order to accommodate) congtruction activities. All suchfadlities
shall be required to be restored as soon asis practicable after remova and/or destruction,
in accordance with the directions of the ENGINEER.

END OF PART 11
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PART 111 - MATERIALSAND INSTALLATION

1. Gravity Sewer Pipe

A.

Building sewers shall be ingaled as indicated on the applicable standard detal drawings
and shdl beaminimum of 6" in diameter for commercid propertiesand 4" in diameter for
resdences. Where building sewers are to be connected to an existing sewer, they shall
congst of awye and repair deeve conforming to these specifications. The work shall be
scheduled with the Authority and the exigting line cored and saddle ingtalled by Authority
Staff. No "Break-in" connections will be permitted.

All main line sawer pipe sl be a minimum of 8" diameter and have a minimum laying
length of not less than ten feet.

All building sewer pipe and fittings and dl collector or interceptor sewer pipe and fittings
27" diameter and smdller, unless otherwise indicated on the plans and profiles shdl be
extruded polyvinyl chloride conforming to ASTM D3034, SDR-35for 4" through 15" pipe
gzes, and ASTM F679 for 18" through 27" pipe Sizes. Hexible dastomeric sealsshall be
provided conforming to ASTM D3212 and ASTM F477. Each section of pipe shal be
stamped with amanufacturers certification of conformanceto the referenced specification.

All gravity sewer pipelarger than 27" in diameter shal belarge diameter polyvinyl chloride
(PVC) sewer pipe or reinforced concrete pipe (RCP) provided with sted end ring joints
and o-ring gaskets. The PVC pipe shdl conform to ASTM F 794. The RC pipe shdl
conform with the structurd strength requirements set forth inthe ASTM C76 specifications
- Class |11 -unless otherwise stipulated on the plansand profiles. Thejointing arrangements
shdl include stedl end ringswelded to the pipewall reinforcement and o-ring gaskets, both
of which shal conform to the gppertaining provison of the AWWA C302 standards. The
outsde annular ring of the joint shal be completed, after ingtdlation of the pipe, by filling
with amortar mix specified hereinafter.

Where determined by the Authority or its Engineer that ahazard would be cresated, sewer
pipe shdl not be removed from shipping palets until reedy for ingalation.

All sawer extens ons reguiring connection to exigting facilities shal be plugged and blocked
in the manhole from which the extenson originates to prevent extraneous materid (water,
dirt, debris, etc.) from entering the existing sewer system. The system shall be blocked and
plugged by an inflatable ball plug chained to the manhole steps or by means approved by
the Authority. Theplug shdl remainin place until the Authority approvesthe sewer for use.
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Where an inflatable plug is utilized, the plug shdl be checked daly by the Contractor for
proper pressureand seal. Once Authority approva isprovided, al extraneouswater, dirt,
debris, etc. shal be removed from the sewer by the Contractor at his own cost and
conggtent with the requirements of dl other governing regulatory agencies.

Theminimum cover for pipelines conveying sewage shdl be4 ft. unless otherwiseindicated
on plans gpproved by the Authority.

Under no circumstances is raw sewage to be discharged. The Contractor shal provide
sufficient materidsand equipment to pump or otherwise convey raw sewageif necessary to
avoid discharge of sawage.

All gravity sewers shdl be ingaled in generd conformance to ASTM D2321 and as
required by these specifications.

2. Assembly of PVC Sewer Pipe

A.

The inddlation of gravity sewers shal dsart a the lower end of the line and proceed
upgrade o that the spigot ends point in the direction of flow. The pipe shdl be carefully
lad to lineand grade. Grade shal be maintained with the use of alaser directed through
the center of the pipe. The handling, placing and jointing of pipe shdl be in drict
accordance with the pipe manufacturer'srecommendations. Completed sewersshal show
afull drcle of light between manholes.

Care shdl be taken to ensure that pipe is dways kept clean of any debris and shdl be
adequatdly plugged to prevent entrance of debris during congtruction. Any damage
resulting from failure to removd dl debris shdl be the responghility of the Contractor.

Pipejoints shdl be carefully lowered into the excavated trenches to avoid damage to the
pipe barrel and the bell and spigot pipe ends. All rubber gaskets shall be examined to
assure there is no gpparent damage during handling and shipment.

Both the bell and spigot ends shdl be wiped clean with areasonably dry cloth. The spigot
end of the pipe shdl then be lubricated by gpplication of a suitable grease-like product,
which will not adversdly affect elther the gasket or pipe wdl. Theentirecircumference of
the spigot shdl be coated and the lubricated spigot shal beinserted into the bell. The pipe
shdl be shoved home by hand or by use of a bar and block without damage to gaskets.
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3. Assembly of Reinfor ced Concr ete Pipe Joints

A.

The ingdlation of gravity sewers shdl gart a the lower end of the line and proceed
upgrade so that the spigot ends point in the direction of flow. The pipe shal be carefully
lad to line and grade. Grade shdl be maintained with the use of alaser directed through
the center of the pipe. The handling, placing and jointing of pipe shdl be in drict
accordance with the pipe manufacturer'srecommendations. Completed sewersshall show
afull drde of light between manholes

Care shall be taken to ensure that pipe is dways kept clean of any debris and shdl be
adequately plugged to prevent entrance of debris during congtruction.  Any damage
resulting from failure to remova dl debris shal be the responsbility of the Contractor.

Pipejoints shdl be carefully lowered into the excavated trenches to avoid damage to the
pipe barrd and the tongue and groove end. The sted end rings shdl be wiped clean and
the gaskets shd| be lubricated as recommended by the pipe manufacturer, after which the
pipe shdl be shoved home without damage to gaskets.

The joint shdl then be completed by the use of a cloth digper which shdl be securely

wound around the outside lower three-fourths of the joint, which shdl be poured full of a
thin mortar mix conssting of one part cement to two parts sand in water. A siffer mortar
mix shdl be traveled over the upper one-fourth of the pipejoint.

4. Manholes

A.

Manholes constructed for Authority pipelines shall be fabricated of precast concrete in
accordance with the requirements of ASTM C478. The manhole structures may be
furnished with prefabricated base sections or, the bases may be cast-in-place of reinforced
concrete as shown on the appertaining Standard Detail SD-007 in Appendix A-2. Bases
shall be "extended bottom" unless the Authority specificaly approves the use of "mono-
bottom" manhole base sections. Precast concrete base dabs and precast concrete base
riser sections shdl be poured monolithically with the base riser section having a minimum
height of two feet above thetop of the base dab and the base dab extending aminimum of
6" beyond the outside diameter of the precast base riser section.

Manhole barrel sections shdl be sedled with bitumastic materids placed in the fidld, as
manufactured by Concrete Sedants, Inc or equivalent. Two ringsof said materid shdl be
inddled - one on the indde of the joint in the groove and the other on the outside of the
tongue. Theexterior of the manholes shdl be seded with an agphdtic compound such asa
foundation sedler or other materid suitable for this application per the requirements of the
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PADEP.

C. Manholes furnished with prefabricated base sections shdl be ingtaled on 12" minimum
thickness crushed stone or washed gravel conforming to the requirements of "Bedding and
Specidly Graded Backfill Materid" as specified dsawhere herein. Said materid shdl dso
be placed in the bottom of the manhole excavation - between the limits of theinfluent and
effluent pipe trenches - to an elevation one foot above the top of the connecting pipes. In
other words, al sewer pipe connectionsto manholes shal be completely supported (to the
bottom of the excavation) on bedding and, shdl be enveloped in the same materia to an
elevation located one foot above the top of the pipe.

D. Manholes where the largest connecting sewer is 18" diameter or less shdl have a4 feet
indde diameter barrdl section; where any connecting sewer exceeds 18" diameter, manhole
barrel sections shal be 5 feet inside diameter. All manholes with a depth greater than 20
feet shdl have aminimum indde diameter of 5 feet.

E All manholes shdl be provided with stepslocated 12" on center, which shal conform with
the latest requirements of ASTM G478 and in generd, to the configuration shown in
Appendix A2 SD-018; the steps shall be ASTM A 615, Grade 60 deformed sted!
encapsulated with injection molded Copolymer Polypropylene. The steps shdl be capable
of withstanding the design loading required in ASTM C-478.

F. Frames and covers conforming to Appendix A-2 SD-015 shdl be fabricated of cast iron
Class 30 or better, conforming to the most recent revison of ASTM A48 and shdl befree
of bubbles and other sand or air imperfections. Contact surfaces shal be machined, and
hatches and covers shdl be inscribed with "PTSA SANITARY SEWER". Frames and
coversshdl be coated with acorrosion resi stant bitumeastic material, wheredirected by the
Authority, that will be subject to the approva of the Authority, which shdl be smooth and
durable, and will not scae or chip off. The standard manhole frame and cover shall
conform to Allegheny Foundry Peatterns 109 and 110, Neenah Pettern R1753, or
approved equal. On each manhole two (2) complete rings of a %2 diameter approved
flexible butyl rubber joint sedlant shal beingtalled between the bottom of theframe and the
top of the concrete of the manhole. Four (4) %' anchor bolts shal be provided for al
frames. Thelid on thelast manholein arun, that with the highest invert devation, shdl have
one center vent hole not larger than one (1) inch in diameter. Watertight covers shdl be
ingalled on dl manholeslocated in areas subject to submergence by water. Inunimproved
areas, manhole lids shdl be set to an elevation one (1) feet above the ground surface.

G. In gpproved areas, the find setting of manhole castings shal be such that the tops conform
with the existing ground dopes and/or final design eevations and shall be st to excude
surface water. Grade adjustments shdl be accomplished with maximum one-foat high
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precast concrete rings and/or a single cast iron paving rings (in paved areas) as shown in
Appendix A-2 SD-009.

Invert channds shdl be smooth and accuratdly shaped to a semi-circular bottom
conforming to theinsde of the adjacent sawer section. Inverts may be formed directly in
the concrete of the structure base, or where reinforced concrete culvert pipeisused, may
be built up of mortar or may be constructed by laying full section of sawer pipe Sraight
through the structure and breaking out the top half after the base is constructed. Where
necessary, invert channelsin manhole bottoms shdl be shaped and smoothed with Parson's
Parsonpoxy or approved equivaent. Precast inverts shall be subject to satisfactory

ingpection by PTSA.

The sze and depth of theinvertswill vary to suit the Sze of the pipe used and shdl havea
height of at least three-quarters of the effluent pipe diameter ininchesfor collector sewers
and a depth equivaent to the effluent pipe diameter in inches for interceptor lines.

Changes in grade within manhole inverts shal be made gradudly and evenly. Changesin
the direction of the sewer and entering branch or branches shdl have a true curve of as
largearadiusasthe sze of the structure will permit. Changesinthe pipeszeshal bemade
gradudly and evenly by dropping theinvert in the manhole adistance equd to the difference
in diameter of the pipe entering and leaving the manhole.

Elevations shown on the plans indicate invert devations of the center of manhole unless
indicated otherwise. No manhole bottomswhich result in collection of solidsor in pooling
of wastewater will be accepted. Gradients in manholes which accommodate smooth
gravity flowsmust be provided. All manholes shal haveaminimum fal of 0.2 feet between
theinlet and outlet inverts.

The landing or shelf that surrounds the channd shdl dope one (1) inch in tweve (12)
inches, and be given a brush finish to enhance traction for workers yet alow debristo be
eadly swept or flushed off into the channd.

All prefabricated manhole bases/barrels shal, where pipes connect, be furnished with
reslient and/or flexible connectors to accommodate the respective pipe diameters per
Appendix A-2 SD-012.

All manholes shdl dso befurnished with manholeinsartsor inflow protectorswhich shdl be
fabricated tofit the gpecified framesand covers. Inflow Protectorsat al manholesshdl bea
Manpan of ABS construction or equa and without vents.
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The exterior surfaces of dl Precast Concrete Manhole Barrel Sections shdl be
waterproofed. Waterproof coating shal be two coats bitomastic materia or Cod Tar
Solution. Each shdl have aminimum dry film thickness of eight mils.

Manhole eccentric cone sections, precast base sections, flat top sections, and barrel
sections shdl not have more than two lifting holes per section for handling and ingtdlation
purposes. After ingdlation, the holes shdl be seded (both insde and outside) and made
completdy watertight.

Connection of new sewers to existing or new manholes where a cast in place boot has
not been provided, shdl be core drilled. The opening shdl be provided with a rubber
water stop and shall be sealed with concrete on both the inside and the outside of the
manhole.

At locations where new manholes are congtructed over existing clay pipe sewers, the clay
pipe shdl be removed for one equivaent length of PVC Pipe (thirteen feet). The new
manhole shdl be set with one full length of PVC Fipe placed through the manhole pipe
openings. Pipe connections shdl be made utilizing dresser couplings. The Manhole invert
shdl beformed around the PV C pipe and upon satisfactory vacuum testing of the manhole
the crown of the PV C pipe shdl be cut and removed.

Any developer adjusting topographic grades, whether through road paving or Ste
development, shall seek Authority approvd prior to any adjustment made and providetwo
(2) weeks notice to the Authority. The Developer shdl perform the work to adjust all
manhole grades. All cogts to adjust manhole grades shall be borne by the devel oper.

5. Sawer Connectionsto Manholes

A.

Where the devation of the invert of-a sewer entering the manhole is above the manhole
invert, but less than two feet above, the elevation of the sewer carrying sawage out of the
manhole, achannded concretefillet shal be congtructed to prevent theflow from splashing
into the manhole and to provide a continuous smooth flow line through the manhole from
the flow line of each incoming pipe to the flow line of the discharge pipe.

Where the elevation of the invert of a sewers entering a manhole exceeds two feet above
the eevation of the invert of the sewer carrying sewage out of the manhole, a drop
connection shall be constructed on the outside of the manhole.

Where drop connections are indicated on the plans and profilesthey shall be ingdled in
accordancewith the details shownin Appendix A-2 SD-014. In generd, drop connections
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should be avoided except for extreme changes in devations and in any event, will not be
permitted for application on sewer pipes greater than 10" diameter.
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D. Thetype of drop connection used shdl conform to the requirementsidentified on Appendix
A-2 SD-014. Ingde drop connections shal require the Authority gpprova and shal
require use of amanhole 5 feet in diameter. The drop pipe shal be secured with stainless
stedl straps.

E Sewer connectionsto existing manholes shal be performed by neetly coredrilling manhole
and ingaling an gpproved watertight flexible boot.

6. ForceMain

A. All wastewater force mains shdl be fabricated of ductile iron pipe conforming with the
ANSI A21.50 and A21.51 specifications, Thickness Class 52, or Polyvinyl Chloride
(PVC) Pressure Pipe mesting the requirements of AWWA C900. PV C Pipeshdl beclass
200 Pipe meeting the requirements of DR14.

B. All PV C pipe suitable for use as pressure conduit shal be standard laying lengths 20 feet
(plusor minus 1") for dl szes. At least 85% of the totd footage of pipe of any classand
szeshdl befurnished in sandard lengths. The remaining 15% can be furnished in random
lengths. Random lengths shall not be less than 10 feet long. Each standard and random
length of pipe shall betested to four timesthe class pressure of the pipefor aminimum of 5
seconds. Theintegra bell shal betested with the pipe. The bell shdl consst of anintegra
wall section with a locked in solid cross-section dastomeric ring which meets the
requirement of ASTM F-477. The bell section shdl be designed to be at least as
hydrogtaticaly strong as the pipe wal and meet the requirements of AWWA C900.

C. The ductile iron pipe shdl be furnished with a double cement mortar lining coated per
ANS A21.4, and shdl be coated with a standard bituminous coating.

D. Fittings shdl aso be fabricated of ductile iron conforming to ANSI A21.10 or A21.53
(short body) (gray ironfittingsare not acceptable). All pipefittingsshdl befurnished witha
double cement mortar lining per ANSI A21.4. Fittings shdl be rated for at least 350
pounds per square inch (ps) service.

D. Unless otherwise gpproved by the Authority, al Force Mains shdl be indaled a a
minimum depth of 4.5 feet cover over thetop of the pipeand shdl maintain apostive grade
where possible. Air/Vacuum relief vaves shdl beingdled a dl highpoints subject to air
accumulation

E Manholes shall be provided for al vaves required dong forcemains. The congruction of
the manholes shal conform to the requirements of this documen.
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Where determined by the Authority that a hazard would be created, pipe shal not be
removed from shipping palets until ready for ingtalation.

7. Assembly of Ductile Iron Pipe

A.

Pipejoints shdl be carefully lowered into the excavated trenches to avoid damage to the
pipe barrd and the bell and spigot ends.

After the bell hole has been prepared and the joint isready for assembly and where push
together joints are specified, the bell and spigot shdl be wiped clean and a non-toxic
[ubricant shall be applied.

The pipe may be shoved home by use of a bar and block or some other suitable tools.
Gaskets shdl be furnished and handled as recommended by the pipe manufacturer.

When mechanicdl joints are specified, thorough cleaning of the surfaceto be mated shdl be
done after which the gland and the gasket shall be dipped over the plain end. The gasket
shdl then beinserted into the socket and the gasket shdl be evenly seated. Thegland shall
then be inserted and the bolts and nuts drawn finger-tight. The joint

shdl then be completed by uniformly tightening the boltsin such amanner that the distance
between the gland and the face of the flange is maintained approximately uniform.

In generd, ductile iron pipdines shdl be ingaled in conformance with the sandards set
forth in AWWA C600.

In areas where the pipes are ingaled in fill, or in tight locations where the ingtdlation of
thrust blocking will not be practicd, pipes will be secured with the use of Field-Loc
Gaskets or EBAA Iron Mega-Lug Restraint Fittings & the discretion of the Authority.

8. Assembly of PVC Pressure Pipe

A. Pipe is to be ingpected for defects and cleanliness. All foreign matter and dirt is to be
removed from the Pipeinterior.
B. Pipe section shadl be carefully lowered into the prepared trench bed in such amanner asto
prevent damage to the pipe. Pipe should never be dropped into the trench.
C. Inspect bell end and wipe clean and insert rubber ring gasket.
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D. Clean pipe spigot end and lubricate as recommended by the manufacturer.
E Pipe may be shoved home by the use of abar and block or other suitable tools.

F. When connecting PV C pipe to ductile iron fittings use mechanicd joint rubber ring with
M.J. fittings. Do not use PV C rubber ring in a cast iron bell or fitting.

9. Thrust Restraints

A. Concrete blocks shal be cast in place in accordance with the configurations shown in
Appendix A-2 SD-025. Such blocks shdl be required to be poured, after installation of
the adjacent piping a al fittingsingdled aong the pipdine.

B. The concrete shal be placed such that it is supported against undisturbed earth dong the
excavated trench wall and the trench bottom and shall be thoroughly worked and vibrated
to insure complete contact with the wals of the fittings being restrained.

C. No trench backfill shdl be placed at the locations of the thrust blocks until twenty four
hours after placement, and/or until the Authority has inspected the ingalation. Refer to
cast-in-place concrete specification for minimum strength of concrete.

D. Where existing conditions and/or available space do not permit the ingtalation of concrete
thrust blocks, restraining fittings as described in 111.7.G above shall be used.

10. Steel Casing Pipe

A. All stedl casing pipe furnished where boring and jacking is required or, where otherwise
required, shal conform to the ASTM A53 speifications and shdl have aminimum yield
strength of 35,000 ps.

B. Jointsshdl befull-circumference welded and the pipe shal bethe diameter indicated onthe
plans and/or profiles. Wall thicknesses and minimum interior diameters shdl conform to
those ligted in Appendix A-2 SD-006. All casing pipe shdl be new.

C. Casing Spacers located within the casing pipe and supporting the carrier pipe shal be
properly sized and spaced to accommodate the two pipes. Casing spacers shal be as
manufactured by Advance Products& Systems, Inc., Power Lone Star, Inc., or gpproved
equivaent. The use of timber skids and stainless stedl bands is not acceptable. Spacing
shdl be amaximum of 3-0" or per manufacturer recommendations.
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D.

Provideand ingtal neoprene boot sedl's, with stainless sted attachment bands, as described
previoudy in this Specification.

11. Marking Sewer Services

A.

All ends of service lines and service sewers, not permanently connected, shal be marked
with minimum 2’ x 2" lumber placed at the end and depth of said service and extending
above the ground surface aminimum of 2 feet. Sewer service markers shadl be painted
green.

12. I nspection Ports

A.

Ingpection portsshall beingaledin dl building sewers a the property line by aplumber or
contractor certified by the Authority at thetimewhen the dwelling isto be connected to the
public sewer. The ingpection port shal conds of atee, a riser pipe with a minimum
diameter of 6" and atamper-resistant cap (mae end). Whereinspection portsareingalled
on dopes that may compromise pipe stability, the tee and one foot of riser pipe shdl be
encased in concrete.

13.  Grinder Pumps

A. Grinder pumps shdl only be used where connection to the main sewer cannot be
accomplished by gravity and shall be subject to gpprova by PTSA.

B. Design of sewersshdl be performed in such manner asto minimize conditionsunder which
grinder pumps must be utilized.

C. Grinder pumps shall be purchased, operated and maintained by the property owner.

D. Building sewer inddlations discharging from grinder pumps shdl conform to the
requirements of Appendix B: Standard Specificationsand Proceduresfor the Construction
of Building Sewers.

END OF PART Il
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PART IV - TESTING AND ACCEPTANCE

1. Testing of Gravity Sewers

A.

Each section of gravity sewer between manholes shal be cleaned, tested and inspected.
Any defectsdiscovered by thisfind testing shal be repaired, or replaced, promptly by the
Contractor at the Contractor's cost.

All sawer pipes not subjected to latent externd hydrostatic ground water pressure shall be
tested by inducing low-pressure air, interndly, into the pipe. Said test shdl not be
performed until the backfill has been in place for at least 10 days. Air shdl be dowly

introduced into the section of pipe to be tested, until the ar pressure is ised to
gpproximately 4.0 ps and thetest pipe section isstabilized for 2 minuteswithout drop. The
pressure shal then be dowly decreased to 3.5 ps before sarting the test.  The time
required for the pressure to drop from 3.5 psi to 3.0 ps shdl be compared to the required
timeto decideif therate of ar lossisdlowable. Minimum holding times required by pipe
diameter are shown in Table 1 below. In the event loss does occur before the minimum
time displayed in the table below or more than 0.5 psg, appropriate repairs or

recongtruction shall be made and, the test procedure shall be rerun until thetest criteriaas
displayed inthe Table | is successfully accomplished.

In the event where ground water eevations prevall higher than the top of the sewer pipe
being tested, 0.5 ps per foot of hydrostatic head above the top of the sewer pipe shal be
added to the test pressure.

The Contractor may desireto perform an air test for hisown purposes prior to backfilling;
however, the "acceptable air test” shall be performed after backfilling has been completed
and in the presence of an Authority Representative.

All PVC pipes shall dso be tested for pipe deflection. Said tests shall not be performed
until the backfill has been in placefor at least 30 days. The maximum acceptable deflection
shdl be 5% of the verticd internd diameter. The Contractor may desire to perform sad
testing using amandrel smilar or equa to that manufactured by Cherne Indudtries, Inc.;
however the "acceptable mandrd tet” shdl be performed utilizing the Authority owned
mandrel and in the presence of an Authority Representative.

In the case of deflection test failure, the pipeine shal be excavated, replaced if necessary,
and the crushed stone bedding and haunching reingdled and reconsolidated, the excavation
backfilled, and the test repeated after another 30 day period for deflection to occur. The

Peters Township Sanitary Authority 40 Appendix A: Specifications for
Prepared by: KLH Engineers, Inc. Construction of Sanitary Sewer

April 2004

Lines and Appurtenances



test and results will be approved by the Authority's Representative.
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Table 1 Minimum Specified Time Requirement for a 0.5 psig Pressure Drop for Size and Length of Pipe

Pipe Minimum | Length (L) | Timefor Specification Timefor Length (L) Shown, minuses
Diameter Time For Longer "100ft [ 150ft | 200ft | 250 ft | 300t | 350t | 400ft | 450ft
inches min:sec Minimum Length
Time ft SL
8 3.47 298 0.760/L | 347 | 347 | 347 | 347 | 348 | 426 5.04 5:42
10 4:43 239 1.187/L 443 | 443 | 443 4:57 556 | 6:55 7.54 854
12 5:40 199 1.709/L 540 | 540 | 542 7:08 833 | 9:58 11:24 12:50
15 7:05 159 2671UL | 705 | 705 | 854 | 11.08 | 13:21 | 1535 | 17:48 20:.02
18 8:30 133 3.846/L 830 | 937 | 12249 | 16:.01 | 1914 | 2226 | 25:38 28:51
21 9:55 114 5235/L | 955 | 1305 | 17:27 | 2149 | 26:11 | 30:32 | 34:54 39:16
24 11:20 99 6.837/L | 11:24 | 17:57 | 2248 | 28:30 | 3411 | 3953 | 4535 51:17
27 12:45 88 8563/L | 14:25| 21:38 | 2851 | 36:04 | 43:16 | 50:30 | 57:42 64:54
30 14:10 80 10.683/L | 17:48 | 26:43 | 35:37 | 44:31 | 5325 | 6219 | 71:13 80:07
32 15:35 72 12.926/L | 21:23 | 32:19 | 43:56 | 53:52 | 64:38 | 75:24 | 86:10 96:57
36 17:00 66 15.384/L | 25:39 | 3828 | 51:17 | 6406 | 76:55 | 89:44 | 102.34 | 115:23

NOTE:

Reprinted from ASTM 1417-92




The Authority will lamp each section of sewer pipe between manholesby placing alight a
one end and observing the pipe at the other end. Sewers not congtructed on uniform line
and grade, and therefore not showing a full circle of light during lamping, will not be
accepted by the Authority.

2. Hydrostatic Testing of Force Mains

A.

All force mains shdl be hydrodtaticaly tested for leskage after ingtdlation is completed.
Sad testing shdl be performed in accordance with the applicable sections of the AWWA
C standards. Prior to performance of thetesting work the CONTRACTOR shdl submit to
the ENGINEER the following:

1 A tedting schedule.

2. A ligting of equipment intended to be used, including genera information onthe
pump, pressure gauge, pressure relief and water meter.

3. Certification that the pressure gauge has been cdlibrated to 0.1 ps withinthe past 3
months.

The CONTRACTOR will provide the water required for testing purposes and shdl
provideadl required temporary fittingsto complete testing prior to connection to the existing
force main including temporary remova of arr rdief vaves for testing purposes.

Each section of pipeto betested shdl bedowly filled with water during whichtime air shdl
be expelled from the pipdinethrough the air release valves. After dl ar isexpelled, theair
release devices shdl be closed and line pressures shal be raised to the test pressure
directed by the ENGINEER. Test pressures shdl be 1.5 times the expected working
pressure predicated upon the elevation of the lowest point in the ling, corrected to the
evauation of the test gauge. Any joint, cracked pipe or other appurtenances reveding
leakage during the pressure test shall be corrected after which the pressure test shdl be
rerun. Pressure tests shall be conducted for a 30 minute time period.

After performance of the successful pressuretest, aleakage test shdl be performed over a
duration period of two hoursat apressureto be determined by the ENGINEER. Leskage
is defined asthe quantity of water supplied to the test section of pipe, which isrequired to
maintain pressure within 5 psig of said test pressure during the entire testing period. Pipe
congtruction so tested shall be deemed to havefailed theleskagetest if the leakageresulting
is greater than 10 gdlons per inch diameter per mile of pipe per day.
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3. Vacuum and Water Testing of Manholes

A.

After erection of the manholes, connection of the sewers, and placement of the backfill to
goproximately thefinished ground eevation, each manhole shdl bevacuum testing for water
tightness. Connecting pipes shdl be securdly plugged and avacuum testing device smilar
to that manufactured by Cherne Indudtries, or equd, shal be placed and sedled withinthe
manhole frame/cover section.

A vacuum of 10" of mercury (Hg) shal be drawn after which the vacuum pump shdl be
shut off. If theindicated vacuum pressure dropsto 9" inlessthan three (3) minutes, thetest
apparatus shdl be removed and appropriate repairsy/plugging shdl be performed. The test
shdl be repeated, as necessary, until a time period of a minimum of three (3) minutes
occurs before the vacuum pressure drops oneinch (1) and thereis no visud indication of
water leakage.

Appropriate repairgplugging is defined as seding the grade rings and inside joints with
Parsons Epoxy Compound, Parsonpoxy FG, or approved equivaent. Sedling the pipe
perimeter inlet with cement or grout or "doghouses' are not considered repairsnor will the
ingdlation of rigid grout near or around theflexible boot that counteractsthe functiondity of
the boot, be permitted.

A vacuum test will be required for existing manholesif the manhole structure is dtered to
extend sewers out of the manhole.

The contractor may dect to completethe required testing of new manholes utilizing awater
exfiltration test in lieu of performing the aforementioned vacuum test.

1. All pipe openings to each manhole shal be plugged prior to testing.

2. Thewater leve in the manhole shdl be at the rim of the casting on which the
manhole lid rests. After initid filling of water, the manhole under test shdl be given a
minimum one (1) hour pretest period for dlowance of manhole maximum absorption
of water. After thisinitia absorption period, the water level shdl be returned to its
origina eevation to commence the test period.

3. Thelength of test period shdl be eight (8) hours.

4. For thetedt, the manhole shall be consdered verticd sections of pipe and the
dlowable leskage rate is 100 galons per inch diameter per mile per day.

5. If exfiltration leskage exceeds the specified amount, the CONTRACTOR ghdl
make the necessary repairs or replacements required to permanently reduce the
leakage to within the pecified limits and testing shdl be repeated until the manhole

Peters Township Sanitary Authority 44 Appendix A: Specifications for Construction
Prepared by: KLH Engineers, Inc. of Sanitary Sewer Lines and Appurtenances

March 15, 2004



passes the test.
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6. In gtuaionswhere the manholeisin saturated ground, the pipes entering and leaving
the manhole shal be plugged and the amount of water lesking into the manhole
measured and caculated directly.

4, Televising and Internal I nspection of Sewers

A. The Authority reserves the right to require televison ingpection of any and dl sawer lines.
At the discretion of the Authority, 10% of the pipe shdl be tdevised. The Authority shdl
determine the locations. Based upon the results of the television ingpection, the Authority
may require additiond inspection.

B. After cleaning, and at the direction of the Authority, and prior to acceptance of the sawers
by the Authority, sewer sectionsshall be visudly inspected by the Contractor by means of
closed-circuit televison.  Theingpection shdl be done one manhole to manhole section of
pipe a atime.

C. The Contractor is permitted to attach amandrel to the camera, for acamera so equipped,
to perform the televison ingpection and mandrd test Smultaneoudy.

D. The tdlevison camera used for the ingpection shdl be one specificaly designed and
constructed for such ingpection and shal be capable of pan and tilt direction movemert to
view laterd connections and defects. Lighting for the camera shdl be suitable to dlow a
clear color picture of the entire periphery of the pipe. The camera shall be operative in
100% humidity conditions. The camera, televison monitor and other components of the
video system shdl be cgpable of producing acolor picture quaity to the satisfaction of the
Authority; and if unsatisfactory, equipment shal be removed and the line ingpected when
equipment and conditions are suitable to providing a satisfactory ingpection.

E The camerashdl be utilized to record the condition of al manhole interior conditions.

F. The camerashdl be moved through thelinein either direction at amoderaterate, sopping
when necessary and &t lateral connections and shdl tilt and pan each laterd connection to
permit proper documentation of the sewer'scondition. 1nno casewill thetelevison camera
be pulled at a speed greater than 30 feet per minute.

G Manua winches, power winches, TV cable, and powered rewindsor other devicesthat do
not obstruct the camera view or interfere with proper documentation of the sewer
conditions shal be used to move the camera through the sewer line. If, during the
ingpection operation, theteevision camerawill not passthrough the entire manhole section,
the Contractor shal set up his equipment so that the ingpection can be performed from the

opposite manhole.
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Any section of gravity sewer that is found by internal TV inspection to be defective; to
contain sit and/or debris; or to be otherwise unacceptable to the Authority, shal be
corrected and re-televised at the expense of the Contractor.

When manudly operated winches are used to pull the televison camera through the line,
telephones or other suitable means of communication shal be set up between the two
manholes of the section being inspected to ensure good communi cations between members
of the crew.

J. The importance of accurate distance measurements is emphasized. Measurement for
location of defects shall be above ground by means of a meter device. Marking on the
cable or the like, which would require interpolation for depth of manhole, will not be
dlowed. Accuracy of the distance meter shall be checked by use of awaking meter, roll-
atape, or other suitable device, and the accuracy shdl be satisfactory to the Authority.

K. Documentation of the televison results shal be asfollows:

a Televisgon Ingpection Logs. Printed location records shal be kept by he
Contractor and will clearly show the locationin relation to an adjacent manhol e of
each infiltration point observed during ingpection.  In addition, other points of
ggnificance such aslocations of building sewers, unusua conditions, broken pipe,
and other discernible features will be recorded and acopy of such recordswill be
supplied to the Authority.

b. Videotape Recordings. The purpose of video recording shal beto supply avisud
and audio record of condition of the lines. Video recording playback shal be at
the same speed that it was recorded. Slow motion or stop-motion playback
features may be supplied at the option of the Contractor. All origina videos shall
become the property of the Authority. The format of the video recording shall be
either color VHS format or color DVD at the Authority’s discretion.

End of Part IV
END OF APPENDIX A
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