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PART V
WORK ASSCCI ATED W TH SEVER CONSTRUCTI ON
A. CGENERAL | NFORVATI ON

Any new sewerage systemto be connected to the public sewer shall not be constructed unti
final plans are approved by the Service Authority. The Authority shall be furnished for
review three (3) sets of plans and specifications prepared by a regi stered engi neer
certified to do business in the state of Virginia. Plans shall be in sufficient detail to
accurately indicate all pertinent design and construction details for a conprehensive
interpretation of the work to be perforned. Plans shall be reviewed for conpliance with the
foll ow ng standards as have been adopted by the Service Authority.

B. DESIGN CRI TERI A
1. Slope

Sewers shall have a uniform sl ope and straight alignnent between nanhol es, and be desi gned
and constructed in accordance with these specifications.

M ni mum grades shall not be | ess than those required to produce a velocity of approxinately
two (2) feet per second when the size pipe selected is flowing full and using an "n" val ue
of 0.013 in the Manning Formul a.

M ni nrum grades shall be as follows (however, slopes greater than these are desirable):

Sewer Size M ninmum Slope in Feet per |00 Feet

8" .50
10" .28
12" .22
14" .17
15" .15
18" .12
21" .10
24" .08

Pi pel i nes shall be sized to serve buil dout of the planned devel opnent. Pipe sizes shall not
be arbitrarily increased in order to take advantage of a flatter grade.

The maxi mum permi ssible velocity shall not exceed fifteen (15) feet per second. Suitable
provi sions shall be provided to break steep slopes to limt the velocities in the
connecting sewer pipes between manhol es. Were it is inpractical to reduce the velocity,
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the sewer main shall be ductile iron.
2. Drop Manhol e Requirenents

Drop manhol e connections shall be constructed for sewers entering manhol es at el evations
greater than or equal to twenty-four (24) inches above the manhole invert. Drop connections
shall be ductile iron pipe or PVC pipe backfilled in six (6) inch lifts and conpacted by
hand tanpers. (See Part 1V, Figure S-1-C, Page TD-3). Sewer lines entering a nmanhole | ess
than twenty-four (24) inches above the manhol e invert shall not enter the manhol e greater
than twelve (12) inches above the manhol e invert and shall be incorporated into a snooth
transition by filleting the invert.

3. Sewers Exceedi ng 20% S| ope

Sewers on a twenty percent (20% slope or greater shall be anchored securely with concrete
anchors and be constructed of ductile iron pipe. (See Part VII, Figure S-4, Page TD 8).
Anchor spacing shall be in accordance with the follow ng table:

Sl ope Anchor Spaci ng
20% to 35% Not over 36'
35% to 50% Not over 24'
50% or greater Not over 16

The first anchor shall be placed on the first joint upstreamfromthe | ower nmanhole. The
| ocation of the first anchor and the nmaxi mum spaci ng required shall determ ne the number of
anchors used between nmanhol es.

4. Sewer Junctions

At all junctions where a smaller sewer joins a larger one, the relative elevation of the
inverts shall be set to nmaintain the sane energy gradient. Two approxi nate net hods for
securing these results which may be used are: (l) positioning the water surface of each
sewer flowing at 80%of its capacity at the same elevation, or (2) positioning the crown of
both sewers at the sane el evation.

5. Mnimum Si ze

No public sewer shall be less than eight (8) inches in dianeter, except that laterals
serving six (6) connections or fewer on cul -de-sacs or as sidewal k collector |ines may be
six (6) inches provided that engineering cal culations and justification indicate that such
line size is adequate. M ninmum size for each lateral connection is four (4) inch inside

di ameter. The Authority reserves the right to specify the size of any sewer nains.

6. Manhol e Requirenents

Manhol es for access to sewers shall be provided at all intersections with other sewers, at
all points of change in alignnment, changes in pipe size or grade, and at the end of the

i ne. The maxi num di stance between manhol es shall be 400 feet. Al sewer lines shall be
strai ght between manhol es. A manhol e shall be constructed at the end of all Iines,
regardl ess of |ength.



http://www.acsanet.com/Sewerlinecon.htm

Sewer nanhol es for sewers up to twenty-four (24) inch dianmeter shall not be | ess than forty-
ei ght (48) inch inside dianeter. Manholes for sewers larger than twenty-four (24) inches
and up to forty-eight (48) inches shall have an inside dianeter of not |less than sixty (60)
i nches.

Manhol e top el evati ons shall be above the | 00-year Flood El evation or watertight with
ventil ation.

Where practical nanhol es shall be placed on undisturbed soil. Were manhol es nust be
installed in fill areas, the fill shall be conpacted to 95% of the optinmmdensity, as
determ ned by AASHTO T-99 to an elevation not |less than thirty-six inches (36") above the
proposed invert before excavation begins. Certification of conpaction at the manhol e

| ocation shall be provided before setting the nmanhol e base.

7. Ventilation

Ventilation of gravity sewers shall be provided where conti nuous watertight sections
greater than 1000 feet in length are incurred. Vents shall be protected agai nst the 25-year
fl ood |l evel either by elevation or nmechani cal neans.

8. Depth of Cover

Al sewers should be constructed in such a manner that a m ninmumof three (3) feet of cover
i s mai ntai ned between the top of the pipe and the finished grade elevation. Only under
extraordi nary conditions shall any sewer line be installed with less than three (3) feet of
cover fromthe top of the pipe to finished grade. This will only be all owed by speci al

perm ssion fromthe Authority. If such a condition arises, the pipe shall be ductile iron
Cl ass 52, and adequately protected. G eater depths may be required if deemed necessary to
provi de service to adjacent properties or to serve |ower-lying properties. PVC pipe shal
not be used when the final cover over top of the pipe exceeds fifteen (15) feet.

9. Design

The structural design of the sewer shall conformw th the nmethods given in ASCE Manual No.
37, as anended, for the design and construction of sanitary and storm sewers.

The proposed design shall identify and adequately address the protection of all potable
wat er supply structures within one hundred (100) feet of the proposed project.

10. Industrial Waste

Sources of waste other than donmestic shall be evaluated on an individual basis and plans of
all industrial or commercial pretreatnent facilities shall be reviewed by the Authority in
accordance with current Al bemarle County Industrial Waste O di nance.

11. Storm & Sanitary Sewer Crossings

The m ni mum di stance where sewer |ines and storm drai nage appurtenances cross shall be
twelve (12) inches.

C. SEVER LOCATI ONS
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1. Ceneral

It is understood that topographic constraints dictate the appropriate |ocation for
installation of sanitary sewers. Sewers shall be designed to accompbdate gravity sewer flow
whenever possible. If sewers are to be constructed within streets or highway rights-of-way,
prelimnary approval mnust be obtained from VDOT.

If sewer lines are to be constructed on private property, a permanent sanitary sewer
easenent shall be provided in accordance with Part ||l of these specifications.

Whenever possible, sewers should not be located in areas subject to flooding, or in
drai nage ditches, or in any location that would encourage infiltration. Structures | ocated
by necessity in areas prone to inundation shall be provided with waterti ght covers.

2. Stream Crossings

Sewers crossing streans shall renmain fully operational during 25-year flood/ wave action
Sewers shall be constructed of watertight ductile iron pipe of the sane size inside

di aneter as the appurtenant sewer or the next size larger in ductile iron, if equal size is
not available. The pipe and joints shall be tested in place, shall exhibit "0"

infiltration, and shall be designed, constructed and protected agai nst anticipated
hydraul i ¢ and physical, |ongitudinal, vertical and horizontal |oads and erosion and inpact.

Where stream crossings are proposed bel ow the channel the tops of all sewers crossing
streans shall be at a sufficient depth bel ow the natural bottom of the streamto protect
the sewer line. Were less than three (3) feet of cover is available at crossings, the line
shall be encased in concrete. Encasenent shall be in accordance with detail shown in these
specifications. (See Part VII, Figure S-7, Page TD 11).

Sewers laid on piers across ravines or streams shall be allowed only when it can be
denmonstrated that no other practical alternative exists. Construction nethods and materials
of construction shall be such that sewers will remain watertight and free fromchange in

al i gnment or grade. Pier design shall be submitted to the Authority for approval.

D. SEVER CONNECTI ONS & LATERALS

Lateral connections to sewer lines eighteen (18) inches in diameter or |arger shall only be
made at manhol es. New sanitary sewer nain connections shall only be nade at manholes. |f
necessary, a new "dog-house" manhol e shall be installed on an existing sewer line to
accommodat e a new connecti on.

A sewer service lateral shall be required for each customer and/or |ot, unless otherw se
approved by the Authority. Sewer laterals shall be constructed to the property line and
sealed until said sewer line is put in use. (See Part VII, Figure S-2, Page TD-6). Al
service lateral stub-outs shall be marked with a pressure treated 2" x 4" piece of |unber
no less than 4' in length. The 2" x 4" shall extend approxi nately one foot above grade and
shall be painted green. The depth to the lateral shall be noted on the 2x4. Alternate

mar kers may be approved by the Service Authority.

The pi pe between the public sewer |ine and the property line shall conformto the foll ow ng:

Al pipe fromthe nain sewer line to the property line shall be laid in a straight |line and
to a mininmumgrade of not |ess than one-quarter inch per foot. In no case shall the |ine be
| ess than four (4) inch inside dianeter. The m ni num depth of cover shall be three (3) feet
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over the sewer lateral unless otherw se approved by the Authority.

Where dissimlar materials exist between a service connection and the building sewer a
satisfactory adapter shall be provided in order to ensure a tight joint and snooth
transition.

When it becomes necessary to tap an existing sewer line, a saddle or manhole will be
required at the point of connection. Saddl es shall be approved by the Authority prior to
instal |l ation.

The pi pe between the property line and the building shall conformto the applicable
sections of the BOCA National Plunmbing Code/l 993, as amended.

Al in-line wes/tees or saddles shall be |eft exposed for visual inspection by the Service
Authority so that neasurenents to the nearest downstream nmanhol e can be obtai ned.

E. SANI TARY SEVER CONSTRUCTI ON
1. Pipe Laying-General Requirenents

Construction of sanitary sewer |lines and appurtenances shall be in accordance with the
approved plans and specifications. The Authority shall insist that good worknmanshi p and
standard sewer line construction principles apply in the work in order that the finished
project may qualify on final inspection for acceptance into the Authority sewerage system

Prior to the construction of any sanitary sewer, the owner's or devel oper's engi neer shal
pl ace adequate |ine and grade stakes and shall al so set stakes and furni sh grades so that
all manhol e tops can be set to grade, all in accordance with the approved plans and
speci fi cations. \Wenever obstructions not shown on plans are encountered during progress of
the work, which interfere to such an extent that an alteration in plans is required, the
Authority or its representative shall be advised.

If any deviation is contenplated in |ocation, |line or grade of any sewer |ine, nasonry
structure, or accessory fromthat shown on the plans approved by the Authority, details of
the proposed deviation shall be submtted to the Authority for review and approval before
the changes are constructed. Verbal approval may be granted for minor alterations. Mjor
alterations will require witten approval before such alterations are put into effect. The
severity of the alteration and its renedial action shall be determined by the Authority.

2. Excavation and Laying of Pipe
(a) Excavation

Pi pel i ne construction shall be nmade by open cut unless otherw se specified or required.
During the excavation operations, material suitable for backfilling shall be piled in an
orderly manner a sufficient distance fromthe banks of the trench to avoid overl oadi ng and
to prevent slides or cave-ins.

Al'l open trenches shall be adequately shored and braced to provide a safe working
environnment. Trench boxes shall be nmade available onsite and utilized in accordance with
appropriate OSHA standards. It is the contractor's responsibility to conply with the
requi rements of OSHA pertaining to nen working in an open trench
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Al'l excavated material not suitable for back- fill shall be renoved and di sposed of in an
acceptabl e manner. Grading shall be done as may be necessary to prevent water from fl ow ng
into trenches or other excavations and any water accumul ating therein shall be renpved by
approved net hods.

The trenches in which the pipe is to be laid shall be opened in accordance with the |ines
and grades on the approved plans and designated in the field by the devel oper's or owner's
engi neer. The exposed end of all pipes shall be fully closed by neans of an approved
stopper to prevent earth or other substances fromentering the pipe. Al sewers shall be
laid true to line and grade with bells upstream The sections of pipe shall be so laid and
fitted together that, when conplete, the sewer will have a snmooth and uniforminvert.

Where a proposed sanitary sewer system connects to an existing manhole, main |ine or any

ot her sewage facility, the outlet pipe of the first nanhol e upstream from said existing
sewer facilities shall be conpletely blocked with an expansion plug. This plug shall remain
in place throughout the construction and testing phases of the project and shall not be
renoved until final approval of the project is granted by the Authority. The exposed end of
all sewer pipe in the trench (particularly throughout the first reach upstreamfromthe
existing sewer facility) shall be conpletely bl ocked with an approved plug when pi pel ayi ng
is not in progress in order to protect the existing sewer facility.

Al'l trenches shall be kept free of water during the laying operations. Not nore than one
hundred (100) feet of trench shall be opened in advance of the conpl eted sewer when | ocated
al ong streets or highways, and not nore than two hundred (200) feet at other |ocations.

(b) Construction in Fill Areas

Where pipelines are to be installed in fill areas, the fill shall be conpacted to 95% of
the optimum density, as determ ned by AASHTO T-99, to an elevation not less than thirty-six
(36) inches above the pipe bells before excavation begins for the pipe trench

Certification at intervals as directed by the Authority shall be required of all conpaction
in fill areas.

(c) Trench Wdth

The width of the trench at any point below the crowm of the pipe shall be no greater than
the width necessary to accommpdate shoring the trench, setting and aligning the pipe.
Trench walls in this area shall be kept as nearly vertical as possible. Trench walls above
the crown of the pipe may be sloped or shored to neet the applicable OSHA trenching
standards. Excavation at manholes and simlar structures shall be sufficient to | eave at

| east twelve (12) inches clearance between their outer surface and the enbanknent or
sheeting. M ninmum cl earance between side of trench and pi pe shall be eight (8) inches.

(d) Rock Excavation

Where rock is encountered in trench excavation, whether solid or in the formof |oose rock
or shale, or large boulders, it shall be renoved by blasting or other approved nethods to
the extent that no projection of rock shall be nearer than six (6) inches to any part of
the sewer pipe when |aid, nor project beyond the Iines and grades of structures. No

bl asti ng shall be done within twenty-five (25) feet of any conpleted work or adjacent to
any other structure unless proper precautions are taken. Ends of sewer line adjacent to

bl asting shall be covered to avoid receiving debris. No rock or asphalt over six-inches
(6") in any dinmension shall be placed in the trench and in no case shall rock or asphalt be
pl aced closer than two feet vertically to the installed pipe.
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(e) Overexcavation

Where the excavation has been carried too deep the contractor shall refill the over-
excavated trench with VDOT specification No. 68 stone, in order to ensure the stability of
the various structures.

(f) Pipe Installation (General)

When installing pipe in the trench, proper inplenents, tools, and facilities satisfactory
to the Authority and as recommended by the material manufacturer shall be provided and used
by the Contractor for the safe and conveni ent prosecution of the work. Al pipe, fittings,
and accessories shall be carefully |Iowered into the trench piece by piece by neans of a
derrick, ropes, slings, or other suitable tools or equipnent in such a manner as to prevent
damage to the sewer nmain nmaterials and any protective coatings and |inings(when ductile
iron is used). Under no circunstances shall sewer main materials be dropped or dunped into
the trench.

(g) Condition of Ductile Iron Pipe

Al'l lunps, blisters and excess coal tar coating shall be renoved fromthe ends of each
pi pe. The outside of the spigot and the inside of the bell shall be w re-brushed and/ or
clean and dry and free fromoil and grease before the pipe is |aid.

(h) Special Precautions

Every precaution shall be taken to prevent foreign material fromentering the pipe while it
is being placed in the trench. During the | aying operation, no debris, tools, clothing or
other materials shall be placed in the pipe. Sewer lines shall be plugged at the end of
each construction day to prevent foreign natter fromentering them

3. Pi pe Foundation
(a) Foundation in Good Soi

For PVC pipe the bottomof the trench shall be excavated fromfour (4) to six (6) inches
bel ow the bottom of the barrel of the pipe and a bedding shall be provided of No. 68 Stone,
per Virginia Departnent of Transportation specifications. The beddi ng shall be shaped to
the spring line of the exterior dianeter of the pipe to support one-half of the
circunference of the pipe for the entire length of the barrel and shall extend to the
trench wal | s.

For ductile iron pipe, the bottomof the trench shall be scraped and conpacted, and al
stones shall be renoved or a four (4) inch bedding of No. 68 stone shall be provided. Bel
hol es shall be cut to prevent the pipe fromresting on the bells. (See Part VII, Figure S
3, Page TD-7).

Where excavation is nade in rock or boulders a bedding of No. 68 stone with a nini num
thi ckness of six (6) inches shall be provided for both PVC and ductile iron pipe. The
beddi ng material shall extend evenly to the trench wall.

(b) Foundation in Poor Soi

Whenever the soil at the bottomof the trench is soft, unstable or saturated with water, a



granular fill under the bedding to a depth required to stabilize the soil shall be
provi ded. ©Maxi mum si ze of gravel shall be one inch. Ductile iron pipe shall be provided in
unstabl e soils as determined by the Authority. (See Part VII, Figure S-3, Page TD- 7).

(c) Pressure Sewer

Where pressure sewers are required, all tees, bends, and plugs shall be braced, bl ocked,
and/ or anchored to prevent any novenent by providi ng adequate reaction backing. This
backi ng shall be a concrete thrust block with a conpressive strength not |ess than 2500
psi. Backing shall be placed between solid undisturbed earth and the fitting to be anchored
and shall be so placed that pipe and fitting joints will be accessible for repair. (See
Part VIIl, Figure W3, Page TD-14).

4. Backfilling and Tanpi ng
(a) GCeneral

Al'l trenches or excavations shall be backfilled to the original surface of the ground or to
such other grades as may be shown on the approved pl ans.

Backfilling shall be subject to the approval of the Authority for the type of construction
used. Al backfilling shall be conpleted pronmptly. Backfilling around structures should be
started as soon as the nortar and nasonry are sufficiently set. New trenching will not be
permtted when earlier trenches need backfilling or labor is needed to restore the surfaces
of streets or other areas to a safe and proper condition.

(b) Materials

Al material used for backfilling of trenches shall be free of excessive amunts of
unsui table materials such as all organic nmaterial, frozen clods, and sticky masses of clay
and gunbo which are difficult to properly conpact. Backfill material shall contain no rock

or asphalt larger than six (6) inches in any dinension and in no case shall rock or asphalt
be placed closer than two (2) feet vertically to the installed pipe.

(c) Backfilling

Backfilling around PVC pipe shall be carefully done by hand and tanped with suitable tools
of approved weight. Backfill over all pipe to a depth of twenty-four (24) inches shall be
carefully placed in layers approximately six (6) inches thick, each |layer being thoroughly
tanped and conpacted by hand or pneumatic tanper in place. Special care shall be taken in
usi ng a mechani cal tanper directly over the pipe.

Above this point, backfill shall be deposited in layer thicknesses which will permt
conpaction to a density of at |east 95 percent of the maxi numdensity at optinmum npisture
content as determ ned by the AASHTO standard Proctor test (AASHTO Designation T-99) under
all proposed traffic areas. Backfill in existing traffic areas shall be in accordance with
the Virginia Departnent of Transportation's standards.

(d) Conpaction

Unl ess ot herwi se shown on the plans, the backfill in all trenches fromtw (2) feet above
the top of the pipe to finish grade shall be deposited and thoroughly conmpacted in six (6)
inch layers in traffic areas and twelve (12) inch layers in non-traffic areas. The

compacting shall be done by suitabl e mechanical nmeans. In all cases, special care shall be



taken to see that the spaces at the sides of the trench are thoroughly filled and
conpact ed.

It shall be required that a mnimum of one (1) conpaction test will be conducted on trench
backfill per 400 linear feet of sewer line. Conpaction tests nay be waived by the Authority
on projects less than 400 linear feet in length. The contractor shall bear the expense of
all conpaction tests. The location of tests shall be selected in the field by the Authority
and will not necessarily be linited to regular intervals.

The results of all conpaction tests shall be submitted to the Authority for review and
approval prior to acceptance of construction. The degree of conpaction required for
trenches in streets and paved areas is 95 percent of maxi numdensity and for trenches in
all other areas the required density shall be 90 percent of nmaxi mumdensity. If the tests
indicate the required density has not been obtained, the contractor shall renove, replace
and reconpact the material to the specified density. Failure of any conpaction tests nmay
result in additional conpaction tests being required.

(e) Protection of Pipe and Appurtenances

Backfilling shall be done in such a way as to prevent dropping of material directly on top
of the pipe fromnore than a three (3) foot vertical distance. Wen placing material froma
bucket it rmust be | owered so that the shock of the falling earth will not damage the sewer
line or structure.

F. SANI TARY SEVER PI PE, JO NTI NG AND ACCESSORI ES
1. CGeneral Requirenents

Unl ess ot herwi se approved in witing by the Authority all sanitary sewer lines shall be of
the material herein listed. The Authority reserves the right to select the type and/or
class material which shall be used fromthe following |ist:

(a) Ductile Iron Pipe & Fittings

Ductile iron pipe shall be centrifugally cast pipe manufactured in accordance with AWW
ANSI C-151-91/A21.51-91, or current revision, Cass 50, 51, or 52, as conditions require.
Al'l ductile iron pipe shall have a cenent nortar lining in accordance with AWW ANSI Cl104-
90/ A21.4-90 or current revision. Ductile iron pipe shall be manufactured by Giffin Pipe
Products Co., U S. Pipe And Foundry Co., Atlantic States Cast Iron Pipe Co., or approved
equal .

Fittings shall be standard nmechanical joint fittings in accordance with AWW ANSI C- 11093/
A21.10-93, or current revision, and AWMV ANSI C-111-90 (ANSI/A2l.11-90), or current
revision. Al fittings shall be cenment nortar |ined inside in accordance with AWM ANSI
C104-90/ A21. 4-90, or current revision. Cast iron or ductile iron fittings shall be

manuf actured by Giffin Pipe Products Co., U S. Pipe And Foundry Co., or approved equal

Pipe and fittings shall be coated inside and out with coal tar coatings.
No cast iron soil pipe shall be used as a public sewer.

(b) Concrete Pipe
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Non- Pressure Sewer Pipe

Rei nforced concrete sewer pipe shall be used only when sewer |ines are twenty-four (24)
inch in dianeter or larger and shall be in conformance with ASTM desi gnhati on C- 76 or
current revision, for Class Il, Cass Ill, Cass IV or Cass V with the exception that
absorption shall be linmted to five (5% percent.

(c) Polyvinyl Chloride (PVC) Pipe
Non- Pressure Sewer Pipe

PVC gravity sewer pipe shall be manufactured of conpounds conformng to ASTM D- 1784-81, or
current revision. Pipe and fittings shall neet and/or exceed all of the requirenments of
ASTM Speci fication D 3034-89 PSM SDR 35, or current revision, for heavy wall PVC as
manuf act ured by Johns-Manvill e Corporation, Certainteed, or approved equal.

PVC pi pe shall be installed in strict conformance with ASTM Desi gnati ons D-232| -89 or
current revision.

The maxi mum al | owabl e joint length for PVC pipe is |3 feet.

PVC pi pe shall be shipped and stored so that warping of pipe does not occur. PVC pipe to be
stored outside should be covered to protect it against the sun's rays, per manufacturer's
publ i shed recomendati on.

Certificates of conpliance with applicable ASTM designati ons and strength classifications
covering the pipe, joints, gaskets, and fittings will be required directly fromthe pipe
manuf act urer as deened necessary by the Authority.

2. Joints

Jointing of concrete, cast iron, ductile iron, and plastic pipe shall conformto the
manuf acturer's published recommendati ons and specifications.

Joints in sewer pipe shall conformto the foll ow ng
(a) Ductile Iron and Cast Iron Pipe

Gravity Sewers: Mechanical or push-on joints in accordance with AWM ANSI C-111-90/ A21.11-
90), or current revision.

Pressure Sewers: Mechanical, push-on, or flanged joints in accordance with AWM/ ANSI C-111-
90/ A2l . 11-90), or current revision, or approved rubber gasket type joint to | ock agai nst
di spl acenent .

(b) Concrete Pipe

Concrete pipe joints shall be nade by the use of an "0" ring type round rubber gasket, ASTM
C-443-79, or current revision. These gaskets will be furnished by the pipe manufacturer and
installed in strict conformance with his published recommendati ons. The gasket shall be the
sole elenment utilized in sealing the joint fromeither internal or external hydrostatic
pressure.
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(c) Polyvinyl Chloride Pipe

PVC pi pe shall be joined by bell and spigot type connections. The pipe joint shall be
tightly seal ed against infiltration and exfiltration by neans of a | ocked-in rubber sealing
ring conformng to ASTM D- 32| 2-89, or current revision. The connection shall also permt
the thermal expansion or contraction of the pipe.

(d) Gaskets

Gaskets for sewer pipe and fittings shall be vulcanized natural or vulcanized synthetic
rubber free of porous areas, foreign nmaterial or visible defects. Rubber gaskets shal
conformto all applicable provisions of AWM C111-90 or current revision.

Gaskets shall be protected from exposure to excessive heat, cold, direct sunlight, ozone
(fromelectric notors and equi pnent), oil, grease, or other contani nants.

G MANHCLES
1. Ceneral Requirements

Al'l manhol es on one project shall be constructed of the sane materials. Al concrete work
shall be in accordance with the applicable sections of these specifications.

Seal ing around all pipes entering nmanholes shall be done with a quick setting non-shrinking
grout such as Bl endcrete Patching Conpound, as nmanufactured by Concrete Products Supply
Co., or approved equal

Hei ght control rings may be used to adjust manhol e tops to proper grade; however, a maxi num
of twelve (12) inches total of height control rings will be permtted.

2. Franes & Covers
(a) Materials

Manhol e franes and covers shall be heavy duty, traffic resistant, gray cast iron. Frane and
cover castings shall conformto the details and di nensions shown in these specifications
and shall be true to pattern in form and di nensions, free frompouring faults, spongi ness,
cracks, bl ow holes and other defects in positions affecting their strength and value for
the use intended. They shall be boldly filleted on angles and the arises shall be sharp and
perfect. They shall be sand bl asted or otherw se cleaned or scaled so as to present a
snoot h, cl ean, and uniform surface.

Standard and wat erti ght manhol e covers shall have no pick holes. The marking "Sewer" nust
be cast in their body. Watertight manhol e covers provided with bolts and gaskets shall be
required in all lowlying areas subject to flooding and as required by the Authority. Three
(3) 5/8" anchor bolts shall be placed in the cone section to secure the manhole frame to
the concrete on watertight cones. Standard rmanhol e frames and covers shall be Super Cast,
Inc. Model MH RCR-2001, or approved equal. Watertight manhol e frames and covers shall be
Super Cast, Inc. Mddel MH RCR 3000W M+ RCR-3000SRW or approved equal. (See Part VI
Figures S-1-D and E, Pages TD-4 & TD-5).

(b) Franme & Cover Installations
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Manhol e franme and cover castings shall be installed so that the cover shall be exposed and
flush with the existing street surface. In no case shall the existing pavenent surface be
raised or lowered to nmeet the grade of installed nmanhole frame and cover castings. |If
street surfaces are renewed or replaced by the devel oper or owner after the sewer system
has been approved and accepted by the Authority, but while such streets are still the
obligation of the devel oper or owner, the manhol e frames and covers therein shall be
readjusted to proper location relative to new street surfacing by the original devel oper or
owner. Where frames and covers are |located in off-street areas, they shall be placed flush
with the finished grade. Wiere nanholes are installed in sloped areas the finished grade of
the slope shall intersect the top rimof the franme and cover on the uphill side.

The manhol e franme shall be sealed to the concrete nanhol e section using a bed of nortar on
either side of a butyl rubber seal ant such as "Rameck", or approved equal. The frane and
cover shall be nortared to the outside of the concrete manhol e section

3. Pre-Cast Concrete Manhol es
Pre-cast concrete nmanhol es shall conformto the follow ng specifications:
(a) General Infornation

Manhol es shall be constructed of precast reinforced concrete nanhol e sections conforming to
ASTM desi gnation C-478-80, or current revision. Manholes will be required to have a

fl exible boot connection at the pipe entry to prevent infiltration. The flexi ble boot con-
necti ons shall be cast in the nanhol e section such as the flexible manhol e sl eeve

manuf actured by Lock Joint Pipe, or approved equal. (See Part VII, Figure S-1-A B, and C
Pages TD-1 t hrough TD 3).

The mi ni muminsi de diameter of the manhol e shall conformto the requirenents of Section
B. 6, unless otherw se approved by the Authority.

The uppernost section of the manhol e shall be tapered eccentrically and shall be a mini num
of three (3) feet in height. Were field conditions dictate "flat top" manhol e sections can
be utilized with the approval of the Authority. The height of the |ower section shall be at
| east three (3) times the inside dianmeter of the |argest sewer pipe entering the section
and in no case less than two (2) feet.

(b) Concrete

The wal | s of the manhol es shall have a mninmumthickness of five (5) inches and shall be
constructed of reinforced concrete with a conpressive strength of 3000 psi at 28 days. If
the manhol e bottomis not nmonolithically nolded with the walls, a concrete fl oor slab shal
be provided with a m nimumthickness of twelve (12) inches and a m ni mum outsi de di anet er
of five feet, ten inches. The concrete shall have a ni ni num conpressive strength of 3000
psi at 28 days. The manhol e base slab, if cast in place as opposed to being furnished as a
nonol i t hi c conmponent of the precast nmanhol e section, shall be reinforced with Style 6x6 -
Ws.5 welded wire fabric or equivalent area of reinforcing steel. The base slab, if cast in
pl ace, shall be poured so as to ensure a watertight seal at the joint formed by the base
sl ab and riser section

(c) Joints
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The joints between manhol e sections shall be tongue and groove with an "O' ring rubber
gasket or "STEP" section with sliding flap seal ring as manufactured by Forsheda, or
approved equal conformng to ASTM desi gnation C443-79 or |atest revision. Jointing of the
precast manhol e sections shall conformto the nanufacturer's published recommendati ons and
specifications. A flexible joint sealant such as "Rameck", or approved equal, may be
requi red between precast manhol e secti ons.

(d) Steps

Manhol e steps shall be designed for installation in a sanitary sewer and shall be stee
encapsul ated in corrosion resistant rubber, Wdg-Lok type as nmanufactured by Delta Pipe
Products, or M A. Industries Mdel #PSl1-PF, or approved equal, and shall be in accordance
with OSHA standards and ASTM C-478-80 or current revision. Manhol e steps shall be a m ni mum
of ten (10) inches wide and shall project no less than five (5) nor nore than seven (7)
inches fromthe wall. Vertical spacing of manhole steps shall be uniformw th a maxi mum of
si xteen (16) inches and a mini mum of twelve (12) inches.

(e) Inverts

Al flow lines shall be constructed through nmanholes to a mninum of three-fourths (3/4)
the depth of the contributing sewer. Inverts shall be true to Iine and grade with fl ow
lines having a minimumdrop of .2 feet and a maximumdrop of 1 foot frominlet to outlet.
Sides of flow lines shall be built up with low slunp concrete or with masonry and pl astered
with nortar to provide a snooth channel and prevent solids deposition. Manhol e benches
shall be sloped to drain to flow |lines.

4. Connection to Existing Manhol es

Whenever connections are to be nade to an existing nmanhole, care shall be taken to prevent
debris fromentering the sewer line. Flow into existing manholes will not be permtted
until all "upstreant sewer |ines have been tested, approved and thoroughly cleaned of al
debri s.

Pi pe connections to existing manhol es shall be rmade with flexible boot connections.

Exi sting manhol es not provided with flexible boot connections already cast in place, shal
be field cored and have boots installed such as the PS-10, Press Wedge II, or PSX

manuf actured by Press Seal Gasket Corporation or approved equal. Drop connections shall be
made in accordance with the detail in Part VII, Figure S-1-C,  Page TD 3.

H. ACCEPTABLE TESTS
1. CGeneral Requirenents

Al sanitary sewer lines and nanhol es shall be subjected to the applicable tests described
in this section. Al |abor and equi prent for such tests shall be furnished by the
contractor. In the event that | eakage exceeds the stated all owance in any section tested,
the devel oper or owner shall cause such repairs to be nmade to the |ine, manhol es or
appurtenances as nay be necessary to conply with the specifications, to the satisfaction of
the Authority. 48 hours notice is required prior to undertaking any tests.

2. Gavity Sewers
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(a) Alignnent

Alight will be flashed between manhol es by neans of a flashlight or reflection of sunlight
with a mirror or by other nmethods as may be adopted by the Authority. |If the illum nated
interior to the pipe shows poor alignnent, displaced pipe, blockage or other defects, the
defects shall be corrected so as to neet all standards governing the construction of sewer
mai ns. All costs involved shall be born by the contractor

(b) Deflection

Al PVC gravity sewer lines shall be subject to vertical deflection testing as deened
necessary by the Authority. The maxi mum al | owabl e defl ection foll owi ng conpl eti on of
backfill shall not exceed five percent (5% of the pipe's internal dianeter. Deflection
testing shall be conducted using a properly sized Go-No-Go Mandrell or by other nethods as
may be adopted by the Authority. Any sewer sections failing to neet deflection requirenents
shall, at the contractor's expense, be corrected so as to neet all standards governing the
construction of sewer rmains.

(c) Testing
1. Infiltration

Infiltration tests will be allowed when a contractor can denonstrate to the satisfaction of
the Authority that the ground water table is a mninmumof four (4) feet above the crown of
the sewer pipe throughout the full length of the segment to be tested. Measurenents shal

be made using an in-line weir gauge or other nethod as nay be approved by the Authority. A
series of three neasurenents shall be nade at not |ess than one hour intervals, and the
results shall be reduced to an average. Al such tests shall be nmade only under the
supervision of the Authority at the expense of the contractor

State highway restrictions may limt the use of infiltration testing in streets or future
street areas. Approval of infiltration tests shall be obtained fromthe Authority before
testing by the contractor.

The | eakage allowed into the sewer shall not exceed a rate of one hundred (100) gallons per
inch of diameter per day per mile for any section between successive nanhol es for sewers up
to twenty-four (24) inches in dianeter. For sewers larger than twenty-four (24) inches,

| eakage shall not exceed 3000 gall ons per nile per day.

2. Exfiltration

The contractor shall conduct |eakage tests of the conpleted sewers at his expense and only
under the supervision of the Authority. Exfiltration testing of the lines shall be
conduct ed between successi ve manhol es by plugging the inlet to the | ower manhol e, using a
pl umber's expansi on plug, and by plugging the outlet sewer pipe in the upper nmanhol e using
a plunber's expansion plug with a two (2) inch fill pipe through the mddle. The two (2)
inch fill pipe through the plunber's expansion plug shall have an ell installed in a turned
up position into which a two (2) inch threaded riser pipe shall be screwed in place to form
a filler pipe. Positive neans shall be provided for releasing entrapped air in the sewer

pi pe prior to taking measurenents. As an alternate, the inlet pipe or pipes to the upper
manhol e may be plugged and the manhol e then used as a neans of filling the section of pipe
to be tested. Exfiltration shall be determ ned by nmeasuring the anmount of water added to
keep the standpi pe or manhole, as the case may be, filled to a depth of four feet above the
barrel of the pipe.
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Leakage shall not exceed one hundred (100) gallons per inch of dianeter per day per mile
for sewers up to twenty-four (24) inches in diameter. For exfiltration tests of sewers

[ arger than twenty-four (24) inches in dianeter the | eakage shall not exceed 3000 gall ons
per mle per day. An allowance of an additional ten percent (10% of gallonage shall be
permtted for each additional two (2) foot head over a basic four (4) foot mninuminterna
head.

The contractor shall conduct either infiltration or exfiltration tests as directed by the
Authority and in all cases such tests and allowable quantities for infiltration and
exfiltration shall be in strict accordance with the applicable sections of these

speci fications.

3. Low Pressure Air Test

In lieu of the water exfiltration test, a |ow pressure air test nmay be enpl oyed under the
supervision of the Authority. The testing equi pnent, procedure, and results will all be
subject to the strict approval of the Authority. Results of the air test will be revi ewed
for conpliance with ASTM desi gnation C 828-80, or current revision.

The air test is to be conducted between two (2) consecutive manhol es. The test equi pnent
shall consist of two (2) plugs (one tapped and equi pped for air inlet connection), a shut-
of f valve, a pressure regulating valve, a pressure reduction valve, and a nonitoring
pressure gauge having a pressure range fromO to 5 psi, graduated in 0.10 psi with an
accuracy of +.04 psi. The test equi pnent shall be set up outside the manhol e for easy
access and readi ng.

Air shall be supplied to the equi prent slowy and shall be regulated to prevent the
pressure inside the pipe fromexceeding 5.0 psig. The pipeline shall be filled until a
constant internal pressure of 3.5 psig is maintained. The internal pressure shall be

mai ntained at 3.5 psig or slightly above for a five (5) minute stabilization period, after
which tinme the internal pressure will be adjusted to 3.5 psig, the air supply shut off and
the test begun. No person shall remain in the manhole while the pipe is being pressurized
or throughout the test for safety reasons.

A pressure drop of 1.0 psi from3.5to 2.5 psig shall be allowed for the test tines
specified in the follow ng table, based upon the designated pipe size and test segnent
| engt h.

Al R TEST TABLE
BASED ON EQUATI ONS FROM ASTM C- 828- 80
SPECI FI CATIONS TI ME (M N: SEC) REQUI RED FOR
PRESSURE DROP
FROM 3.5 TO 2.5 PSI G
VHEN TESTI NG ONE PI PE DI AVETER ONLY

Pl PE DI AMETER, | NCHES
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TEST

LENGTH 4 6 8 10 12 15 18
FEET

25 0: 04 0:10 0:18 0: 28 0:40 1: 02 1: 29
50 0: 09 0: 20 0: 35 0: 55 1:19 2: 04 2:58
75 0:13 0: 30 0: 53 1:23 1:59 3: 06 4: 27
100 0: 18 0: 40 1: 10 1: 50 2:38 4: 08 5: 56
125 0: 22 0: 50 1:28 2:18 3:18 5:09 7:26
150 0: 26 0: 59 1: 46 2: 45 3: 58 6:11 8: 30
175 0:31 1:09 2: 03 3:13 4: 37 7: 05

200 0: 35 1:19 2:21 3:40 5:17

225 0:40 1: 29 2: 38 4:08 5:40

250 0: 44 1:39 2: 56 4: 35 8:31
275 0: 48 1: 49 3:14 4: 43 9:21
300 0: 53 1: 59 3:31 10: 21
350 1: 02 2:19 3:47 8:16 11: 54
400 1: 10 2:38 6: 03 9:27 13: 36
450 1:19 2:50 6: 48 10: 38 15: 19
500 1: 28 5:14 7:34 11: 49 17: 01

Should the |.0 psi drop occur in less time than that specified in the table the sewer
segnent shall have failed. If the tine required for the pressure to drop |.0 psi is greater
than that shown in the table, the sewer segnment shall have passed. For a nore detail ed
description of the air test nethod refer to ASTM desi gnati on C-828-80, or current revision

An air pressure correction shall be required when the prevailing ground water is above the
sewer line being tested and shall be cal culated as foll ows:

Ground Water Depth (ft.) + 3.5 = Starting Test Pressure 2.31
Endi ng Test Pressure = Starting Pressure - |.0 psi
There is no change fromtine requirenents established for the basic air test.

3. Manhol e Testing
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(a) GCeneral

Manhol es shall be tested by exfiltration or vacuum Were water exfiltration tests are
perfornmed on the sewer line, the manholes may be included in these tests in lieu of the
i ndependent manhol e testing procedures outlined bel ow

(b) Exfiltration

If the water exfiltration test is to be used, the manholes shall be filled with water to
the top, by the contractor, unless otherwi se directed by the Authority. Inflatable stoppers
shall be used to plug all lines into and out of the manhol e being tested. The stoppers
shall be positioned in the |lines far enough fromthe manhole to assure testing of those
portions of the lines not otherw se tested. Once the manhol e has been filled with water to
the top, a twelve (12) hour soak shall be required prior to testing. Leakage during a one-
hour test shall not exceed one half gallon

(c) Vacuum Testing

Manhol es may be tested by vacuumtesting only if constructed of precast concrete. Testing
shall include the joint between the concrete cone section and the manhole frane, unless
otherwi se directed by the Authority. Stub-outs, boots, and pipe plugs shall be secured to
prevent nmovenent while the vacuumis being drawn.

Installation and operation of vacuum equi pnent and indicating devices shall be in
accordance w th equi pnent specifications for which performance i nformati on has been
provi ded by the manufacturer and approved by the VDH.

A nmeasured vacuum of 10 inches of mercury shall be established in the manhole. The tinme for
the vacuumto drop to 9 inches of nercury shall be recorded. Acceptance standards for

| eakage shall be established fromthe elapsed tine for a negative pressure change from 10
inches to 9 inches of nercury. The naxi mum al | owabl e | eakage rate shall be in accordance
with the foll ow ng:

Manhol e Si ze Dept h Mninmum Tine for a
1" HG Pressure
Change
4 ft. dianeter Less than 10 ft. 60 sec.
4 ft. dianmeter G eater than 10 ft. Less 75
than 15 ft.
4 ft. diameter G eater than 15 ft. Less 90
than 25 ft.
5 ft. dianeter Less than 10 ft. 75
5 ft. dianeter G eater than 10 ft. Less 90

t hen 15.
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5 ft. dianeter G eater than 15 ft. Less 105
t han 25

6 ft. dianeter Less than 10 ft. 90

6 ft. dianeter G eater than 10 ft. Less 105
than 15 ft.

6 ft. dianeter G eater than 15 ft. Less 120
than 25 ft.

Manhol es greater than 25 feet in depth shall be reviewed and testing requirenents
est abl i shed on a case-by-case basis.

If the nmanhole fails the test, necessary repairs shall be nade and the vacuumtest and
repairs shall be repeated until the manhol e passes the test or the manhol e shall be tested
in accordance with the standard exfiltration test and rated accordingly. If a manhol e joi nt
mastic is conpletely pulled out during the vacuumtest, the manhol e shall be di sassenbl ed
and the nmastic replaced. The test shall then be repeated as specified above.

4. Pressure Sewer
(a) Hydrostatic Pressure Test

Al'l sewer force mains shall be tested at a hydrostatic pressure of 150 psi or fifty percent
(50% above the design operating pressure, whichever is greater, for at |east one hour.
Leakage shall not exceed the anpunt given by the follow ng fornul a:

_ SDWfP

L= 133,200

Where L= allowabl e | eakage in gph

D= di aneter of pipe in inches

Y
I

test pressure in psi

(0]
1

Il ength of pipe tested in test

The met hod and equi prent for conducting this test and specific pressure of the test shal
be subject to the approval of the Authority.

5. Acceptance

Shoul d deflection, infiltration, exfiltration, air test, vacuumtest or pressure |eakage
[imts be exceeded as specified above, the Authority reserves the right to reject all or
any portion of the facilities. Any project or portion of a project rejected by the
Authority or its authorized representative shall not be permitted to discharge into any
previously approved systemuntil the rejected systemor portion of system has been repaired
so as to neet all standards governing the construction of sewer mains. Al repair nethods,
ot her than replacenment of the defective area with new sound materials, shall be subject to
prior approval of the Authority. Gouted, collared, clanped or otherw se patched-up gravity
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or force main sewer pipe will not be acceptable.
Upon conpl etion of such inspection or tests as required in these specifications, all

foreign matter, including sand, rock, gravel, etc. shall be renoved fromall sewers and
manhol es before final approval is granted.
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