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Sec tion 3

Cons truction of Sanitary Sew ers

1 . GENERAL REQUIREMENTS

A . WORK TO B E DONE WITHIN THE CITY OF LOMPOC

The w ork covered by these Standard Requirements cons ists of
f urnishing a l l labor, plants , equipment, appliances , and mater ial, and
perf orming a l l operations in connec tion w ith the cons truction of
sanitary sew er mains , inc luding a l l f i t t in gs , manholes and assemblies,
and sew er laterals connections to each lot and a l l other necessary
appurtenances , complete and in s t r ic t accordance w ith these Standard
Requirements .

B. PLA NS A ND SPECIFICA TIONS

Projec ts shall be cons truc ted as show n on the Plans and shall conform
to these Standard Requirements and the Caltrans Standard
Spec if icati ons . The Caltrans Standard Spec if ications shall not govern
over the Plans or these Standard Requirements . A ll references herein
to Caltrans Standard Spec if ications are to the Standard Spec if icatio ns
of the State of Cal if orni a, Depar tment of Transpor tation, current
edi t i on.

C. A LTERA TIONS

(1) By mutual consent in w rit ing of the par ties involved, only then may
alt erat io ns or dev iations , increases or dec reases , addit ions or
omiss ions in the approved Plans , contrac t or Standard
Requirements , be made.

(2) Each Contractor shall v i s i t the s i t e of the proposed w ork and
f u l ly acquaint himself w ith condit ions relati ng to cons truc tion and
labor involved, so that he may f ully understand the f ac i l i t i e s ,
d i f f ic u l t ie s , and res tr ic t io ns attending the proper execution of
the w ork. Contrac tors shall thoroughly examine and be familiar
w ith these Standard Requirements .

(3) It shall be the respons ib il ity of the Contrac tor to locate any and
a l l u t i l i t y lines pr ior to excavation. The Contractor shall be held
respons ible f or any damage to u t i l i ty lines dur ing the progress of
cons truc tion, and if damage should occur , he shall repair the same
at his ow n expense.

SS-1



The Contrac tor shall notify the City Engineer and the appropriate regional
notif ication center for operations of subsurface installations at least tw o (2)
workings prior to performing any excavation or other work close to any underground
pipeline, conduit, duct, w ire or other structures. Regional notif ication centers
include, but are not limited to, the follow ing:

Underground Serv ice A ler t Southern California (USA)
Telephone: 1 {800) 422-4133

D. SUSPENSION OF WORK

The City Engineer shall have the authority to suspend the work wholly or in part,
for such period of time as may be necessary because of the failure of the
Contractor to carry out orders from the City Engineer to comply w ith any of the
provisions of these Standard Requirements. Upon receipt of a written notice from
the City Engineer, the Contractor shall immediately suspend operation. Only upon
written instructions from the City Engineer shall the Contractor resume
construction. Upon receipt of such written instructions to resume w ork, he shall
immediately proceed w ith the work. No claim for damages or addit ional
compensation w ill be allow ed as a result of any such suspension of the work.

E. PROTECTION OF EXISTING FACILITIES

Existing facilities shall be protected by the Contractor at all t imes. The destruction,
obliterating, removing, remodeling, modifying, relaying, or resetting of any facility
including, but not limited to, all existing utilities and survey monuments and street
signs shall be done by the Contractor at his expense and the w ork shall conform to
Section 15 of the Caltrans Standard Specif ications and to the Plans and these
Standard Requirements. In the event of unforeseen actual conflict of this
construction with existing facilities requiring relocation of existing facilities, such
relocation w ill be done by the Contractor.

The fact that any underground utility or facility is not shown on the Plans shall not
relieve the Contractor of his responsibility to ascertain the existence of any
underground improvements or facilit ies w hich may be subject to damage by
reason of his operations.

Full compensation for furnishing all labor, materials, tools, equipment and
incidentals, and for doing all the work involved in protecting, restoring, or repairing
property as above specif ied shall be considered the responsibility of the
contractor.
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F. TRA FFIC CONTROL

A ttention is direc ted to Sec tion 7-1.09 "Public S af ety ," 7-1.12
"Respons ibility for Damage," and 7-1.08 "Public Convenience" of the
Caltrans Standard Spec if icati ons . Whenever the Contrac tor 's operations
c reate a condit ion hazardous to t r af f ic or to the public , he shall f urnish,
erect and maintain, at his expense and w ithout cos t to the City , such
f ences , barr icades , lig ht , s igns , and other dev ices as are necessary to
prevent acc idents or damage or injury to the public . The Contrac tor shall
also f urnish such f lagmen and guards as are necessary to give adequate
w arning to t r af f ic or to the public of any dangerous condit ions to be
encountered.

The equ ip men t shall be f urnished and kept c lean and in good repair by the
Contrac tor at his expense. Signs , li gh ts , f lags and other w arning and
saf ety dev ices shall conf orm to the requirements set f orth in the cur rent
"Manual of Warning Signs , Lights and Dev ices f or Use in Per f ormance of
Work Upon Highw ays ," issued by the State of California Department of
Transpor tation. A ny such s igns shall not obscure the v is i b i l i t y of nor
c onf l ic t in intent and meaning w ith City f urnished s igns and shall be
approved by the City Engineer as to s ize and w ording. Generally , at leas t
half of the roadw ay shall be kept open to t r af f ic unless otherw ise direc ted
by the City Engineer .

Under no c ircums tances shall t r af f i c on any s treet be held up over ten
minutes at any time. In addit ions , the Contrac tor shall give personal notice
to a l l aff ec ted proper ty ow ners and to people in the area by w ay of s igns ,
etc . Ind icating w hen s treets w i l l be blocked of f , detoured, and f or w hat
length of t ime.

No mater ials or equipment shall be s tored w here i t w i l l int er f er e w ith the
free and saf e passage of public t r af f ic and at the end of each day 's w ork
and at other t imes w hen cons truc tion operations are suspended f or any
reason, the Contrac tor shall remove a l l equipment and other obs truc tions
from that por tion of the roadw ay open f or use by public tr af f i c .

G. PUBL IC A CCESS A ND CONV ENIENCE

The Contrac tor shall keep the w ork area inc luding spoil banks in neat and
order ly manner at a l l t imes to serve the public convenience.

The Contrac tor shall no tif y the City Engineer at leas t t h ir ty -s ix (36) hours
in advance of any s treet c losure. The Contrac tor shall f urnish, place and
maintain detour s igns and saf ety s igns and equipment in accordance w ith
Sec tion 7-1.09, "Public Saf ety" of the Caltrans Standard Spec if icatio ns .
These s igns shall be illuminated at night.
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Convenient access shall be maintained to driveways where access to the property
is solely through the construction area. Drivew ays may be closed for reconstruction
provided that work is completed as soon as possible. All closed streets shall be
barricaded at all intersecting streets with Type III barricades as directed by the
City Engineer.

H. COOPERA TION

The Contractor is hereby advised that other forces and/or agencies may be
engaged in locating, protecting, repair ing or relocating facilit ies w ithin the area.

The Contractor shall cooperate with other forces in accordance with these Standard
Requirements.

I. GUARANTEE

The Developer shall guarantee all w ork and materials for a period of one year after
the acceptance by the City.

II. MATERIALS

A. GENERAL

A ll mater ials shall be new and of the type described in these Standard
Requirements or shown on the Plans. The Contractor shall furnish all materials.
Whenever the follow ing Standard Requirements specify by name or number any
mater ial or art icle or the maker or distributor thereof, this is done so only for the
purpose of more clearly defining the kind and quality desired, and it is to be
understood that the w ritten approval of the department head w ill permit an
equivalent w hich w ill be equally acceptable.

All materials shall be those as hereinafter specif ied and approved and shall never
be less than those as approved by AWWA, ASA, and ASTM as last revised.

B. PIPE CERTIFICA TION A ND TES TS

When specif ied on the Plans or in these Standard Requirements, or when ordered
prior to construction by the City Engineer, the Contractor shall, at his ow n expense,
furnish documentary evidence, or w hen specif ically requested, certif ied test results
which indicate that the pipe furnished meets all of the requirements of these
Standard Requirements. Documentary evidence w ill be considered suff icient w hen
the pipe manufacturer furnishes a notarized certif icate indicating that the pipe has
been sampled, tested and inspected in accordance w ith the provisions of all
AWWA specif ications.
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The City Engineer shall be t he sole judge as to conf ormance of the pipe to
any required A STM tes ts . Fa ilure to comply w ith these requirements shall be
pr ima f ac i e ev idence that the w ater main pipe proposed to be f urnished by
the Contractor does not conf orm to these Standard Requirements and shall be
rejec ted in the event of i t s delivery to the job s i t e.

C. V ITRIFIED CLA Y SEW ER PIPE (V CP)

(1) Pipe - V i t r if ie d c lay sew er pipe and f it t i ng s shall be f i rs t quality
ex tra s trength, bell and spigot, sound and durable v i t r i f i e d c lay
sew er pip e, f r ee f ro m ob jec ti onab le d e f ec ts . It shall be hard
burned, s traight and free from cracks , w arps , b l is t ers or objec tionable
def ec ts . The pipe shall not absorb mo is t ure in excess of e i g h t (8}
percent of i ts dry w eight. It shall produce a c lear metallic r ing w hen
placed on end and s truck w ith a light hammer . The body of the pipe
shall be smooth and have a unif orm thickness . The pipe ends shall be
perpendicular to the longitudinal ax is and the socket shall be c ircular
and concentr ic to the bore of the pipe. Sockets shall be of such
diameter to receive to their f u l l depth of the spigot end of the nex t
f ollow ing pipe w ithout any s l i p p ing w hatsoever and leave a space of
not less tha n 3/8 " in w idth al l around f or the joint mater ial.

A l l ex tra s trength v i tr if i e d c lay pipe shall conf orm to a l l the
requirements f or ex tra s trength c lay sew er pipe as set f or th in the
spec if icat io ns of the A STM Ser ial Des ignation C200, as amended to
date.

(2) V CP Jo ints - A ll v i tr if i e d c lay pipe and f it t i n gs shall be furnished w ith
mechanical compress ion joints equal to "Wedge-Lock" as manufac tured
by Pac if ic Clay Produc ts or "Speed Seal" as manuf actured by
International Pipe & Ceramics Corporation.

The compress ion joint on the spigot and b e l l ends of the pipe shall be
f ac tory made of plas t iso l , polyurethane or other approved res i l i en t
elas tomer bonded onto the outs ide of the spigot and the ins ide of the
be l l to the pipe and molded and cured to a unif orm hardness and
compress ibility , to f orm a tight compress ion coupling w hen assembled.
Mater ials f or compress ion joints shall conf orm to A STM Des ignation C-
425.

D. POLY V INY L CHLORIDE PLA STIC S EW ER PIPE ( PV C)

( 1) Pipe - Polyv iny l chlor ide plas t ic sew er pipe and f i t t in gs shall conf orm
to the requirements of A STM Standard Spec if icat ions D 3034, as
amended to date, except as modif ied herein. The pipe shall be furnished
in 12.5' or 20' lengths w ith integra l w all belled ends and elas tomer ic
jo ints . A ll pipe and f i t t i n gs
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shall be free of imperfection and shall be clearly marked w ith the name of the
manufacturer.

The minimum w all thickness shall be as follow s providing a minimum SDR ratio of
35:

Diameter 4" 6" 8" 10" 12" 15"
Wall Thickness .125" .180" .240" .300" .360" .440"

(2) PV C Pipe Joints - All pipe fittings shall have rubber ring bell and spigot joints
providing a w ater tight seal and allow ing for contraction and expansion. The bell shall
consist of an integral w all section stiffened with two PVC retainer rings which
securely lock the solid cross section rubber ring into position.

Joint t ightness shall be measured by assembling tw o sections of pipe in accordance
with the manufacturer's recommendations. Subject the joint to an internal hydrostatic
pressure of 25 psi for one hour. Consider any leakage a failure of the test
requirements.

(3) PV C Pipe Stiffness - Minimum "pipe stif fness" (F/y) at f ive (5) percent deflection
shall be 46 psi for all sizes w hen calculated in accordance w ith ASTM Designation
D 2412.

(4) PV C Pine Deflection - All plastic sew er pipe w hen installed w ith all backfill in place
and compacted shall not exceed five (5) percent of the internal pipe diameter.

E. MA NHOLES

Shall be precast concrete manhole sections as manufactured by American Pipe and
Construction Company. The requirements shall be show n on the drawings and shall meet
with the requirements of ASTM Specif ications, Serial Designation C75-76 w ith subsequent
amendments. Precast concrete manhole w all sections may be cored at the time of
manufacture for the later placement of steps. These sections shall later be properly
grouted in place and the w all sections at each manhole step sealed w ith an approved
concrete sealer to exclude infiltration at those locations. Excessive leaks in this area, if not
repairable, shall be cause for rejection of this manhole section.

Manhole bases shall be cast in place to the dimension show n on the Plans. The Contractor
shall obtain a casting ring to place in the w et manhole base section for the later f itting of
precast concrete manhole section. In areas where speed in completion of manhole is
essential as determined by the City Engineer, up to one (1) percent calcium chlor ide additive
may be used in the base section.
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Inver ts shall be f ormed as show n on the Standard Draw ings by lay ing
pipe through and breaking out the top por tion af ter completion of the
base and w alls of the manholes . The finished inver t shall be smooth and
true to grade and junc tion sew er lines shall be curved to merge w ith
mainline f low and to cause as l i t t l e hydraulic interference as poss ible.
The inner base sec tion in the manhole shall be brought up to the top of
the pipes and rounded at sew er channels. Benches shall then be s loped
back up to the w alls w ith a s lope at leas t one (1) inch to one (1) f oot.

Manhole segments and r ings shall be set evenly w ith the use of Ram-
Nec gaskets . The bottom segment shall be set in a pre-formed l i p
sec tion and shall be grouted ins ide and outs ide and a l l around to make
a w ater t ig ht jo in t. In areas w here show n, espec ia lly on ungraded
s treets , the upper section of the manhole shall have tw o (2) f eet of
grade r ings placed f or future low er ing of those s treets w here f inal grade
has not been es timated or as direc ted by the City Engineer . The manhole
r ings shall be jointed into the top of the manholes so that the cover ,
w hen placed, w i l l be at the proper elevation of s treet surf ace and so that
no surface w ater or ground w ater may enter the manhole ( i.e., 3/8" high).

(a) Manholes shall be f inished ins ide at a l l joints w ith grout to secure
a smooth inter i or f in ish.

(b) Contrac tor shall take spec ial care to see that the manhole cover is
s l i gh t ly above the sur rounding grade so that w ater does not run
tow ard the manhole, but runs aw ay from the manhole to the ex tent
of the surrounding conc rete r ing. In any event, the area around the
manhole r ing shall not be subjec t to any f looding dur ing r a i nf a l l .

F. MA NHOL E FRA ME A ND COV ER

Manhole Frames and covers shall conf orm to the dimens ions show n on
the Plans . Iron castings shall conf orm to A STM A-159-70T-G300.
Cas tings shall be cons istently high quality and shall be free of mater ial
and manuf actur ing def ec ts . Follow ing c leanup and f ina l machining, an
asphalt ic paint or s imilar protec tive coating shall be applied. Hor izontal
bear ing surfaces betw een cover and frames shall be machined to
smooth, plane surf aces prov iding f or f u l l contact betw een frame and
cover and shall prevent a ny rocking or shif t in g. Shop draw ings and
any required load tes t data shall be submitted f or approval bef ore
f urnishing f rames and covers .

A ll manhole covers not in an established traveled w ay shall be a bolt-
dow n type. Cover shall f as ten to the frame w ith four 1/2 inch s tainless
s tee l bolts w ith both heads recessed in the cover.

Manholes located in gravelled s treets and roads shall have dus t pans
prov ided together w ith the required frame and cover .
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Each manhole cover shall have the w ords "sew er" cas t into the top w ith
l e t t ers approx imately tw o (2) inches high.

Typically 24 inch manhole frames shall have a minimum w eight of 132
pounds and a max imum cover w eight of 140 pounds . Typical 30 inch
manhole frames s h a l l have a minimum w eight of 165 pounds and a
max imu m cover w eight of 215 pounds .

A ll manhole frames shall have a minimum height of 3-1/2 inches
(A lhambra A-1254 B, A-1170) or as approved by the City Engineer.

G. FITTINGS A ND A CCESSORIES

A ll f i t t i n gs and accessor ies shall be as manuf ac tured and furnished by
the pipe supplier, or approved equal, and have bel l and/or spigot
conf igurations identica l to that of the pipe. A ll f it t i ng s shall be of the
same mater ial as the pipe, unless spec if ied otherw ise. Tee/w ye
f i tt i n gs shall be ins ta l le d at a l l f uture later al locations (vacant l ots )
at the time of ins ta l la t i on of the sew er main.

H. LA TERA LS

For new cons truction, latera ls shall be cons truc ted w ith same mater ial
used f or sew er lin e. Connec tion shall be made through the use of a
w ye or tee-w ye combination w ith the appropr iate degree bend. Tees
are not permitted.

For cut- in to an ex is ting sew er , a PV C saddle or approved equal shall
be used. Cut- in to an ex is ting line may be made only under direc t
superv is ion of the City Engineer.

I. CA STINGS

Cas tings f or c leanouts , manholes and other purposes shall be built in
accordance w ith the Standard Draw ings and accurately conf orm to the
dimens ions show n thereon. Frames , grates , covers , and r ings shall be
machined w here they bear on one another to ensure a c lose f i t . After
ins ta l lat i on , the covers shall not be loose f i t t i ng or w obbly or subject
to noise or u p l if t due to tr af f i c . They shall be of good w orkmanlike
f inish, f ree from blow s and sand holes or defects of any kind, and shall
possess t ens i l e s trength of not less than 16,000 ps i. Bef ore leav ing
the foundry , they shall be thoroughly c leaned and coated by dipping in
asphalt applied at a temperature of 300° F. in such a manner as to
prov ide a f irm, durable and tenac ious coating.

J. WELDING

A ll required f i e l d w elding shall be perf ormed by w elders qual if ie d
under the Standard Qualif ication procedure of the A WS, and w elding
shall be in accordance w ith the lates t rev is ion of the Standard
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Code f or Arc and Gas Welding as issued by the A WS. In addit ion, a l l
f i e ld w elding shall meet requirements of A WWA C206.

K. MA NHOLE STEPS

Manhole s teps shall be installed in a l l manhole sections pr ior to
ins t al l at io n and as show n on the Plans. A pproved is the M.A. Indus tr ies
Inc . Manhole Step Model PS2-PFS.

L. STEEL REINFORCEMENT

Mater ials for s teel reinforcement shall conform in a l l respects to
Caltrans Standard Spec if ications Sec tion 52-1.02A to C, inc lus ive.

M. CEMENT MORTA R A ND GROUT

Cement mor tar and grout, w here author ized by the City Engineer , shall be
composed of one part Por tland Cement to tw o par ts f ine aggregate mixed
w ith w ater in a mechanical batch mixer to produce a plas tic w orkable
mix ture. Mortar and grout shall be used immediately af ter mix ing and
retempered mortar shall not be used. Sand f or mor tar and grout shall be
equal in quality to the requirements of these spec if icatio ns f or f ine
aggregates for concrete.

N. CONCRETE

Concrete shall conf orm to the applicable prov is ion of Sec tion 90 of the
Caltrans Standard Spec if ications and as hereinafter modif ied. Concrete
for manholes , pipe junc tions and jacketing shall be Class A containing
564 pounds (6 sacks) of Por tland Cement per cubic yard. Concrete for
pavement replacement shall be Class B containing 470 pounds (5.5
sacks) of Por tland Cement per cubic yard. Type II cement shall be used
throughout. The cement used for manhole base construc tion shall have a
f if t ee n (15) percent approved possolan replacement.

O. WA TER FOR CONCRETE A ND MORTA R

Water f or concrete and mortar shall be free from injur ious amount of o i l ,
ac id, a l ka l i , organic impur it ies , and other deleter ious subs tances .

P. GA LVA NIZING

Such metal and hardw are as spec if ied or show n on the Plans to be
galvanized in accordance w ith the requirements of A STM A 123-47 f or
Structural Metal and A 153-47T f or Hardw are, w ith subsequent
amendments. Galvaniz ing shall be performed af ter f abr ication in the
largest practical sections .
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Q. A SPHA LT CONCRETE REPLA CEMENT

(1) Subgrade Preparation - Subgrade shall be prepared as Class A
subgrade, as spec if ied in Sec tion 21-1 and 21-2 of the Caltrans
Standard Spec if icat io ns . A f ter the subgrade has been proper ly
prepared, the City Engineer w i l l be not if ied and no base mater ial
shall be placed until compac tion tes ts have been made and the
subgrade is approved.

(2) A ggregate Base - Aggregate base shall be Class 2 of a thickness
equal to the or igi na l pav ing base, but w ith a minimum thickness of
8" and shall conf orm to the prov is ions in Section 26 of the Caltrans
Standard Spec if icati ons and these Standard Requirements . The
percent pass ing No. 200 s ieve shall not exceed 12. The percent
compaction of the base shall be 95.

(3) Penetration Treatment - Penetration treatment of the aggregate
base shall conform to the prov is ions in Sec tion 36 of the Caltrans
Standard Spec if icati ons and these Standard Requirements.

Liquid asphalt shall be grade SC-70 and shall be applied at the
approx imate rate of 0.25 gallons per square yard in one
application.

A tack coat of SS-1 shall be applied to a l l ex is t ing asphalt ic
surf aces .

(4) Asphalt ic Concrete - A sphalt Concrete shall be A R 8000 Type B
w ith 1/2" max imum-mediu m aggregate and shall conform to the
prov is ions in Section 39 of the Caltrans Standard Spec if i cations
and these Standard Requirements . The minimum a mount of
asphalt binder to be mixed w ith the aggregate f or Type B asphalt
concrete f or pav ing shall be s ix (6) percent by w eight of dry
aggregate.

A fog seal coat shall be applied in accordance w ith Sec tion 37 of
the Caltrans Standard Spec if ica ti ons .

If hot mix asphalt concrete cannot be placed w ithin 24 hours of
f inal backf i l l i ng , asphalt ic cold mix shall be placed in a l l ex ist ing
pavements .

I I I . CONSTRUCTION METHODS

A . PA V ING

(1) Protec tion of Pav ing - Dur ing the ent ire cons truction per iod, the
Contrac tor shall take care to protec t ex is ting pavement of sealed
surf aces . Backhoes and trenchers mus t have 's tree t pads '.
Grousers or metal t ipped pads w i l l not be allow ed.

SS-10



Surf aces scarred by c leanup or excavation equipment shall be
repaired in a manner satis f ac tory to the City Engineer . A ny and
a l l damage caused by the Contrac tor 's operation shall be
replaced by him to at leas t the or i gi na l condit ion and to the
satis f ac t io n of the City Engineer .

(2) Removal of Pav inq - Only such pav ing shall be removed as is
necess ary t o excava te t he trench to ins t a l l the pipe or as
show n on the Plans . A ll asphalt conc rete shall be saw cut bef ore
excavating. Breaking of asphalt conc rete w ith excavating
equipment w i l l not be permitted. A ll edges of the asphalt conc rete
shall be cut v e r t ic a l l y . The Contractor should keep in mind that
a l l broken or crumbled edges shall la ter be cut back to f irm
mater ial. Cuts at manholes , rodholes or appur tenant s truc tures
shall be no larger than necessary to ins t a l l the s truc tures .

B. EA RTHW ORK

(1) General - Ear thw ork shall conf orm to the prov is ions of Sec tion 19
of the Caltrans Standard Spec if ications and to these Standard
Requirements .

The Con tr ac t or shall do a l l excav at i on of w hatever subs tance
encountered to the lines and grades show n on the Plans . The
Contrac tor shall do such grading or w ork as is necessary to
prevent surf ace w ater f rom enter ing the trench.

NOTE: Contrac tor is hereby sp ec if ic a l ly inf ormed under his
permit, he has sole respons ib il ity f or the safety of his w ork,
inc luding his w orkmen, equipment and that of subcontrac tors or of
the general public as they may come in contac t w ith the w ork.

(2) Trenchinq - - A ttention is direc ted to Sec tion 5, "Trench Excavation
Saf ety Plans ," of the Caltrans Standard Spec if icat ions .
Trenching f or a l l pipes shall be in open cut to prov ide a mini mum
cover of 3.0' below f inish pavement surf ace or as es tablished by
the Plans .

Where excavation f or trenching is in a paved s treet or a l ley , or i t
is necessary to excavate in a paved area, the Contrac tor w i l l
mark out and saw the pavement in a s traight line along the trench
route to ensure a good c lean joint f or patching, w ith the li mits of
pav ing cut to be three (3) inches greater in w idth on each s ide of
the proposed trench than the trench excavat i on . If the pav ing is
broken to a ragged edge, the Contrac tor w i l l be required to re-cut
the pav ing bef ore the pav ing patch is placed. The trench
excavation shall then procee d as h e r e af t er spec if ied .
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Except w here otherw ise s p ec if ic a l ly permitted, banks of
trenches shall be v er t ic a l and shall be of unif orm w idth from top
to bottom. Trenches shall be of a w idth as show n on Standard
Draw ing No. 103, except w here otherw ise s pec if ica l ly permitted.
Cons ideration w i l l be given to the s tandard w idths of buckets
avai la bl e on the excavation equipment. Said w idths of trench
shall be kept as small as practical w hile prov iding s uf f ic i e nt
w orking space for jointing pipe and compac ting b ac kf i l l .

On public r ights-of -w ay , except w ith spec if ic approval of the City
Engineer , no more than tw o hundred (200) feet of open trench
shall be excavated in advance of lay ing the pipe. Not more than
f i f t y (50) f eet of trench excavation shall remain unbackf illed at
the end of the day 's w ork. The remainder of the trench shall be
backf i ll ed, i n i t i a l l y compac ted w ith cold mix asphalt and
opened to t r af f ic . A ll operations shall be car r ied out in an
order ly manner . Backf i l l ing , compac ting and c leanup w ork shall
be accomplished as sec tions of the pipe ins ta l la t io n are
approved, and t r af f ic through the w ork shall be impeded or
obs truc ted as l i t t l e as poss ible.

The bottom of the trench shall be carr ied to the lines and grades
show n on the Plans allow ing a minimum depth as show n on
Standard Draw ing No. 103, for the thickness of pipe and f or the
type of bedding spec if ied. A ny par t of the trench excavated
below the proper grade shall be correc ted w ith approved bedding
mater ial. The bed shall be hand-raked ahead of the pipe- lay ing
operation to remove any s tones or lumps w hich w i l l int er f ere
w ith smooth and proper bedding. Bell holes shall be hand-dug at
the location of the joints and shall be of suff ic ie nt s ize to allow
proper making of the joint and to prevent the c ol l ar or bel l of the
pipe f rom bear ing on the bottom of the trench. After the pipe has
been laid and approved f or coating, bedding and cover mater ial
shall be placed evenly on both s ides of the pipe to the f u l l w idth
of the trench.

Where the ground is too sof t to make a f irm unif orm bed f or the
pipe, the trench shall be over excavated below the bottom of the
pipe to a f irm bed and backf illed w ith approved bedding mater ial.

(3) Disposal of Excess Mater ial - w here mater ial is excavated in
excess of that required f or the s i t e, such excess mater ials shall
be removed and disposed of by the Contrac tor as direc ted by the
City Engineer . A ll excess mater ial shall be removed f ro m t he
r i g ht -of -w ay and disposed of by the Contrac tor . The location of
the disposal s it e shall be the respons i bi l ity of the Contrac tor
and shall be subjec t to the approval of the City Engineer . Wr itten
appproval by the Disposal s i t e ow ner and a grading permit
is sued by the aff ec ted public agency mus t be prov ided.
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C.

Removal of excess mater ial shall be done immediately f ollow ing
backf il l in g operations . A ny spoils pi les , bedding gravel, base
mater ial and the like shall be proper ly lighted and barr icaded for
t r af f ic saf ety . In a l l cases , such piles shall be placed as f ar out
of the traveled w ay as poss ible.

Disposal of removed pavement and surplus excavated mater ial
shall be in accordance w ith Sec tion 7-1.13 of the Caltrans
Standard Spec if icati ons .

A ll mater ial disposed at the Ci ty 's Sanitary Landf i l l is subjec t to
payment of current f ees .

(4) Removal of Water - The Contractor shall remove and dispose of
all w ater enter ing the excavation. Disposal of w ater shall be done
in such manner to prevent damage or nuisance to adjacent
proper ty . Suf f ic ient pu mping equipment shall be prov ided to
maintain the trench in a dry condit ion dur ing the bedding and
i n i t i a l bac kf i ll i ng of the pipe.

The Contrac tor shall maintain a l l natural drainage and restore i t
t o i t s f o r mer co nd i t io n as so o n as poss ible after proceeding
through any areas.

(5) Shor ing, Brac ing and Sheeting - The Contrac tor shall f urnish,
i n s t a l l and maintain such shor ing, brac ing and sheeting as
required to conf orm to the rules and orders of the Calif ornia
Div is ion of Indus tr ial Saf ety to suppor t s ides of the trench and
prevent movement w hich could cause injury to any person or
s truc tures . A ny damage result ing from lack of adequate shor ing,
brac ing or sheeting shall be repaired at the Contrac tor 's expense.
The Contractor shall be f u l ly respons ible and lia bl e f or the safety
of his operations at a l l t imes .

(6) Bac kf i l l - No b ackf i l l in g shall be done until the ins ta l la t i on to be
covered has been inspec ted and approved for cover ing. Back-
f il l in g shall be carr ied out in an order ly f ashion and, in general,
shall be done as soon as approval has been given to cover the
pipe. COMPA CTION OF BA CK FILL S HA LL PROCEED
SIMUL TA NEOUSLY WITH BA CKFILL ING OPERA TIONS.

Bac kf il l mater ial shall comply w ith Standard Draw ing No. 103.

REMOV A L OR A BA NDONMENT OF EXIS TING S EW ER MA INS

Ex is ting sew er mains w hich are being replaced shall be removed w here
necessary , or abandoned as indicated on the Plans and spec if ied
herein. The main to be abandoned or replaced shall be removed w hen
any of the f ollow ing condit ions ex is t:
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1. The alignment of the existing main falls w ithin the trench excavation for the
new main.

2. The alignment of the existing main is not more than one foot outside of the
standard trench w idth for the new main.

3. When called out on the Plans.

When the existing main is show n on the Plans as located outside of the limits of
conditions one and tw o above, but actually falls w ithin these limits, the Contractor
shall remove the main as if it w ere show n correctly. How ev e r , t h e Ci t y
Engineer may, but is not obligated to, change t h e n ew ma i n alignment so that
conditions one or tw o above does not exist.

Where portions of the old main and/or laterals are abandoned and left in place,
either the exposed ends of the abandoned main and lateral shall be tightly plugged
with Class B concrete 6 inches thick, or the abandoned main shall be blow n full of
concrete sand and the exposed ends and abandoned laterals shall be tightly
plugged w ith Class B concrete 6" thick, as indicated on the plans.

All salvaged material from any abandoned sew er main and its appur tenances shall
remain the property of the City at the time of its removal from the trench, unless
otherw ise specif ied. Such material shall not be allowed to accumulate along the line
of work, but shall be removed from the area at the earliest practical time and w ill be
picked up by City forces.

D. PV C PIPE INSTALLATION

All PV C pipe and fittings for underground gravity sew ers shall be installed in
accordance with the requirements of ASTM Standard D-2321, as ammended to
date. "Recommended Practice for Installation of Flexible Thermoplastic Sew er
Pipe."

E. PIPE LAYING

Each pipe of the diameter called for by the Plans is to be laid on a firm bed and have
a true bearing of its entire length. The pipe shall be laid in perfect conformity to the
prescribed lines and grades. All adjustments to line and grade must be made by
scraping aw ay or filling in the earth under the body of the pipe, and not by wedging or
blocking up the hub. A shallow excavation shall be made underneath the pipe at the
joint to accommodate the bell and facilitate the making of the joint.
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A l l pipe shall be laid continuous ly uphill , and w ith the be l l end
upgrade. The f aces of the spigot ends and of a l l shoulder or sockets
mus t be true and brought into f air contac t and a l l lumps and
excrescences of said f aces shall be cut aw ay bef ore the pipe is
low ered into the trench. When the w ork ceases f or any reason, the
unf inished end of the pipe shall be securely c losed w ith a plug or
cover .

The in ter i or of the pipe shall be free from a l l d i r t and foreign matter
as the w ork progresses and l ef t c lean at i ts completion.

In general the pipe shall be ins ta l led in accordance w ith the
manuf ac turer 's recommendations and these Standard Requirements .

F. CROSS ING L INES

In cases w hen cross ing other u t i l i t y lin es , a s ix {6} inch minimu m
c learance is required. Required separation betw een w ater mains and
sanitary sew ers shall be ten {10} f eet hor izontal and three (3) feet
ver t ica l, or in conf ormance w ith guidelines as es tablished by the State
of Calif ornia Depar tment of Health. A ny dev iation mus t have the
approval of the City Engineer .

G. COMPA CTION

(1) Pipe Bedding - The bedding mater ial shall be placed in s ix (6)
inch layers and thoroughly compac ted by the use of an approved
tamper . Par ticular care shall be taken to prov ide solid backing
agains t the unders ide of the pipe. The trench shall be backf illed
in this manner to a depth of tw elve (12) inches above the top of
the pipe, to a minimu m dens ity of ninety {90) percent.

Where required by uns table s idew alk condit ions , spec ial attention
shall be given to compac ting such mater ial on the s ides of the
pipe to prevent overstress or excess def lec t ion .

(2) Pipe Backf ill - Except as otherw ise spec if ied, b ac kf i l l mater ial
shall be depos ited in hor izontal layers not exceeding eighteen (18)
inches in thickness and compac ted to ninety (90) percent
compac tion w ith hand-operated pow er tamper or as an alternate
in layers not exceeding thir ty -s ix (36) inches and compac ted w ith
hydra-hammer . Bac kf i ll in g shall continue in this manner to w ithin
one { I} f oot of the pavement subgrade. The las t s ix (6) inches
below pavement subgrade shall be placed and compac ted to
ninety-f ive (95) percent compac tion by rol l in g w ith a v ibrating
trench ro l l er w ith a compress ion of not less than 200 lbs . per
linear inch on the compac ting w heel, or equivalent mechanical
means , inc luding hydra-hammer , or as directed by the City
Engineer . Care shall be exerc ised so that rol l in g is not continued
to the point that 'pumping' develops .
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Wherever i t i s necessary to cross an ex is ting w ater main,
w hether the pipe is cut through or replaced or tunneled
underneath, the backf i l l shall be made by use of a pneumatic
tamper . The e nt ire area under the pipe, tw o (2) f eet on either
s ide and s ix (6) inches on top of the cross ing pipe shall be so
tamped.

In lieu of compac tion by tamping, the Contrac tor , af ter
bac kf i ll i ng the excavation w ith an impor ted ( r iver - run) sand may
compac t by jett ing on 18" centers each w ay to the required ninety
{90) percent. Care shall be exerc ised that no ex tens ive pending
occurs from the excess ive use of w ater .

Excavations , if f il le d w ith any uncompac ted or unsett led
mater ials , shall be re-excavated and the backf i l l mater ial
reconsolidated.

(3) Compac tion Tes ts - Compac tion tes ts w i l l be made in accordance
w ith State of Ca lif orn ia, Depar tment of Transpor tation Calif ornia
Method number 216 G as noted in the Caltrans Standard
Spec if icati ons . Rel at ive compac tion shall no t be less than
ninety (90) percent as determined by the spec if ied tea ts and
ni ne ty - f iv e (95) percent in the top s ix (6) inches .

Co mpac tion tes ts shall be f urnished to the City by the Contrac tor
and paid f or by the Contrac tor. Such tes ts are to be made by a
tes ting laboratory approved by the City Engineer . The Contrac tor
w il l f urnish one (1) compac tion tes t per each tw o hundred {200)
linear f eet of the compac ted b ac kf i l l w ith samples taken at
depths determined by the City Engineer . In the case w here
trenching and bac kf i l li ng is per formed in a paved s treet or alley ,
one compac tion tes t per tw o hundred (200) linear f eet of the
compac ted subgrade and of the base mater ial w i l l also be
f urnished to the City by the Contrac tor , and any addit ional tes ts
required by the City Engineer to ensure unif orm and required
compaction over the entire projec t.

H. WA TERING

Furnishing and apply ing w ater shall conf orm to the prov is ions in
Sec tion 10 and 17 of the Caltrans Standard Spec if ica ti ons and these
Standard Requirements .

Water prov ided by the City through City approved f i re hydrants shall be
metered and paid for by the Contrac tor . Hydrant meters may be
obtained through the City Treasurer. Monthly w ater serv ice charges
and w ater usage charges w i l l commence upon ins ta l l at io n.

The Contrac tor shall prov ide for the application of w ater f or the
purpose of controlling dus t caused by his operations or by public
t r af f i c .
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I . CL EA NING

J.

Af ter compac tion is approved and pr ior to f inal acceptance, all pipe
mus t be f lushed and balled (w ith a Wayne- type Ball) Progress ively
dow ns tream to c lean out any accumulated debr is . Contrac tor shall
ins ta l l a sc reen or s imilar dev ice at dow ns tream manhole to prevent
contamination of dow nhill li nes . This operation requires w itness by the
City Inspec tor . Imme diate ly af ter the pipe has been c leaned i t shall
be tes ted by the air tes t procedure desc r ibed below .

FINA L INS PECTION A ND TES TS

(1) Def lec tion Test f or A ll Pl as t ic Sew er Pipe and Compos ite Sew er
Pipe - Fo llow ing the placement and dens if ication of backf il l and
pr ior to the placement of any permanent pavement, a l l pipe lines
shall be c leaned and then mandrelled to measure f or
obs truc tions , def lec tions , joint off sets and lateral pipe intrus ions .
The mandrel shall be r i g id w ith a c ircular c ross section hav ing a
diameter at leas t ninety -s ix {96) percent of the spec if ie d average
ins ide diameter of the pipe and shall be pulled through the pipe
by hand. The min i mum length of the cy l indr ic al por t ion of the
mandrel shall be equal to the nominal diameter of the pipe.

Should any sec tion of pipeline f a i l to pass this mandrel tes t , the
Contrac tor shall open the pipe trench and repair the pipeline until
i t sa tis f ac t or ily passes the mandrel t es t.

A l l mater ial, equipment and labor to per f orm the tes t shall be
prov ided by the Contrac tor at no cos t to the City .

(2) Recommended A ir Teat f or V C Sew er Pipe - A fter the sew er pipe
has been laid and backf ill ed, each sec tion of pipe line betw een
manholes shall be tes ted by a low pressure air tes t and
inspected by the City Engineer .

The f ollow ing procedure f or air tes ting as spec if ied by the
National Clay Pipe Ins t it ute ( NCPI) w i l l be acceptable f or
tes ti ng sew er lines .

The Contrac tor shall f urnish a l l f ac i l i t i e s and personnel f or
conduc ting the tes t under the observation of the City Eng ineer .
The equipment and personnel shall be subjec t to the approval of
the City Engineer . The Contrac tor shall c lean the li n e bef ore
proceeding w ith the air tes t. A ll debr is shall be removed at the
f i rs t manhole w here i ts presence i s noted. In the event
cemented or w edged debr is or a damaged pipe shall prevent
c leaning, the Contrac tor shall remove the obs truc tion. The pipe
or sec tions of pipe to be tes ted should be w etted bef ore the air
tes t is s tar ted.
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Immediately f ollow ing the pipe c leaning and w etting, the pipe
shall be tes ted w ith low pressure a i r . A ir shall be s low ly supplied
to the plugged pipe ins ta l la t i on until the internal air pressure
reaches 4.0 pounds per square inch greater than the average
back pressure of any ground w ater that may submerge the pipe. A t
leas t tw o minutes shall be allow ed for temperature s tabil iz at io n
bef ore proceeding f ur ther . The rate of air loss shall then be
determined by measur ing the time in terva l required f or the
internal pressure to dec rease f rom 3.5 to 2.5 pounds per square
inch greater than the average back pressure of any ground w ater
that may submerge the pipe.

The pipeline shall be cons idered acceptable w hen tes ted at an
average pressure of 3.0 pounds per square inch greater than the
average back pressure of any ground w ater that may submerge the
pipe w hen the sec tion under tes t does not lose air at a rate
greater than 0.003 cubic f eet per minute per square f oot of
internal pipe area except that the mini mu m allow able rate of loss
for the sec tion shall not be less than 2 cubic f e e t per minute.

The requirements of this spec if ica ti on shall be cons idered
sat is f i ed i f , dur ing the time as computed according to the "A ir
Tes t Table" on the f ollow ing page entit l ed "Recommended
Procedure f or Conducting A cceptance Tes t," the pressure in the
pip el i ne does not drop more than one p .s . i . below the i n i t i a l
pressure of 3.5 p .s . i . greater than the average back pressure of
any ground w ater head that may submerge the (pipe) lin e .

Acceptance Tes t shall be made f or each f i rs t sec tion of line
cons truc ted, for every f i rs t reach of line ins tal le d w here a new
sew er crew is used, or w herever the City Engineer may direc t .
The Contrac tor shall not proceed w ith any cons truc tion unti l the
prerequis ite of meeting the successf ul ins t a ll at i on of each
section is made, as mentioned above, to qualify the crew and/or
mater ial.

I f the pipe ins tal la t i on f a i l s to meet these requirements, the
Contrac tor shall determine at his ow n expense the source or
sources of leakage, and he shall repair or replace a l l def ec tive
mater ials or w orkmanship. The completed pipe ins ta l la t i on shall
meet the requirements of this tes t , or the alternate w ater
e x f i l tra t i on or i nf i lt ra t i o n tes t bef ore being cons idered
acceptable.

(3) Saf ety Prov is ions - The plugs mus t be f irmly secured and care
should be exerc ised in their removal. (The tota l f orce on a
12" plug at 4.0 ps i is over 450 pounds .) Care mus t be
exerc ised in not loading the sew er line w ith the f u l l pressure
of the compressor. Keep men out of manholes until the pressure
has been released. If w ater leaks into the line af ter the
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plugs are ins tal l ed and floods the air inle t and the needle on the air
pressure gauge indicates zero, then poseibly the w ater column has balanced
the air pressure in this instance and care is necessary in releasing the
pressure. If testing below ground w ater lev e l, inj ec t the air at the upper
plug and/or turn the i n le t up as w ith a w ater test apparatus.

NCPI A IR TEST TABLES

MINIMUM HOLDING TIME IN SECONDS REQUIRED FOR PRESSURE
TO DROP FROM 3 1/2 TO 2 1/2 PSIG

PIPE DIA METER

NOTE:TO BE USED WHEN TESTING ONE DIAMETER ONLY.
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(4) Te lev is ing of Sew er Lin e - Pr i o r t o acceptance of the sew er
li ne , the City reserves the r ight to t e l ev is e , at no cos t to the
Contrac tor , the sew er li ne . A l l def ic ie nc i es noted dur ing the
te l ev is i on w i l l be repaired by the Contrac tor to the sat is f ac t io n
of the City . Upon completion of the repairs , the City w i l l re-
te l ev is e the repaired l i ne . The cos t of re- tel ev is in g the l ine
shall be charged to the Contrac tor . It i s recommended, but not
required, that the Contrac tor reques t the telev is in g o f sew er
l i n e s pr i or to s treet pav ing to mini mize the cos t of poss ible
repairs .

K. CL EA N- UP

The Contrac tor shall c lean-up and dispose of a l l trash, broken
pavement, debr is and excess mater ial and remove his equipment from
the s i t e of the w ork as soon as i t is completed. Streets shall be
sw ept and w ashed to remove dus t and mud.
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