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CONFEDERATED TRIBES OF
THE UMATILLA INDIAN RESERVATION

WATER AND SEWER
STANDARD SPECIFICATIONS AND DRAWINGS

2007

RESPONSIBILITY STATEMENT FOR USE OF STANDARDS

These CTUIR Water and Sewer Standard Technical Specifications and Drawings havebeen prepared by Anderson'Perry & Associates, lnc., for exclusive use by the CTUIRon water and sewer projects within the CTUIR's jurisdiction. The standards areintended to be general in nature and set minimum guidance for projects. Use of theseTechnical Specifications and Standard Drawings ór any portion ihereof on projects
outside of the CTUIR's jurisdiction is strictly proniOited without written approvat of the
CTUIR and Anderson-perry & Associates, ln-c.'

Electronic copies of these Drawings will be provided to third party licensed civilEng.ineers only upon receipt of a certification from the third party ih"t ¡1"r" materials
will be utilized only on projects within the crulR's jurisdiction.

All users of these documents on projects within the cTUIR's jurisdiction shall modify
and edit these documents as needed to adapt their use for the specinc project for whichthey will be used. The use of the CTUIR's Water and Sewer Standard Technical
Specifications and Drawings, or modifications thereto, shall be stamped and signed bythe responsible Engineer and shall be submitted to the CTUIR for räview prior to theiruse on a project wíthin the CTUIR's jurisdiction.

All third party users agree to indemnify, defend, and hold the CTUIR andAnderson'Perry & Associates, lnc., its partners, agents, and employees harmless from

"ld against any and all claims, suits, demand=s, losses, 
".;J 

ä;ó"nses including
attorneys' fees accruing or resulting to any and all persons, firms, or any other legal
entity on account of any damage or loss to þroperty or persons, including death, arisingout of the result of utilizing these standard'Teóhnicat Specifications and Standard
Drawings.

These CTUIR Water and Sewer Standard Specifications and Drawings were updated inApril 2007 and need to be updated by Aprit i0, 2010.

4l18l2oo7 G:\0ients\crurR\wastewateÀ 1s2,62uoo7 standards\Responsibility.doc





I hereby acknowledge and assume. complete responsibility related to the use of the

3t'n5't 
water and sewer standard rechnical sóã.¡n".tions an¿ orawings, in regard;;*i;v ffiJä:,*J3iJåi..î:'gIîX"T:[å ffiü'-*;the jurisdiction of the crulR. lt is agreed that these standards will not be used in anyform on projects outside the jurisdictiõn of the cTUlc and will not make these standardsavailable to any other outside party or user.

supplemental conditions will be provided to identify modifications and edits to theseTechnical specifications needed io meet the specific requirements of said project. lfsupplemental conditions are not prepared, I hereby take full responsibility for theapplicability of these Technical specifications for the project.

The undersigned hereby agrees to modify and edit the Standard Drawings as needed toadapt their use for the.specific project ior which they will be used. All use of thesestandards shall be under the direótion of a licenseä civil Enginåer ¡n the state oforegon, and ail Drawings used shail be stamp"ooyir," Engineer.

The undersigned agrees to indemnify, defend, and hold the crulR, and Anderson.perry& Associates, lnc., its.partners, ageñts, and employees harmless from and against anyand all claims, suits, demands, loõses, and expénsês including attorneys,fees accruingor resulting to any and all persons, firms, or äny other legal-entity oï 
"..ornt of anydamage or loss to.proqerty or persons, including death,'arising'oùi.ot the result ofutilizing these standard rechnicaì specifications añd Drawings. 

e
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USE AGREEMENT

CONTRACTOR:

By:

Print Name:

Representing:

Responsible Engineer:

License Number:

License Expiration Date:
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

WATER AND SEWER STANDARD
TECHNICAL SPECIFICATIONS AND DRAW¡NGS

GENERAL REQUIREMENTS

A. DEFINITIONS

1' CTUIR Water/Sewer Department - The Confederated Tribes of the Umatillalndian Reservation (crUiR) water/sewer oepãrtment, a division of the public
works Department, and authorized p"tronnål representing the water/SewerDepartment.

2' GTUIR Public Works Director - The Public Works Director and/or his/herrepresentative, authorized by the CTUIR to act as the CTUIR Water/SewerDepartment's representative jn matters as they relate to improvements to theCTUIR's infrastructure or construction of new infrastructr'r" to be built bydevelopers and then dedicated to the CTUIR.

3' Contractor - The person, firm, or corporation that has contracted to constructCTUIR infrastructure improvements for which the CTUIR will ultimately haveownership; or a developer, and including the developer's engin"ði constructioninspector, etc.

4' Drawings - The f¡oiect Plans prepared by a Professional Engineer licensed in thestate of oregon that depict ttre dètailed tharacteristics 
"noï"ãóe 

of work for aparticular infrastructure improvement project; and the cTUIR standaro Drawings.

5' specifications - ].he det-ailed project specifications prepared by a professional
Engineer licensed in the state of oregon that cònsisf of written áeicriptions of atechnical nature of materials, equipmãnt, construction systems, standards, andworkmanship for a particular infrastructure improvement project; and the CTUIRStandard Technical Specifications.

6' contract Documents - Documents developed for a specific improvement projectthat include contract forms, Drawings, 
"nd' 

sp"cifications.

CTUIR PUBLIC WORKS DIRECTOR'S AUTHORITY

1 ' The CTUIR Public Works Director shall act as the CTUIR's representative duringthe construction period. He/she sha1ldecid" quà.tions that r;t;;¡"¿ as to quatityand acceptability of materials furnished and work performed. The CTUIR public
works Director will make visits to the site and determine if the work is proceeding
in accordance with the Standard Specificat¡ons. 

-

B.

4107
GlCl¡ents\CTUIR\Wastewater\1 g2€2\2007 Standards\GonRêq.wpd
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS

GENERAL REQUIREMENTS

2. The CTUIR Public Works Director will not be responsible for the construction
means, controls, techniques, sequences, procedures, or construction safety.

3. The CTUIR Public Works Director shall promptly make decisions relative to
interpretation of the Standard Specifications.

4. The CTUIR Public Works Director may provide a full time resident Project
Representative to monitor the progress of the work. The CTUIR Public Works
Director, however, does not guarantee the pedormance of the Contractor by the
CTUIR Public Works Director's providing of such Project Representative. The
CTUIR Public Works Director's undertaking hereunder shall not relieve the
Contractor of his/her obligation to perform the work in conformity with the Standard
Specifications and in a workmanlike manner; shall not make the CTUIR Public
Works Director an insurer of the Contractor's performance; shall not impose upon
the CTUIR Public Works Director any obligations to see that the work is performed
in a safe manner; and shall not relieve the Contractor from his/her responsibility
to adequately supervise the work.

C. ABBREVIATIONS

The following abbreviations of Associations, units of measurement, and miscellaneous
items are defined as they may be used in these Standard Specifications or on the
Drawings.

Associations

AASHTO American Association of State Highway and Transportation
Officials
American Concrete lnstitute
Associated General Contractors of America
American lnstitute of Architects
American lnstitute of Steel Construction
American lron and Steel lnstitute
American National Standards lnstitute
American Plywood Association
American Public Works Association
American Railway Engineering Association
American Society of Mechanical Engineers
American Society for Testing and Materials
American Welding Society

ACI
AGC
AIA
AISC
AISI
ANSI
APA
APWA
AREA
ASME
ASTM
AWS

4to7
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS
GENERAL REQUIREMENTS

AWWA
BIA
CRSI
CTUIR
DIPRA
DWP
EPA
FHWA
ICEA
IEEE
IPCEA
ITE
MUTCD
NEC
NEMA
NEPA
NFPA
ODOT
OSHA
RCW
SAE
SEPA
SSPC
UBC
UL
UPC
WAC
WISHA
WSDOT
WWPA

American Water Works Association
Bureau of lndian Affairs
Concrete Reinforcing Steel lnstitute
confederated rribeJof the uilït" rndian ReservationDuctite tron pipe Research nssððiat¡on
oregon Department of Human slrv¡ces Drinking water program
Environmental protect¡on ngen;
Federal Highway Administr"i¡on '
lnsulated Cable Engineers Association
lnstitute of Electrical and ercctronits Engineerslnsulated power Cable engineeis Àssociations
lnstitute of Transportation Éng¡n""r"
Manuat on Uniform Traffic coiiiõl ouvices
National Electrical Code
National Electrical Manufacturer,s Association
National Environmental policy Áct
Nationat Fire protection Assotiatìàn
oregon Department of Tran"poìäîon .
Occupational Safety anO Healtn Ãàm¡n¡stration
Revised Code of WashingtoÀ ilaw. of the State)Society of Automotive En!in¿.;* 

'

State Environmental poliðy nci 
-

Steel Structures painting óounc¡l
Uniform Building Code
Underwriter Laboratory
Uniform plumbing CoOe
Wash ington Admln istrative Code
washington rndustriar safety anã Hearth AdministrationWashington State Departmãni ói irrnrportation
Western Wood products n""o.¡"t¡on

(Partial Listing)

AC
ACP
BST
c.t.
ç
c.o

Asbestos Cement or Asphalt Concrete
Asphalt Concrete pavement
Bituminous Surface Treatment
Cast lron
Centerline
Clean Out

4to7
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS

GENERAL REQUIREMENTS

cl.
Conc.
Culv.
CY or Cu.Yd.
DI
Dia.
Ea.
Elev.
EL or El.
Est.
Extg.
F
F.F.
FLG
fps
Ft.
gpm
HDPE
Hp
t.D.
l/l
ln.
lncl.
lnv.El.
lrr
L
Lb.
L.F. or Lin.Ft.
LS or L.S.
Max.
MH
MJ
Min.
MPH
N.T.S.
o.c.
o.D.
ts
PVC
PS¡

Class
Concrete
Culvert
Cubic Yard(s)
Ductile lron
Diameter
Each
Elevation
Elevation
Estimate or Estimated
Existing
Fahrenheit
Finished Floor
Flange
Feet Per Second
Foot or Feet
Gallons Per Minute
High DensitY PolYethYlene
Horsepower
lnside Diameter
lnfiltration/lnflow
lnch or lnches
lncluding
lnvert Elevation
lrrigation
Liter
Pound(s)
Linear Foot (Feet)
Lump Sum
Maximum
Manhole
Mechanical Joint
Minimum
Miles Per Hour
Not to Scale
On Center
Outside Diameter
Plate
PolyvinYl Chloride
Pounds Per Square lnch

4t07
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS

GENERAL REQUIREMENTS

o
R
REQD.
RPM
RA¡ú
s
SCH
SD
sht.
sfl.
SWL
SY or Sq.Yd.
TDH
TM
Typ.
W
WS

Flow Rate
Radius
Required
Revolutions Per Minute
Right of Way
Sanitary Sewer
Schedule
Storm Drain
Sheet
Steel
Static Water Level
Square Yard
ïotal Dynamic Head
Test Method
Typical
Water
Wood Stave

D. PROJECT SAFETY

4t07

The contractor shall be solely responsible for initiating, maintaining, and supervisingallsafety precautions and proþtams in connect¡on wìirr the work, including excavationsafety' The contractor shai comglv.with áli 
"ppì¡."ble 

laws, ordinances, rules,regulations, and orders of any pubtic'bóov rrav¡ng j;i"ä¡"t¡on as ¡t lelates io project andwork safety.

The contractor shall maintain local access to area residents and emergency trafficthroughout the life.of the project and coordinate construction activities closetywith arearesidents to keep them infoimed of operations that may impact tne¡i use àt uny streetsor roadways.

All signs, barricades., barriers, lights, cones, trench boxes, shoring/bracing, and othersuch "devices" required to warn, protect, oid¡rect the public ano iorkmen during thelife of the contract shall be fúrnished, ¡..t"11"J, lnoved, and removed by thecontractor' when conditions warrant their use, nãgó"rcons shall also be provided bythe contractor' The determination of what *e"suiãåãre required, in addition to thosespecifically called for by the Drawings anà sp""N"rt¡ons, snãlf oå solely theresponsibility of the Contractor.

G:\ClisntS\CTUIR\Wastewâtert1 52_62UOO7 Standards\GenR€q.wpd
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS

GENERAL REQUIREMENTS

The CTUIR and CTUIR Public Works Director are not responsible for determining

whether proper safety precautions, etc., are being utilized. Should the Contractor fail

to furnisñ the necesôary protective measures, the CTUIR or CTUIR Public Works

Director may, but shall nôt'be required to, bring to the Contractor's attention by written

notice of suðh failure and the Contractor shall undertake such corrective measures as

is proper.

All construction work shall be performed in accordance with the provisions of the

Occupational Safety and Health Regulations of the federal Occupational Safety and

Health Administration, and other applicable regulations'

The materials used for and the installation of all warning and traffic control devices

shall conform to the applicable provisions of the Oregon Standard Specifications for

Construction - 2002 edit¡on, Sections OO22O and 00225, and the Manual on Uniform

Traffic Control Devices, U.S. Department of Transportation, Federal Highway

Administration, current edition.

It shall be the Contractor's sole responsibility to provide a "competent person" as

defined in the regulations to be on the project site during alltrenching operations. The

"competent person" appointed by the Contractor shall fulfill all requirements of the

regulations.

prior to opening an excavation, the Contractor shall arrange for field location of utility

installations suôh as sewer, telephone, fuel, electric, gas, water lines, or any other

underground installations that reasonably may be expected to be encountered during

the exóavation work. When excavation operations approach the estimated location of

underground installations, the Contractor shall determine the exact location of the

installãtions by safe and acceptable means. While the excavation is open,

underground installations shall be protected, supported, or removed as necessary to

safeguard workers.

The contractor shall ensure that structural ramps that are used by workers as a means

of access or egress from an excavation shall be designed by a competent person, in

accordance with all requirements of the regulations.

Workers exposed to public vehicular traffic shall be provided with and shall wear

warning vests or othei suitable garments marked with, or made of, reflectorized or

highly u¡s¡Ole material. No worker shall be permitted underneath loads handled by

fiftìnçior digging equipment. Workers shall be required to stand away from any vehicle

bein! loadet òr unloaded to avoid being struck by any spillage or falling materials.

4t07
G:\Clients\CTUIR\Wastowater\'l 5242U007 Standards\GenReq-wpd
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS

GENERAL REQUIREMENTS

operators may remain in the cabs of vehicles being loaded or unloaded when thevehicles are equipped in accordance with. the reiulations to provide adequateprotection for the operator during loading and unroadìng operationl.

The Contractor shatl take adequate precautions, in accordance with the regulations,to prevent exposure to harmful levels of atmospheric contaminants and to assureacceptable atmospheric conditions. These precautions indudã piovioing proper
respiratory protection or ventilation and, when controls are used that are intended toreduce the level of atmospheric contaminants to acceptable levets, the Contractor shailprovide testing as often as necessary to ensure tnát Ûre atmospnere iemains safe.The Contractor shall provide emergency rescue equipment, such as breathingapparatus, safety harness, etc., where hazardous atmospireric conditions exist or r"!reasonably be expected to develop during work in an excavation. This equipment shallbe attended when in use.

The Contractorshallnot allowwork in excavations in which there is accumulated wateror in excavations where water is accumulating, unless adequate precautions havebeen taken to protectworkers againstthe hazarðs posed bywaìeracäumulations. Theprecautions necessary to protect workers adequately vary with each situation, butinclude special support or shield systems to protect from cave-ins, water removal tocontrol the level of a.ccumulating water, or use of a safety harness äno i¡t" line. lf theContractor is controlling water or preventing it from accumulating by the use of waterremoval equipment, the water removal equipment and operatioã s'hall be monitored
by.a competent person-to ensure proper operation. lf excavation work interrupts thenatural drainage of surface water, such as streams, then diversion ditches, dikes orother suitable means shall be used to prevent surface water from entering theexcavation and to provide adequate drainage of the area adjacent to the excavation.

ln situations where the contractorfeels his trench operations pose a risk to the stabilityof adjoining buildings, walls, or other structures, he shall notify tne Cruln public
Works Director and shall provide adequate support systems p"rir," requirements ofthe regulations. Excavation below the level oi ine base or footing of añy foundation
or retaining wallthat could be reasonably expected to pose a hazardto workers shallnot be permitted except when the Contractor has retained a Registered professional
Engineer and he has approved the determination that the stiucture is sufficienfly
removed from the excavation so as to be unaffected by the excavation activity, or saidRegistered Professionat Engineer has approved the determination that suchexcavation will not pose a hazard to workers.'

4to7
G:\Clisnts\CTUtR\Wastewaterl 1 5262\2007 Standards\cênRèq.wpd
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS

GENERAL REQUIREMENTS

Sidewalks, pavements, and appurtenant structures shall not be undermined unless a

support system or other method of protection is provided to protect workers from the
possible collapse of such structures. The Contractorshall provide adequate protection

to all persons from loose rock or soilthat could pose a hazard by falling or rolling from
an excavation face. The Contractor shall also provide protection by placing and
keeping excavated materials or equipment at least two feet from the edge of
excavations, or by the use of retaining devices that are sufficient to prevent materials
or equipment from falling or rolling into excavations or by a combination of both, if
necessary.

The Contractor shall ensure that daily inspections of excavations, the adjacent areas,
and protective systems shall be made by a competent person appointed by the
Contractorfor evidence of a situation that could result in possible cave-ins, indications
of failure of protective systems, hazardous atmospheres, or other hazardous
conditions. An inspection shall be conducted by the competent person prior to the
start of work and as needed throughout the shift. lnspection shall also be made after
every rain storm or other hazard increasing occurrence. These inspections are only
required when workerexposure can be reasonably anticipated. Where the competent
person finds evidence of a situation that could result in a possible cave-in, indications
of failure of protective systems, hazardous atmospheres, or other hazardous
conditions, the Contractor shall remove workers from the hazardous area until the
necessary precautions have been taken to ensure their safety.

It shall be the Contractor's responsibility to provide all physical barrier protection at all

excavations. Allwells, pits, shafts, etc., shall be barricaded or covered. Further, no

trenches shall be left open at any time unless guarded with adequate barricades,
warning lamps, and signs. Proper traffic and pedestrian control shall be provided by

the Contractor.

The Contractor shall ensure that each worker in an excavation shall be protected from

cave-ins by an adequate protective system designed in accordance with the
regulations.

It shall be the Contractor's responsibility to design the sloping and benching systems
for trench excavation in accordance with the requirements of the regulations stated
herein. Where the Contractortakes the option to not utilize one of the standard tables
or trench excavation designs contained in Oregon Administrative Rules Chapter 437,
then it is the Contractor's responsibility to retain a Registered Professional Engineer
to design said sloping and benching system. When the Contractor chooses this

4t07
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CONFEDER.ATED TRIBES OF THE UMATILLA INDIAN RESERVATION
WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS
GENERAL REQUIREMENTS

E. OVERTIME WORK

lr$ll,l;lli.desisn 
shall be in written form and shail inctude at teast the foilowing

l;"r"Ï: 
magnitude of the slopes that were determined to be safe for the particutar

2' The configurations that would determine to be safe for the particular project.

å;r,Jli 
stamp and signature of the Registered Professional Engineer approving the

At least one copy. of the design shall be maintained at the job site while the slope isbeing constructed. After thaú¡m;ihe 0""þ; 
"àï*t be at the job site, but a copyshall be made available to the CTUIR ,pon"r-quñ.'

where the design of 
.a support system, shield system, or other protective system isrequired' it shall be the contraciors respàì"¡o¡1ñvlå meet arr requirements of theregulations' lt shall be the contracto¡'r q"e"r"ib¡rìíyi; have on-rit"'åieast one copyof the manufacturer's tabulated dáta wn¡crr ¡oentìi¡ès the Registered professionalEngineer who app.roved the data or, wh"n r .rppärtãv"t"r or shield system or otherprotective system is not a standard manufacturä ¡i"rtut isdesigned by a RegisteredProfessional Engineer, at least one c.opy of the oes¡gn shall be ñ-,"intãíned at the jobsite during constru.ctio¡ of the protectivé system. 

-Ãilr 
that time, iÀ"ìär¡gn may bestored off the job site, but a copy of the deéign 

"r,"il 
oã made available upon request.

F

should the contractor work more than ten hours in any one day, or fifty hours in anyone week, or on saturdays, sundays, or regar horidays, except in emergencies, thecontractor shall notify tné cruln Èitir¡" w;rri.'ðir"äortwo days in advance of anysuch overtime' The crulR will require the contractor to pay all overtime costs ofengineering and project observation services, and ãny oiieci cost incurred by the

"";TJ5'JT:','S:^îäi3rln"r" 
periãds, 

""."pt'¡n "å'"d 
of emersen"i". bevond the

PROTECTION OF EXISTING FACILITIES AND CONTRACTOR'S WORK
The contractor shall exercise care during construction to avoid damaging existingpipes' valves' manhotes and other unoergrorno ãnJ àbove ground struàtures. Thisapplies especially to heavy equipment usõo ortiné rìr"et excavations, and base rock
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operat¡ons. The Contractor shall exercise care when operating compaction equipment

over pipes. Any piping and structures damaged shall be replaced or repaired by the

Contractot, a" åpe"¡t¡ãO ny the utility owner, at no additional cost'

The contractor shall take reasonable precautions to protectthe work in progress from

damage by vandalism, and shall, where reasonably possible, secure the premises

where work is O"ìng performed from entry by unauthorized persons. The CTUIR is not

responsible for damage due to vandalism'

G. EXISTING SURVEY MONUMENTATION

The Contractorshallbe responsible forthe protection and perpetuation of existing land

suryey, property, o¡. 
"onrirrction 

monuments shown on the Drawings, which are

marked or are óiearty visible on the ground. The contractor shall give the CTUIR
public works Director a minimum of ãg hours notice prior to_working in the vicinity of

any such monument that he/she may disturb so the CTUIR can arrange for such

monuments to be referenced. When þroper notice is provided, the CTUIR shall have

any disturbed monuments restored tottowing construction. should the contractor fail

tò'provide adequate notice to the CTUIR Public Works Director, he/she shall be

responsible for the expense of having the disturbed monument restored by a qualified

surveyor.

H. EXISTING UTILITIES

I The following utilities may be affected by the contractor's work:

a. Power Contact No. I
Name: Pacific Power
Contact Person: Larry Hurst
Telephone No.: 54'l'278-2957
E-mail: Lawrencehurst@pacificorp'com

b. Power Contact No. 2
Name: Umatilla Electric Cooperative
Telephone No.: 541-567-6414

4t07
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c. Telephone/Fiber
Name:
Contact Person:
Telephone No.:
E-mail:

d. Cable TV
Name:
Contact Person:
Telephone No.:

e. Gas
Name:
Contact Person
Telephone No.:
E-mail:

f. Water/Sewer
Name:
Contact Person
Telephone No.:
E-mail:

4t07
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Qwest
Herb Sumner or Rob Tooley
541-278-3174
hsu mner@qwest. com, Robert.Tolley@qwest. com

Charter Communications
Curt McDougall
541-969-7938

Cascade Natural Gas Corporation
Dan Harris
541-969-6877
dharris@cngc.com

CTUIR Water/Sewer Department
Rob Quaempts, public Works Director
541-966-2775
RobQ uaempts@ctu ir. com

2' Known utilities and structures expected to be adjacent to or encountered in thework should be s.hown on.the projecf Drawings. tnroimation on existing utilities maybe provided bv others.and.exiiting r"cords riay 
"oi 

;"-äñiåi"'#'åtrrr"t". tt isexpected there may be discrepãncies and om¡ssions in t'he location, size, andquantities of utilities and structures shown. The contractor shallwork closely with theowner of any utirities or structures affected bv the work to avoid any damage.

3' The contractor. shall be responsible for the actual locating and protecting ofexisting utilities. The.contractor, prior to commencement of work, shall contactexisting utility companies such as w..ater, sewer, fo*àr, terephone, gas, etc., to havethe-Utility companies locate all utilities which'*¡ll ù" affected by the work to beperformed' The contractor shall give 48-hour notification. The ',"áll b"ror" you dig,,number is 't-800-332-2344 (oregãn). The contraãtor shall perform 
"¡ n"""rr"rycoordination work with the utitity õompanies in performing the work anJsnal¡ be fullyresponsible for any damage to existing utilities cäused uy ine contractôis operations.The contractor shall mak-e 

"ny"oìànce 
exptoration necessary to protect all existing
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utilities and to properly plan the installation of pipelines or other work to the design line

and grade.

4. lf a conflict develops between the design line and grade of a pipeline or project

improvement and an existing utility, the CTUIR Public Works Director may adjust the

pi[eline grade or have the existing utility relocated. The existing utility may be

relocateO by the owner of the utility or its designated representative or by the

Contractot rpon the approval of the utility owner and the CTUIR PublicWorks Director.

The Contractor shall perform all relocation work required by the CTUIR_Public Works

Director. lf the Coniractor performs the relocation work, a Change Order shall be

negotiated prior to any actual work unless payment for the work is specified othenruise.

5. The owner of the utilities shall normally be responsible for taking the utility out of

service if necessary for the performance of the work; i.e., shutting valves, etc. ln the

case of water valveô, the owner of the water system may operate the valves or request

the Contractor to do so. When the Contractor is requested to do so, the Contractor

shall operate water valves as a normal part of the work at no additional cost to the

CTUIR. All water valves shall be operated as instructed by the owner of the valves.

It can be expected that some valves may not fully operate properly which may require

that additional valves be operated. This situation shall be considered a normal

requirement of the work.

6. The Contractor shall receive prior approval from the appropriate authority or utility

owner before any public or private utility service is interrupted. The Contractor shall

give a minimum oi 4 hours notice to all utility customers who will be affected by the

Óontractor's operations. No utility service shall be disconnected or interrupted for

more than g hours or as required by the utility owner, whichever is less, in any 24-hour
period. When disruption of service will be longer than t hours in any one day, the

bontractor shall provìde safe and appropriate temporary service. Alltemporary service

shall be coordinated with the utility owner. When regular utility service interruption is

required during the course of the work, the Contractor shall submit a written plan to the

CTUIR publiCWorks Director and utility owner which details proposed work plan

notification procedures, and estimated extent of service interruption. The Contractor

must obtain written approval of his plan from the utility owner prior to interrupting the

utility service. As a minimum, notification shall include door hangers and public

notification in the newspaper and radio, as appropriate. Personal contact shall be

made where practical. 
'The 

Contractor shall make every effort possible to provide

continuous utitity service to all utility customers. When special conditions exist where

an interruption of utility service would create an extra hardship on the utility customer
or create a hazardous condition, the Contractor shall provide continuous service.

4t07
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t.

Particular care and planning must be arranged to provide continuous service ofexisting servicesortemporarf services 
"r;tórË;iuvÚre utitity ownerand the crulRPublic works Director' lf tie Contractoi inaovertenfly damages or inte'upts anexisting utílity, the contractor shall ¡mmeoiatelvï"i¡iv affected utility users and makearrangements to provide temporary service to tne õàriies affectedàño 

"n"rr 
repair saidutility as required by the utiliÇ o*nä,. and the cÏ-iln public works Director at no costto the crulR' lf the contraótor tá¡¡s to make immediate repairs and provide serviceas required' the crulR may have said work p"rrårr*o by others and deduct the costof said work from payment to the Contracto;- 

- -' "'

7 ' The contractor shall support and. otherwise protect all pipes, conduits, cables,poles, and other-existing .èr¡""" wnere_tney ;;;, the trench or are otherwiseundermined or affected by his work. rne cãntr";i;; sharr restorá n" ,rpport of anundermined existing ut¡rity- yllg 
""J::t o""rnii 

"ããp""t"d to g5 percent maximumdensity as determinêo oy nsrtuío-_ogg.

SUPERVISION BY CONTRACTOR

1' The contractgr shall supervise and direct the work. He/she shall be solelyresponsibre for the rneans, methods, t,ecÀn-iques, quarity, sequences andprocedures of construction. The contr""ior rn"liåmpoy and maintain on the worksite a qualified supervisor or superintendent wnã srralí have oãånì".ignated inwriting by the contractor to the'cruln aãir'e'öãntractor,s representative at thesite' The supervisor shall have full 
"utnoìitv 

to Ji on behalf of the contractor andall communications given to the supervisor shall be as binding as if given to thecontractor' The supérvisor shall oe present ón ir," site at all tiñrãs as required topeform adequate supervision and 
"boro¡n"t¡on'ãt 

tn" work.

lf the contractor does not have any personnel on site under his/her direct employ,but there are pêrsonnel under tro.ontr""t to tnä ðontractor working on site, thenthe contractor shall have eithe.r n¡sneioã.ignãt"o supervisor on site or thecontractor shall authorize, in writing, ftre suoðoîiäctor to act as the contractor,srepresentative' All communicatioìs given to ine supervisor or contractor,srepresentative shalr be as binding as if-given to the contractor.

2' The contractor shall at all times enforce strict discipline and good order amonghis/her employees, and shall not employ on il'r".¡oo any unfit person or anyone notskilled in the work assigned to him. Ânú .rpiðvãã tornd to be incompetent, or toact in a disorderry or improper manner, shait be removed from the project.

4t07
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J.LocALLAWSANDPERMITSAFFECTINGTHEWoRK

The contractor shall at alltimes observe and comply with allTribalordinances, Laws

and Regulations which in any manner affect the conduct of the work'

K.TRIBALEMPLoYMENTRIGHTSoRÐlNANcE(TERo)

The contractor shall comply with the Tribal Employment Righls ordinance and shall

contact the Tribal Employment Rights Office, P'O' gox 638' Pendleton' Oregon

97801, telephone (541 ) 276-3570,íax (541) 276-9060, prior to performing any work

to work out an ago"*ent for compliance with the TERO ordinance'

L. CORRECTION OF WORK

The contractor shall prompfly remove from the premises or correct allwork rejected

by the CTUIR public works Director for faiiure to comply with the standard

Specifications, whether incorporated into the construction or not, and the Contractor

shallpromptlyreplace,correct,andre-executetheworkinaccordancewiththe
Standard Specifications andwithoutexpense tothe CTUIR and shallbearthe expense

of making gooo allwork of other contråctors destroyed or damaged by such removal

or rePlacement.

M. QUALITY CONTROL AND ACCESS TO THE WORK

The contractor shall perform all quality control testing during the conslruction of the

work to ensure the work performed ié ¡n accordance with the Specifications' The

contractor shall also perform alltests required by laws, ordinances, regulations' and

orders of public authorities. Copies of alitest reðufis shall be provided to the CTUIR

for review. Materials, equipment, or work which fails to meet the Contract

requirements shall not be used in the Work'

The CTUIR will at all times have access to the work. ln addition' authorized

representat¡ves and ágents of any participating-federal or state agency shall be

permitted to review allfrork, materialä, ¡nvo¡ces óf materials, and other relevant data

and records. The contractor will provide proper facilities for such access and

observation of the Work and also foi any review or testing thereof.. The Contractor

shall notify testing personnel, including têsting personnel provided. by the CTUIR' at

least 48 hours in advance of operatioñs to allów for personnel assignments and test

scheduling. All materials to be tested shall be provided by the contractor at his/her

expense. After tests are completed, the Contractor shall be responsible for repairing

4t07
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test areas to match original conditions. The Contractor shall pay for all additionalreviews and retesting required because of defective work or ill+iméd notices.

The Contractor shallsubmit samples of the material to be utilized on the project to thecTUIR Public Works Director for ieview. The CTUIR may take additional samples andprovide check tests on material being incorporated into ihe work to verify compliancewith the requirements of the Specificationé. Materiàls or workmån.n¡p found to beoutside-of the specification limits shall be replaced with suitable materialät no expenseto the CTUIR.

Tests or reviews by the CTUIR or others shall not relieve the Contractor from his/herobliga-tions to perform the Work in accordance with the requiråments of theSpecifications and does not make the CTUIR, or others, an insurer of the contracto/sWork.

The Contractor shall be responsible for providing his/her own construction monitoringand quality control program. The Contraclor ãh"ll ptouide and maintain a quality
control program that will ensure the quality of the work and mate¡als incorporated intothe project' The contragrol shall piovidê appropriate quality control personnel andtesting facilities and.cerlified testing pers_onnelto'perform theWork. A written quality
control program shall be provided to the CTUIR püOl¡c Works Director for review priorto any-Work being performed. The plan shalldescribe testing facilities, qualifications
of quality control and testing personnel, testing frequency, and reporting schedule.

Following are the minimum required tests and testing frequency that shall be includedin the Contractor's quality control program for the mãterials listed. See the TechnicalSpecifications for other tesling and quãtity control r"qrir"r"nts. lf the Contractor failsto provide all or any part of the required quality conträl for the projecraftãr the cTUtRhas requested him t9.0.9 so in_writing, the'crÚln may elect to haúe thã quatity controlwork performed and bill the contraðtor the actual cóst of quality work þlus $100 foreach test.

1. Trench Backfill Materials. A minimum of one ASTM D-1557 laboratory densitytest will be performed for each testable material used as trench backfilt, providin!the maximum theoretical density and optimum moisture content of the material.A minimum of one nuc.lear gauge censity test tÀsrn¡ D-2g22)will be performed
every 300 feet along the trench line on eaclr lift of materiaí to show requireddensityis being achieved. once an acceptable compaction method is establishedand verified with. field density tests, the testing interval can be reduced to 600 feetalong the trench line. lf backfifl material Jt compaction equipment changes,

4107
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compact¡on testing shall immediately be performed to verify that density is being

achieved and shall continue at 300-foot intervals until a new compaction method

is verified.

Earthwork. A minimum of one ASTM D-1557 laboratory density test will be

performed for each testable material used as embankment material, providing the

maximum theoreticaldensity and optimum moisture contentof the materialcan be

determined. A minimum of one nuclear gauge density test (ASTM D-2922) will be

per.formed every 800 square yards on each lift of materialto show required density

is being achieved. Once an acceptable compaction method is established and

verified with field density tests, the testing interval can be reduced to one test each

1,600 square yards on each lift. lf backfill material or compaction equipment

changes, compaction testing shall immediately be performed to verify that density

is belng achieved and shall continue at 800 square yard intervals until a new

compaction method is verified.

Base Rock and Surface Rock. Testing required to qualify material source prior

to production consists of the following (ODOT certification of the material source

can be substituted for this testing):

Abrasion AASHTO T-96

Degradation ODOT TM T-208

Quality control testing required during production consists of the following:

Gradation AASHTO T-27 Start of production and 'l test every
1,000 tons (3 tests minimum)

Fracture Face WAQCT TM-1 Start of production and 1 test every
3,000 tons (3 tests minimum)

Sand Equivalent AASHTO T-176 Start of production and 1 test every
3,000 tons (3 tests minimum)

3

Compliance of aggregates produced and stockpiled before the Award Date or
Notice to Proceed of this Contract will be determined by the following:
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continuing production records meeting the requirements set forth in thesespecification for stockpiled material or 
-furnish 

reððros of testing for the entirestockpile, changing sampling frequency to the following:

a. start of production means "one set of rests per stockpire.,,

b' one per 1,000 tons means "one set of Tests per 1,000 Tons of Material inthe stockpire" with a minimum of 3 sets of graoaì¡on'tesis pår-pro¡.rt.

c' one per 3,000 tons means "one Set of Tests per 3,000 Tons of Material inthe Stockpile."

A minimum of one ASTM D-1557 laboratory density test will be performed on baserock material, providing the maximum theoreticaläensity and optimum moisturecontent of the material. A minimum of one nr"lã"iéåuge density test (ASTM D-2922) will be performed every 800 square yards on éach lift of base rock to showrequired density is being achieved. bn"e'rn j*poo,e compaction method isestablished and verified with field densitytests, the tåsiing intervalcan be reducedto one test each 1,600 square yards on each lift. lf base rock material orcompaction equipment changes, compaction testing shail immediatery beperformed to verify that densityis being aòh¡eved 
"nJ.r'ráu 

continue at aóo squareyard intervals until a new compaction method is verified.

Hot-Mix Asphalt Goncrete Pavement (HMAP). Testing required to qualify HMApaggregate material source prior to production consisté of the following (oDoTcertification of the materiar source can be substituted ã,"i;¡.';".",,'n;"'t

4.

Soundness

Abrasion

Degradation

Lightweight pieces

Plastic lndex

Friable Particles

4t07

AASHTO T-104

AASHTO T-96

ODOT TM T-208

AASHTO T-1 13

AASHTO T-103

AASHTO T-112
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euality controltesting required on HMAP aggregate during production consists of

the following

Gradation 3 test minimum, start of Production
and 1 test every 1,000 tons

AASHTO T-27

Sand Equivalent AASHTO T-176 3 test minimum, start of Production
and 1 test every 1,000 tons

Fracture Face WAQCT TM-1 3 test minimum, start of Production
and 1 test every 3,000 tons

Wood Particles ODOT Tl\tlÏ-225 3 test minimum, start of production
and 1 test every 3,000 tons

Elongated Pieces ODOT TM T-229 3 test minimum, start of production
and 1 test every 3,000 tons

Dust or Clay Coating ODOT TM T-226 3 test minimum, start of production
and 1 test every 3,000 tons

Compliance of HMAP aggregates produced and stockpiled before the Award Date

or Notice to ProceeO oithis Contract will be determined by the following:

Continuing production records meeting the requirements set forth in these

Specificaiions for stockpiled material or furnish records of testing for the entire

stockpile, changing sampling frequency to the following:

a. Start of production means "One Set of Tests Per Stockpile."

b. One per 1,000 tons means "One Set of Tests Per 1,000 Tons of Material in

the Siockpile" with a minimum of 3 sets of gradation tests per project'

c. One per 3,000 tons means "One Set of Tests Per 3,000 Tons of Material in

the Stockpile."

euality control testing of hot-mix asphalt concrete pavement mixture required

during placement is as follows:

4to7
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Asphalt Content AASHTO T_30g

Gradation

Maximum Specific
Gravity

Compaction

Percent Hydrated
Lime

Air Content

Slump

Concrete
Temperature

Strength

(ResidualAgg. from
AASHTO T-308)

AASHTO T-209

1 test every 1,000 tons, 1 test
per day minimum

1 test every 1,000 tons,
1 test per day minimum

1 test every 1,000 tons, 1 test
per day minimum

1 test per each set of cylinders
1 test per each truck

1 test per each set of cylinders
1 test per each truck

1 test per each set of cylinders
1 test per each truck

1 set of three cylinders
(minimum 1 set per 25 cubic yards
per day)

WAQCT TM-8 S tests every 1,000 tons

ODOT TM T-321 I test every 1,000 tons

5

Asphalt.content, gradation, and maximum specific gravity testing will be performedat the start of production to verify the hot-mix aspñaìt mix design.

Portland Gement concrete (PCc). Aggreg.ate testing is required to be completedwith the mix design. Shoutd addftíona'iì"rîng oiãgg:*g"te for pCC be deemednecessary by the CTUIR Public Wollt Directõr, tesiãg shall be performed by theContractoras specified byASTM c-33. samples sñåiio" selected at random fromthe stockpile and tested for conformance w¡ti'r tne specifications. The decision to
P-9d9'qtggregate testing and testing frequenc¡es snãllbe leftto the crutR pubtic
Works Director.

Quality controltestíng of PCC during and following placement is as follows:
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AASHTO T-152
or ASTM C-231

AASHTO T-1 19
or ASTM C-143

AASHTO T-309
or ASTM C-1064

AASHTO T-22 and
AASHTO T-23
or ASTM C-31
and ASTM C-39
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N. CONSTRUCTIONSTAKING

All construction staking required for the work shall be performed by the Contractor as

reviewed by the CTUIR PublicWorks Director. Adequate stakingshallbe provided to

installthe improvements to the lines and grade called for on the Drawings.

O. COOPERATION WITH OTHER CONTRACTORS

The Contractor shall be aware that work may be performed in the area by other

Contractors. Site grading work, building construction, roadway work, utility work, etc-

The Contractor sfráU cooidinate, as may be required with other Contractors, the work

and scheduling of work so conflicts can be kept to a minimum. Scheduling and

coordinating construction work is the responsibility of the Contraetsr"

COOPERATION WITH AFFECTED PARTIES

The Contractorshall cooperate with the residents, landowners, farmers, and business

owners in the area to minimize disruption of normal operations. Provide access to
private property whenever possible. Sidewalks shall be kept clear at all times of any

construction materials. Bairicades, traffic cones, blinkers, and signing shall be used

to direct the public through the work area safely. See Technical Specifications -

"Temporary Protection and Direction of Traffic/Project safety."

The Contractor shall develop a formalwork plan to provide advance public notification

of water utility service interruption caused by the Contractor's operations. Two weeks
prior to any area-wide watei service interruption, the Contractor will, through public

media, announce the general date and times the work will be performed and estimate

the times water will bJshut off, by location. The dissemination of this information will

be made so that the community and individual users of water will have sufficient notice

to prepare for water outages. The information will be distributed to, but is not limited

to, newspaper and radio ãdvertisements and notices posted in public places such as

post officei, civic centers and government facilities. lf the projected work plan

ichedule changes, appropriate public notification shall be made. Again, within 48

hours prior to añy water outage, the Contractor will notify individual use_rs of the water

as to the date and time span ôt tne anticipated outage. Door knob leaflets containing

key information are strongly encouraged.

P

4t07
G:\Cl¡ents\CTUIR\Wastewater\1 52-62\2007 Standards\G€nReq.wpd

GR-20
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A. PRIOR APPROVAL OF ALTERNATE EQUIPMENT OR MATERIALS

The contracto-r or Equípment su.pplier may submit to the crulR public works Directorany request for approval of alternate and equal equipment or materials. Suchsubmittalsshallcontain sufficient information to älowthe cTUIR publicworks Directorto fully evaluate the equipment. Any substituiions without prior approval will berejected.

R. SHOP DRAWINGS

1' when required by the CTUIR Pubtic works Director, and after checking andverifying allfield measurements, the contractor shallfurnish to the crulR public
works Director for review prints of each snop drawing tor eãcÀ item, material,component, process, etc., necessary to perfoim the wo-rk. A minimum ottóur fìjcopies shall be submitted unless otherwise noted in the Technical specifications.The term "tlop drawing" as used herein shall be understood to include detaileddesign calculations, fabrication, and installation drawings, tists,-!rapns, operatinginstructions, manufacturer's data, etc. unleis otherwiJe'r"lrirã0, said drawingsshall be submitted at a time sufficiently earty ¡o allow review oi""*" by the 6TUIRPublic works Director, and to accommooãte tne rate of construction progressrequired' 

l]J tÞp drawings shall have been checked oy 
"nã 

rt"mped with theapproval of th.e contractor prior to submitting to the CTUIR public works Directorfor review' The data shown_on the shop oräwings will be complete with respectto dimensions, design criteria, materiali of construction and like information toenable the CTUIR Public Works Director to review the information.

2' The contractor shall also submit to the crulR public works Director for reviewand approval with such promptness as to cause no delay in work, all samplesrequired by the Standard Specifications. All samples will ñave been checked byand stamped with the approval of the contractor, identified clearly as to material,manufacturer, any pertinent catalog numbers and the use for which intended.

3' At the time of each submission, the Contractor shall in writing call the çTUIRPublic works Director's attention to any àãuùt¡on" that the ,îop drawings orsamples may have from the requirements of thu sd;;ij specitications.Manufacturer's data that is not appiicable shall be lined out ánã applicable datashalt be hightighted.

4' The CTUIR Public works Director will review with reasonable promptness shopdrawings and samples, but the cTUIR Public works Director,s r"éu¡"* shall be only
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for general conformance with the design concept of the project and for compliance

with the information given in the Standard Specifications and shall not extend to

means, methods, sequences, techniques or procedures of construction, or to
safety precautions or programs incidentalthereto. The review of a separate item

as suci-, will not indicate ãpproval of the assembly in which the item functions.

The CTUIR Public Works Director will return two prints of each shop drawing to the

Contractor, with comments noted thereon, within 15 calendar days following their

receipt at his/her office. The Contractor shall make any corrections required by the

CTUiR public Works Director and shall return the required number of corrected

copies of shop drawings and resubmit new samples for review. The Contractor

shäll d¡rect späcific attJntion in writing to revisions otherthan the corrections called

for by ttre CiUIR Public Works Director on previous submittals. lt is considered

reasónable that the Contractor shall make a complete and acceptable submittal

to the CTUIR Public Works Director by the second submission of the drawing.

. lf Shop Drawings are returned to the Contractor marked "NO EXCEPTIONS

NOTÈD," formãl revision and resubmittal of said Shop Drawings will not be

required.

. lf Shop Drawings are returned to the Contractor marked "NO EXCEPTIONS'
pRovlDED THE FoLLowlNG coNDlTtoNS ARE MET," formal revision and

resubmittal of said Shop Drawings will not be required'

. lf Shop Drawings are returned to the Contractor marked "MAKE

CORRECTIONS ÑOTED," formal revision and resubmittal of said Shop

Drawings will not be required.

. lf Shop Drawings are returned to the Contractor marked "REVISE AND

RESUbMIT," thê Contractor shall revise said Shop Drawings and shall

resubmit 4 copies of said revised Shop Drawings to the CTUIR Public Works

Director.

. lf Shop Drawings are returned to the Contractor marked "REJECTED," the

Contractor shaä revise said Shop Drawings and resubmit 4 copies of said

revised shop Drawings to the CTUIR Public works Director.

. lf Shop Drawings are returned to the Contractor marked "SUBMIT SPECIFIED
lTEM," the Contractor shall submit material requested but shall not be required

to resubmit all previous material-

4107
G:\Cl¡snts\CTUIR\Wastewater\1 52-62\2007 Standards\GenReq.wpd

GR-22



CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS
GENERAL REQUIREMENTS

For each resubmittal necessary, an additional l5 calendar days shall be allowedfor review' The contractor shall include copies of all approved submittal
iü:"jä1:'"n 

in the contractor's Record óã;ìns; and operat¡on ãna Maintenance

6' The contractor's stamp of approvar..gn any .h9q drawing or sampre shailconstitute a representation to t'he crulR 
"nà'tn" 

crulR public works Directorthat the contractor has either determineo aÀã verified all quantities, dimensions,field construction criteria, materials, 
"ãtãioé numbers, and similar data orassumes full responsibility for doing so, and tïat the contractor has reviewed orcoordinated each shop drãwin_g or sample with the requirements of the work andthe standard specifications. The cruiR p;biil workb o¡rector;s ,eview of shopdrawings or samples shall not relieve t'" contr"ctor from responsibility for anydeviations from the standard specificat¡onÀ unì"rs the contraätor has in writingcalled the CTUIR Public works Director's 

"tt"ni¡on 
to such deviation at the timeof submission and the crulR Publicworks oireciornas given written concurrenceand approvalto the specific deviation, nor sr,"rlãny concurrence or review by thecrulR Public works Director relieve the contiactor from responsibility for errorsor omissions in the shop drawings.

7 ' Fabrication of an item shall not.be commenced before the crulR public worksDirector has reviewg.d the p"1.t,_lr!!nop oiã*ings ano returned copies to thecontractor marked either "Nò EXcEpïoñs ñörED,,, or,,MAKE coRREcïoNSNorED'" Revisions indicated on the shãp'ãrawings shall be considered aschanges necessary to meet the requireÑts of tht contract brawings andspecifications and shall not be taken as the 0".i, of claims for extra work. ïhecontractor shall have no claim for darnag;r;;;"nsion of time ãue to any delay
å?:$,[X 

from the contractor's havins io råré the required iw¡s¡ons to shop

8. ô "opy 
of each ,lo.p drawing and sampre shar.r be kept in good order by the

ff:I::"r at the job site anã shan oe'avairáole to thä Crúiñ-prbtic works

All submittals or resubmittals shall be accompanied by and furnished in accordancewith the submittar Review Form provided at the ànã àr this section.

The purpose for material submittals is to provide the contractor and crulR publicworks Director the opportunity to 
"gräe 

on màter¡als that comply with the
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spec¡ficat¡ons pr¡or to purchase. All materials listed above shall be submitted and

råviewed prior to their arrival on-site. Materials purchased by the Contractor prior to

such review shall be solely at the Contractor's risk'

S, PERMITS, EASEMENTS, AND LICENSES

permits and licenses of a temporary nature necessary for the prosecution of the work

including building, electrical and plumbing permits, NPDES Permit 1200-C forerosion

and sedimentatiõn control, etc., shall be secured and paid for by the Contractor unless

othenryise stated in the Standard Specifications. The Contractor shall comply with all

requirements of these permits and licenses as they relate to the wo1k, i.e., insurance,

traiï¡c control, scheduling, etc. The Contractor shall pay all inspection fees, flagging

costs, etc., if any, requirø Oy the permit or license. Typical permits and licenses may

include but are not iim¡ted io State Highway Permits, Railroad Crossing Permits,

County Permits, etc.

The Contractor shall give all notices and comply with all laws, ordinances, rules and

regulations bearing õn the conduct of the work as drawn and specified. lf the

Contractorobservei thatthe Standard Specifications are at variance therewith, he/she

shall promptly notify the CTUIR Public Works Director in writing'

T. ARCHAEOLOGICAL RESOURCES PROTECTION

pursuant to the policies of the CTUIR, and to provisions of Section 106 of the National

Historic preservation Act, the National Environmental Policy Act, the Archaeological

Resources protection Act and Executive Order 1 1593, cultural resource investigations

may be conducted for the subject project.

The Contractor shall notify the Tribal Historic Preservation Office at a minimum of 72

hours prior to excavation io make certain that a culturat resource monitor is available

to be on site during ground disturbing activities. To ensure that section 106 of the

National Histo¡c pieõervation Act is complied with, as well as tribal cultural resource

management concerns, a monitor must be present for any ground disturbing work

greatãr than 12 inches in depth. lf the Contractor does not follow this procedure, all

iround-disturbing activities will be shut down until the CTUIR can evaluate the

situation

The CTUlR,s Department of Natural Resources (DNR) Cultural Resources Protection
program needs to oe contacted prior to ground disturbing activities to contract for a
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cultural resource mon¡tor (541_276_3629).
associated with the cultural resource .monitor

The Contractor shall pay all costs

lf cultural material is unearthed during ground disturbing activities, work mustimmediately stop at that specific location ünõ1ff'" DNR culturãl Resources protectionProgram Manager has an opportunity to assess the Índ- Ã d"; ã avoid or mitigate
3,ii#ffi:e impacts will need to be- o"*lãó"0 if the nnJ ¡s-tonsidered to oe

under state (sB 61), federal (ARPA and NAGpRA), and crulR taws, it is illegal toknowingly adversely impact oi destroy significant cultural material.

U. UTILITIES COST DURING CONSTRUCTION

The contractor..shail pay ail utirity.bjils, 
.i.e., power, phone, gas, etc., that areassociated with the work until the work has been accepted by the çTUIR or the workis placed into service by the crurn whT ;ly'a portion oi the work is placed into

üü:"aff,Rl''* 
will onlv be responsible forthä utitity bius forthe ,t¡¡¡t¡", beins used

V. PROGRESS OF THE WORK - CLEANUP

The contractorshall arrange his/herwork schedule.such that all phases of work, oncestarted' shall be diligentlylursued until compl"ìù. The intent is that the work areashall not be disturbeo toiunoue periods of time. work snail nói oe ien uncompreted.lf the crulR Public works oìrector determines that work i; n-oi being dirigenrycompreted, he/she sharr request the contract,orió comptete said work.
cleaning up shall be a continuing process from the start of the work to finalacceptance of the project. The con-trå"toi rtall,ät altimes, at n¡sJner own expenseand without further grder, keep property on which work is in progress free fromaccumulations of waste materiai or rubbish ."u""ã byemployees or by the work, andat alltimes during the construction period shall maìntâ¡n siruõtriã 

"itðr, 
rights-of-way,easements, adjacent property, and the surraóes ãf street;;il ;;; on which workis being done in a safe cónoit¡on ror flrã-ðoiiractor,s *orr,ãi, 

"nd 
the pubric.Accumulations of waste matei¡als tnat À¡érrilänst¡tute a fire hazardwiil not bepermitted' spillage from the contractor'r h;;ilg;hicres on tru"eäpubricorprivateroads shall be promptly cleaned up. The conträcior shall take appropriate action tocontrol dust caused by his/her operations. This shall ¡ncluãé, üüinot be limited to,watering of exposed areas, cleaning or rã"0*äirl 

"t". This is considered a normal
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pad of the construction project. upon completion.of the work, the contractor shall' at

his/her own expense, remouu 
"lt 

temporary structures, rubbish' waste material'

equipment, anà'supplies resulting from'n¡ynét operations. He/she shall leave such

lands in a neat ano óroerly condiiion that is at least as good as the condition in which

he/she found tù; prior tô his/her operations. should the contractor fail to provide

said cleanrp upon àq-nou, written n'oti"", the CTUIR shall have the right to perform

such Work at the expense of the Contractor and withhold the cost from the

Contractor's PaYments'

The Contractor shall replace or restore, equivalent to their original condition, all

surfaces o¡. 
""irting 

facilìties disturbed by his work, whether within or outside of the

work areas. Restoration work will induóe, but is not limited to, roadways, utilities,

structures, landscaPing, etc.

W. EXISTING EQUIPMENT REMOVAL AND SALVAGE

Existing equipment or materials removed by the Contractor during the course of the

work, which the CTUIR requests to be salvaged, shall remain the property of the

CTUIR. tne eqùipment and materials shall be removed with care to prevent

unnecessary Oamaöe and shall be neatly stored at a location directed by the CTUIR

public Works Directór. Equipment or maierials not to be salvaged as requested by the

CTUIR shall be salvaged or recycled by the Contractor in accordance with local

regulations if feasible and cost effective'

X. PRECONSTRUCTION CONFERENCE

A preconstruction conference generally shall b.e held prior to the Work commencing

on the project. The contractór, cTUiR, CTUIR Public works Director, and other

appropriate agencies, utilities, etc., shallattend. The meeting shallbe held to discuss

general contracting procedures, communications, roles and responsibilities, quality

control, project wo* schedule, agency requirements, and other topics that relate to the

Work as appropriate-

Y. PROJECT WORK MEETINGS

The Contractor and/or his superintendent shall meet with the CTUIR Public Works

Director on a regular basis to ieview the progress of the work, work schedule, project

concerns etc., ãs may be appropriate.'ThL intent of this meeting will be to keep

communication channels open 
"no 

to keep all parties informed as to the status of the
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work. Generally, the meeting shall be held weekty, however, it may be scheduled at
other times if needed. These meetings will also be used to review Record Drawings
being kept on the project by the Contractor.

Z. USE OF EXPLOSIVES

lf explosives are used for rock excavation, all work shall be performed in accordance
with applicable code rules and regulations, and in a way not to damage any adjacent
improvements or equipment.

AA. INSURANCE

1 The Contractor shall purchase at his/her own expense, and maintain during the
contract period, such insurance as necessary to provide financial protection
against claims that may arise out of or result from the Contractor's execui¡on of the
contract, whether such execution be by himself or by any subcontractor or by
anyone directly or indirectly employed by any of them, or by anyone forwhose acts
any of them may be liable. Such insurance is to include but not be limited to that
hereinafter specified. All such insurance shall remain in effect until acceptance of
the work by the CTUIR and at all times thereafter when Contractoi may be
correcting, removing or replacing defective work. CTUIR and Contractor intend
that any policies provided in response to this Section shallprotect all of the parties
insured and provide primary coverage for all losses and dämages caused by the
perils covered thereby. Accordingly, all such policies shall coñtain provisioñs to
the effect that in the event of payment of any loss or damage the insurer will have
no rights of recovery against any of the parties named aJ¡nsureds or additional
insureds. lf the Contractor does not provide coverage for subcontractor(s), then
the subcontractor(s) shall also provide the coverage aiO certifications as spâcified
herein. Subcontractor(s) certification shall be given to the Contractorand shall be
made available to the cru¡R when requested by the crulR.

The Contractor shall procure and maintain Worker's Compensation and
Employer's Liability insurance as designated below:

(a) Coverage for injuries that are compensable under Worker's CompensationActs and for diseases under Occupational Disease Acts and/or against
liability imposed by law for injuries to employees that are not compenõable,
including any class of employees engaged in hazardous work under this
contract not othenruise protected.

2.
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(b) Worker's Compensation insurance shall meet all Federal and Tribal
requirements.

3. Contractorshallpurchase and maintain such comprehensive form generalliability
insurance including underground, explosion, and collapse hazard and other
insurance as is appropriate forthe work being performed and furnished and as will
provide protection from claims set forth below which may arise out of or result from
Contractor's performance and furnishing of the work and Contractor's other
obligations under the Standard Specifications, whether it is to be performed or
furnished by Contractor, by any subcontractor, by anyone directly or indirectly
employed by any of them to perform or furnish any of the work, or by anyone for
whose acts any of them may be liable:

(a) Claims under Workers' or Workmen's Compênsation, disability benefits, and
other similar employee benefit acts.

(b) Claims for damages because of bodily injury, occupational sickness or
disease, or death of Contractor's employees.

(c) Claims for damages because of bodily injury, sickness or disease, or death of
any person other than Contractor's employees.

(d) Claims for damages insured by personal injury liability coverage that are
sustained by any person as a result of an offense directly or indirectly related
to the employment of such person by Contractor, or by any other person for
any other reason.

(e) Claims for damages, other than to the work itself, because of injury to or
destruction of tangible property wherever located, including loss of use
resulting therefrom.

(f) Claims arising out of operation of laws or regulations fordamages because of
bodily injury or death of any person or for damage to property.

(g) Claims for damages because of bodily injury or death of any person or
property damage arising out of the ownership, maintenance or use of any
motor vehicle.
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Limits

$2,000,000
$2,000,000
$1,000,000
$1,000,000

Tvpe of Coverage

Umbrella Form -

Limits

(h) The comprehelgive form general liability insurance required shall includecoverage for not less than the limits listed ín t'e iãilow¡ng tãblá, oi'iãquireo oylaw, whichever is greater.

General Liability Coverage

Table

Type of Coverage

Comprehensive General - Aggregate
Products and Completed Opé-rati-on Aggregate
Personal lnjury
Each Occurrence

(i) The comprehensive form general liability insurance policy shall include asnamed insureds, or additioñat insureds, the crurR 
"Åo 

àtí¡"Ëir,'"ö"nt" 
"noemployees of the crulR, and the cru¡R Publ¡c works Director and officersand employees of the crulR Public wo*s ó¡rector as their inteiest mayappear.

Û) The contractor shall purchase and maintain an excess liability umbrella-formpolicy that provides excess limits of insuran." tol. claims to which theunderlying policies are appticable. The 
"r"""" li"i¡lity umbrell" 

"ouiåge 
shallbe written for not ress than the rimits risted ¡n tne ioilowing tabre:

Excess Liabilitv

4

4t07

The contractor shallprocure and maintain business automobile liability insuranceas designated below:

(a) coverage for bodiry injury and property damage arising out of the ownership,maintenance or u:g of any automobir", ìn"trorng owned, hired, andnon-owned automobiles. coverage is also io u" prouided for other liabilitiesspecified under statutory requirements.

Each Occurrence
Aggregate

$'1,000,000
$1,000,000
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5

(b) Business automobile liability insurance limits shall be written for the limits of

$1,000,000 combined single limit.

When the work is to be accomplished within the right-of-way of the State Highway

or Transportation Department or on lands over which they have direct or indirect

control, ihe Contractor's liability insurance policy shall contain endorsements as

required by the respective agency.

When the work is to be accomplished within the right-of-way of any railroad facility

or on lands over which they have direct or indirect control, the Contractor shall

provide Raitroad protectivé liability insurance in accordance with the railroad

requirements as stated in construction permits or otherwise required by railroad

6.

company.

BB. INDEMNIFICATION

4lo7
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1 To the fullest extent permitted by laws and regulations, the Contraclor shall

indemnify and hold harmless and ôefend at the Contractor's expense, including

attorney'sfees, the CTUIR and the CTUIR PublicWorks Directorand theirofficers,

agents, and employees from and against all claims, liabilities, damages, losses

"ñd ""p"nses, 
àirect, indirect or coñsequential (including but not limited to fees

and chärges of engineers, architects, attorneys and other professionals-and court

and arbitration 
"oJtr¡ 

arising out of or resulting from the performance.of the work'
provided that any súch clafm, damage, loss or expense is attributable to bodily

injury, sickness, ó¡.e"s" or death, or to injury to or destruction of tangible property

totnér than the work itself) including the loss of u.se resulting therefrom, and is

caused in whole or in part by any alleged negligent act or omission of the

Contractor, any subcontractor, any person or organization directly or indirectly

employed by ãny of them to perfórm or furnish any of the work or anyone for

whose acts any of them may be liable, regardless of whether or not it is caused in

part by a party indemnified hereunder ór arises by or is imposed by law and

iegutaiions regardless of the negligence of any such party. lndemnification shall

also include, but not be limited' to:

(a) Liability or claims resulting directly or indirectly from the alleged negligence or

carelessness of the Coniractor or his/her agents in the performance of the

work, or in guarding or maintaining the Same, or from any improper materials

implements, or app-liances used in its construction, or by or on account of any

act or omission of the Contractor or his/her agents;
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(b) Liability or claims arising directly or indirectly from or based on the violation ofany law, ordinance, regulation, order, or deóree, whether by the Contractor orhis/her agents;

(c) Liability or claims arising directly or indirectly from the use or manufacture bythe Contractor, his/her agents, or the CTUIR in the perfor*àÀce of thiscontract of any copyrighted or uncopyrighted compositìon, secret process,patented or unpatented invention, article, or appiiance, unless otherwise
specifically stipulated in this contract;

(d) Liability or claims arising directly or .indirecfly from the breach of anywarranties, wh_ether express or impried, made io the crurR or any otherparties by the Contractor or his/her agents;

(e) Liabilities or claims arising directly or indirecfly from the willful misconduct ofthe Contractor or his/her agents; and

(f) Liabilities or claims arising directly or indirecfly from any breach of theobligations assumed herein by the öontractor.

(g) Liabilities or claims arising directly.or indirecfly from the Contractor,s failure,or his/her agents, to foilow and enforce iequired safety piån., trenchexcavation plans, etc., regardless of whether there was any negligence orfajlure in any review of such prans by the crurR, crurR pubric works
Director, or their agents. The CTUIR, CiUIR public Works D¡rectoi, and theiragents accept 

-no liability whatsoever as a result of their rev¡éw of theContractor's safety an<j trench excavation plans.

ln any and all claims against the CTUIR or CTUIR Public Works Director or anyof their consultants, agents, oremproyees by any emproyee of the contractor, anysubcontractor, any person or organizat¡on á¡reótty or inoirecilv empùy"o oy 
"nyof them to perform or furnish 

"ñv 9f the.work oi"nyon" for whoðe ácts any ofthem may be liable, the indemnification obligation snä¡l not be limited in any wayby any limitation on the amount or type of ãamagér, 
"orp"nsation 

or benefitspayable by or for the Contractor or any such suõcontractor or other person ororganization under Workers' or Workmen's Compensation Acts, oisaoitity benefitacts or other employee benefit acts.
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CC. STARTUP AND TRAINING

It shall be the Contractor's responsibility to install all system components in

accordance with the Manufacturer's recommendations. All equipment shall be
tubricated and adjusted as components prior to testing the system as a whole. The
Contractor shall arrange with the CTUIR Public Works Director to witness a test of the
system and equipment after installation is completed. The Contractor shall provide the
services of Manufacturers' representatives to assist with the startup of major
components and to provide training to the CTUIR's personnel. These tests shall
demonstrate the complete facility operates in accordance with the Drawings and
Specifications and the required functions. lt is anticipated that minor adjustments may
occur after the system has been started up. The Contractor shall make adjustments
and correct deficiencies as required so the system can be kept in operation once it is
placed into service. These adjustments, etc., shall be completed before final
acceptance. The Contractor shall pay all costs associated with Manufacturer's
representatives and startup work.

As part of this Work, the Contractor shall provide startup training to the CTUIR and
CTUIR Public Works Director in sufficient detail so the CTUIR and CTUIR Public
Works Director are fully familiar with the proper operation and maintenance of project

components and systems. The startup training shall occur after the construction work
is complete and properly functioning.

DD. RECORD DRAWINGS

The Contractor shall maintain on the job site an up-to-date, complete, and accurate
set of Record Drawings. These drawings shall include all work performed by the
Contractor and shall note any changes or deviations made from the details shown on

the Construction Drawings. Such deviations would include, but not be limited to,

dimensional changes, location, grade changes, elevation changes, material type,
configuration, etc. All changes shall be neatly and accurately shown on the Record
Drawings. The Contractor shall use one full-sized set of prints in preparing the Record
Drawings.

The Contractor shall provide ties to all buried service line taps from an above-ground
reference point such as a valve, manhole, etc. At least two swing tie references shall
be provided for all service line stubouts which will not be connected to an active
service. Swing tie measurements shall be from some permanent reference point, i.e.,
house corner, fire hydrant, power pole, etc. All ties shall be provided in such a way so
that the buried service line can be accurately located after construction work is
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EE. OPERATION AND MAINTENANCE MANUAL

complete' Allburied improvements shallbe described indetailincluding locatíon, type,size, depth, brand name, model numbers, etc. Buried improvements shall includevalves, fittings, repair clamps, connections to existing lines, etc. All offsets shall beappropriately noted on the Record Drawings.

A clear.color reprodu.cible labeled photograph shall be taken of each improvement thatwould be permanently buried, such as connections to existing lines, fittings, and/orvalve configurations, etc- A. surveying rod shall bé included ¡n'iné ól-,'oio to provide ascaling reference. Labels shall inðicáte ttre location and date of the photograph plusany appropriate information relative to what is shown. The photoirapns shall bemounted and indexed 
-in a 3-ring looseleaf notebook. Two las'er 

"olör 
copies of thenotebook shall be provided in adãition to the original color photo notebãok. The intentis that items that may require future maintenanie bythe crulR be photographed sothat accurate information concerning buried improväments will be known.

The Contractor shall also note the locations, types, size, depth, etc., of any existingutilities which are encountered during the perior**." of the work. The RecordDrawings shall be availab.le for inspectlon ouiing ilré óro.¡ect by the cTUtR and cTUtRPublic works Director. The contractor.shall re-ep ine i"corã Drawints current eachday to avoid loss of critical or important information. Ùpon completion of the work, the
.Çgnfraclgr shall give the Record Drawings ano prrãiographs to the cTUtR pubtic
works Director. Failure by the co_ntractór to ke'ep nelcoro or"*ing, will result inwithholding ofproject acceptance. The project w¡ll not be accept"o ,ni¡l such ¡me asthe complete Record Drawings have be'en þroviOeà.

IT IS INTENDED THAT THE RECORD DRAWINGS BE COMPLETE AND DETAILED.EXAMPLES OF ACCEPTABLE RECORD DRAWINGS ARE AVAILABLE FORlNsPEcrloN AT THE crurR's WATER/SEWER DEPARTMENT oFFrcE.CONSIDERABLE EFFORT SHALL BE EXPENDED IN PREPARING THE RECORDDRAWINGS.

For projects that involve the construction of electrical or mechanical systems, or asrequested by the CTUIR Public Works Director, two copies of an operation andMaintenance Manual shall be submitted to the CTUIR public works oiiector prior tothe final project completion date. The material shall be bound in a 3-ring looseleafnotebookwith the project name, crulR's name, ciuln publicworks Director,s nameand contractor's name printed on the cover. The materialshall also beìearly indexedand grouped by the various systems in the pro¡ect.-inis data shall be supplieo for all
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CONFEDERATED TRIBES OF THE UMATILLA INDIA-N RESERVATION

WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS

GENERAL REQUIREMENTS

materials, equ¡pment, and devices and components which will require maintenance,

replacement'oi parts and knowledge of operation. The information furnished shall

pËrt.in specifically to the materialJand equipment furnished. Manufacturers' O&M

manuals'which deal with more than one product line shall have the non-relevant

information crossed or blocked out. Also, in addition to the two bound copies due prior

to final completion of the project, the contractor shall furnish one copy of o&M

material to ilre cTUIR public works Director for all major equipment when it arrives on

the job site. The Contractor shallfurnish a complete listing of all equiprnent supplied

and each respective supplier's name, address and telephone number' The O&M data

furnished shallincludedetailed manufacturer'soperation and maintenance information

on each component, function description of operation, a complete parts list and a

separate parts list for parts not readily available'

IT IS INTENDED THAT THE O&M MANUAL BE COMPLETE AND DETAILED'

EXAMPLES OF ACCEPTABLE O&M MANUALS ARE AVAILABLE FOR

tNspEcnoN AT THE GTUTR's WATER/SEWER DEPARTMENT oFFlcE.
CONSIDERABLE EFFORT SHALL BE EXPENDED IN PREPARING THE O&M

MANUAL.

FF. WORK ACCEPTANCE

Upon receipt of the "Contractor's Notice of Construction Completion" (contained at the

end of the General Requirements section), the CTUIR Public Works Director shall

determine whether or not the work is sufficiently complete to warrant a final project

review. lf the work is not complete, the Contractor shall complete the work prior to

requesting final project review. lf the work is complete and no items are left undone

to ine rnñledge oittl" cTUIR public Works Director and the Contractor, the cTUIR

Public Works Director shall, within ten (10) days of receipt of said noiice, make a final

project review with the Contractor and will notify the Contractor, in writing, of any

þarticulars in which this review reveals that the work is defective. The Contractor shall

make such corrections as are necessary to remedy such defects. The completion of

items identified in the final project review shall not relieve the contractor from

completing or correcting work ihai is subsequently found to be incomplete or defective'

After the Contractor has completed any such corrections to the satisfaction of the

cTUIR public works Director and deliveied all operations and maintenance manuals,
juarantees, certificates of review and other documents, all as required b_V tne plans

ãnd speoifications, shall submit to the CTUIR Public Works Director the "Contractor's

erojeät Completion Certification". Upon receipt, completion, and approvalof the above

listéo items, the CTUIR public Works Director will issue a "FinalAcceptance Report"
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
WATER AND SEWER STANDARD

TECHNICAL SPECIFICATIONS AND DRAWINGS

GENERAL REQUIREMENTS

stating that to the crulR Public works Director's knowledge, information, and belief,the work has been completed by the contractoi and that the crulR public worksDirector recommends acceptance by the CTUIR 
v' rv tr rqr rr rç \r' | L

Finalcompletion shall be that date designated in the FinalAcceptance Report statingthat the work is complete and the workias oeen accepted by the crulR under theconditions of the plans and specifications.

GG. GUARANTEE

The contractor shall guarantee all materials and equipment furnished and workperformed for a-periodof one (1)year, rniãr" p-rovided othenryise in the Technicalspecifications, from the date o.f'Éinal'd;pl"i¡"" The contractor warrants andguarantees for a period of one (1 ) year from thb oàte- or r¡nal completion of the systemthat the completed system is iree from all ãefects oue tá îuny materials orworkmanship and the contractor shall prorftly *ake such 
"oro.t¡ons 

as may benecessary by reason of such defects ¡nclud¡ng the repairs of any damage to otherparts of the system. resulting from such oetãcts. The cruln w¡ll give notice ofobserved defects with reasonãole promptness. ln the event the contractor should failto make such repairs, adjustments, or oti"rerwork that may be made nà.""r"ry by suchdefects' the crulR may oo so and charge tne Cåntracior the cost thereby incurred.

lf any corrections of the work are performed during the one-year guarantee period thatrequíres monitoring by a Project Representat¡îe, the lerv¡ães of such project

ä:ffi:ti:tative 
and the cruín Pubtic works Director ;h"ìi-b; paid ror by the

Prior to compretion, the crurR,. with approvar of the contractor, may use anycompleted or substantially completed pòrtionr of the work. sr"r, use shall notconstitute an acceptance of such portions of the work and shall noicancel or lapse anyinsurance provided by the contractor for this portion of the work.
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CONTRACTOR'S PROJECT
COMPLETION CERTIFICATION

(Contractor)
hereby certifies that the project known as

(Name of Project)
has b-een completed in accordance with.-,all requirements of the project plans andspecifications. The Contractor further certifies thai information contained in the RecordDrawings. and operation and Maintenance Manual is complete, accurate, and properlydescribed lQuìPment, _materials, and system installãd as a part of the project. TheContractor further.certifies that proper tráining nas oéèn given tb tne 

-CrUlR', 
designatedrepresentative as to proper operation and service of the pro¡ect system and compõn"nt"

(Signature)

(Name)

(Title)

(Date)

lnstructions: This form shall be completed by the Contractor when the project iscomplete; i.e., construction, paperwork, eic.





CONTRACTOR'S NOTICE OF
CONSTRUCTION COMPLETION

{Contractor)
hereby certifies that all construction work

on the project
(Name of Project)

has been completed ¡n accordance with all requirements of the project plans andspecifications. The Contractor further certifies that all system components have beenproperly installed, serviced and lubricated where appropriate, checked and tested forproper operation, all as recom mended by the product manufacturer and as required by theContract Documents.

By
(sig nature)

(Title)

(Allitems betow the dotted line shall be completed by the CTUIR Pubtic Works Director.)

Review by CTUIR Water and Sewer Department:

r construction work appears to be complete and a final project review has beenscheduled for
(Date and Time)

n rhe Date of construction compretion has been set as _ No

tr

further construction time wiil be charged to the contractor. 
(Date)

construction work is not complete. The contractor shall complete the necessary workand resubmit a new "contractor,s Notice of coÀstruct¡on completion,,.

(Name)

(Title)





FINAL ACCEPTANCE REPORT
confederated rribes of the umatilla lndian Reservation

PROJECT:

DATE:

PROJECT ENGINEER:

CONTRACTOR:

CONTRACT DATE:

RECITAL: The work performed under this Contract was reviewed for the purpose ofdetermining acceptability of construction. All corrective work shown in the CTUIR PublicWorks Director's Final Project Review Report was completed and reviewed by the CTUIRPublic Works Director on To the best knowledge andbelief of the CTUTR pubtic Works Director, the work performed by the Cont ractor has beencompleted in accordance with the intent of the Contract Documents.

CTUIR Water and Sewer Department

(Name)

Date

The CTUIR hereby accepts the work on the above-referenced project and sets thedate of Final Completion as Date)

Tit

ßSgfitåt5¡|Jifn* of the umatina

By:

Title:

Date

The Contractor, agrees that the date ofFinalCompletion is also the date of commencementof project warranties. The Contractorhas released all I iens on the project, including materialmen and mechanics liens

Title

By:

Date

(Contractor)
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CHECK
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COMMENTS

DATE

DRAWING SHEET

I certify.that.the above-subrn¡tted items have been revievt/edrn detait and are corecr and in strict contormãñë'dtüiÅã"
co_ntract drawings ano speciRcation" exöòi ä:'õihäriljl;s1aÎed.

PROJECT:

NO.
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(See lnstruction No. g)
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COMPLIANCE
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OWNÉR: CTUTR Water/Sewer Department

ACTION:

send four copies of all submitted forms and all submittâls to: crulR water/sewer Department, contract submittals, p.o. Box 63g, pendleton, oregon g7go1





WATER LINES





\i
CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

sEcTtoN r
WATER LINES

A. GENERAL

1' Scope' These specifications cover the furnishing and installation of potable waterlines' valves, fittings, and related appurtenances. ThË work includes, unless othenrvisespecified, furnishing all labor, mateiials-, tools, ãquipment, and incidãntals required toconstruct a complete water line ready for servicå å! out¡¡ned on the oiawings and inthe specifications. Requirements for excavation ãno backfill of trenches, surfacerestoration, traffic c.ontr9l, and specialvalves, ntì¡nls,ippurtenances, etc. are specifiedunder other Technicar specifications, when appricãure.

Items specified in this Technical specification are intended to be broad in scope andmay not always apply to all items of work to be constructed. All applicable sections,as determined by the crulR Public works oirector, shail controlthe work ouilined inthe Contract Documents.

2' specifications References. specification references made herein formanufactured materials-such as pipe,-v"vàr,'ättings, refer to designations for theAmerican waterworks Association inwwn¡, nrnðriË"n National stañãaros lnstitute,lnc' (ANSI) or to the American society for réLt¡Àé *d Materials (ASTM) as they areeffective on the date of call for bids.

3' catalog lnformation. catalog information on allequipment and materials to beinstalled shall be submitted to the-crulR Publ¡c wàrts Director roi iev¡ew prior topurchase and installation of the items.

4' lnterruption of utility service. see Technical specifications - ,,Excavation 
andBackfill of Trenches,'.

5' Care and Handling of Pipe and.Valves. Adequate precautions shall be taken toprevent damage to piping and protective coating.. örì¡nö transportinõ, 

"0" 
and othermaterials shall be secured individually by use õr*ooo spacer blocks, wood crates, orothenruise protected to prevent òJi¡s¡ón of ¡ndiv¡àuai pieces ànã 

"".ompanyingd'Tgg9' Where possible, all materials furnishãJov tñ" contractor shail be deliveredand distributed at the site by the contractor so thaí each piece is unloãded oppositeor near the place where it is to be placed in the trench. All pipe, fittings, valves,hydrants, and accessories shall be loaded ano unloaded by lifting with hoists orskidding so as to avoid shock or damage. During freezing weather, valves shall bestored to prevent accumulation of wa.1ei in. housin"g *n¡"n óould treðãano damagevalves' under no circumstances shall such materials be dropped. All pipes, valves,fittings and all other materials used in flre constr*t¡on of the water lines shall be

4t07
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carefully inspected by the Contractor prior to installation. All defective materials shall

be rejected.

proper materials, tools and equipment shall be used by the Contractor to provide safe

and convenient prosecution of the work-

6. Materials Furnished by cTUlR. The Contractor's responsibility for material

furnished by the cTUIR shallbegin at the point of delivery to the contractor. Materials

already on the site shall become the Contractor's responsibility 9n th9 day of the aw_ard

of the Contract. The Contractor shall examine all materialfurnished by the CTUIR at

the time and place of delivery to him and shall separate all defective material. Any

materialfurnished by the crÛln that becomes damaged by the Contractor shall be

réplaced by the Contractor at his own expense. The Contractor shall assume full

relponsibility for materials furnished by the CTUIR once they are received by the

Contractor.

7 . Certification by Manufacturer. lf requested to do so, the Contractor shallfurnish

to the cTUIR publiiworks Director a sworn statementfrom the product manufacturer,

stating that inspection and allspecified tests have been made on the supplied material

and that the results thereof comply with all appropriate specifications. The statement

shall also state that all materials furnished are in accordance with these Contract

Documents and that all materials are new'

g. Restoration, Finishing, and Cleanup. The Contractor shall restore or replace

all paved surfacés, gravelei surfaces, curbing, sidewalks, trees, shrubbery, lawns,

p".trr"r, fences, 
"ñd 

oth"r existing facilitieJ equal to their original condition. All

iurptus material and temporary structures as well as excess excavation shall be

removed and the entire site of Óontractor operations shall be left in a neat and clean

condition as ouflined in the General Conditions. Also see Technical Specifications -
,,Excavation and Backfill of Trenches" and Technical Specifications - "Sudace

Restoration" for specific requirements.

B. MATERIALS

1. General. The Contractor shall furnish and install water lines and valves of the

size, type, class and materialcalled for on the Drawings and as specified. Where no

specifió type of pipe is called for, the Contractor may select any type listed herein'

Cjn"e a párticulaitype and manufacturer is selected, the Contractorshalluse thattype

for the entire pro¡eit unless other types are specifically called for on the Drawings.

CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

sEcTloN f
WATER LINES
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
STANDARD TECHNICAL SPECIFICATIONS

SECTION r

WATER LINES

Materials and products which come into contact with drinking watersupplied by publicwater systems or which come into contact with drinking water treatment chemicalsused by public water systems shall. meet tú rù;T;"ments of Nationat sanitationFoundation standard 6lDrinking water system cãmóonents - Health Effects (currentedition) or equivalent. These mãterials 1îo proãùci5 ¡ncluoe, uut áre not timited to,process media, protective materials, joining áno sea¡ing materials, pipes and relatedproducts, and mechanical devices uðeo ¡ritreatmeni, transmission, and dístributionsystems.

2. Pipe.

a' Class 150- PVc Pipe. PVC pipe for water lines shall conform to A\¡/WAc900' DR 18 (150 psi pipe). The pipe shall havã flexible rubber gasketed joints.This pipe shall be used for all watär lines eicãpt where D.l. pipe is required.Ductile iron pipe shall be used for all water main tãiger than 12-inch diameter andwhere shown on the plans.

b' Ductile lro-n Pipe. Ductile_iron pipe and fittings shall conform to A\Mlr/Ac150, AWWA C1 15, AWWA C151, nU¡i¡un cisã,'"no AWWA C1 10 and shail beminimum pressure class 350 unless specified otherwise. Allductile iron pipe shallhave a bituminous sealed cement rotiarlining coÀforming toA\AA¡úA c104 on theinterior' Alljoints unless otherwise specified s-hallbe push-on rubbergasket jointsconforming to A\fr/wA c111' Flanges tor coujlings and fittings shall conform toANSI B'16'1, 125-pound bolt hole iemplate. it¡ecîan¡caljoints shall conform toAWWA C111.

when flanged pipe is required, the contractor shall provide the D.l. pipe classrequired by the flange manufacturer to ensure the pipe ano nante units arecompatible. This data shall be provided to the CTUIR public Works Director forreview prior to ordering these materials.

c' Fittings for lron and PVc P1p"., .unless specified othenrise, allfittings suchas elbows, tees, crosses, etc., shalt be mechänical joint snort-oãä¡ed compactductile iron fittings 
-conforming to AWWA crsg, òÉss 350. wü cailed for,flanged cast iron fittings shãll conform to nwwn c110 witn ÃwSt 816.1,125-pound bolt hole tðmplate. . All fittingr rn"ll be cement mortar lined inaccordance with AWWA c104. Gaskets sr¡ãll oe 

"iÚ,"r. 
ring orfullfaced, 1/g-inchthick conforming to A\IúWA C111, Appendix B.
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

SECTION 1

WATER LINES

d. Restrained Pipe Joints and Fittings. Restrained pipe joints shall be used

ònry on mechanicåt ¡oint ductile iron pipe. "MEGALUG" field-installed restraint

deú¡ces as manufaclured by Ebaa lron, lnc., or approved equal, shall be used

when called for on the Drawings or required by the CTUIR Public Works Director-

e. Water Main Couplings. Water main couplings shall be fabricated steel
,,Dresser" styte coupliñgs,ãr approved equal conforming to A\A/WA C219. The

Contractors-hallprouiO"lt e appropriate coupling and gaskets as required to match

the water lines types and sizes being utilized. Couplings shall be rated for the

working pressure of the pipe main for which they will be utilized'

f. High Density Polyethylene Pipe for service Lines. High density

pogetñytene pipe (HOpÈl forêervice lines shall be iron pipe size (lPS) meeting the

r"qu¡r"r"nts of ÀWwn C901 and ASTM 2239, SIDRT (PE3408) and shall be

ratäo for 200 psiworking pressure. Stainless steel inserts shall be installed at all

compression fittings.

g. Galvanized Pipe. Galvanized iron pipe, when required, shall conform to

ASTM A120, Schedule 40.

h. copper Pipe for service Lines. All copper pipe, when required by plumbing

code, shall be iype K, seamless, soft, annealed conforming to ASTM D88'

3. Valves

a. Ball Valves. Ball valves 2 inches and smaller shall be bronze conforming to

Federal Specification \A/W-V-35, Type ll, Class A, Style 3 rated for a minimum

working pressure of 125 Psi.

b. Gate Valves. Gate valves 2 inches and smaller shall be all bronze, non-rising

stem, conforming to Federal Specification WW-V-54, Type l, Class A-and MSS

Sp-go. Class A rated for a minimum working pressure of 125 psi. No valves

smaller than2-112 inches shall be buried.

Gate valves 2-1t2-inchto 12-inch shall conform to AWWA C509 or C515- Valves

shall be designed for 200 psi minimum working pressure and shall be of iron body,

resilient seat, non-rising stem construction. Valves shall be equipped with O-ring

type packing. The val-ve shall have a 2-inch AWWA operating nut for buried

sérv¡óe or al called for on the Drawings. The valve ends shall be of the type

iequired to match the pipe to which they will be connected, or as shown on the

4lo7
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
STANDARD TECHNICAL SPECIFICATIONS

SECTION I
WATER LINES

Drawings. Valves shall have mechanical joint connections, unless otherwisecalled for on.the Drawings. Valves shall be resilient wedge Kennedy KSRW orKSFW, M&H Style 4067 or 7000, Clow, or equal. All buried valves sha¡ be aminimum size of 2-1l2-inch.

c' Butterfly Valves. All valves 14 inches and larger shall be butterfly valve type.All butterfly valves shall be of the rubber-seateo-tigrrt-clos¡néìvóe. They shalmeet or exceed the requirements of A\^úwA c504. All valves shall be M&H 4500butterfly valves, or equal. The valve shall be for buried service with a sealed gearoperator having 2-inch AWWA operating nut and shall open corni"r-clockwise.The valve ends shall be of type requireð to match the piie to *r,i"n they will beconnected as required in the Bid Schedule or as shown ón the Drawings.

d' Cast lron Valve Box. Each valve shall be equipped with an adjustable castiron box of the sliding Çpe with a base !"rgg enorgh io 
"ou"itÁ; 

toô;asting of thevalve' The diameter of the valve box shalbe not iess than s-1l|inches, and shallbe of such length so as to provide the depth of cover over the pipe without fullextension' All valve box lids shall be u"nd"l proof with 7/g-inJn-point-to-point
b.t"g.t pentagon head locking bolt threading intoä tug on the lid. The word',water,'shall be cast into the lid. spieader-type bõking ãevices shalt not be used. valveboxes shall be in accordance with Ãwwn cðoo, section 10.3. The valve boxshall be Tyler6855 Series Valve Boxes with 5-1l4-inch locking lidas manufacturedby Tyler Pipe/Utilities Division, P.O. Box202.z, Tyler, Texa-s 7s710 (g03) gg2-
551 1 ' Substitution for these vatve boxes will not be permitted. The bottom sectionused shall be.of 

.p-roper length and diameter to allow the top r""t¡ãn to fit over itand be placed at finish grade.

!t. .Fire Hydrants. Fire hydrants shall conform to AWWA cb02 and shall have 5-'ll4-inch main valve opening, two 2-1l2-inch NST nozzles and one 4-1t}-inch NSTpumper nozzle' Operating nut shall be 1-1t2-inch pentagon. Fire hydrants shall beM&H Model 929 Traffic or clow Medallion with no exceptións. Ail nvá?ãnts sha¡ havea.minimum depth of bury of 48 inches. Where conditions require, hydrant extensionsshall be provided and installed to provide tne propeiþi"""r"nt and insta¡ation of thehydrant' No additional payment will o-e 1goå roi ñyãiant extensions when required.Hydrants shall receive faciory coats of yellow 
"n"r"i 

print and shall also receive anadditional field coat after installation. All hydrants shâll be of the traffiò model type.

5' Service Saddles. Service saddles shall have a ductile iron body, wide stainlesssteel band, and stainless steel bolts and nuts. Service saddles shall 6e Ford FS-101 ,glgpproved equal, with AWWA tapered outlet threads for 1-inch táps ano Ford FS-202, or approved equal, w¡th A\ úWÀ tapered outlet threads for taps rårger than 1-inch
4t07
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

sEcTloN 1

WATER LINES

but smallerthan 3-inch. For largertaps, the service saddles shallbe Ford FS-202 with

iron pipe size thread outlet, or approved equal'

6. Corporation Stops. Corporation stops shallbe brass ballvalve stops complying

with nWWA C-800. Corporation stops for 1-inch and 1 -1l2-inch service lines shall be

Ford F81001 Series, or approved equal, with AWWA thread inlet and pack joint for
iron pipe size HDPE pipe.

7. Curb Stop and Curb Stop Box. Curb stops for service lines shall be Ford Ball

Valve Curb Siop 861 Series with ends of pack joint for PE pipe by female iron pipe

thread. Each curb stop shall be equipped with an adjustable cast iron box of the

sliding type and shall be of such length so as to provide the depth of cover over the
pipe w¡ttrout fullextension. The curb stop box shall be equalto Ford Arch Pattern Curb
'Boxes 

with 1-inch upper section and stationary rod and Type PS plug style lid with
pentagon bolt, or approved equal. For service curb stops larger than 1-inch a curb box

base, Ford CB-7 shall also be provided'

B. Meter Setters. Meter setters for 3/4-inch to 1-inch water meters shall be Ford

VBHC 270 Series, or approved equal, with angle ball inlet valve with padlock wings

and cartridge dual check valve as the outlet valve. End connections shall be

compression joint assembly for connection to PE pipe.

Meter setters for 1-1 l2-inch and 2-inch positive displacement meters shall be Ford

VBHHT6HB and VBHHTTHB Series, or approved equal, equipped with angle ball inlet

vafve with padlock wings, angle dual check valve outlet, high bypass option, and'l-112
female iron pipe ends Íor connection to appropriate couplings. Brace pipes of 1-inch

diameter Schedule 40 galvanized steel shall also be installed in the setter pipe eyelets

to increase the stability of the meter setting.

Meter setters for 2-inch and larger compound meters shall be SRF Sensus Compound
Meter Pre Fab Pak Assembly. The assembly shall come fully assembled from the

factory with bypass piping and lockable test riser option. These assemblies are

manuiactured by Sensus Technologies, Uniontown, Pennsylvania 15401, (800) 638-
g748. No substitution will be permitted for these items. Riser heights shall allow for
proper placement of all setters as shown on the Drawings.

g. Service Line Couplings. Service line couplings shall be Ford pack joint couplings

or approved equal. Provide appropriate coupling as required to match water service

line iypes and sizes being utilized. Appropriate stainless steel insert stiffeners shall be

used for all polyethylene pipe. Where metal pipe of dissimilar type are being

connected, an insulaiing adaptor gasket such as Dresser Style 65, or approved equal,
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
STANDARD TECHNICAL SPECIFICATIONS

sEcTtoN 1

WATER LINES

shall be utilized to prevent galvanic corrosion. Couplings used for joining polyethylenepipeto Þuilding water line shall be Ford or Mueller brass compression couplings, whenrequired.

10' Water Meters' Water meters for 3/4-inch and 1-inch sizes shall be positive
displacement sensus sRll series meters. Meters lor 1-1:2-inch to 2-inch sizes shallbe positive displacement Sensus Sealed Register (SR) Series. All rãt"l. shall readin cubic feet with an electronics communicaìíons ràgisier and either a touch read pit
lid module or radio read metertransceiver unit (MXU[ as required. All meters shall be3/4-inch size and positive displacement meters'unleés speciiically calbJ for otherwiseon the Drawings or required by the CTUIR Public Works Director. No substitutions
allowed.

I l ' Water Meter Box and Cover. Water meter box for 3/4-inch and smaller metersshall be 12-inch x 2O-inch; for non-traffic areas, it shall be rotocast polyethylene
n{9!"1 with polymer concrete frame; for light traffic areas, it shall be polymer concrete"RPM" body and frame; allas manufactureã UyRrmorcast, orequal. The box shall notbe equipped with mouse holes. The lid shall be 12-inch x 2o-inch Armorcast cover.Provide pre-drilled cover for touch read pad. where required by the CTUIR public
Works Director, the lid shall be upgraded io the 20K traffic rated .ou"r. ln heavy trafficareas, the Contractor shall submit an appropriate traffic rated meter box for review andapproval by the CTUIR public Works Director.

For 1-inch meters, the box shall be 17-inch x 3O-inch; for non-traffic areas, it shall berotocast polyethylene material with polymer concreté frame; ror lighi tiaffic areas, itshall be polymer concrete "RPM" body ãnd frame; all as manufactu-red byArmorcast,
or equal. The box shall not be equipped with mouse holes. The lid shall be 17-inchx 3o-inch Armorcast cover. Provide pre-drilled cover for touch re"á p"o. Whererequired by the CTUIR Public Works birector, the lid shall be ,pgr"d"'d to the 20Ktraffic rated cover. ln heavy traffic areas, the Contractor shall su'uñr¡t an appropriatetraffic rated meter box for review and approval by the CTUIR prblil W;rks birector.

Meter boxes and coversfor 1-'lt2-inch and 2-inch positive displacement meters shallbe Utility Vault Co. Model 233-LA with pentagon bolt lockabË diamond ptate lid andModel No' 23R6 6-inch riser or No. 23R1 2 li.-inch riser as necessary to match finalgrade, all as specifie_d for use by the CTUIR Waterand Sewer Oepartment with Utility
Y3ylt c9. The specified vaults are availalle frgm utitity Vault co., 

'W¡tsonvilte, 
oregon97070, (503) 682-2844. The completed installation s'hall be capablaof withstandingH20 traffic loads. The Contractor shall drill the lid near the hinge side for installationof the touch read module. Approved equals will be cónsidered.
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

SECTION I
WATER LINES

12. Locating Wire. Locating wire shall be a minimum of 12 awg UF solid copper with
blue colored insulation. The use of THHN wire will not be acceptable. At all splices
the connecting ends of the wires shall be overlapped and tied. The ends shall be
stripped and connected with a wire nut to ensure an electrical connection and made
waterproof with an approved silicone splice kit. The splice kit shall be King Technology
Model 50-566 or approved equal. Where location wire is to be secured to the exterior
of fire hydrants, valve boxes, posts, etc.

13. Thrust and Anchor Blocks and Concrete Collars. Concrete used forthrust and
anchor blocks, and concrete collars shall be Portland Cement concrete with a 28-day
compressive strength of 2500 psi. Anchor rods shall be 3/4-inch diameter galvanized
steel or epoxy coated reinforcement bar conforming to AASHTO M284, embedded a
minimum of 18 inches in the concrete.

14. Pressure Gauges. Pressure gauges and switches shall have stainless steel
bourdon tube and movement with stainless steel bodies and polycarbonate lenses.
Pressure gauges shall be glycerine-filled 500 series as manufactured by NoShok or
approved equal. Graduation intervals shall be the smallest available for the pressure

range required. Pressure gauges shall have a minimum 4-inch diameter dialface and
be provided with a pressure snubber and isolation valve.

15. Combination Air-Vacuum Relief Valves for Domestic Water Service. Air-
vacuum relief valves shall be cast iron construction with bronze and stainless steel
internal parts. Valve shall have a large orifice to relieve large quantities of air on filling
or draining a line, and a small orifice capable of relieving small quantities of air in the
pipe during operation. Valve shall be 1-inch size APCO No. 143C or equal, unless a

larger size is othenruise shown on the Drawings.

16. Backflow Prevention Valves.

Double-Gheck Type. The double-check type valve shall be a complete unit
consisting of two independently acting spring-loaded toggle lever check
valves, two shutoff valves and four test cocks arranged so that a test of each
check valve can be made. The spring loading of the check valves shall be
sutficient to hold at least 1 psi in the direction of flow. The head loss across
the entire unit shall not exceed 10 psi at the rated flow. All valves shall
conform to AVI/WA C510 and shall be approved and listed by the University
of Southern California and installed according to requirements of the Oregon
Department of Human Services Drinking Water Program (DWP). The double

a
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
STANDARD TECHNICAL SPECIFICATIONS

SECTION I
WATER LINES

check assembly shall be Watts Regulator Series 70gS, or equal, for sizes 3/4-inch to 1O-inch.

b' Reduced-Ples.srfl-e TyPe. The reduced pressure type shall be Cla-Val Rp-2for 3/4-inch to I -1l2-inch sizes and RP-4 ior 2-inch iä r o-¡ncn sizes oi 
"qr"iAll valves shall conform to AWWA c51 1. Reduced pr"rrrrå type assemblies

shall be installed above ground in accordance with requirements of the DWp.

Prior to putting the water system into use, the backflow preventer shall betested by a state certified backflow device tester and the teLt results providedto the CTUIR Water and Sewer Department. A tag shall be left on thebackflow preventer showing the valve has been testäd, the date, and theinspector's name.

Vaults and/or meter boxes for backflow prevention valves shall be as shown on theDrawings or previously specified in this section.

C. CONSTRUCTION

1' Trench Excavation and Backfill. Trench excavation and backfill shall beperformed as specified in the Technical Specifications for,,Excavation and BackfillofTrenches."

2' Record Drawings' The requirements for record drawings, etc., as required in theGeneral Requirements shail be carefuily compriåà with.

3' lnstallation of Pipe. Water pipe shall be installed in accordance with best currentpractices as required by the manufacturer and as specified herein. pVC pipeinstallation shall conform to the Uni-Bell Plastic Ripà Association, ,,Guide for lnstallationof PVC Pressure PipeforMunicipa|WaterMain o¡.tr¡brtion Syst'emsüand alsoA\M/r/A
lvl29 "PVc Pipe - Design and lnstallation." Ductile iron pipe instãllat¡on shallconformto the requirements of AWWA C600.

Water pipe shall be installed with bellends laid facing in the direction of laying unlessdirected otherwise by the CTUIR Public works Director. Each pipe shall be properlybedded so as to be supported forthefulllength of the pipe. A suitable foundation shallbe achieved by a slight excavation under tñe bell at each joint. All rubber ring jointsshall be lubricated and installed in accordance with the installation instructions of thepipe manufacturer, taking particular care to 
"uãid.pin"hing 

òr oinerw¡se causingdamage to the rubber ring. Rttjoints shall be rree ãt dirt and oìh"r" táiåign matter prior
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STANDARD TECHNICAL SPECIFICATIONS

sEcTloN I
WATER LINES

to the joining of the next pipe. All joints shall be restrained to prevent creep and

misalignment of joints.

Water lines shall be installed to the minimum depths called for on the Drawings and

to the lines and grades when shown. lt shall be recognized that water line depths may

vary from the minimum depths shown when adjustment of grade is required to avoid

con¡lct with existing utilities. Additional fittings may also be required when a grade

adjustment is requiied. Grade adjustments to accommodate existing utilities shall be

considered a normal part of the work.

No pipe shall be installed in water or when conditions exist that, in the opinion of.the
CTUIR Public Works Director, are unsuitable forthe laying of the pipe. At times when
pipe laying is not in progress, the open ends of pipe shall be closed by a watertight
plug or other approved means. This provision applies during the noon hour as well as

overnight. lf there is water in the trench, the seal should remain in place until the

trench is dewatered sufficiently to prevent groundwater from entering the pipe.

Adequate provisions shall be made by the Contractor for final disposal of the
groundwater pumped from trenches. No backfill shall occur untilthe work has been

observed by the CTUIR Public Works Director.

When water mains will not be extended under the work being performed, a water main

stub, as shown on the Drawings, shall be installed.

When called for on the Drawings or approved by the CTUIR Public Works Director, the

Contractor may install a pipeline on a curve. For rubber gasketed ductile iron pipe

installed on a curve, the pipe shallbe joined in a straight alignment and then deflected-

The amount of deflection shall not exceed 80 percent of the recommended maximum

deflection specified in A\A/WA C600. For PVC pipe installed on a curve, deflection of
the pipe shall be achieved by bending the pipe within the limitations specified by the

pipe manufacturer. Joint deflection of PVC pipe is not allowed.

Thrust and anchor blocks shall be constructed as shown on the Drawings and placed

at all changes in direction, all changes in the diameter of the pipe, all dead-ends, and

as requireá Oy tne CTUIR Public Works Director. All thrust blocks shall be placed

between the undisturbed ground and the fitting to be anchored. Plastic sheeting shall

be used to provide a bonding barrier between the fittings and the concrete. The
quantity of concrete and the area of bearing on the soil shall be as shown on the

órawings or as approved by the CTUIR Public Works Director. Allthrust blocks shall

be placéd so that the entire pipe and fitting joints will be accessible for repairs. Bolts

for mechanical and flange fittings and fire hydrant weep holes shall not be covered with
concrete. All bolts shall be accessible and removable without inte¡ference from the
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STANDARD TECHNICAL SPECIFICATIONS

SECTION I
WATER LINES

thrust block. Thrust blocks may not be required where approved restraint joint pipe
and fittings are utilized. No backfillof thrust blocks shalloccur untilthe work has been
observed by the CTUIR Public Works Director.

4. Locating {ire. A continuous solid copper tracer or locating wire shall be taped
along the top of all water pipe, including service lines. This wirð shall be secured to
the top.oT the pipe at maximum 10-foot iñtervals using 6-inch strips of 2-inch w6e duct
!"p". All splices shall be tied, electrically continuous-, and madé waterproof. Access
to terminalends of the locating wire shalibe made at allvalve boxes, mètet boxes, fire
hydrants, vaults, etc. The result of this installation shall be a continuous wire circuit
electrically isolated from ground. The Contractor shall be rerponiiUìe for testing
continuity and for testing isolation from ground in the wire aftei all work has beeñ
completed on the test section. The Contractor is advised to do intermediate testing on
his own after backfilling operations and prior to surface restoration work to be ðure
continuity is maintained. lf there is a break or defect in the wire, it shall be the
contractor's responsibility to locate and repair the defect. The continuity of the
location wire for water mains shall be tested fiom one test load point to the next by use
of a temporary wire laid between test points in-line with an ohmmeter. Resistänce
shall be measured withan approved ohmmeterthat has been properlycàl¡brated. The
continuity of a test section willbe accepted if the resistance otineiesisection does not
exceed 2 ohms per 500 feet of location wire being tested. lsolation from ground shall
be measured with a megohmmeter and shall beã minimum of Z0 megoãms for any
section of location wire tested. The continuity of location wire for servicã lines shall bó
checked using a pipe locatg1lg_ve_rif¡rln?! 

" 
srgn¡rl can be obtained atong the fult Èngth

of the service line. The CTUIR Public Worké Director shall witness tñe acceptante
test.

5. Service Connections. The Contractor shall connect service lines to new or
existing water mains as shown on the Drawings. This work includes the installation of
a saddle and corporation stop, and making the connection. The work will include
potholing to locate any existing pipeline or service lines as required so the service
connection can be performed.

6. ServiceLines. Theinstallationofnewservicelinesandtheconnectingofexisting
service lines shall be performed in accordance with the Drawings, manufacturer
requirements, and as specified herein. Water service lines shall Oe la¡O by placing the
pipe on the trench bottom with sufficient slack to prevent pulling apart oi tfre.¡óints
when the backfill is placed. Splices shall be kept to an absolute mTnimum. lf reqúired,
they shall be made using brass compression joint couplings equalto Ford pack-joint.
Whgn constructing a new water line to replace an existing tine, the existing watei line
shall remain in service until the new water line has been tested, disinfected and
approved by the CTUIR Public Works Director. When possible, the existing line and
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STANDARD TECHNICAL SPECIFICATIONS

SECTION 1

WATER LINES

new line shall both be in operation during the transfer of service lines. The transfer
shall be made so that the interruption of water seruice to the utility customer is held to
a minimum. All service lines shall be thoroughly flushed and disinfected before
connecting to existing lines or meters. The locations of existing service lines as
determined by the CTUIR are shown on the Drawings. The locations of service lines
shown on the Drawings are approximate and may vary from the locations shown. The
CTUIR will assist the Contractor in locating service lines; however, the primary
responsibility for performing excavation work to locate existing lines will be the
Contractor's. The work includes potholing to locate any existing pipelines or service
lines as may be required so the service lines can be installed. The work also includes
connecting to the existing service lines when required.

When the plans indicate that existing service lines will be utilized, and if the Contractor
encounters an existing service line which appears to be in poor or unserviceable
condition, he shall contact the CTUIR Public Works Director. lf the CTUIR Public
Works Director determines that a portion of the existing service line needs
replacement, the Contractor shall install a new service line.

It is the general intent, where required by the CTUIR, to try and install service lines
under paved streets by boring where possible. A pneumatic boring tool or other
approved method will be used to install service lines under all paved streets. There
may be areas where it is not possible to bore due to ground conditions which interfere
in the operation. Where requested by the CTUIR Public Works Director, the
Contractor shall attempt to bore under paved streets. ln areas where it appears that
boring will be difficult as determined by the CTUIR Public Works Director and the
Contractor, the service lines shall be installed by the open trench method. The
Contractor shall take care to not damage other utilities which might exist in the area.
Prior to boring, the Contractor shall pothole to locate existing utilities. "Blind-boring"

is not allowed. Repairs for damage to other utilities shall be the responsibility of the
Contractor. Service lines to be installed in other areas may be installed by either open
trenching or boring as the Contractor may elect. All service lines shall be thoroughly
flushed before connecting to existing lines or meters.

7. Valves and Valve Boxes. Valves and valve boxes shall be installed as shown in
the Drawings. All valves and valve boxes shall be set plumb. The valve box shall be
centered over the valve operator and free of any obstruction which would prevent
operation of the valve nut. lf the bury depth of the valve is greater than 4-1 12 feet, a
valve operator extension shall be provided to within 1-foot of finish grade. The
extension shall be permanently attached to the valve operator and a self-centering
device shall be provided near the top of the valve operator extension. The box cover
shall be flush with the finished grade. A concrete collar shall be installed.
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STANDARD TECHNICAL SPECIFICATIONS

SECTION 1

WATER LINES

I' Fire Hydrants' Hydrant installation shall conform with AWWA Manual M17 andAWWA c600' and aé shown on the orawings.'-Extensions required for hydrantadjustment shall be installed to the manufacluier'" ,pecifications. Hydrants may beinstalled on new water mains installed 
"r 

pârt or the work, or on äxasting mains.specialattention shall be given when insta.lliüi Àyãrants on existing mains to ensurethat adequate thrust restraint is being acn¡eüei ã" tn" hydrants tan be placed inservice before normal cast-in-place thiust blocks cãn achieve the required strength.The block and plug shall be held securely by tempoiãry thrust block oräth"," approvedmethod' such as precast thrust blocks, ;értr"ffi; iods, etc. The newry installedhydrants shall be covered in a manner acceptable to-tne crulR public works Directoruntil they are placed into permanent servi"ä. wher required on the Drawings or bythe CTUIR Public works Director, barricades snálioe installed as detailed on theDrawings. 
vf .s,, vv rrrùr.cil]\rlJ ctÐ ut

9' connections to Existing Lines. lnformation shown on the Drawings indicatingthe size, type, class, and locãtion of existing lines-åno associated iitting, has beenobtained from as-built drawings and.oth"r rüni"ìóãrìecoros. rt is expected that theremay be some discrepancies and omissions ¡n tnã'ìniormation shownbn the Drawings.Therefore, it shall be the responsibility of tne Cãntractor to excavate and inspectexisting water lines. requiring'a connection in order to determine thã exact fittingsneeded' ln connecting to existing lines, the Contractor may select the combination offittings he wishes to use, subjeõt to approval of the CTUIR public works Director.Approved Ford or Dresser couplings, repair bands, transition couplings, or tappingsleeves are among-the optioni avãilable to tnà õ'ontractor. The contractor shailsubmit to the crulR Pubiic works Director ¡ntormãi¡on on the type of couplings heproposes to use' Proper disinfection, as described nereartei, shall always beaccomplished' The contractor shall provide *àtãrtìght plugs ano tirrusirestraints, asrequired, to cap old lines after they are disconnecteî.

The contractor shall provide special attention in providing thrust restraint for fittingsinstalled as part of a connectibn to an existing line, when such connection will beplaced into service before normal cast-in-placé fllrust blocks ."n 
""n¡"ve 

requiredstrength' ln such cases thrust restrained. jå¡nts, pie""rt thrust blocks, etc., must beutilized to provide thrust restraint. n¡etnoaå usàå ãv Û," contractor.nãll'u" approvedby the CTUIR public Works Director.

The contractor shall not interrupt service for.the purpo.sl of connecting to an existingline untilhe has excavated lre required location, u¡",i"lV inspected and measured theconnection point, and verifieo witn the crulR't,ái ne has available on the site allfittings required for comptetion of the connection or connections. lsolation of a sectionof line to be modified will be accomplished by thå ôóntr""tor only after consultation
4t07
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STANDARD TECHNICAL SPECIFICATIONS

sEcrloN I
WATER LINES

with the CTUIR for the purpose of determining the proper valves to close to effect the

isolation. The Contractor shall cooperate with the CTUIR in accomplishing this

isolation. When work is started on a connection, it shall proceed continususly without

interruption, and as rapidly as possible until completed. lf the connection involves

turning off the water, the öontractor shall be responsible for notifying the residents

àtrectão by the shutoff. See Technicat Specifications - "Excavation and Backfill of

Trenches."

10. WaterMeterlnstallation. The Contractorshallfurnish allothermaterials required

and shall install the water meters as shown on the Drawings and described herein.

Water meter installations shall include appropriate meter box and cover, copper setter,

yoi"r and prefabricated assemblies, and fittings, and shall include the water meter'

Îh" CTUIR publ¡c Works Director will mark the location for the meter- There are

several conditions under which the meter will be connected to service lines on the

customer side of the meter. The meter may be connected to an existing service line,

or the meter may be stubbed out for a future connection by others. ln large meter

settings, the Coniractor shallposition the vault ladder and lid to avoid stepping on the

meteior pipe. ln all cases the meters shall be positioned directly under the meter lid

to allow meter reading from above the lid opening'

11. water-sewer Line Grossings. wherever possible, the bottom of the new water

line shall be 1.5 feet or more above the top of any sanitary sewer line. one full length

of water line shall be centered at all sewer crossings when the vertical separation is

less than 1.5 feet. where the water line crosses over an existing sanitary sewer line

butwith a clearance of less than 1.5 feet, the sewer line shall be exposed to the sewer

line joints on both sides of the crossing to permit examination of the sewer pipe' lf the

"e*ê, 
pipe is in good condition and there is no evidence of leakage from the sewer line

as oOserveO Oy tne CTUIR Public Works Director, the 1.5-foot separation rnay be

reduced. When the vertical separation is less than 1 .5 feet, the Contractor shall center

onà frt¡ length of the new watèr pipe over the sewer line. lf the CTUIR Public works

Director delermines that the conditions are not favorable or finds evidence of leakage

from the sewer line, the sewer tine shall be replaced with a full length of PVC pressure

pipe (A\A/WA CaOQ, DR 18, 150 psi pipe) centered at the crossing point' When new

ié*"r pipelines are installed as a part of the project, it will not be necessary to expose

the new sewer pipe to verify the pipe's condition'

Where the water line crosses under the sanitary sewer line, the Contractor shall

expose the existing sewer line and examine it as indicated above. lf conditions are

favorable and therð is no evidence of leakage from the sewer line, the sewer line may

be left in place. ln this situation, the Contractor shall center one length of the new

water line at the crossing. lf the cTUIR Public Works Director determines conditions
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are not favorable or finds evidence of leakage from the sewer line, the CTUIR public
Works Director may either request that (1) ihe existing .","", line be supported witha steel beam, reinforced concrete beam,'or other means of preventing set¡ementwhen it spans the water line trench, and special precautions be taken to assure thebackfill material over the water line in_ tne vicinity of the crossing is thoroughlycompacted in orderto prevent settlementwhich couú result in the leañage of sewage,or (2) the sewer line at the crossing be replaced ai ãeta¡¡ed on the Dãwings.

When constructing water service lines, the CTUIR Public works Director may requirethe depth of the service line to be revised in order to eliminate the need for a water-sewer line crossing.

ri' capping Existing Water Mains and Services. when required, the contractorshall cap an existing water main or service tap when an existing main or service is tobe taken out of service. Each location will requirã different types of fittings, etc., toaccomplish the work. All caps are to be permanent and watertight. When required,thrust restraints shall be provided. Corporation stáps on service taps shall be in "off,position and an approved watertight cap installed.' unler, .p""iËã ãtner*¡se, thecapping shall be performed at the connection to the water main which is to remain inservice' No stubbed water mains or servíce lines shall be left ¡n tnå grouno unlessapproved othenruise by the CTUIR Public Works Director. The Contractor shallexcavate and expose the piping to be capped, perform the woik, ano oactf¡ll asrequired.

l3' Abandoned Water Lines. All existing water lines to be taken out of service shallbe marked on the Drawings. These lineJare to remain in service untilthe new linesare properly installed and tested, and water services have been connected. Approvalfrom the CTUIR Publicworks Directorshallbe obtained before any line is abandoned.The existing lines shall then be abandoned and their actual location and abandoneddesignation recorded on all Record Drawings. Ùnþss called for otherwise, theabandoned lines will remain in the ground. Thãends of all pipes *n¡ðn are aoanoonedshall be plugged with concrete or olher methods approved by the CTUIR public worksDirector. There shall be no separate measurement and páyment for this work.

14' other lnstallations. lnstallations of valves and valve boxes shall be inaccordance with the manufacturer requirements and the Drawing". Áii ielease valvesshall be installed as shown on the Drawings, and ai required o! lre mãnufacturer.

l5' Existing Equipment Removal and salvage. The contractor shall remove allexisting valves, hydrants,.and fittings as.requir"ã to properly perform the work, or asshown in the Drawings. All such mãterials shall be tränsported to an area designated
4t07
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by the CTUIR and stockpiled. Materials shall be removed and handled in such a
manner which will prevent damage.

All other existing valves and hydrants not used in the new system or specified for
removalwill be removed by the CTUIR afterthe new system is in operation. Salvaged

material shall remain the property of the CTUIR. The abandoned existing pipe is to

remain in the ground, unless othenryise specified. The Contractor shall apply black
paint the samé day to all existing hydrants when permanently disconnected from

service.

16. Work with Existing Asbestos Cement Pipe. When working with A/C pipe, the

Contractor shall take all precautions necessary to reduce airborne asbestos during

construction. All work with A/C pipe shall conform with American Water Works
Association Publication "Work Practices forAsbestos-Cement Pipe." The Contractor
shallcut asbestos cement pipe by using snap cutters only. The use of carbide tipped
cutting blades or high-speed, abrasive disks shall not be permitted as a means of
cutting A/C pipe. Mãchining of this pipe shall be done with a manual or power driven

lathe. Hole cutting shall be accomplished with a tapping machine. Use of shell

cutters, rasps, chisels, electric drills, right angle sanders, or other high speed abrasive
tools shall not be permitted. Dust and cuttings from allwork shall be removed by wet

mopping. All waste material shall be collected in a covered container and disposed
at a landfill certified by the state or EPA to accept demolition waste.

17. Repair of Unmarked Water Lines. ln general, the specific location, pipe size,

type and bury depth of existing water mains and services is unknown. Prior to
óonstruction, ihe Contractor shall have the CTUIR Water and Sewer Department mark

the location of known water lines with paint. Water lines damaged by the Contractor,
which are unmarked or further than four feet away on either side of the mark, shall be

paid for under the "Repair of Unmarked Water Service Lines" bid item or by change

order if no bid item is available. There shall be no payment for damaged water lines

marked by the CTUIR Water and Sewer Department within the four feet specified.

18. Remove and Salvage Existing Fire Hydrant. The Contractor shall remove and

salvage the existing fire ñydrants called for on the Drawings including auxiliary valves
when valve is within 10 feet of the hydrant. The work shall be performed so as not to

damage the hydrant or valve. The existing water line shall be plugged as required for
abandãnmenfof existing water lines. The salvaged materials shall be delivered to the

CTUIR Water and Sewer Department at a location specified by the CTUIR Water and

Sewer Department.
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l9' Relocation/Reinstall Existing Fire Hydrant. The contractor shall remove, andreinstall hydrants called for on the óraw-ingé- Hyd-t"nt extensions and fittings, as maybe required, shall be provided as part of thl woit . lnstallation shall be as required fornew hydrants.

D. MARKER POSTS AND BARRICADES

The Contractor shall furnish and place 4"x4" pressure treated wood posts orbarricades at locations shown on theDrawings anb as o¡rectããîyìn" crulR pubticworks Director to mark the locations of certa¡rivaiues and other appurtenances. posts
shall be set as shown on the Drawings. ntt posts improperly sð[lnal¡ be reset.

E. WATER LINE CAUTION SIGN

The contractor shall furnish and install the water rine caution signs with post asdetailed on the Drawings. The numberof signs ano post required to be furnished shallbe as shown on the Drawings or listed in tne-g¡o Schedule. The contractor shall installthe signs at the locations sñown on the Drawings ãno as directeã ovì¡" crulR publicworks Director. Allremaining slgng ano postË-not required to be installed shall bedelivered unassembred to ÚrJcrúrn wat'er 
"nd 

s"*"i o"p"rtr"ni.
F. TESTING AND DISINFECTION

1' General' The Contractor shallfurnish all labor, necessary equipment, and otherapparatus including, but not limited to, gauges, service saooles, coìpäration stops, andwater hose, necessary to properly peúorri thã testing and disinfection of water linesas specified' The Contractor shail also coordinate with the CTU|Cwater and SewerDepartment to provide backflow protection to their system when filling the installedlines' Lines to be tested include mains and service lines. Each section of the linesbefore being tested and placed into service shall be isolated and-slowly filled with

ffiåi 
Air should be expelled from the line thrdgh hydrants oi t"pr maoé at the hiih

2' Acceptance Test. The contractor shall perform all preliminary testing requiredto determine that the lines to be tested ål" 
".""ptable and comply with therequirements of this section of the specificat¡onr. Àrt"rilre contrà.toi n"" determinedthat the lines will pass the required test, the contractor shall arrange for an acceptancetest to be witnessed by the crulR Public works Director. The contractor shallcoordinate the timing of this acceptance test with the crulR public works Director,srepresentative' Twenty-four hour notice shall be provided. The lines will not be

4t07
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accepted untilthe acceptance test has been witnessed and documented as passing-

forms for performing ihe various tests are included at the end of this Technical

Specification for useãnd ¡'eference by the Contractor. lf the acceptance test fails to
päss the required testing, the CTUIR may deduct from the Contractor's payments the

iravel time and all additional time of the CTUIR Public Works Director (or designated
representative) for witnessing any additional tests.

3. Hydrostatic Testing of Pressure Lines. All lines shall be pressure tested at 150

psigauge or 1.5 timesthè actualworking pressure, whichever is greater, for one hour-

nny cracfed or defective pipe, joints, or fittings shall be removed and replaced.

4. Leakage Test. Each section of the line, after all backfill and compaction work has

been compìeted and before being placed into service, shall be tested for leakage for

a period oit*o hours at a minimum average gauge pressure of 100 psi. The allowable

leakage is defined as:

PVC Pipe: L = ND /-P Dl PiPe: L = SD '/-F7,400 133,200
ln which

Allowable Leakage Gal/Hr
Length of Pipe Tested in Ft.
Number of Joints or Connections
Nominal Diameter in lnches
Gage Pressure in P.S.l.

Should any test disclose leakage greater than that specified, the Contractor shall

locate and repair the defective joints or pipe until the leakage is within the specified

allowance.

S. Disinfection of Potable Water Mains. The Contractor shall coordinate with the

CTUIR Water and Sewer Department to ensure that proper backflow prevention

protection is provided when filling any new water mains from the existing community

water system. Each section of tne line, before being placed into seruice, shall be

thoroughly flushed and disinfected as follows:

(a) Following completion of new facilities and repairs to existing facilities, these
portions of tne facilities which will be in contact with the water delivered to

users shall be disinfected with chlorine before they are placed into service-

Other disinfectants may be used if it is demonstrated that they can also

achieve the same result as chlorine;

4t07
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(b) Prior to disinfection, the facilities'shall be cleaned and flushed with potable
water;

(c) For wells,.valves, pumps, water mains and service connections, a chlorinesolution with a free chlorine residu al of 25 mg/L shall be introduced into thesystem in a manner which will result in a thorough wetting of ali surfaces andthe disch-arge of all trapped air. The solut¡on lha¡l rerña¡n in place for 24hours' A{er the 24-hour period, the free chlorine residual snàll oe checked,and if it is found to be 10 mg/L or more, the chlorine solution 
"n"ll 

o" drained,the facility flush.ed with potãble water and a minimum or one sãmple shall becollected. from.the facility for microbiological analysis. lf thã-results of theanalysis indicate that the water is free ofioliform organisms, tne rac¡lity maybe put into service. lf the check measurement taken after the 2l-hourcontactperiod indicates a free chlorine residual of less than 1o rg/L, the facilitiesshall be flushed, rechlorinated and rechecked untila r¡nal res-¡oialof 10 mg/Lor more is achieved. Likewise, if the microbiolog¡cal analy;¡s ¡noicates thepresence of..coliform organisms, the flushing äno o¡siítáòtion must berepeated until a sample free of coliform organiJms is obt;in;J;

(d) A water line may be returned to service, following repairs or routinemaintenance, prior to receiving a report on the microbio"logical anarysis if thefollowing procedures have beên completed. The trencñ srrall oe liberallytreated with hypochlorites, the interior of all pipes ano Ìittìngs shall beswabbed or sprayed with a 1 percent hypochlorite solution, 
"nã 

the line shallbe thoroughly flushed. Where practicaí,'the repaired line shall be disinfectedwith a 100 mg/L chlorine solution for 3 hours or a 300 mg/L cÀior¡ne solutionfor 15 minutes then the rine shail be frushed thoroughry. 
o' - -"'-

When water service lines are not disinfected in conjunction with water mains, theContractor shall disinfect all fittings and service lines using a 300 mg/L minimumchlorine solution. All fittings snàl oe flushed w¡tn tne cñlor¡nããõìütion prior toconnection with the new service line. The new service line shall be nusnào slowly witha 300 mq/L minimum chlorine solution in a manner which will result in a thoroughwetting of all surfaces on the inside of the service line. The service line shall have atleast 15 minutes contact time prior to frushing 
"no 

pùtt¡ng it into service.

After disinfection, the Contractor shall collect bacteriological samples for testing in thepresence of the CTUIR Public Works Director. A minlmum of öne sample shall betaken every 1,000 feet of water line to be tested. rne crulR public works Directormay require additional samples to be taken if the section to be tested is complex andproper disinfection could be difficult. The anatysis snàll oe p"rroirãã ty a laooratory
4t07
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certified by the DWP orthe EPA. The cost of the bacteriological testing(s) is to be paid

by the Contractor. lf positive results are obtained, the system shall be disinfected
again by the Contractor, at his own expense. Bacteriological samples will again be

cõlþcted in the presence of the CTUIR Public Works Director and resubmitted for
testing. This shall be repeated until negative results are obtained. The method of
disinfðcting and the chlorination materials used are subject to the approval of the

CTUIR punt¡c Works Director. Disinfection by introducing granular or tablet chlorine

compounds in each pipe length is not an acceptable method of disinfection.

The results of all bacteriological tests shall be submitted to the CTUIR Public Works

Director and placed in the Operation Manual. No section of pipe shall be placed into

service until acceptable bacteriological tests have been obtained.

Allwastewater shall be properly disposed of in accordance with appropriate regulatory-

requirements. Arrangements for disposal in sanitary sewer must be made with City of
pendleton Wastewãter Treatment Plant Superintendent (541-276-3372). Any

chlorinated water discharged to open stream channels must be dechlorinated prior to

discharge.

4t07
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Projec t Name

Date

Location of TesUstationing

Job No.

Hydrostatic Test

Test pressure

Time Test Started

Time Test Completed

TOTAL TIME

Test Passed n Yes tl No

Leakage Test Min. test pressure 100 psi

PVC Pipe: L =ND /--P
7,400

minutes

Dl Pipe l= SD /--P
133,200

l=
$=
frl =
[=
p=

Allowable Leakage Gal/Hr
Length of Pipe Tested in Ft.
Number of Joints or Connections
Nominal Diameter in lnches
Gage Pressure in p.S.l.



Nominal

Diameter

Allowable Leakage

Number of Joints

or Connections

Length

of Pipe

Allowable

LeakagePipe Section

Total Allowable Leakage

Time Test Stafted

Time Test Completed

TOTAL TIME mins.

gal/hr

Total Leakage Measured

Total Leakage Measured/Gal

Time (hr.)

_ gal.

gal/hr

Contractor's Firm Name:

Test Passed n Yes nNo

Contractor's Representative Signature:

CTUIR Public Works Director's Representative Signature

Note: See Technical Specifications for directions of use.
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A. GENERAL

1' scope' These specifications cover the furnishing and installation of gravitysewer lines, service lines, manholes, cleanoutr, 
"nã 

r¡Ë"èliånåoùl'ãpprrt"n"nces.The work includes, unless otherwise specified, furnishing all labor, materials, tools,equipment, and incidentals required to construct a complete sewer system readyfor service as outlined in the Drawings 
"no 

êp""ifications. Requirements forexcavation and backfill of trenches, surface restoiation, traffic 
"onirðl, 

and specialappurtenances are specified under separate sections. The term ,,grav1y 
sewerlines" shall also mean drain lines. l

Items included in this Technical specification are intended to be broad in scope andmay not always apply to all items of work to be constructed. All applicable sections,as determined by the crulR Public works o¡rector, shall control the work ouflinedin the Contract Documents.

2' specifications References. specification references made herein formanufactured materials such as pipe,- frttings, àno m"nrlole rings and covers referto designations for the Americån water works Association (AWWA), or theAmerican society for Testing and Materials tnsin¡l as they are effective on thedate of call for bids.

3' catalog lnformation. catalog information on all materials and/or equipment to
f,ff:i,':iff.n"" 

be submitted to-the crulR puol¡c works Direòtã, ro, review prior

4' care and Handling of Materials. Adequate precautions shall be taken toprevent damage to pipes, fittings, manhole 
"orpoñ"nts, 

and all other materialsused in construction of a sewãrage system. Þipe and other materials duringtransport shall be secured individuãlly by ,se of i¡vooo spacer blocks or woodcrates, or othenryise protected to prevent collision of ¡no¡v¡ãuãl pù.", and thepossible subsequent damage.

Itl¡iry,-t1tlings, manhole components, and valves shall be loaded and unloadedln a manner to prevent shock or damage. under no circumstances shall suchmaterial be dropped. All materials on thã ground shall oe proteãtãã t rn damage.All pipes, fittings, manhole components, va'ives, and all other materials used in theconstruction of the sewerage system shall be carefuily inspecteJ b;Ë contractorprior to installation. All oéfeci¡ve materials shall be rejected. All materials whichare delivered considerably in advance of their installation shall be stored in a
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sat¡sfactory manner. The Contractor will receive no payment for materials on hand

that are not so Protected.

proper materials, tools and equipment shall be used by the Contractor for safe and

convenient prosecution of the work. All pipes, fittings, etc. shall be carefully

lowered into the trench piece by piece in such a manner to prevent any damage to

the materials. Under no circumstances shall sewage system materials be dropped

or dumped into the trenches.

5. Materiats Furnished by CTUIR. The Contractor's responsibility for material

furnished by the CTUIR shall begin at the point of delivery to .th.e Contractor.

Materials alieady on the site shall become the Contractor's responsibility on the day

cf the award of tne Contract. The eontractor shall examine all material furnished

by the CTUIR at the time and place of delivery to him and shall reject all defective

material. Any material furnished by the CTUIR that becomes damaged by the

contractor shall be replaced by the contractor at his own expense. The

Contractor shall assume full responsibility for materials furnished by the CTUIR

once they are received by the Contractor.

6. Certification by Manufacturer. The Contractor shall furnish to the CTUIR
public Works Directôr, when required by the CTUIR Public Works Director, a sworn

statement from the manufacturer, stating that inspection and all specified tests

have been made on the supplied material and that the results thereof comply with

appropriate specifications. The statement shall also state that all materials

furn¡shed are in accordance with these Contract Documents and that all materials

are new. Final payment will not be made until proper certifications are submitted

to the CTUIR Public Works Director'

7. Restoration, Finishing, and Gleanup. The Contractor shall restore or replace

all paved surfacês, graveled surfaces, curbing, sidewalks, trees and shrubbery,

lawns, pastures, fenðes and other existing facilities to their original condition- See

Techniðal Specifications - "Excavation and Backfill of Trenches" and Technical

Specifications - "surface Restoration" for specific requirements.

g. Work W¡th Existing Asbestos Gement Pipe. When working with A/C pipe, the

Contractor shall take alf precautions necessary to reduce airborne asbestos during

construction. All work with fuC pipe shall conform with American Water Works

Association Publication "Work Practices for Asbestos-Cement Pipe." The-

Contractor shall cut asbestos cement pipe by using snap cutters only. The use of

carbide tipped cutting blades or high-speed, abrasive disks shall not be permitted

as a means of cuttinj nrC pipe. Mãchining of this pipe shall be done with a manual
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or power driven lathe. Hole cutting shall be accomplished with a tapping machine.
Use of shell cutters, rasps, chisels, electric drills, right angle sanOers, oiother high
speed abrasive tools shall not be permitted. Dustãnd cuttings from alt work shall
be removed by wet mopping. All waste material shall be cóllected in a covered
container and disposed at a landfill certified by the state or EpA to accept
demolition waste.

9. Alternate Materials. Alternate materials will be considered in accordance with
the requirements of the General Requirements.

GRAVITY SEWERS

1. General. Where no specific type of pipe is called for on the Drawings, the
Contractor may select any type listed herein. Once a particular type of þipe isselected, the Contractor shall use that type for all pipe of tne sáme diameter.
Where a specific type of pipe is specified on the Drawings, the Contractor shall
conform to those requirements. Such pipe shall atso conform to the appropriate
pipe specifications.

2. Materials.

a. PVC Pipe- PVC gravity sewer pipe and fittings 15 inches and smaller shall
conform to ASTM D-3034, SDR 35 unless called for otherwise on the Drawings.
The joints shall be flexible joint with rubber ring gasket. When called for on the
Drawings, AWWA c900, DR 1B (150 psi pipè)lnall be used. This pipe shalt
have flexible rubber gasketed joints conforming to ASTM D-3139.

b. ABS Pipe. ABS pipe for sewer service lines shall be Schedule 40D
conforming to ASTM D2661. ABS pipe and fittings shall comply with the
Uniform Plumbing Code.

c. Couplings.. Mainline couptings shall be as manufactured by Fernco with
stainless steel shear rings of the size and style required to match the pipe size
and type being utilized, or approved equal.

d. Fittings for Sewer Service Connection. Mainline fitting for sewer service
connections whe¡ installing new gravity sewer pipe shall bã a gasketed wye
suitable for ASTM D-3034 or ASTtvl F-679 

'sewer pipe. ùfn"n service
connections are required on existing sewer lines, a sewer tapp¡ng saddle shall
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be used, such as "Geneco Sealtite," of the type and model required to match
the sewer main line and service line pipe materials, or approved equal.

e. Locating Wire. Locating wire shall be a minimum of 12 awg UF solid
copper with green colored insulation. The use of THHN wire will not be
acceptable. At all splices the connecting ends of the wires shall be overlapped
and tied. The ends shall be stripped and connected with a wire nut to ensure
an electrical connection and made waterproof with an approved silicone splice
kit. The splice kit shall be King Technology Model 50-566 (1637 N. Warson
Road, St. Louis, MO 63132, 1-800-633-0232) or approved equal. Where
location wire is to be secured to the exterior of cleanouts, post, etc., stainless
steel pipe straps shall be used.

3. Construction

a. Trench Excavation and Backfill. Trench excavation and backfill shall be
performed as specified in the Technical Specifications - "Excavation and
Backfill of Trenches."

b. lnstallation of Pipe. Gravity sewer pipe shall be installed in accordance
with the best current practices and as required by the manufacturer. Gravity
sewer pipe, unless othenruise approved by the CTUIR Public Works Director,
shall be laid by progressing up grade from the existing or newly constructed
sewer; the sewer pipe shall be installed with bell ends laid upgrade unless
othenryise approved. Each pipe shall be properly bedded so as to be supported
along the full length of the pipe. A suitable foundation shall be achieved by a
slight excavation for the bell at each joint.

All rubber ring joints shall be lubricated and installed in accordance with the
installation instructions of the pipe manufacturer, taking particular care to avoid
pinching or othenryise causing damage to the rubber ring. Alljoints shall be free
of dirt and other foreign matter prior to the joining of the next pipe. All joints
shall be restrained to prevent creep and misalignment of joints. All pipe shall
have a ring painted around the spigot ends in such a manner as to allow field
checking of setting depth of pipe in socket.

Gravity sewer main lines shall be installed with the use of a laser beam and
target. Unless the work involves deep excavations, traffic problem, water
problem or approved by the CTUIR Public Works Director, the trench for the
first 100 feet shall not be backfilled until the sewer grade has been checked.
The Contractor shall set and aim the laser as controlled by the required

4t07
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"depths" and "slopes-" Careful attention shall be given to the setting up of thelaser and the p.eriodic checking of its aim, etc. Alllraoe cnã*¡ng of laser shallbe the responsibility of the Conlractor. Ali pipe shall be installed true to line andgrade' A tolerance of plus or minus 1A-inci-t deviation trom tir" graoe at eachjoint will be allowed. Extra care shall be given to the installation of sewer linesat minimum slopes to avoid flat slopes ¡n i-he line. All pipe shall be installed trueto line except when approved othenryise by the CTUIR public works Directoror shown on the Drawings' when 
"pproued 

or specified, the Contractor mayinstall a pipeline on a curve, but'àeflections shall not exceed the pipemanufacturer's recommended maximum deflection. For pVC pipe, deflectionsshall be achieved by bending the p¡pe. No joint ãeflections shail be allowed.

All foreign matter and gravel shall be removed from the inside of the pipe andfittings before being installed and the pipe and fittings shall be kept clean duringplacement. No pipe shall be laid in water or when conditions exist that in theopinion of the CTUIR Public Works Director are unsuitable for the placing ofpipe. All pipe and manhores shail be covered or prugged at night.

The Contractor may elect, at his own option, to drain or pump groundwater fromthe trenches into prwiously placed new'sewer lines as long as adequatedisposal is provided. The Contractor shall not discharge ã.v gt;rrdwater intoexisting live sewerlines. Adequate provisions shall be-maoe o]iiñe contractor
lor flnal disposal of the groundwater from trenches as approved by the CTUIRPublic Works Director. Any water discharged into new sewer lines shall beproperly screened to prevent the entrancã of debris ano gravel. At thetermination of dewatering operations the Contractor shall tnoroîgnry clean thesewer lines that were used. No sewer lines will be accepted as completed untilbeing cleaned as approved by the crurR pubric works birector.

4' Gravity Service Lines' 
-Gravity service lines shall be constructed in accordancewith the Drawings, specifications, and applicable provisions of the uniformPlumbing code as amended by the state'åi oreòon. The minimum srope ofservice lines shall be 1/4-inch per foot unless otheñv¡s" 

"pprou"J 
uv tn" crulRPublic works Director. The pipe size of gravity service lines shall be a minimum 4-inch diameter unless othenvise specífieol ftré contractor shall end gravity servicelines at the location as per the Drawings and at the ¡nvert elevation as shown on theDrawings or as set by the crulR Public works Director. Dead ends of service linesshall be marked with steel fence posts installed in the ground as shown on theDrawings.
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Connection of service lines to new or existing gravity sewer collector lines shall be
as per the Drawings and shall be inspected and accepted by the CTUIR Public
Works Director prior to backfilling. All sewer service connections shall be watertight
utilizing appropriate sewer service saddles or wyes. An approved wye fitting shall
be used when new sewer mains are being installed. All holes and taps into an
existing sewer main shall be cut using an approved tapping machine.

ln the construction of new sewage collection systems, connection of new services
allowing sewage into the system shall not be made until approval for connections
has been given by the CTUIR Public Works Director. No existing sewer service
shall be interrupted without the approval of the CTUIR Public Works Director and
service owner. Connections of new service lines to existing service lines shall be
by the oroper adaptor coupling.

The Contractor shall obtain all necessary permits required to construct service lines
from the CTUIR and the City of Pendleton prior to performing any work.

S. Locating Wire. A continuous solid copper tracer or locating wire shall be taped
along the top of all sewer service lines. This wire shall be secured to the top of the
pipe at maximum 10-foot intervals using 6-inch strips of 2-inch wide duct tape. All
splices shall be tied, electrically continuous, and made waterproof. Access to
terminal ends of the locating wire shall be made at cleanouts, terminal line marker
posts, and as shown on the plans, etc. The Contractor shall be responsible for
testing continuity in the wire after all work has been completed. The Contractor is

advised to do intermediate testing on his own after backfilling operations and prior
to surface restoration work to be sure continuity is maintained. lf there is a break
or defect in the wire, it shall be the Contractor's responsibility to locate and repair
the defect. The continuity of the location wire shall be tested by utilizing a pipe

locator to verify that a signal can be received along the full length of the service line.

The CTUIR Public Works Director shallwitness the acceptance test.

6. Testing.

a. General. The Contractor shall furnish all labor, necessary equipment, and
other apparatus including, but not limited to, gauges, mechanical or pneumatic
plugs, and air hose, necessary to properly perform the testing of sewer lines as
specified. New sewer service lines connected to existing sewer lines will not
be tested, but new service lines on new sewer lines shall be tested. The
Contractor may low pressure test sections of sewer lines before backfilling at
his own option; but the acceptance test shall be performed only after backfilling,
cleaning, and flushing has been completed.
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b' Acceptance Test. The Contractor shall perform all preliminary testing
required to determine that the lines to be tested are acceptable and comply with
the requirements of this section of the Specifications. After the Contractor has
determined that the lines will pass the required test, the Contractor shall
arrange for an acceptance test to be witnessed by the CTUIR public Works
Director. The Contractor shall coordinate the timingbf this acceptancé test with
the CTUIR Public Works Director. Twenty-four hõur notice srrält ue provided.
The lines will not be accepted until the accéptance test has been witnessed and
documented as passing. lf the acceptance test fails to pass the required
testing' the CTUIR may bill the Contractor the travel time and' all additional time
of the CTUIR Public Works Director for witnessing any additional tests.

c. Test Procedure. The method of testing follows the procedures ou¡ined in"Recommended Practice for Low-Pressure Ãir Testing of lnstalled Sewer pipe,,
published by Uni-Bell PVc Pipe Association, Uay isso. Specific questions
concerning test procedures may be referred to this publication.' To faciíitate test
verification by the CTUIR Public Works Director, ali air used shall pàss through
a single, above-ground control panel. The CTUIR Public Works birector shallhave the option of requiring the use of his own gauge. Test procedures are
summarized below:

1. The Contractor may wet the lines prior to testing.

2. Determine the average height of the groundwater over the line. The
test pressures required shall be increãsed 0.433 psi for each foot of
average water depth over the exterior crown of the pipe.

3. Add air slowly to the section of system being tested until the internat air
pressure is raised to 4.0 psig greater than the average back pressure
due to groundwater, but no greater than 9.0 psig.

4. After the test pressure is reached, allow at least two minutes for the air
temperature to stabilize adding only the amount of air required to
maintain pressure.

5. After the temperature stabilization period, disconnect the air supply.

6' Record the time in seconds that is required for the internal air pressure
to drop 0.s psig from 3.5 psig to 3.0 psig greater than the averåge backpressure due to groundwater.
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7. lf the time shown in Table I (attached at the end of this Technical
Specification), for the designated pipe size and length, elapses before
the air pressure drops 0.5 psig, the section undergoing test shall have
passed and shall be presumed to be free of defects. The test may be
discontinued once the prescribed time has elapsed even though the 0.5
psig drop has not occurred.

8. lf the pressure drops 0.5 psig before the appropriate time shown in
Table I has elapsed, the air loss rate shall be considered excessive and
the section of pipe has failed the test.

9. A Q value of 0.0015 cubic feet per minute per square foot shall be
utilized to assure the CTUIR of quality p¡pe materials, good
workmanship and tight joints.

Use the Test Work Sheet at the end of this Technical Specification for reporting
test results for each section of sewer line tested.

d. lnfiltration Allowance. Groundwater infiltration to the collection system,
including manholes, shall not exceed 50 gallons/inch diameter of pipe/mile/day.
Any infiltration in excess of this amount shall be corrected at the Contractor's
expense.

e. Deflection Test for PVC Pipe. All sanitary sewers constructed of PVC pipe
shall be able to pass a deflection test. The test shall be conducted by pulling
a go-nogo solid pointed mandrel or sewer ball through the completed pipeline.
The diameter of the mandrel or ball shall not be less than 95 percent of the
base inside pipe diameter as defined by ASTM D-3034, SDR 35 and ASTM
F679, T-1 pipe. The base inside pipe diameter and minimum mandrel diameter
are as follows:

Nominal Pipe
Size. ln.

6"
8"
10"
12"
15"
19"

4t07
GlCl¡ents\CTUIR\Wastewater\1 52€2\2007 Standards\SECTION_2.wpd

Minimum Mandrel
Dia ln.

5.46
7.28
9.08
10.79
13.20
16.13

Base lnside
Pipe Dia., ln.

5.742
7.665
9.563
11.361
13.898
16.970
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All lines shall be tested unless determined otherwise by the CTUIR public
Works Director based upon his observations during pipeline installation and
visual inspection of the pipeline. Testing shall be conducted on a manhole to
manhole basis and shall be done after the line has been completely cleaned
and flushed with water. The Contractor shall, at his own expense, locate and
repair any sections failing to pass the deflection test. All-areas failing the
deflection test shall be retested after corrective action has been taken.

f. Equipment. The Contractor shall perform all work and furnish all materials
and equipment as required to perform all required tests.

C. PRESSURE SEWERS

1. General. The Contractor shall furnish and install pressure sewer lines of the
size, type, and class called for on the Drawings. Pipe shall meet the following
specifications.

2. Materials.

a. General. The Contractor shall furnish and instafl pressure sewer pipe of the
size, type, class, and material called for on the Drawings. Where no specific
type of pipe is called for, the Contractor may select any type listed herein.
Once a particular type and manufacturer is selected, the 

-Contractor 
shall use

that type for the entire project unless other types are specifically called for on
the Drawings.

b. PVC Pipe. PVC pipe for pressure sewer lines shall conform to A\fr/WA
C900, DR 18 (150 psi pipe), or as othenruise specified. The pipe shall have
flexible rubber gasketed joints conforming to ASTM D-3139.

c. l¡gL Density Polyethylene pipe. High density polyethylene pipe shall
conform to A\A/WA C906 and shall have the SDR requirements called'for on the
Drawings. All joints shall be by the heat fusion method in accordance with the
manufacturer's reQuirements. Fittings shall be standard commercial products
manufactured by injection molding or by extrusion and machining or fabricated
from AWWA C906 pipe. The Contractor shall provide detaileO ðnop drawingsfor all joints and connections, including provisions for expansion and
contraction as recommended by the pipe manufacturer.

4t07
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d. Fittings for PVC Pipe. Unless specified othenruise, all fittings such as
elbows, tees, crosses, etc. shall be mechanical joint short-bodied compact
ductile iron fittings conforming to AWWA C153, Class 350. All fittings shall be
cement mortar lined in accordance with AWWA C104. Gaskets shall be either
ring or full faced, 1/8-inch thick conforming to A\¡úWA C111, Appendix B.

e. Restrained Pipe Joints and Fittings. Where called for on the Drawings,
restrained pipe joints shall be mechanical joint ductile iron with "MEGALUG"
field-installed restraint devices as manufactured by Ebaa lron, lnc., or approved
equal.

f. Valves and Valve Boxes. Gate valves 2 inches and larger shall conform
to AWWA C509 or C515. Valves shall be designed for 200 psi minimum
working pressure and shall be of iron body, resilient seat, non-rising stem
construction. Valves shall be equipped with O-ring type packing. The valve
shall have a 2-inch AWWA operating nut for buried service or as called for on
the Drawings. The valve ends shall be of the type required to match the pipe
to which they will be connected, as required in the Bid Schedule or as shown
on the Drawings. Valves shall be resilient wedge Kennedy Ken-Seal ll or
equal.

Each valve shall be equipped with an adjustable cast iron box of the sliding
type with a base large enough to cover the top casting of the valve. The
diameter of the valve box shall be not less than five (5) inches, and shall be of
such length so as to provide the depth of cover over the pipe without full
extension. Materials and installation workmanship for valve boxes shall be in
accordance with AWWA C600, Section 10.3.

g. Plug Valves. All plug valves shall conform to AWWA C504. The valve
body shall be constructed of cast iron (semi-steel) conforming to ASTM A126
Class B and shall be protected with a factory-applied fusion-bonded coating
meeting AWWA C550. The shaft and plug shall be integrally constructed of
cast iron (semi-steel) and shall be 100 percent encapsulated with Buna N

rubber. The stem seals shall be Buna N multiple "V" ring stem packing seals.
The valve seat surface shall be raised welded-in overlay of not less than 90
percent nickel. Flange dimensions, facing, and drilling shall conform to ANSI
816.1, Class 125. Mechanical joints shall meet the requirements of AWWA
C111|ANSI A21.11. The valve shall have a 2-inch AWWA operator not for
buried services and handwheel operator for non-buried services or as called for
on the Drawings. Worm gear operators shall be furnished for all 4-inch or

4t07
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larger valves. Valves shall be M&H 1820 eccentric plug valves, pratt
Ballcentric plug valves, or approved equal.

Each valve shall be equipped with an adjustable cast iron box of the sliding typewith a base large enough to cover the tôp casting of the valve or undergroundactuator' The diameter of the valve oox w¡ll be noi less than s inches, and shallbe of such length.so as to provide the depth ãf 
"ou"r. 

over the pipe without fullextension' Materials and installation *ork*"nship for valve boxes shall be inaccordance with AWWA C600, Section 10.3.

h' Thrust and Anchor Blocks. Thrust and anchor blocks shall be located andsized as shown on the Drawings, and at all changes in direction, or as requiredby the crulR Public works ò¡rector. concréte used for the blocks shall bePortland cement concrete with a minimum 2g-.day strength of 2,500 psi. Allconcrete shallbe placed so that pipe joints and fittings will be accessible forrepair.Concrete shall be placed against uná¡sturbed material. Anchor rods shall be 3/4-inch diameter galvanized sieel, embedded a minimum of 1g inches in concrete.

¡' Locating wire. Locating wire shall be a minimum of 12 awguF solid copperwith green colored insulatioñ. The use of rHHÑ wire will not bä acceptable. Atall splices the connecting ends of the wires shall be ou"rl"pp"oãnd tied. Theends shall be stripped and connected with a wire nut to ensure an electricalconnection and rrade waterproof yltlr an approved silicone splice L¡t. rn" splicekit shallbe King T_echnology Model 50-s6o tio¡z rv. Warson Road, st. Louis, Mo63132, 1-800-633-0232) ór equal. Wheie location wire is to be secured toexterior of cleanouts, valve boxes, etc., stainless steel pipe straps shall beused.

3' construction. The contractor shatl construct pressure sewer lines of the size,type, and class specified on the Drawings. eip" shalf meet the materialspecifications contained herein. All work pðrror*ui in the installation of pressuresewer lines shall be performed as per..the Drawings, the applicable portions ofsubsection "Gravity sewers-construciion" containedÏerein, 
"i,ä ". i"quired by themanufacturer' when it is necessary to deflect fip" ¡oint. t'o conrorm ìo the profíleand alignment of the sewage forcemain, the amount ôt oenãct¡ãn óãi¡o¡nt shall notexceed 70 percent of the deflection recommended by the Manufacturer. Allpressure sewer lines shall be installed to grade as shown on the orawings. 

'."

Sewage air release valves shall be provided where required and designed for theintended use.

4t07
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lnstallation of service line pipe shall be in accordance with the applicable

requirements contained herein. The Contractor shall end pressure service lines at

the location as per the Drawings and at the invert elevation as shown on the

Drawings or as set by the CTUIR Public Works Director. Dead ends of service lines

shall bé marked witir steel fence posts installed in the ground as shown on the

Drawings.

ln the construction of new sewage collection systems, connection of new services

allowing sewage into the system shall not be made until connections have been

"pprouéd 
by tñe CTUIR pubt¡c Works Director. No existing sewer service shall be

intärrupted without the approval of the CTUIR Public Works Director and service

owner.

The Contractor shall obtain all necessary permits required to construct service lines

on private property.

4. Locating Wire. A continuous solid copper tracer or locating wire shall be taped

along the to[ of all pressure sewer lines, including service lines. This wire shall be

secured to ine top of the pipe at maximum 10-foot intervals using 6-inch strips of
2-inch wide duct tape. The iocation wire shall be brought to the surface at all valve

boxes, cleanouts, and terminal line marker fence posts. The wire shall be secured

to valve boxes, cleanouts, and posts with stainless steel pipe clamps. All splices

shall be tied, electrically continuous, and made waterproof. Access to terminal

ends of the locating wire shall be made at all manholes, cleanouts, valve boxes,

terminal line markeifence posts, and as shown on the plans, etc. The result of this

installation shall be a continuous wire circuit electrically isolated from ground' The

Contractor shall be responsible for testing continuity and for testing isolation from

ground in the wire after all work has been completed on the test section. The

óontractor is advised to do intermediate testing on his own after backfilling

operations and prior to surface restoration work to be sure continuity is maintained.

lf there is a break or defect in the wire, it shall be the Contractor's responsibility to

locate and repair the defect. The continuity of the location wire shall be tested from

one test load point to the next by use of a temporary wire laid between test points

in-line with an ohmmeter. Resistance shall be measured with an approved

ohmmeter that has been properly calibrated. The continuity of a test section will be

accepted if the resistance of the test section does not exceed 5 ohms per 500 feet

of location wire being tested. lsolation from ground shall be measured with a
megohmmeter and snãU ne a minimum of 20 megohms for any section of location

wire tested. The CTUIR Public Works Director shall witness the acceptance test'

4t07
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5. Testing

D. MANHOLES

1. Materiat.

a' General' The Contractor shall be responsible for determining the length ofany given section of line to be tested. lt is recommended that thã långir, of lineto be tested not be excessive so that tne ¡oentNããi¡on of any problem areascan be readily made. lt is also recommended that testing follow closely afterthe pipe installation and backfill.

b' Hydrostatic Testing of Pressure sewer Lines. Each section of the línes
!9roJe bging placed intõ service shall oe ¡solaìåJãnd stowty fiiled with water.Air should be expelled from the lines through taps maae at the high points. Thecontractor shall be responsible for makin-g 

"ny 
n"ò""sary taps in addition tothose shown on the Drawings, and such aoã¡t¡ona¡taps shall be at no additionalcost to the CTUIR.

All lines shall be pressure tested by the contractor at 100 psi pressure for onehour' Any cracked or defective pipe or fitting shall be r."rou"o anj reptaceo.

c' Leakage Test. Each section of the line before being placed into serviceshall be tested by the contractor for leakag"-f;i r period of two hours at anaverage gage pressure of 60 psi. The pressure during the test shãjl not taubelow 40 psi' The allowable leakrg" a oetinðo-ùy the foltowing equation:L=ND (P)o',rr4oo in which L = ailowa-bre rearále (gårnr), N = number of jointsor connections, D = nominar diameter in inchãs,'Ë-= 
"u"r"ge 

gage pressureduring the test in psi. 
. 
Leakage is defined ,. inã-qurntity of water supplied intothe section of line being testéd, during and at tne Ëna ót tne t"it, iñåi quantitybeing such that the pressure at the eñc of the test is equal to the pressure atthe beginning of the test. should any test disclose leakage greater than thatspecified, the Contractor shall locate and repaii iñ" defective joints until theleakage is within the specified allowance.

d' Equipment. The contractor shall perform and provide all equipment andmaterials necessary to perform the required test.

a' cast-in-place Goncrete Base sections. Cast-in-place concrete basesections for manhole construction shall have " rìn¡rrm 2g-day strength of

4t07
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3,000 psi, unless approved otherwise by the CTUIR Public works Director' and

shall not be less inan O inches in thickness in any section' Required "U"

shaped channels shall be constructed by the use of properly shaped forms'

lntersecting flow channels shall have smooth uniform transitions. All channels

shall have smooth troweled finishes. All shelf area shall be uniformly shaped,

have a rough float finish and shall slightly slope towards the channel. The shelf

shall be above the top of the sewer pip". The contractor shall be responsible

for the determination äf pipe hole orientation and grade. Cast-in-place concrete

base sections will onty Oe used where called for specifically on the Drawings or

where approved by the CTUIR Public Works Director'

b. precast Goncrete Base Sections. Precast concrete base sections shall be

ãpproved by the CTUIR Public Works Director. Concrete shall be consolidated

ny't""n"nical vibration and shall have a minimum strength of 3,000 psi at 28

ãåy" Reinforcing shall be provided in the base and walls' Minimum concrete

thiókness shall 6e 6 incñes. Required rrurr shaped chann-els shall be

constructed by the use of properly shaped forms. lntersecting flow channels

shall have smooth uniform iransitions. All channels shall have smooth troweled

finishes. All shelf area shall be uniformly shaped, have a rough float finish and

shall slighfly slope towards the channel. The shelf shall be above the top of the

i"*", ùp". The Contractor shall be responsible for the determination of pipe

hole orientation and grade. Precast concrete base sections shall not be used

unless specifically 
"ãteO 

for otherwise on the Drawings or approved by the

CTUIR Public Works Director.

c. precast Goncrete Manhole Sections. Precast concrete manhole sections

shall conform to ASTM C-47g and consist of Circular sections in the standard

48-inch diameter. No more than two lift holes shall be cast into each section.

Holes shall be located as to not damage reinforcing or expose it to-.corrosion'

At the manufacture/s option, steel loofs may be provided for handling, in lieu

of lift holes. All lift holes shall be patched to prevent water seepage into the

manhole. precast manhole cones shall be eccentric unless otherwise specified

and shall meet ASTM C-47g. Flat slab covers for manholes shall conform to

ASTM C-47g. Slabs, cones and ring sections shall be free from fractures,

cracks, rock pockets, or exposed reinforcement. Joint seal material shall be

"Kent Seal" mastic acrylic polymeric sealant, O-ring rubber gasket, or approved

equal.

Manholes which have a depth of 5-112 feet or less, from the top of the manhole

cover to the pipe invert, si'rall utilize a 48-inch diameter section and flat slab

cover. Cone sections shall not be used for manholes less than 5-112 feet in

4l07
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depth, unless approved by the Engineer, or called for on the Drawings.
Manholes with a flat slab cover may be required for depths greater than S-1/2
feet when called for on the Drawings.

d. Pipe Connection to Manholes. All pipe connections to manholes shall be
constructed as shown on the Drawings, shall be flexible, and shall allow
movement of the sewer pipe in all directions. Manhole pipe couplings shall be
suitable for the sewer pipe type connecting to the manhote. A/c sewer
couplings with an appropriate adaptor gasket by Romac lndustries, or approved
equal, may be used for cast-in-place manhoie bases. when precast base
sections are used, _an A-Lok pipe connector as manufactured by A-Lok
Products, lnc., PSX Flexible Connector as manufactured by press Seal Gasket
corporation, Kor-N-seal as manufactured by core and seal company, or
approved equal shall be used. All pipe/manhole connections shall be
watertight. The manhole pipe couplings shall be installed in accordance with
all manufacturer instructions. All connections shall match the grade and
alignment of the pipe entering and exiting each manhole. Mañhole pipe
connections shall be constructed so that the wastewater flow through'the
manhole is not restricted in any way. Fittings for drop manholes shall be of the
same material as the attached sewer pipe.

e. Manhole Rings and Covers. Manhole rings and covers shall be lnland
Foundry co., lnc., No. 802 suburban or g22 with no hole cover, style 1 Blind
Pickhole, or approved equar. castings shall be tough, close-graíned, gray iron
free from blow holes, shrinkage and cold sheets. They shall ðonform io ASTM
A-48 and shall be smooth, sound, clean and free from blisters and defects.
Castings and covers shall be planed and ground when necessary to insure flat
and true surfaces. Covers shall be true and shalt seat within the ring at allpoints. When watertight cover is called for on the Drawings or in the General
Requirements, an lnland Foundry No. 804 OR 823 frame with watertight cover
shall be provided, or equal. Provide 2 extra gaskets for each watertilnt cover
furnished.

f. Manhole lnflow Protectors. The watertight manhole inflow protectors shall
be manufactured of a plastic polymer that will not corrode, cannät be damagedby sewer gases or road oils, and will not become britfle in subfreeãng
temperatures. They shall have a spring-loaded gas relief vatve automatically
activated at approximately 112 psi and a vacuum relief valve automatically
activated when the differential pressure reaches approximately 2-1t4 psi. Thè
bowl shall be deep enough that the valves or the protector are not damaged
during the removal of the lid. The gasket shall be a heat welded type that
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conforms to the irregularities in the frame. The watertight manhole insert shall
be "Sewer Guard" by Fosroc-Preco lndustries, Ltd., or approved equal.
Manhole inflow protectors shall be installed where shown on the Drawings or
where required by the CTUIR Public Works Director.

The Contractor shall be responsible for measurement of manhole openings, the

dimension of which is required for ordering of watertight manhole inserts. New

covers to have manhole inserts shall be factory machined to accept the insert.

g. Manhole Stubouts. Manhole stubouts shall be constructed as called for on

the Drawings or as directed by the CTUIR Public Works Director. The stubouts
shall have the appropriate flexible connection at the manhole. The outside end
of the stubout shall be secured, sealed watertight with a block and plug with

rubber ring seal. All stubouts shall be 8-inch diameter and S-foot minimum
length unless otherwise approved or shown.

2. Gonstruction. Manholes shall be constructed to the line, grade, and detail as

shown on the Drawings and as approved by the CTUIR Public Works Director.

Excavation and backfill of the manhole shall be performed in the same manner as

specified in Technical Specifications -"Excavation and Backfill of Trenches," where

applicable. The base section shall be carefully placed on the prepared bedding of
G;' minimum base of crushed rock so as to be fully and uniformly supported in true

alignment, and making sure that all entering pipes can be inserted on proper grade.

All connections and joints made at manholes shall be watertight. All manholes are

to be watertight and any leakage shall be corrected in an approved manner.
Backfill shall be brought up evenly on all sides of the manhole.

3. Testing. The Contractor shall be responsible for providing all equipment, labor,

and materials necessary for performing manhole testing.

All manholes shall be individually tested to verify their watertightness. Each

manhole shall be tested for acceptance after all work has been completed including

restoration work. Preliminary testing prior to final acceptance is advised.

The testing shall be by a vacuum test in conformance with ASTM C1244 "Standard

Test Methód tor Concrete Sewer Manholes by the Negative Air Pressure (Vacuum)

Test." All manholes must be watertight. Any points of leakage must be repaired
by the Contractor, even if the manhole passed the vacuum test.
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The vacuum test shall generaily foilow the following procedures:

a. All pipes entering the manhole shall be temporarily plugged, taking care to
securely brace the pipes and plugs to prevent them trõm Oeing drawn into
the manhole.

b. The test head shall be placed at the top of the manhote in accordance with
the manufacturer's recommendations.

c. A vacuum of 10 inches of mercury shall be drawn on the manhole, the
valve on the vacuum line of the test head closed, and the vacuum pump
shut off. The time shall be measured for the vacuum to drop to g inches of
mercury.

d. The manhole shall pass if the time for the vacuum reading to drop from 10
inches of mercury to g inches of mercury meets or excêeds the values
indicated in Table 1.

e. lf the manhole fails the initial test, necessary repairs shall be made by an
approved method. The manhole shall then be retested until a satisfaótory
test is obtained.

f. The results of the manhole test shall be reported on the "Attachment B -
Manhole Test Record" form, a copy of which is located at the end of thissection. The Contractor shall complete this form and provide it to thecrulR Public works Director prior to substantial completiön.
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4. Connection to Existing Manhole. Connections to existing manholes when
required on the Drawings shall be made by the Contractor. All connections shall
be made in such a manner as to leave the existing manhole watertight. All flow
lines shall be properly shaped, and all new concrete shall be placed against a clean
and sound surface. An approved epoxy bonding agent shall be used on all existing
surfaces to be bonded to new concrete or mortar. All applicable conditions for new
manholes described previously shall apply.

E. CLEANOUTS

1. Materials

a. Cast lron Rings and Govers. Main line cleanouts shall have cast iron rings
and covers such as lnland Foundry Co., lnc., No. 240, for 8-inch riser pipes,
and No. 241 for 6-inch riser pipes, or approved equal. Service line cleanouts
shall have cast iron rings and covers such as lnland Foundry Co., lnc., No.274,
or approved equal.

b. Pipe. Pipe used in the construction of cleanouts shall be consistent with
type of sewer pipe to which it is connected.

4l07
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TABLE 1 - Minimum Test Times for Various Manhole Diameters

Depth
(ft.)

Diameter, inches

30 33 36 42 48 54 60 66 72

Time, seconds

<8
10
12
14
16
18
20
22
24
26
28
30

11

14
17
20
22
25
28
31
33
36
39
42

12
15
18
21
24

14
18
21
25
39
32
35
39
42
46
49
53

17
21
25
30
34

20 23
29
35
41
46
52

26
33
39
46
52
59
65
72
78
85
91
98

29 33
41
49
57
67
73
81
89
97
105
113
121

27 38

25
30
35
40
45
50
55
59
64
69
74

36
43
51
58
65
72
79
87
94
101
108

30
33
36
39
42
45

42
46
51
55
59
63

53
64
64
75
81
87
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2. Construction

a- Main Line Cleanouts. Main line cleanouts shall be constructed as shown
on the Drawings. The select backfill shall be carefully compacted around the
cleanout riser pipe to prevent damage or displacement of the pipe.

b. Service Line Cleanouts. Service line cleanouts in public rights-of-way shall
be constructed as per the Drawings and approved by the erigineer. Service
line cleanouts on private property shatl be constructed in accordance with the
Uniform Plumbing Code.

3. Testing. Cleanouts shall be tested as a part of the lines to which they are
connected.

F. WATER.SEWERCROSSING

Wherever possible, the bottom of new or existing water lines shall be 1.S feet or
more above the top of the sanitary sewer line. Where the water line crosses over
the sanitary sewer line but with a clearance of less than 1.5 feet, the Contractor
shall center one full length of the new sewer pipe at the crossing point. Use pVC
pressure pipe, ASTM D-2241, SDR 32.5, (125 psi) at the crossing point. Where the' water line crosses under the sanitary sewer line, the Contractor Jhall center one full
length of the new sewer pipe at the crossing point.

lf the CTUIR Public Works Director determines that conditions are not favorable or
finds evidence of poor water line condition, the water line shall be replaced with a
full length of water pipe centered at the crossing point.

When constructing sewer service lines, the CTUIR Public Works Director may
require the depth of the service lines to be revised in order to eliminate the need for
a water-sewer line crossing.

G. MARKER POSTS

The Contractor shall furnish and place 4"x4" pressure treated wood posts at
locations shown on the Drawings and as direcied by the CTUIR public works
Director to mark the locations of certain manhotes and ôther appurtenances. posts
shall be set solidly in the ground. All posts improperly set shall be reset.
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H. CLEANING AND FLUSHING OF COMPLETED AND TESTED SEWERS

Prior to final inspection of the sewer system by the CTUIR Public Works Director,
the Contractor shall flush and clean all parts of the system. All accumulated
construction debris, rocks, gravel, sand, silt, and other foreign material shall be
removed from the sewer system at or near the closest downstream manhole. lf
necessary, mechanical rodding or bucketing equipment shall be used.

All sewer pipes including gravity sewers, pressure sewer lines, service lines, etc.,
installed shall be flushed, as thoroughly as possible with the water pressure and
outlets available. Flushing shall be done after the pressure test has been made.
It must be understood that flushing removes only the lighter solids and cannot be
relied upon to remove heavy material allowed to get into the sewers during
construction. The Contractor shall provide sufficient water and appropriately sized
taps at either end of the line to develop a velocity in the sewers during flushing of
at least 2.5 fps.

I. SEWER LINE INSPECTION

1. Television lnspection. The gravity sewer lines and drain lines shall be visually
inspected by means of closed circuit televísion. The intent of the television
inspection option is to enable the CTUIR to inspect the interior of select runs of
gravity sewer line to determine the general quality of pipeline installation. The
CTUIR may require the TV inspection to be performed up to one year after
completion and acceptance of the work.

All sections designated by the CTUIR Public Works Director to be TV inspected
shall be cleaned sufficiently to allow passage of TV equipment and so that cracked
joints and breaks can best be observed. Cleaning shall be by high pressure
flushing or as approved by the CTUIR Public Works Director. During the TV
inspection the contractor shall maintain a small flow of water in the pipeline in order
to observe high or low areas in the grade of the pipe.

The television camera used for the inspection shall be one specifically designed
and constructed for such inspections. The camera shall be self-propelled with a
remote control rotating head capable of "looking up" service line connections and
also capable of 360' scanning of pipeline joints. lt shall be operative in 100 percent
humidity conditions. Lighting and camera quality shall be suitable to allow a clear,
in-focus picture of a minimum of 6 lineal feet of the entire inside periphery of the
sewer pipe. The camera shall be color with standard broadcast quality or better.
The Contractor shall submit a video tape which demonstrates the camera picture
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The operating technician shall have control of the movement of the televisioncamera at all times. This may be accomplished by means of remote controlwinches or by telephone or other suitable means of communications between thewinches at either end of the manhole section being surveyed The travel speed of

quality prior to performing the work. Ttre camera picture quality shall be approvedby the CTUIR Public Works Director. To ensure päat pictüre qlatity tnroughout allconditions encountered during the survey, a variable iniensity cðntroi of the cameralights and remote control adjustments ior focus and iris shall be located at themonitoring station. Focal distance shall be adjustable through a range of from 6inches to ìnfinity. camera monitors shall be locäteo within a tãmperàtüre controlled
studio which will allow seating of two authorized viewing personnel in addition to theoperating technician. There shall be available within thê studio two or more viewing
monitors operating simuJtaneously and of a proper size to allow all persons in thestudio to have a satisfactory and comfortable view of the v¡Jào presentation.
Monitors shall h"y9. good quality resolution. Continuously o¡splåïãi'-;''th;
monitors as part of the video presentation shall be the date oi the éurvey, numberdesignation of the manhole section being surveyed, and a continuous forward andreverse readout of the camera distance in feet from the manhole of reference. Theability to change the location of this readout on the picture is a desirable feature.

lbe a 3 Any meansof propelling the camera th rough the sewer which would exceed this rate of speedor produce non-uniform or jerky movements shall not be acceptable. At theContractor's discretion or at the direction of the CTUIR publi c Works Director, thecamera shall be stopped and backed up to view and analyze conditions that appearunusual or uncommon to a good sound sewer. The operating technician shall atall times be able to move the camera through the line in either direction without lossof quality in the video presentation on the monitor. The picture at all times shall befree of electrical interference and provide a clear, stable image of the resolutions
specified

Í

Video tape recording of all sewer line inspections shall be made on 1:2-inch VHSvideo cassettes recorded on "sP" speed and shail be enclosed in vinyl plasticboxes' The composite video and audio tape recordings of the sewer lineinspections shall be compatible for replay on 
"urrent 

VHS Video Recorders. Thereplay of the recorded video information, when reviewed on a monitor receiver,
shall be free of electrical interference and provide a ctear, stable ¡mage. The audioportion of the composite signal shall be sufficiently free from etectrical interferenceand background noise to provide complete intettþioility of the oral report. Audioreports shall be recorded by the operating techniciãn on the video tapes as they arebeing produced and shall include the locátion of the sewer, the names or numbers
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of the manholes involved, a manhole-to-manhole direction of travel, and a detailed

description of the conditions in the sewer line as they are encountered.

tn no case will dubbing of the audio portion be allowed after the survey. The video

taping and the monitoring equipment shall have the capability to instantly review

both video and audio quality of the video tape productions at all times during the

television survey. The purpose of the video tape recording shall be to supply a
permanent visual and audio record of the manhole section surveyed, and the video

iapes shall become the property of the CTUIR Public Works Director upon

completion of the project.

Detailed printed location records shall be made by the operating technician and

shall clearly show the exact location in relation to the adjacent manholes of each

infiltration þoint, building sewer connections, all joints which are infiltrating or exhibit

other unusual conditioñs, roots, storm sewer connections, collapsed sections of
pipe, joints sealed, presence of scale or corrosion and other discernible features.

itandwritten reports shall be submitted to the CTUIR Public Works Director daily.

Within 20 days of completion of the initial TV inspection work, the inspection report

forms shall be typewritten and submitted to the CTUIR Public Works Director. The

video tape shali be properly indexed to the written reports using real time and an

index to the written reports shall be provided which indexes each sewer line section
(between manholes) to the reports. The intent is to enable a user of the report to

easily ¡nd any given section of the sewer system in the reports and on the video

tapeð. Prior iolommencing work, the Contractor shall provide the CTUIR Public

Works Director a sample of the proposed report format to be used by the

Contractor. The CTUIR Public Works Director and Contractor shall agree on the

report format before work proceeds. All reports shall be complete and accurate.

2. Necessary Repairs. lf in the opinion of the CTUIR Public Works Director, after
TV inspect¡on, tfre sewer lines in question require repair and/or replacement to

meet the original contract specifications, the contractor shall be required to perform

all necessary repairs and replacement at no cost to the CTUIR. lt shall be

understood that any necessary repairs required will have been the result of poor

construction or defective materials.

3. lnspection of Lines. Supplemental to TV inspection shall be the inspection of
lines by excavation at suspected joints, etc. lf, in the opinion of the CTUIR Public

Works Director, a line is suspected to have excess infiltration, the CTUIR Public

Works Director may require the Contractor to excavate down to the joint(s) in

question. The Contractor is responsible only for those lines or parts thereof he

actually constructed. lf any joints or pipes are found to be defective in that portion
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the Contractor constructed, the Contractor atone shall bear the cost of locating,
excavation, and replacing or repairing the defective pipe or joints in a line. lf no
defects are found in a suspect line, the CTUIR sl.rail beai the justifiable costs
incurred in the search for infiltration defects.
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rABLE I

MINIMUM SPECIFIED TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP
FoR slzE AND LENGTH oF ptpE tNDtcATED FoR o = o¡ots

450 ft.

1:53

3:12

5:42

8:54

12:50

20:02

28:51

39:16

51:17

46:54

80:07

96:57

115:23

400 ft.

1:53

2:51

5:04

7:54

11:24

17:48

25:38

34:54

45:35

57:42

71:13

86:10

102:34

350 ft.

1:53

2:50

4:26

6:55

9:58

15:35

22:26

30:32

39:53

50:30

62:19

75.24

89:44

300 ft.

1:53

2:50

3:48

5:56

8:33

13:21

19:14

26:11

34:11

43:16

53:25

64:38

76:55

250 ft.

1:53

2:50

3:47

4:57

7:08

1 1:08

16:01

21:49

28:30

36:04

44:31

53:52

64:06

200 ft.

1:53

2:50

3:47

4:43

5:42

8:54

12:49

17:27

22:48

28:51

35:37

43:56

51:17

150 ft

1:53

2:50

3:47

4:43

5:40

7:05

9:37

13:05

17:57

21:38

26:43

32:19

38:28

Specification Time for Length (L) Shown (min:sec)

100 ft

1:53

2:50

3:47

4:43

5:40

7:05

8:30

9:55

11:24

14:25

17:48

21:33

25:39

4
Time for
Longer
Length
(sec.)

.190 L

.427 L

.760 L

1.187 L

1.709 L

2.671t
3.846 L

5.235 L

6.837 L

8.653 L

10.683 L

12.926 L

15.384 L

3
Length

for
Minimum

Time

597

398

298

239

199

159

133

114

99

88

80

72

66

2
Minimum

Time
(min:
sec)

1:53

2:50

3:47

4:43

5:40

7:05

8:30

9:55

11:20

12:45

14:10

15:35

17:OO

1

Pipe
Diameter

(in.)

4

6

I
10

12

15

18

21

24

27

30

33

36





Project Name

Date Job No.
Location of TesUstationing

1. Wetted Line: yes _ No _
2. Average height of groundwater over crown of sewer rine
3. lnternalAir Pressure (p.,):

Pr=4.0 psig + Groundwater Ht. x 0.433 psi = 4.0 + (_'x .433)= _ psig4. lnitial Starting Test Air pressure (pr):
P, = P., - 0.5 psig = _- 0.5 = _ ps¡g

5. Ending Test Air pressure (p.)
P, = P, - 1.0 psig

6. Time of test from p, to p, (in seconds)
Start Time T.
End Time T,

Tr-T'= seconds
7. Test Pipe Data

* lf actual time is greater than minimum required, then the pipe passes the

ft.

pressure test.

Test Passed: _yes _ No
Corrective Measlres:

Contractor's Firm Name

Contractor's Representative Signature. Tifle

Pipe
Diameter
(inches)

Length
of

Pipe

Minimum
Time

Required
(from Table l)

Actual
Time

(T, - T,)

Actual Time
Greater Than

Min.
Required?
Yes/No*

Public works Director's Representative's signature:
Title:





ATTACHIVIENT B

MANHOLE TEST RECORD

Project: Project No
contractor: Testing Company:
V/itnessed By:

(Inspector)

VACTJT..TM
Date MH

No.
Paved?

or
MH MH Vac. Vac.

End Start
lme

End
Total Volume Loss PASS

Ma¡holes shall be ñlled to a mark ou the iron frame at the startof the or to the rim of the

NOTE:

informal

surfaceAdjacent restoration beE'iU before acoryleted manholeconducting sanitary testacceptance
finish and finalpavlng toadjushent testgrade. conductedAny beforehand shell be cousidered

notwill cot¡nt for acceptance.

testaçtüm bewíll ulconducted accordance with latest applicable suchstandards, ¡ts established procedures
on ASTM c 24493, Iat 0" vacuum-ofstarting Hg
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STORM DRAINAGE SYSTEM

A. GENERAL

1' scope' These specifications coverthe furnishing and installation of gravity stormdrain lines, catch basins, manholes, and miscellanðous appurtenances. The workincludes, unless othenrvise specified, furnishing-åil'l"ior, materials, tools, equipmentand incidentals required to construct a compiet" ,iãm drainage system ready forservice as ouflined in the Drawings and speiifications.

2' specifications, References. specification references made herein formanufactured materials such as pipe, fittings, anã mannole rings and covers refer todesignations for the Ameri""n w"i"r workJs Associai¡on (A\ffwA), or the American

;,::*tn 
for Testing and Materials (ASTMI as tnáy are effective on ii.," date of ca¡ for

3' catalog lnformation. catalog information on all equipment to be installed shallbe submitted to the Engineer for approvar prior to instailation.

4' care and Handling of Materials. Adequate precautions shallbe taken to preventdamage to pipes, fittiñgs, manhole 
"ordonãnis,-ãno all other materials used inconstruction of the storm drainage system. Pipe and other mater¡als àùring transportshall be secured. individually o-y usg of wooo ipã"", blocks or wood crates, orotherwíse protected to preüeni collision of individual pieces 

"nJ 
tn" possiblesubsequent damage.

All pipe, fittings and manhole components shall be loaded and unloaded in a mannerto prevent shock ordamage. undérno circumstancei shallsuch r"i"rLtbe dropped.All materials on the ground shall be protect"J iror damage. All pipes, fittings,manhole components, and all other materials used in the coniruct¡on Jttn" drainagesystem shall be carefully inspected oy th" conirá"ior'prior to instaltation. All defectivematerials shallbe rejected. All materials which 
"r" 

o"r¡u"reo cons¡oei"olv in advanceof their instailation shail be stored in a satisfactory manner.

Proper materials, to.ols and equipment shall be used by the Contractor for safe andconvenient prosecution of the work. All pipes, f¡ti¡nó;, etc. shall be carefully loweredinto the trench piece by piece in sucr'r " r"nn"r" to pr"u"nt any damage to the
|ffiil:!: under no circumstances shall materiats be dropped oioùrp"d into the

5' certification by Manufacturer. At the crulR pubfic works Director,s request,the contractor shali furnish a sworn statement from the manufacturer, stating that
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7. Alternate Materials. Alternate materials willbe considered in accordance with the

General Requirements.

inspection and all specified tests have been made on the supplied material and that

the results thereof òompty with appropriate specifications. The statement shall also

state that all materials furnished are in accordance with these Contract Documents and

that all materials are new.

6. Restoration, Finishing, and Cteanup. The Contractor shall restore or replace

allpaved surfaces, graveled surfaces, curbing, sidewalks, trees and shrubbery, lawns,

paðtures, fences and other existing facilities to their originalcondition- _See Technical

bpecifications - "Excavation and Backfill of Trenches" and Technical Specifications -

"surface Restoration" for specific requirements.

B. GRAVITY STORM DRAINS

1. Materials.

4to7
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a. Solid Wall pVC pipe. Solid wall PVC pipe shallbe solid wallconstruction and

shall conform to the requirements of ASTM D-3034, SDR 35 for pipe up to 1S-inch

diameter and ASTM F-679, Type 1 only, for pipe sizes 18- to 27-inch diameter.

Joints for solid wall pVC pipe-shall conform to ASTM D-3212 using elastomeric

gaskets conforming to ASTM F-477.

b. profile Wall pVC Pipe. Profile wall PVC culvert pipe and profile wall PVC

storm Sewer pipe shall be Johns-Manville "Perma-Loc," or equal, meeting the

requirements oi AASHTo M-304 or ASTM F-794 series 46. Joints for profile wall
pvb pipe shall conform to ASTM D-3212 using elastomeric gaskets conforming

to ASTM F-477.

c. Ductile lron Pipe. Ductile iron pipe and fittings shall conform to A\|úWA

C150, AWWA C11à, AWWA C151, and AWWA C110 and shall be minimum

pressure Class 150 unless specified othenryise. All ductile iron pipe shall have a

b¡tum¡nous sealed cement mortar lining conforming to AWWA C104. All joints,

unless otherwise specified, shall be push-on rubber gasket joints conforming to

AWWA C111.

d. HDpE pipe. Corrugated high density polyethylene pipe and fittings 48 inches

and smaller shall confdrm to AASHTO M-252 and AASHTO M-294 accordingly.

Corrugated high density polyethylene pipe and fittings shall have watertight joints

3-2
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and shall be either Hancor "Blue-seal," Advance Drainage system ,'N-12,,,or
equal. Alljoints for corrugated polyethylene pipe shall be rñaOe with a beil/bellor
bell and spigot coupling and shali conform io'ASTM D-3212 using elastomeric
gaskets conforming to ASTM F-477. All gaskets shall be factory ¡nðtalleo on thepipe in accordance with the manufacturei's recommendations.

2. Construction.

a. Trench Excavation and Backfill. Trench excavation and backfill shall beperformed as specified in the Technical Specifications - "Excavation and Backfifl
of Trenches." When the installation involves the replacement of an existing line,
the trench excavation and backfill shalt include the removal of existing curbs,
sidewalks, paving and base rock, and the existing line, etc., as may be required.

b. lnstallation of Pipe. Gravity storm drain pipe shall be installed in accordance
with the best current practices and as required oytre manufacturer. Gravity storm
drain pipe, unless othenruise approved by tne CiulR public Works Director, shall
be laid by progressing upgrade from the existing or newly constructed storm drain;
the pipe shall be installed with bellends laid upgrade unless otheruvise approved.
Each pipe shall be properly bedded so as to bJsupported along the full length of
the pipe. A suitable foundation shall be achieved by ä slight excãvation forthe bell
at each joint.

All,rubber ring joints shall be lubricated, except when using rolling rubber gaskets
with concrete pipe, and installed in accordance with the inðtallatiõn instructions ofthe pipe manufacturer, taking particular care to avoid pinching or otherwise
causing damage t9 the rubber ring. Alljoints shall be free of c¡rt año otherforeign
matter prior to the joining of the next pipe. Alljoints shall be restrained to prevent
creep and misalignment of joints. All pipe shall have a ring painted around the
spigot ends in such a manner as to allowfield checking of sãtiing depth of pipe in
socket.

All pipe shall be installed true to line and grade as shown on the Drawings. A
tolerance of plus or minus 1t$-inch deviation from true grade at each joint will beallowed. Extra care shall be given to the installation of storm drain lines atminimum slopes to avoid flat slopes in the line.

All foreign matter and gravel shall be removed from the inside of the pipe andfittings before being installed and the pipe and fittings shall be kept clean duringplacement. No pipe shall be laid when conditions ei¡st that ¡n the opinion of the
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CTUIR Public Works Director are unsuitable for the placing of pipe. All pipe and
manholes shall be covered or plugged at night.

The Contractor may elect, at his own option, to drain or pump groundwater from
the trenches into previously placed new storm drain lines as long as adequate
disposal is provided. Adequate provisions shall be made by the Contractor for
final disposal of the groundwater from trenches as approved by the CTUIR Public
Works Director. Discharge water into new storm drain lines shall be properly
screened to prevent the entrance of debris and gravel. At the termination of
dewatering operations the Contractor shallthoroughly clean the storm drain lines
that were used. No storm drain lines will be accepted as completed until being
cleaned as approved by the CTUIR Public Works Director.

3. Testing

a. Testing Procedure. All gravity storm drain lines shall be thoroughly cleaned
by flushing with water. All storm drains constructed of PVC pipe shall be deflection
tested not less than 30 days after the trench backfill and compaction has been
completed. The test shall be conducted by pulling a go-nogo solid pointed
mandrel or sewer ball through the completed pipeline. The diameter of the
mandrel or ball shall be 95 percent of the inside pipe diameter. Testing shall be
conducted on a manhole to manhole basis and shall be done after the line has
been completely cleaned and flushed with water. The Contractor shall, at his own
expense, locate and repair any sections failing to pass the deflection test and
retest the section. The Contractor shall perform all work and furnish all materials
and equipment as required to perform all required tests.

b. Equipment. The Contractor shall perform all work and furnish all materials
and equipment required to perform alltests.

C. MANHOLES

1. Material

a. Cast-in-place Concrete Base Sections. Cast-in-place concrete base
sections for manhole construction shall have a minimum 28-day strength of $,000
psi, unless approved othenryise, and shall not be less than 6 inches in thickness
in any section. Required "U" shaped channels shall be constructed by the use of
properly shaped forms. lntersecting flow channels shall have smooth uniform
transitions. All channels shall have smooth troweled finishes. All shelf area shall
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be uniformly shaped, hgve a rough float finish and shallslighfly slope towards thechannel. The shelf shall be abovè the top of the 
""*", 

pipe. The Contractor shallbe responsible for the determination of pipe hole orieniai¡on and grade. Cast-in-place base sections will only be used wheie called forspecifically on the Drawingsor where required by the crurR pubric works Director.

b' Precast Concrete Base Sections. Precast concrete base sections shallconform to ASTM c-479 and be approved by the CTUIR public Works Director.Concrete shallbe consolidated by mechanicalvibration and shallhave a minimumstrength of 3,000 psi at 28 days. Reinforcing shall be provided in the base andwalls. Minimum concrete thickness shail bé s inches. Required ',u,,shaped
channels shall be c.onstructed by the use of properly shaped fórms. lnlersectingflow channels shall have smooih uniform tiansitions. All channels shall havesmooth troweled finishes. All shelf area shall be uniformly shaped, have a roughfloat finish and shall slightly slope towards the channel. The shelf shall be abovethe top of the sewer pipe. The contractor shall be ,"rponriole for thedetermination of pipe hole orientation and grade. Precast base sections shall be
1t9d unless specifically called for othenru¡se on the Drawing, oi ov-in" çTUIRPublic Works Director.

c' Precast Concrete Manhote Sections. Precast concrete manhole sectionsshall conform to ASTM c-478 and consist of circular sections in the standard 4g-inch diameter. No more than two lift holes shall be cast into each section. Holesshall be located as to not damage reinforcing or expose it to corrosion. At themanufacturer's option, steel loops may be proùioec for handling in lieu oi l¡ft r,ot"r.All lift holes shall be patched after inðtallation. precast manhole cones shall beeccentric unless otherwise specified and shallmeetASTM c-47g. Flatslab coversfor Type "8" manhores shail conform to ASTM c- rg. srabs, cones, and ringsections shall be free from fractures, cracks, rock pockets, or exposedreinforcement.

d' Pipe Connections to Manholes. All pipe connections to manholes shall beconstructed as shown on the Drawings. Alipipe-to-manhole connections shallbewatertight. For solid wall PVC and ductile i'roh pipe, an A-Lok pipe connector asma¡ufactured by A-Lok Products, lnc., PSC rlexible connectoi ä, r"nufactured
by Press SealGasket Corporation, Kor-N-Sealas manufactured uy Cãie-and SealCompany, or approved equalshallbe used when precast base sections are used.Profile wall PVC and HDPE pipe to manhole connections shail ,t¡i¡i" ó".kets orfittings in combination with a non-shrink grout to prãu¡áL a watertight seal and shallp9 approved by the crulR Public works Direitor. ihe contractor shail submitinformation on proposed profire wail pvc and HDPE pipe connections to
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manholes to the CTUIR Public Works Directorfor approval. Allconnections shall

match the grade and alignment of the pipe entering and exiting each manhole.

Manhole piþe connections shallbe constructed so flowthrough the manhole is not

restricted in any way.

e. Manhole Rings and Covers. Manhole rings and covers shall be lnland

Foundry Co., lnc., Ño. 802 Suburban or 822,16 hole cover, Style 2 Pickhole, Style

B raiseá surface skid, or approved equal. Castings shall be tough, close-grained,
gray iron free from blow holes, shrinkage, and cold sheets. They shall conform to

ÃSÍU A-48 and shallbe smooth, sound, clean, and freefrom blisters and defects.

Castings and covers shall be planed and ground when necessary to ensure flat

and truã surfaces. Covers shall be true and shall seat within the ring at all points.

Z. Construction. Manholes shall be constructed to the line, grade and detail as

shown on the Drawings and as approved by the CTUIR Public Works Director.

Excavation and backfill of the manhole shall be performed in the same manner as

specified in Technical Specifications - "Excavation and Backfill of Trenches," where

applicable. Backfill shall be brought up evenly on all sides of the manhole.

3. Gonnection to Existing Manhole. Connections to existing manholes, when

required on the Drawings, shall be made by the Contractor. All flow lines shall be

properly shaped, and ail new concrete shall be placed against a clean and sound

iurface. An approved epoxy bonding agent shall be used on all existing surfaces to

be bonded to new concrete or mortar. All applicable conditions for new manholes

described previously shall apply.

D. CATCH BASINS'CURB INLETS

1. Materials.

a. Catch Basins/Curb lnlets. Catch basins/curb inlets shall be precast units

manufactured in accordance with ASTM C-139 and C-913. Basin type shall be as

shown on the Drawings. Concrete shall have a compressive strength of 3,000 psi.

Reinforcement in precast structures shall be rebar meeting ASTM A-615 Grade

60 orwelded wire meeting ASTM A497. Reinforcement shall not be required for
cast-in-place structures. Precast bases shall be furnished with cutouts or
knockouts. Knockouts for pipes shall have a wallthickness of 2 inches minimum

and may be located on all four sides.
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b' curb lnlet rops. curb inlet tops shall be precast top, cc Model 2-lt2Lstormdrain inlet as ma.nufactured by walt's concrete, oìiquivatent with cast iron ringand cover. Walt's Concrete (S41) 746_362g.

c' catch Basin Frames and Grates 
-9qtç! b_asin grates shallbe metalcastingsconforming to the requirements of ASTM 448, clãss"3O. castings shallbe tough,close-grained, gray iron free from blow holes, strrint<age and cõld sheets. Theyshall be smooth, sound, clean, and free rrom ul¡sterc 

"ño 
defects. castings shallbe planed and ground when necessary to ensure flat and true surfaces. Catchbasin frames shall be hot dip galvanized A36 steel-

d' oil-Water separators. oil-water.s^ep-arators shall be The snout by BestManagement products, rnc. (g00-504-eóoo¡, o," ãpproued equal. oir_waterseparators shall be constructed of a corrosion.resistant material and be equippedwith a watertight access port, a mounting flange, 
"nJà 

means to prevent siphons.The size and position of the oil-waterseparatolshallaccommodate the ou¡et pipesize and allow the bottom of the device to be roòåiào 6 inches below the pipeinvert elevation. The oil-water separator shall be securely attached to the structurewallwith an oil-resistant gasket, corrosion resistant haráware, 
"orpl¡ngr, 

etc., fora complete installation.

e' Pipe connection to catch Basins/curb lnlets. All pipe connections toprecast units shall be watertight. For solid wall PVC ano ouðt¡le iron p,p", a 1t2-inch pipe gasket stretched ovér the pipe shall be usão in combination with a non-shrink grout to provide a watertight seal. The profilè wall pvc and HDpE pipeconnection shall utilize gaskets or fittings ¡n como¡À"t¡on with a non-srri¡nt< groutto provide a watertight sear and 
.sha'ír- oe appràuào ov the Engineer. Thecontractor shall submit shop drawings ror práþãr"J pipe connections to catchbasins, area drains, and field inlets. All connect¡on" shall match the grade andalignment of the pipe entering and exiting eacn un¡t. pipe connections shall beconstructed so flow is not restricted in an! way.

All holes shall be located to provide the design flow line and direction of any pipeentering the catch basin, area drain, or fielð inlet. After the pipe connect¡on ¡smade and set to grade, the annular space between the pre-cast unit and the pipeshall be cement grouted to permanently set the flow tine of the pipe. Non-shrinkcement grout shall be used.

2' construction' catch basins/curb inlets shall be constructed to the line, grade,and detail as shown on the Drawings and as approveo by the crulR public works
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

SECTION 3

STORM DRAINAGE SYSTEM

Director. Excavation and backfill of the manhole shall be performed in the same
manner as specified in Technical Specifications - "Excavation and Backfill of
Trenches," where applicable. All connections and joints made at catch basins/curb
inlets shall be watertight. All catch basins/curb inlets are to be watertight and any
leakage shallbe corrected in an approved manner. Backfillshallbe brought up evenly
on all sides of the units.

3. Connection to Existing Catch Basins/Gurb lnlets. Connections to existing
catch basins/curb inlets when required on the Drawings shall be made by the
Contractor. All connections shall be made in such a manner as to leave the existing
catch basin/curb inlets watertight. Allflow lines shall be properly shaped, and all new
concrete shall be placed against a clean and sound surface. An approved epoxy
bonding agent shall be used on all existing surfaces to be bonded to new concrete or
mortar. All applicable conditions for new catch basins described previously shall apply.

E. CULVERTS

1. General. Culverts shallbe installed in the location as shown on the Drawings, in
accordance with the details and as specified herein.

Culverts shall be Type 2 corrugated steel pipe and shall be a minimum 14-gauge with
2-213-inch x 1l2-inch corrugations. Fabrication of pipe shall conform to AASHTO M-
274 and AASHTO M-36 Specifications. Joints shall be made with corrugated steel
culvert bands over 3/8-inch neoprene gaskets. Culvert bands shall be 12 inches wide.

2. lnstallation. Culverts shall be bedded and backfilled uniformly on both sides of
the pipe at the same time to prevent displacement or buckling of the pipe. Bedding
material shall be worked carefully under the pipe haunches and then compacted.
Bedding and backfill material shall consist of select native material free of particle sizes
greater than 1 -1|2-inch in diameter.

F. HEADWALLS AND CONTROL STRUCTURES

1. General. Headwalls and other drainage structures shall be constructed in
accordance with the drawings and applicable technical specifications. Construction
shall be to the lines, grades, and dimensions called for.
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

sEcTtoN 3

STORM DRAINAGE SYSTEM

Materials.

a. Portland Cement Concrete. The Portland Cement concrete used for this
work shall be an approved commercial transit mix having a minimum 2g-day
compressive strength of 3,000 psi.

b- Reinforcing. Mild steel reinforcing bars shall be furnished, cut, bent, and
placed as indicated on the Drawings and to the latest methods of practice
approved by the Concrete Reinforcing Steel lnstitute. At the time of placing
concrete, all reinforcement shall be free from loose mill scale, rust, grease, or
other coating which might destroy or reduce its bond with concrJt,e. Steel
reinforcement not placed in the work shatl be stored under cover to prevent
rusting, and shall be placed on blocking such that no steel touches any ground
surfaces.

Reinforcing steel shall be in position before concrete placement is begun. All
reinforcing steel shall be tied together and supported in such a manner that
displacement during placing of concrete will not occur.

G. DRAINAGE CHANNEL AND DITCHES

Drainage channels and ditches shallbe constructed to the lines, grades, and locations
shown on the Drawings. Restoration shall be as called for on the Drawings and
according to applicable technical specifications.

H. EROSION AND STORMWATER POLLUTION CONTROL

The Contractor shall install such devices as may be required to prevent erosion from
the site during the construction operations and to prevent and mitigate stormwater
pollution. Where necessary, the Contractor shail install silt fencês, sand bags,
straw/hay bales, matting, bio filter bags, etc., to prevent soil erosion and stormwaier
pollution. The Contractor shall protect and maintain all new swales and detention
basins from construction surface water and silt which would damage these facilities
until the project is completed.

I. CLEANING AND FLUSHING OF COMPLETED STORM DRAINS

Prior to final inspection of the drainage system by the CTUIR public works Director,
the Contractor shall flush and clean all parts-of the system. All accumulated
construction debris, rocks, gravel, sand, silt, and other ioreign material shall be

2.
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

SECTION 3

STORM DRAINAGE SYSTEM

removed from the system at or nearthe downstream manhole or outlet. lf necessary,
mechanical rodding or bucketing equipment shall be used.

All drain pipes shall be flushed, as thoroughly as possible, with the water pressure and
outlets available. lt must be understood that flushing removes only the lighter solids
and cannot be relied upon to remove heavy material allowed to get into the drainage
system during construction. Where practical, the Contractor shall provide sufficient
water at the upper end of the line to develop a velocity in the storm drain line during
flushing of at least 2.5 fps.
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
STANDARD TECHNICAL SPECTFICATIONS

sEcTtoN 4
EXCAVATION AND BACKFILL OF TRENCHES

A. GENERAL

B. SAFETY

see requirements for project safety in the Generar Requirements.

C. EXISTING UTILITIES

see the General Requirements for contract requirements for existing utilities and forpreservation of survey monumentation.

D. CUTTING OF ASPHALT PAVEMENT, AND CONCRETE SIDEWALKS, CURBS ANDDRIVEWAYS

These specifications cover excavation and backfill of trenches for the installation ofsanitary sewers, water lines, service.lines, unoerground utility conduits, storm drainfacilities, and other underground utilíties.

Items specified in this Technical specification are intended to be broad in scope andmay not always apply to all items of work to be consìiucted. All applicable sections,as rletermined by the crulR Public works o¡rectãr,-srrall control the work ouilined inthe Contract Documents.

where the excavation is made in a paved street, the asphalt surface shall be cut oneach side of the trench prior to excavation, to pioviãe a verticaljoint in the surface.cutting of the asphalt w¡il oe made with a r"* å"r¡gneo for the cutting of asphalt.

Prior to excavating across a concrete structure such as. a curb, sidewalk, or driveway,the contractor shall cut and remove asection of the structure in order io provide forhis excavation' The dimensions of the r."rou"á-section shall be such that thecontractor's excavation will not result ¡n unoàrmin¡ngãrthe remaining structure. Thecontractor shall cut the concrete structure with a dlamond saw or õtn", equipmentdesigned for that purpose such that a neat, .ù[nt, vertical edge is left on theremaining concrete structure. The contractor shail Jirit"rly cut and i*àu" any suchconcrete structure undermined or damaged by his construction work.

Following proper backfill and compaction of his excavation, as specified herein, thecontractor shall repair streets, rep-lace_ ft,e cuio", sidewalks, or driveways inconformance with the Drawings, or, it no oraù¡ng ir Ërouided, equal to the conditionprior to removal.
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

SECTION 4

EXCAVATION AND BACKFILL OF TRENCHES

CLEARING AND GRUBBING

Contractorshalldo allclearing and grubbing and removalof structures, etc. necessary

to permit proper installation of the pipeline and to eliminate the possibility of stumps,

togs, brush, òr rubbish being mixed with the backfill material. A sufficient amount of
ali stumps and stump roots shall be removed so that any future removal of any

remaining parts of the stumps and/or roots will not damage the pipeline. All stumps,

roots, logl, ¡rush and rubbish shall be removed and disposed of in conformance with

the requirements of local authorities controlling air pollution, and solid waste disposal.

Should the area in which construction takes place be served by rural mail carrier

service, the Contractor shall cooperate with the mail service and re-install, in a
eonvenient location, any rural mail boxes which will have to be removed or be blocked

by construction operatións. As soon as the work is completed, all mail boxes removed

shall be replaced undamaged in their original location'

As soon as the work is completed, all signs, guardrails, utility poles, fences, etc., which

were moved for the consiruction operation shall be replaced undamaged in their

original location. Damaged items shall be replaced by the Contractor with new items

of equal qualitY.

F. DUST AND MUD CONTROL

The Contractor shall take appropriate action to control dust and mud caused by his

operat¡ons. This shall include, but not be limited to, watering of exposed areas,

cieaning of roadways, etc. This is considered a normal part of the construction project.

lf the Contractor fails to properly control the dust and mud, the CTUIR Public Works

Director may request him to do so in writing. lf, after 24 hours from this request, the

Contractor has not corrected the dust or mud problem, the CTUIR may elect to have

the corrective work performed and the Contractor will be billed for the cost of the work.

Water for dust control can be obtained from the CTUIR Water/Sewer Department.

G. TRENCH EXCAVATION

L General Trench Excavation. Generaltrench excavation shall include whatevei
materials that are encountered (except solid rock) to the depths shown on the

Drawings or as required to properly installthe pipe.

Z. Rock Excavation. When solid rock is encountered in trench excavation, the

CTUIR Public Works Director shall be notified. Solid rock is defined as being rock

formations other than cemented gravels that require hard ripping, jack hammering,
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

sEcTtoN 4
EXCAVATION AND BACKFILL OF TRENCHES

blasting, or other extla work beyond tle_c¡rqability of heavy duty trench excavating
equipment such as a Caterpillar 235 or 3458'Excavator. Cemented gravel excavation
may be included as "Rock Excavation" when said excavation requires hard ripping,
þck hammering orblasting and oNLYwhen in the opinion of the CTUIR publicworks
Director such conditions were unforeseel and are bäyond the capability of heavy dutytrench excavating equipment such as a Caterpillar ZbS or 34SB'Excavator.

3' Trench Width- The maximum trench width in the pipe zone, unless shown
otherwise on the Drawings and except where a trencher is'u'sed, snãll Oe 2 feet plus
1!," 9 ? of the pipe and the minimum trench width in the pipe zone shail be 1 foot ptus
the O.D. of the pipe. This width shall be maintained io the top oithe pipe. The
maximum clear width above the top of the pipe will not be limiied except in caseswhere excess width of excavation would cause damage to adjacent structures orutilities. The Contractor should note the pay limits of giavel 

"n,í "rpf1"1 
restoration

listed under Technical Specifications - "Surfaðe Restoration." The determination of the
safe trench width is the sole responsibility of the contractor.

4. Unsuitable Material. When natural soil conditions exist in the bottom of the
trench that are unsuitable for proper pipe installation, the contractor shall immediately
notify the CTUIR Public Works Director. The Contractor shallthen over-excavate thetrench below the design grade to a depth specified by the CTUIR public Works
Director. Such over- excavation shall be to provìde forfouñdation material as specified
herein. This provision applies also to manhole and vault foundations. No additionalpayment will be made to the Contractor for additional excavation without prior approval
of the CTUIR.

As an alternative to over-excavation and placement of foundation material, a geotextile
fabric may be used if field use proves acceptable. The fabric material shall be placed
on the bottom of the trench and the bedding material placed over the fabric to proper
pipe grade. The fabric width shall be one ioot wider ihan the trench bottom. Fabric
material shall be Mirafi 500X or approved equal.

5' Shoring, Sheeting, and Bracing of Trenches. The Contractor shall adequately
sheet and brace the trench during eicavation whenever necessary to satisfy trenchsafety standards, prevent cave-iñs, or to protect adjacent struciureg or property.
Whgre sheeting and bracing are used, the iontractor shall increase trench widths for
the bracing material accordingly. The sheeting must be kept in place untilthe pipe has
been placed, backfilled at the pipe zone, testeã for defects, and repaired if n"äËss"ry.Allsheeting, shoring, and bracing of trenches shallconform to the iequiiements of thepublic agency having jurisdiction.

4lo7
G:\Cl¡enls\CTUIR\Wastewater\ j S2-62\2007 Standards\SECTION*4.wpd

4-3



CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

sEcTloN 4

EXCAVATION AND BACKFILL OF TRENCHES

H. DEWATERING EXCAVATION AREA

All groundwater, seepage, or stormwater that may occur or accumulate in the
excavation during the progress of the work shall be removed. In areas where the
nature of soil and hydrostatic pressures are of such a character as to develop a quick
condition in the earth mass of the trench, the dewatering operation shallbe conducted
so that the hydrostatic pressure will be reduced to or near zero in the immediate
vicinity of the trench. All excavations shall be kept free of water during the construction
oruntilothenruiserequestedbytheCTUlRPublicWorksDirector. TheContractorshall
dispose of all waste and water removed from the trench. Disposal shall be in
accordance with allfederal and local regulations.

I. LOCATION OF EXCAVATED MATERIALS

During trench excavation, the excavated material shall be located within the
construction easement or right-of-way so that the excavated materialwill not obstruct
any private or public traveled roadways or streets, or cause undue damage to the
streets. The Contractor shall provide means of containing overly saturated soils, i.e.,
muck, or remove the muck from the work area as it is excavated, if such soils are
encountered in the excavation. The intent is to prevent excessive damage or
disruption to street rights-of-way or easement beyond what would normally occur
during such work. Pile and maintain materialfrom trenches so thatthe toe of the slope
of the material excavated is at least two feet from the edge of the trench. lt shall be
the Contractor's responsibility, however, to determine the safe loading of alltrenches.

J. DISPOSAL OF MATERIALS

The Contractor shall dispose of all excavated material, which is not required for, or is
unsuitable for, backfill. The Contractor's method of disposal shall comply with
regulations of the governing body having jurisdiction.

K. SOIL AND GROUNDWATER CONDITIONS

The Contractor is responsible for making such additional investigations as he may
deem necessary to acquaint himself with actual conditions to be encountered in
performing the work. Groundwater conditions in pafticular should be carefully
considered and are subject to change.
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

SECTION 4

EXCAVATION AND BACKFILL OF TRENCHES

TRENCH BACKFILL

1- General- The term backfill, as hereafter used, is the filling of the trench to thenatural ground level or the finish grade line shown on the Däwings. All backfillmaterialshall be placed into the trench so that free fall of the materials into the trenchis prevented until at least two feet of cover is provided over the pipe. Under nocircumstances shall 
"!t3tp 

olheavy pieces of mat'erial be allowed to dråp direc¡y ontothe pipe. Methods of backfilling, other than as specified herein, shall'be used only
upon the approval of the crurR pubric works Director.

2' Foundation Material/Trench Stabilization Fabric. Foundation material orstabilization fabric, as shown on the Drawings, shallbe provided bythe Contractoronly
yhgt't specifically called foron the Drawingsôr in these Specificatións orwhen required
by the CTUIR Public Works Director. Fóundation material or stabilization fabric will
only be required when standard bedding requirements will not adequ"t"ty rrpport thepipe' Foundation material shall be weli-graded 2-1t2"-o or 1-1t2,,-0 crushed rock.

3' Bedding and Select Backfill. Bedding and select backfill materials shall be
lllject to the approval of the CTUIR Public Works Director. Unless trench conditionsdictate othenryise, acceptable materials include well-graded 1',-0, or 3/4,,-0 crushed
rock.

A minimum 4-inch depth of bedding, unless shown othenruise on the Drawings, shall
be placed on the trench bottom, compacted to 85 percent of the maximum density asdetermined by ASTM D-698 and smoothed to proulo" uniform bedding so the pipe issupported along its full length and not by the bells. lt shall be undeistood that the4-inch depth is a minimum depth only, not an average depth and does not preclude theContractor at his option from placing additional deith of 

'bedding 
to tac¡l¡iate his work.

Once the pipe is properly installed, the bedding material shalibe brought up to thespring line of the pipe in 4-inch lifts and compacled to 85 percent d"n.1y. Care shallbe used to ensure that the bedding material is properly worked under the haunch of
the pipe for its full length. No additional paymeniwiu be made to the Contractor shouldhe elect to use additional bedding mateiial for his convenience. payment for anyadditional bedding material used ãs foundation material must oe approved by theCTUIR prior to any work being performed.

Select backfill shall be installed as called for on the Drawings above the top of thepipe, and leveled and compacted to 85 percent of ASTM o-oõg aensiiy. Compactionof the bedding and select backfill by hand tamping wilt be allowed ¡t ine BS percent
density is achieved; otherwise, mechanicaltamþin! will be required.
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EXCAVATION AND BACKFILL OF TRENCHES

When an open graded material is used for bedding or foundation material to facilitate
trench dewatering, the open graded material shall be placed to the spring line of the
pipe. The Contractor shall make provisions to insure that fines from the select backfill
do not migrate into the open graded bedding or foundation material. To prevent soil
migration the Contractor may use any of the following: 1) Provide a properly graded
select backfill approved by the CTUIR Public Works Director; 2) Provide a fiber/fabric
such a Mirafi 140 Fabric or approved equal, between the open graded bedding
material and select backfill; 3) Hydraulically jet select backfill fines into open graded
bedding materialafterdewatering is complete and before general backfillis placed; 4)
Provide an alternative approved by the CTUIR Public Works Director.

4. Anti-Flotation Fabric. When called for on the Drawings or called for by the
Engineer, the Contractor shall place geotextile fabric over the select backfill material
prior to placing general backfill. This fabric will help reduce the exposure to pipeline
flotation. The fabric shall be placed in accordance with the requirements shown on the
Drawings.

5. General Backfill. General backfill will consist of material excavated from the
trench, or material imported by the Contractor. General backfill material shall be free
of vegetative matter, boulders (1O-inch plus), frozen material and any other unsuitable
material, shall have a moisture content that will allow for the required compaction of
the general backfill material, unless approved othenruise by the CTUIR Public Works
Director. Use of backfill material containing consolidated masses 1O-inch in diameter
or greater is prohibited. When necessary, the Contractor shall selectively separate
suitable general backfill materialfrom unsuitable general backfill material. When the
CTUIR Public Works Director determines that the native material excavated from the
trench is unsuitable or unacceptable for use as general backfill, the CTUIR Public
Works Director may require the Contractorto remove the unsuitable materialfrom the
project site and import suitable general backfill material. Suitable material shall be
similar in nature to native soils as approved by the CTUIR Public Works Director.
When imported general backfill must be placed in or below the groundwater, the
imported general backfill shall be free draining granular material with less than 20
percent pãssing a No. 4 sieve and less than 3 þelcent passing a No. 200 sieve.

All general backfill material shall be pushed first onto the slope of the backfill
previously placed and allowed to roll down into the trench. The Contractor shall not
push the backfill material directly into the trench until at least two feet of cover is
provided over the pipe.

6. Compaction. ln roadways, driveways, under curbs and sidewalks, as shown on
the Drawings, oras required by the CTUIR PublicWorks Director, generalbackfillshall
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be placed in horizontal lifts and compacted to g0 percent of the laboratory density as
determined by ASTM D-1557. The method of compaction shall be selected bythe
Contractor. The Contractor shall exercise extreme care to avoid damage to the pipe
during compaction of the trench. Where materials consist of cobblãà and coarse
gravels, compaction of each lift shall be accomplished by at least five passes of an
appropriate vibrating type compactor. When materials-are such thai meaningful
in-place density test cannot be run, then the Contractor and CTUIR public Works
Directorwill agree on a method of compaction which will provide adequate compaction.

ln sections where. specific compaction requirements are not specified or required by
the CTUIR PublicWorks Director, generalbackfillshall be comþacted, as a minimum,
to a density equal to that of the natural ground adjacent to the trench. All trenches
shall be maintained for a period of one year after final acceptance of the project. Any
settlement of the trenches during the one-year guarantee period shall be
remedied promptly at the request of the CTUIR Public Works Djrector and at no
additional cost to the CTUIR.

7. Gontrolled Density Fill (flyable fill or lean mix backfilt). When calted for on the
Drawings, the Contractor shall backfill trenches with controlled density fill. The
controlled density fill shall be placed in the trench in such a manner to ensure the
trench is completely filled to the lines and grades called for on the Drawings.
Controlled density fillshall not be placed within tñe pipe bedding or select backfill zone
of any pipe conduit. The controlled density fillshail be protected from traffic loads for
a three-hour period after which required surface restoration work may be performed.

Controlled density fill material shall be a flyable cement, sand, and FlyAsh pozzolanic,
or other approved materials, mixture that contains 75 to 120 pounds'of Type ll cementper cubic yard. The sand and other aggregates shall generally 

"onío6 
with the

requirements of ASTM C-33. Air-entraining agent shall be addedãt the rate of 3 to 5
oz. per cubic yard. The material shall have a 28-day compressive strength of 100-200
psi and a slump of 7 inches plus or minus 1-1t2 inc-hes ai tne time of plãcement. The
low compressive strength of the materialwill facilitate future removal, if needed. The
contractor shall provide a mix design and data on the controlled oensity fill material heproposes to use along with current compression test results.

8.. .Canal or lrrigation Ditch Crossing. Where the trench crosses a canal, irrigation
ditch, or culvert, the backfill shall- bè compacted the entire trench depth with
mechanical tampers to g0 percent of the laboiatory density as determined by ASTM
D-1557' All backfill material inthecanal orditchúnerandinthetrenchcut-offwall
shall be imported clay or a soil/bentonite mixture as approved by the CTUIR public
Works Director. Unless required otherwise, the soil/bentonite mixtúre shallbe one part
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bentonite to 10 parts soil by weight. A high grade bentonite material shall be used.
The ditch lining, conduit, or pipe shall be restored to its original condition. The
crossing shall be water tight and free of any leakage or seepage. The Contractor shall
be fully responsible for repairing canal or ditch banks at no cost to the CTUIR should
leakage occur at the crossing.

M. RESTORATION, FINISHING, AND CLEANUP

The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing,
sidewalks, trees and shrubbery, lawns, pastures and fences, or other existing facilities
disturbed by his work unless otherwise specified. Restoration and cleanup shall be a
continuing operation and shall be diligently pursued until completed. All surplus
material and temporary structures as well as excess excavation shall be removed by
the Contractor and the entire site of Contractor operations shall be left in a neat and
clean condition as outlined in the GeneralRequirements. Surface restoration shallbe
performed in accordance with Technical Specifications - "Surface Restoration." All
other existing facilities shall be replaced or restored equal to their original condition.
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION
STANDARD TECHNICAL SPECIFICATIONS

sEcTtoN 5
SURFACE RESTORATION

A. GENERAL

Items specified in this Technical specification are intended to be broad in scope andmay not always apply to all items of work to be construcfed. All applicable sections,as determined by the crulR Public works o¡rectár,-shall control the work ouflined inthe Contract Documents.

The contractorshall perform allwork and furnish all materials to restore the work areaincluding any gravel, asphalt, concrete, lawn, fences, or any other surfaces or itemsdamaged or disturbed by his construc-tion operation- surface restoration shall followas closely as possible the backfill and comjaction of excavations.

cleaning up shall.be a continuing process from the start of the work to final acceptanceof the project' The contractorérralL at all t¡mãs, L""p the area on which work is inprogress free from accumurations of waste matei¡àior rubbish.

spillage from the contractor's hauling vehicles on traveted public or private roads shallbe promptly cleaned up. upon completion of the *o* the contractor shall remove alltemporary structures, rubbísh, and.was_te material, eq.uipment and supplies, resultingfrom the contractor's operations. The contractóiånìllleave such lands in a neat andorderly condition which is at least as good as the condition in which the contractorfound them prior to the contractor's óperationi.- é"" specific requirements in theGeneral Conditions.

ln roadways and traffic areas, the contractor shall be responsible for maintaining aroad surface suitable for travel by the public from the time of excavation until the roadsurface has been restored. subrr work includes dust control, temporary patching,signing,.grading, and filling of potholer on t"r*"rt street surfaces, etc. Thecontractor shall be respons¡ole tor all claims and damages resulting from his failureto maintain a suitable surface.

Any deficiencies foun! during the one-year guarantee períod, such as setflement,potholes, or the breaking upìt pavement, eic., including the failure to maintain asuitable temporary road surface, shall be. g1"1,oirv iËmeo¡eo by the contractor uponthe receipt of a written notice from the crÙlR pùo¡¡c works Director. lf the contractorfails to perform any required repairs within 10 days of the written notice, the CTUIRmay have the work performed by others and bill the contractor for the costs incurred.During the project, if the contraôtor fails to pèrrom ãny temporary work as specifiedherein within 24 hours of the written notice, ine crutR may have the work performedby others and deduct the cost from payments due the contractor.
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SURFACE RESTORATION

B. MATERIALS

1. Base Rock. Base rock shall substantially conform to current Oregon Standard

SpecificationsforConstruction forbase aggregate materials, oras othen¡rise approved

by the CTUIR Public Works Director. The intent is to specify a base rock which is

suitable for use in the restoration of areas disturbed by the Contractor's work. Base

rock required shall generally be 1"-0, or 3/4"-0 unless otherwise specified or approved.

The Contractor shall submit to the CTUIR Public Works Director samples of the base

rock he plans to use on the Project'

2. Asphalt Goncrete. Asphatt concrete shall be an approved commercial mix

generaily conforming to the applicable provisions of the current Oregon Standard

épecifieätions for Cónstruction for asphalt concrete pavement. Unless approved

oiherwise, the gradation of the mix shall generally conform to a 1|2-inch dense mix.

The Contractorlhall submit for review by the CTUIR Public Works Director data on the

asphalt concrete mix to be used. Data shall include aggregates, gradation and

tolerances, aggregate suitability, asphaltconcrete, mix proportions and tolerances, etc.

lnstallation shall conform to the applicable provisions of the current Oregon Standard

Specifications for Construction, Sections 00495 and 00744. Asphalt Concrete for

temporary patches shall conform to Section 00745.50 of the Oregon Standard

Specifications for Construction.

3. Gold-MixAsphaltConcrete. Cold-mixasphaltconcreteshallconsistof a mixture

of asphalt""r"nicutbackwith No.2fueloil, andwell-gradedaggregate, plantmixed,

and laid on a prepared foundation and compacted with a minimum 8-ton steel wheel

roller. The aggregate shall meet the quality and gradation requirements for a standard

ODOT ltZ-incn dãnse mix. The liquid fraction of the mix shall be 6-112 to 7 percent

content byweight and shallconsist of 70 percent PBA-2 or PBA-5 asphalt cement, and

30 perceñt N;. 2 fuel oil. The cold-mix asphalt concrete shall remain alive in the

stockpile until it is placed and compacted. After the No. 2 fuel oil evaporates, the

remaining asphalt and aggregate mix shall remain stable and durable under traffic.

The cold-mix asphalt coñòrete delivered to the project shall be fresh and workable.

The Contractor shall deliver to the project a sample load of cold-mix asphalt concrete

he proposes to use on the project. The mix shall be placed at locations which will be

typical'to its use on the project. The CTUIR Public Works Director and Contractor
shall review its performance in the field. lf its performance appears satisfactory, the

mix may be uséd on the project. lf its performance is not satisfactory, a revised mix

shall be provided until a saiisfactory mix is determined. Quality control of the mix

will be based upon field performance. lt will take some time to evaluate field

4107
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performance. Therefore, the same mix shall be delivered to the project early in thework.

4' Portland cement concrete. The Portland Cement concrete used for this workshall þe an approved commercial transit mix. The exacl prrp"rt¡ons of all thematerials entering into the concrete shall be as established by an approvedlaboratory mix design and shall be changed only as directed by thä crulR public
Works Director or laboratory when necessary to obtain the specified strength,desired density, uniformity, or workability. preú¡ously prepared mix designs will beallowed provided adequate test data is àvailable to ðocument the suitability of themix and the Contractor can document that the same materials are being used.

The mix shall have a maximum water-cement ratio of 0.4s, a minimum 2g-daycompressive strength of 4,000 psi, a minimum of 564 pounds of cement per cubicyard of mix, and an air content of 4-7 percent. The maximum allowable slump shallbe 4 inches for all structures covered under this section of the spãcitcations.

5' Lawn Seed. Lawn seed shall be a blend typically used in the area and of thetype to match existing lawn areas, and must 6ä 
"fproued 

by the CTUIR prior touse.

6' Pasture Seed. Pasture seed shall be a mixture of orchard grass, rye grass,and fescue, native to the area and must be approved by the CTUIR prior to use.

7 ' Fertilizer. lnorganic fertilizer shall be commercially availa ble 22-16-g with 22percent nitrogen, 16 percent available phosphoric acid-, I percent.ãlrol" potash,and a minimum of 2 percent sulfur.

8' Topsoil. Topsoil shall be native to the area and shall be approved by theCTUIR Public Works Director prior to use.

9' Mulch' All mulch shall be straw that has been air dried and seasoned beforebaling or loading. lt shall be free of noxious weedi and other materials detrimentalto grass growth.

10' Sod' sod shall..le 100 percent Kentucky Blue Grass or other types asapproved by the CTUIR.

The sod. 
"l"llbe 

grownon agricultural land that is cultivated specifically forturf sod.The sod shall be free of weeãs diseases, nematodes, and insects. All sod shallbe

4t07
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mature and not less than 10 months old. All sod shall be machine cut to a uniform
thickness of 5/8-inch or more, excluding top growth and thatch. The seed mixture
must be approved by the CTUIR prior to use on this project.

ll. Soil Conditioners. Soil conditions shall be manufactured from composted
sewage sludge, amended with organic and inorganic materials. They shall be as
manufactured by EKO Systems, lnc. of Lewiston, ldaho, or equal.

12. Hydro Seed. The hydro seed shall be a specifically designed hydro mulch
consisting of cellulose fiber, fertilizers, seed, tackifier, etc.

The hydro mulch shallbe specifically processed cellulosefibercontaining no growth

or geimination inhibiting factors. lt shall be manufactured in such a manner that,

after addition and agitation in slurry tanks with water, the fibers in the material
become uniformly suspended to form a homogenous slurry. When sprayed on the
ground, the material shall allow absorption and percolation of moisture. Each

þacXage of cellulose fiber shall be marked by the manufacturer to show the air dry
weighf and content. The mulch shall be applied at a rate of 2,000 pounds per acre.

The fertilizer shall be a complete plant food containing slow release nitrogen,
phosphoric acid, and potash in the amounts of 16-16-16+1.5 FE. lt shall be

delivered in uniform composition and be dry and free flowing and delivered in the
original unopened containers bearing the manufacturer's guaranteed analysis. The
fert¡l¡zer shall be applied at a rate of 430 pounds per acre in lawn areas and 50
pounds per acre in dryland grass areas. The tackifier shall be applied at a rate of
2O pounds per acre. The hydro seed mix shall be reviewed by the CTUIR Public
Works Director prior to application.

The grass seed shall be certified, blue tagged, cleaned, and delivered in original
unopêned packages bearing an analysis of the contents. lt shall be guaranteed 95
percent pure andhave a minimum germination rate of 85 percent within 1 year of
iest. The seed shall be as agreed upon by the CTUIR. The seed shall be applied
at a minimum rate of 4 pounds per 1,000 square feet.

13. Erosion Control Matting. Erosion control matting shall be seed and curlex
blanket as supplied by American Excelsior Co., of Yakima, Washington, or
approved equal.

14. Slope Stabilization Rock. Slope stabilization rock shall be pit run, a well-
graded 4"-0 material with the approximate gradation:

4to7
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Sieve
4"
2"

112"

Less 1/4"

4to7
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The 4".0 slope stabilization rock shall be hard, durable, and resistant to weathering.The rock shall be angular in shape with an apparent specific gravity of 2.5minimum. The Contractor shall develop a test pile of 4"-O siopó staOilization rockfor approval by the CTUIR Public woits Direótor. Once thè test pite has beenapproved by the CTUIR Public Works Director, all other 4"-0 rock shall be visuallythe same as the test pile.

C. CONSTRUCTION

1' Gravel Surface Restoration. During trench and general excavation, theContractor shall minimize the disturbanceäf adjacent gravel surfaces. Backfill oftrenches and other work area shall be in accordance witñ Technical Specifications -"Excavation and Backfill of Trenches," or other applicable requirements. ln gravelstreets, should.ers, p_arking areas or driveways disturbeå by the work, theContractor shall resurface the areas with "Base Rock" as required on the Drawingsor equal to the existing depth of gravel plus the depth of gränutai subbase, if any,whichever is greater, unless otñerwise specified on thé Drawings or in theseSpecifications. The resurfacing aggregate shall be compacted to gs percent oflaboratory density as determined by ASfn¡ D_1SS7.

2-' Asphalt Street Restoration and Asphalt Parking - Driveway Restoration.Existing asphalt surfaces shallbe cuton each side of thä trencn pi¡orto excavationto provide a vertical, neat, straight-line joint in the surface. Sirould any asphaltsurface be undermined or damaged during construction, the undermined ordamages asphalt shall be similarly cut and Ëmoved prior io backfill. This workshall be performed along neat, 
.. 

continuously straight i¡nes to óiãv¡oe a pleasingfinished appearance. lrregular lines will not be allowed. Backfill shall be made inaccordance with Technical Specifications - "Excavation and Backfill of Trenches.,,The base rock under the asphalt pavement shall be replaced to a compacted depthequal to the existing base rock depth plus the depth oi granula, 
"ubb"r", 

¡t any, òras shown on^ the Drawings, whichever is greater. The base rock shall becompacted to g5 percent of the laboratory densìty as determined by ASTM D-1ss7.

Percent Passing
100

35-50
10-20
0-5

5-5



CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARD TECHNICAL SPECIFICATIONS

SECTION 5

SURFACE RESTORATION

lmmediately following backfill and compaction of the trench, and until the asphalt
concrete is replaced, the base rock course shall be placed and compacted flush
with the existing asphalt surface and maintained in a good condition. ln areas of
heavy traffic, highway crossings, etc., a temporary cold-mix patch shall be placed
and maintained until asphalt surface restoration is accomplished. Just prior to
placing the asphalt concrete, the base rock course and any temporary patch shall
be excavated to the depth equal to that of the asphalt concrete to be placed.
Asphalt concrete shall be equal to the existing pavement or as shown on the
Drawings, whichever is greater.

The restoration of asphalt concrete pavement in the state highway shall be
performed as described on appropriate state highway crossing permits.

Asphalt concrete shall be compacted with an 8-ton minimum steel-wheeled roller
and compacted to a minimum of 91 percent of the maximum density as determined
by ASTM D-2O41. Prior to placing the asphalt concrete, an asphalt tack coat shall
be applied to the edges of the existing asphalt. An asphalt tack coat shall also be
used between lifts should the Contractor elect to patch with multiple lifts. The
Contractor shall utilize a paving machine, spreader box, or othe( approved
mechanical equipment to place the asphalt concrete material. No lift of asphalt
placed shall have a compacted thickness of less than 112 inch or greater than 3
inches. The finished asphalt surface shall be flush with the existing surface,
uniform in appearance and shall provide a smooth ride equal to or better than the
existing pavement.

3. Asphalt Concrete Joint Sealing. After a minimum of 30 days following
completion of asphalt concrete restoration, the Contractor shall rout and clean joints
between new asphalt concrete and the existing pavement. Routed joints shall be
1|2-inch wide x 3/4-inch to 1-inch deep. A hot asphalt-rubber joint sealant shall be
placed in the joint flush with the surface to make a watertight seal. Sealant shall be
Roadsaver 221 as manufactured by Crafco, lnc., or equal.

4. Concrete Sidewalk and Curb Restoration. Existing concrete surfaces shall be
saw cut on each side of the trench prior to excavation to provide a vertical, straight-
line joint in the surface. Should any concrete surface be undermined or damaged
during construction, the undermined or damaged concrete shall be similar cut and
removed prior to backfill. This work shall be performed along neat lines to provide
a pleasing finished appearance. lrregular lines will not be allowed. Backfill shall
be made in accordance with Technical Specifications - "Excavation and Backfill of
Trenches."

4t07
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A 2-inch compacted depth leveling course of base rock shall be placed on theprepared subgrade. The base rock shall be compacted to 95 percent of thelaboratory density as determined by ASTM D_6gg.

Any forms used shall be wood or metal and shall be shaight. They shall be suitablybraced to prevent movement during placement. Joints-shau oã placed to matchexisting or as directed by the crulR'Public works Director. iñ" pÈcement andcuring of the concrete shall follow good concrete placement jraòtices. Theconcrete thickness, section, finish, configuration, etc. shall maich the existingstructure as closely as possibfe.

5. General Surface Restoration.

a' General' The Contractor shall replace or restore, equal to their originalcondition, all surfaces, trees and._shrubbery, lawns, agriculture area, pasturesand fences, or other existing facilities o¡stúiueo by his work unless otherwisespecified' Restoration and cleanup shall be a coñt¡nuing op"r"iion and shallbe diligently pursued until completed. Surface iestoration snal¡ Oe completedas soon as possible after the underground work is completã. particular
attention shall be given to work 

"re"é 
outside of public rijnir-ot-*"y. A¡surplus material, rock and debris, and temporary structures, as well as excessexcavation, shall be removed by the ôonträctor and the entire site ofcontractor's operations shall be left in a neat anà dean condition. Lawns andpastures in private easement shall be restored to a smooth condition andreseeded with a like mixture of grass unless specified otherwise on theDrawings, in the specifications, or in the easement documents. whenbackfilling trenches in private easements, unless otherwisé specified,Contractor shallreplace topsoil to minimum 1-foot depth or to a depth equal tothe original depth, whichever is less. Lawn sod shall be utilized where calledfor on the Drawings or where required by the Cruln public works Director.

b' Agricultural Areas. Where called for on the Drawings, the existing top soilsin the excavation area shall be removed and stockpileã ãt 
" "åp"iate 

locationfrom the general trench excavation material. TÑs topsoil shallnot be mixed orcontaminated with any other materials. Upon completion of the trench backfilland after all rocks and unsuitable material rrave been removed from the workarea, the stockpiled topsoil shall be replaced and graded to match the existingground' The depth of topsoil restoratíon shall be as shown on the Drawings.

9' Seeding' All areas to be seeded shall have a minimum of 6 inches oftopsoil' After the backfilling and compaction nãu" been completed, the top 2
4to7
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inches of the topsoil shall be scarified to provide a good seed bed and the area
seeded, fertilized, compacted with aweighted roller, a straw mulch applied, and
the initial watering completed. All additional watering of the grass seed shall
be the responsibility of the property owners. Unless required otherwise, the
seed shall be applied at a minimum rate of 4 pounds per 1,000 square feet, the
fertilizer at 1 pound per 100 square feet, and the mulch at a rate needed to
provide a minimum mulch thickness of 1 inch.

6. Lawn Sod Restoration

a. General. Lawn sod restoration is required in those areas required by the
CTUIR Public Works Director. Areas not receiving lawn sod restoration will be

seeded.

b. preparation of Areas. Cultivate the existing ground so the soil is loose and

friable ior at least a 6-inch depth and suitable for fine grading. Remove
vegetative matter, rocks, clods, roots, sticks, debris, and other matter
de[rimental to the germination and growth of sod from the areas to be sodded.
Spread soil amendments and fertilizers evenly over the sod bed at the rates
specified below, then thoroughly rototillinto the upper4 inches of the soil. After
tiiling, fine-grade and roll the area to provide a fine-textured, smooth, firm
surfãce, free of any undulations or irregularities. The finish grade of the sod

bed shall be 1-inch below the finish grade of the walks. Rates of applications
shall be as follows:

Material

Soil Conditioner

Fertilizer: 22-16-8

4t07
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Rate Per 1,000 Sq. Ft.

6 Cu. Yds. (2" Depth)

10 Lbs.

c. planting Season. Perform the work only when local weather and other
conditions ãre favorable to bed preparation and placing of sod. Do not place

sod before March 15 or after September 30.

d. placing Sod. Do not place sod until it has been approved. lmmediately
before placing sod, water the bed to prevent drying of grass roots. Lay the first
row in a straight line and place subsequent rows parallel to and tightly against
each other. Stagger lateraljoints. Do not stretch or overlap the sod. Tightly
butt alljoints. Dó not use sod segments containing less than 2 square feet of
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surface area, broken, torn, or uneven pieces. After placing sod, diagonally roll
and thoroughly wate_r, Apply a second application of fertiäz er (22-16-g¡ ai ttre
rate of 10 lbs per 1 ,000 square feet and thoroughly water.

e. Sod Lawn Establishment. The establishment period for sod lawn begins
after placing of sod in an area is completed. The establishment period will beat least two weeks and ends when accepted by the CTUIR. During the
established period, adequately water all lawn areai. Keep mowed to a näignt
of 1-112 to 2 inches. Do not attempt the first mowing until the sod is firrily
rooted and secure in place. Remove no more than 1/3 of the grass leaf during
initial or subsequent cuttings. Acceptance of sod lawn will be ãontingent on thãgrass being uniform in color, density, and height.

7 - Hydro Seeding. Seeding shall not be done during windy weather or when theground is excessively wet or othenruise untillable. Seðd snail be placed at the rate
and mix specified below. Seed will be placed with an approved fryOro seeder which
utilizes water as the carrying agent, and maintains continuoujagitation through
paddle blades- lt shall have an operating capacity sufficient to agitaie, ,u.penO añO
mix into a homogenous slurry, and the specified âmount of seed and water or othermaterial. Distribution and discharge lines shall be large enough to prevent
stoppage and shall be equipped with a set of hydraulic sfray no=ã"r which willprovide a uniform distribution of the slurry.

Seed and fertilizer may be applied in one application provided the fertilizer is placed
in the hydro seeder tank no more than 3d m¡nutes prior to application. The seed
shall have a tracer added to aid uniform application. This'tracer shall not be
harmful to plant and animal life. lf wood ceilulose fiber is used as a tracer, the
application rate shall not exceed 250 pounds per acre.

The Contractor shall remove mulch materialwhich falls on plants, roadways, gravel
shoulders, structures, areas where mulching is not speciiied, or which collects at
the ends of culverts or accumulates to exceésive depths, as directed.

8. Erosion Control Matting. Place matting as called for on the Drawings or asrequired by the CTUIR Public Works Director. Prepare site as speclfied forpermanent seeding area preparation. lmmediately following the establishment ofthe finished grade, matting shall be placed parallel to the ñow of water. Where
more than one strip of matting is required to cover the given area, it shall overlap
the adjacent mat a minimum of 4 inches. The ends of tñe matting shall ovedap âtleast 6 inches with the upgrade section on top. The upslope end of matting shall
be staked and buried in a 6-inch deep trench with the soil firmly tamped against the
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mat. Three stakes per width of matting (one stake at each overlap) shall be driven
below the finish ground line prior to backfilling of the trench. The Engineer may
require that any other edge exposed to more than normal flow of water or strong
prevailing winds be staked and buried in a similar manner.

The edges of matting shall be buried around the edges of catch basins and other
structures. Matting must be spread evenly and smoothly and in contactwith the soil
at all points.

Matting shall be held in place by approved wire staples, pins, spikes, or wooden
stakes driven vertically into the soil. The matting shall be fastened at intervals not
more than 3 feet apart in three rows for each strip of the matting, with one row
along each edge and one row alternately spaced in the middle. All ends of the
matting and check slots shall be fastened at 6-inch intervals across their width.
Length of fastening devices shall be sufficient to securely anchor the matting
against the soil and driven flush with the finished grade.

9. Mulch. Place mulch approximately 1-1l2 inches deep in a loose condition at a
rate of 2 to 2.5 tons/acre. Place grass straw mulch so that it is loose enough for
sunlight to penetrate and air to circulate; but dense enough to shade the ground,
reduce water evaporation, and materially reduce soil erosion. Anchor using a
crimping disc, an approved tackifier, or approved modified sheepsfoot roller, or
another method approved by the CTUIR Public Works Director.

4t07
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B

A. GENERAL

C. INSURANCE

4t07

The work covered bythese specifications includes the installation of water lines, sewerlines' sewer service.lil":, año appurtenances within state highway, umatilla countyroadways, BlA, and tribal roads. Ätl ottne main liné installatioñs wiil'bsinsta¡ed by themethods shown on the-Drawings- The contractoi ìs rèsponsible for obtaining anyrequired state, county, BlA, and tribal road construction permits governing the work.

Plt-"..1 required by.the specific permit, the contractor shall include all the cost of otherliability insurance in addition to fire requirements of this contract, and special flaggingand inspection required by and provid"o oy th¿ p;rrìtting jurisdici¡ãn, ¡nîn" bid item(s)for this work when applicâble. 
'

TRAFFIC CONTROL

when trenching across any road or street, no more than half of the road or street is tobe opened at any one time' The opened half shall be completely backfilled andsuitable for traffic g.:lorg opening the other harf. Detours may be made whenapproved by the crulR. lf the trenLn cannot be backfilled and opened to traffic, thenthe contractor shall provide steel running plates, plãnr., or othersatisfactory methodsto allow traffic to enter or reave the high-w"v, ,ãäã, oistreet.

All other traffic control and safety shall_ be as provided for in the Technicalspecifications - "Temporary Protection and Direction bt trariclproject safety,, and asrequired in the applicable road construction permits.

The contractor yt!ry-ed to provide proof of insurance to the oregon Department ofTransportation (oDoT) which names the State of oregon as ,,also insured,, for allconstruction activities which occur within state highway rights-of-way. Refer to thestate highway permit for specific requirements.

No additional insurance beyond that specified in the General Requirements will berequired for work within county or tribal rigfrts_of_way.

D. NOTIFICATION

The contractor shall notify oDor, the umatilla county Road Department, TribalRoads' or BIA no less Ûran +g hours before oetinning 
"ny 

*oi[*itÀ¡n tn"¡, rights-of-way.
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SECTION 7

TEMPORARY PROTECTION AND DIRECTION
OF TRAFFIC/PROJECT SAFETY

A. GENERAL

B

Items specified in this Technical specification are intended to be broad in scope andmay not always apply to all items of work to o" 
"ãÃrtrucfed. 

All applicable sections,
,ir"H"J#ffgiJr,ffi"",lr'* 

pubtic worrs-oirectãî shal controt tñå *orL ouuined in

The contractor shall be solely responsible for initiating,.maintaining, and supervisingall safety precautions and ptoit"rnt in connect¡oÀ wiÚ, the work, inðruding excavationsafety' The contractor snaìí comply.wìth att åpplicaole laws, 
'á'råìn"n."s, 

rures,regulations' and orders of any puol¡c bóov r'r"u¡nò.¡üilo¡"t¡on as itleráìås to project andwork safety' seeapplicablé provisions in tn" öðnãral Requirements, as well as allother provisions of the contraðt relative to prõ¡"J*-orr. safety. The contractor shallmaintain local access to area residents.ary ;m;rgency traffic throughout the life of theproject' and coordinate constructionactivities 
"oã"rv 

r,ir¡th area ,"r¡ã;t. to keep theminformed of operation that may impact their use of ány streets or roadways.

Allsigns, barricades., barriers, rights, cones, trench boxes, shoring/bracing, and othersuch "devices" require{ to- *"tn] protect or o¡reci ftre public 
"no 

ilòr[men during thelife of the contract shail be iurnished, ¡"riJì"ä, moved, and removed by thecontractor' when conditions warrant their use, ri"góer"ons shallalso be provided bythe contractor' The determination of what m"arùiËåare required, in addition to those
:j.ii1:iJlu,r'iTTfr"t:*åji:? Drawinss 

"nã-êpã"irications, lnãr¡ î" sorery the

The CTUIR Public works Director and crulR are not responsible for determiningwhether proper safety precautions, etc., are beint ,t¡i¡="0. should the contractor failto furnish the necessary protective measures, the crulR or crulR public worksDirector may, but shallnôt'be requlieo to, bring iotñebontractoÃ-aîåniion nywritten
;:¡'r:r:r:uch 

faiture and the contractor shalt inoertãte such corrective measures as

TRAFFTC CoNTROL PLAN (TCP)

The contractor shall prepare a written Traffic control plan and submit it to the crulRPublicworks Directoia minimum rivlgav¡ oetgreine pre-construction conference forreview by the crulR Public works D¡reðtor. rne ïcþ shail show ail Traffic controrMeasures and all rraffic control Devices to be ,""Jàn the project. The contractor
::;l,iff,ilî*? "'oer 

and ourat¡on or rrarric c;niriMeasures ror au phases or the

4to7
GlClionts\CTUtR\Wast6water\1 52€2\2007 Standards\SECïtON_7.wpd
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CONFEDERATED TRIBES OF THE UMATILLA INDIAN RESERVATION

STANDARÐ TECHNICAL SPECIFICATIONS

sEcTloN 7

TEMPORARY PROTECTION AND DIRECTION
OF TRAFFIC/PROJECT SAFETY

C. MATERIALS AND CONSTRUCTION

The materials used for and the installation of all devices shall conform to the applicable
provisions of the Manual of Uniform Traffic Control Devices for Streets and Highways,
U.S. Department of Transportation, Federal HighwayAdministration, latest edition. All
materials shall be subject to review by the CTUIR Public Works Director.

4t07
G:\Clienls\CTUIR\Waslewaterl l 52-62\2007 Standards\SECTION-7.wpd
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FigureTitle & Description:CTUIR Public Works Department

WATER LINE DETAILS

TYPICAL WATER SERVICE LINE
SECTION

W1
npprovea,rJ*,.ì^ ti,r,r ¿" oate: ,aþ"t/øt

CTUIR PWD

Date: 2007
Scale: N.T.S.

-t
ù

VABIES

I

a[o
0¿
ul
c\
\)

(\
\

t.33 LD./FT.
STEEL FENCE POST
BEQ,D. WHEN SEPVICE
15 NOT EXTENDED.

\r-)
Ul
ù
s

ATTACH SEBVICE LINE
LOCATING WIPE TO
MAINLINE LOCATING WIBE.

^EE 
CONTINUOU5 LOCATING

WIBE STANDAPD DETAIL

MAIN LINE
LOCATIN6

4s" l
WIPE

HDPE WATEB SEBVICE LINE PIPE.

^EE 
SPECIFICAflONS.

I" SIZE OB LABGEB A5 BEQ'D.

HDPE PIPE UNLE5' OTHEBWISE
CALLED FOB DY PLUMÐIN9 CODE

TEMPOBABY WATEBTIGHT
END CAP WHEN BEQ,D. NOT
SHOWN FOR CLABITY

45'(EIOHTH) Ð8A55 DEND WATEBTIAHT
COUPLINOS FOBD OB

COBPOBATION 5TOP. 5EE SPECIFICATIONS EOUAL A5 BEQ'D

^EBVICE 
SADDLE A5 BEQ,D., FOB WATEB MAIN

PIPE AND SEBVICE LINE. 
'EE 

SPECIFICATIONS NEW OB EXI5TINO
SEBVICE LINE

WATEB MAIN, NEW
op EXtSnNo NOTE: PBOVIDE TWO PEFEBENCES

FBOM PEBMANENT OÐJECT5 TO THE
END OF WAíEB SEBVICE LINE. THE5E
TIES 9HALL BE SHOWN AND DIMENSIONED
ON THE ,,BECOBD DPAWIN65,,

TYPICAL WATER SERVICE LINE SECTION

-1-

_\r-)

a
È[
:N
R$
\t t¡> \f-to\
A¿A\$Ir-xSs
\D
{

WBAP LOCATINO WIBE ABOUND

LOCATION WIBE

WATEB METEB
ÐOX 

'EE 
DETAIL

THE METEB WITH ENOUÕH
LENOTH TO EXTEND 2 FT.
AÐOVE aBOUND 

'UBFACE

CONTINUOUS LOCATIN6
WIBE BEO,D. WHEN FENCE
POST 15 USED WPAP WIBE
ABOUND TOP OF FENCE
POST WITH.ENOU6H LENÇTH
TO EXTEND 2 FT. ADOVE
OBOUND SUBFACE

NT5
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FigureCTUIR Public Works Department Title & Description:

WATER LINE DETAILS

ryPICAL WATER SERVICE LINE
PLAN DETAILS

w2
Approved: J-ì- 0"$/--f" Date: ,o/2,¡lo'1

CTUIR PWD

Date:2007
Scale: N.T.S

WATEB METEB,
5EE 5TANDAPD l1t'

DETAIL, TYP

1,, WATEB SEBVICE
I- I/2,, WATEB
SEBVICE
CONNECflON.
5EE SECTION
STANDABD

CONNECTION

CUBD sTOP, TYP.
\J'l
Itl
a
s

NOTE:
THIS LAYOUT 15 SCHEMATIC ONLY.
EACH LOCATION WILL BEOUIBE SOME
VABIATION OF DETAIL 

'HOWN.DETAIL LOCATING WIBE YP l-1,/2"x l"x l"
PACK JOINT TEE WATEB SEBVICE

CONNECTION.
5EE SECTION
STANDABD

t2"

ì
a
N

s

I.I/2,, WATEB
SEPVICE LINE
LEN9TH A5 BEQ,D.

s
TRìv
>\n
\{
v'a

o

LOCATINO WIPE, TYP

WATEP METEB,

^EE 
STANDABD

DETAILDETAIL

NOTE:
THIS LAYOUT I5
SCHEMATIC ONLY.
EACH LOCATION
WILL BEOUIBE
SOME VABIAflON
OF DEIAIL SHOWN

\f-)
Ul
ù
s UJ

ì
\
a¿

a
a
lX
ol
\1ì
{
a¿o

1,, WATEB LINE,
LENOTH A5 BEQ,D.

PLAN PLAN

MULTIPLE WATER SERVICES SINGLE WATER SERVICE LINE
N .T.5 N,T.5
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CTUIR Public Works Department Title & Description: Figure

Approved: M û1r"-¿ Date: ," ft, fo7
CTUIR PWD

Date:2007
Scale: N.T.S.

WATER LINE DETAILS

TYPICAL 3/4'OR 1"
WATER METER INSTALLATION

\
s
\\

--------l>
FLOW

I:è

TOUCH BEAD PAD. INSTALL
A5 BEQ'D. DY MANIJFACTUBEB,

WBAP LOCATINÔ WIBE ABOUND WATEB METEP COVEB,

'EE 
SPECIFICATIONS.rHE METEB WITH ENOUGH

LENOTH TO EXTEND 2 FT.
AÐOVE ABOUND SUBFACE 4B'' MIN. CADLE LENOTH

MATCH EXISTINA GBOUND OB
FINISHED OBADE A5 REQ,D.

METEP bOX. 
^EE

.ì2Ðù)y
SPECIFICATIONS. METEB
bOX SHALL ÐE 5ET PLUMÐ
W H THE TOP OF THE DOX
LEVEL.

I8,,FOB A 3/4,, METEB
24,, FOB A I" METEB.

¿ WATEB METEB. 5EE SPECIFICATIONS

I
ì
c\\

I

\f')
UJ

ry
s

a

MIN COPPEBSETTEB WITH ÐALL VALVE ON INLET
AND DUAL CHECK VALVE ON OUTLET.
5EE SPECIFICAflONS. SIZE TO MATCH
METEB 

'IZE. 
METEB SETTEB SHALL ÐE

CENTEBED IN METEB ÐOX AND 
'ET 

PLUM).

\n
\
a
s

METEB DOX TO bE 5Ef
ON b,, MIN. LAYEB OF
COMPACTED 3/4''-O

{

CBUSHED BOCK

o 0 o

ÐBACE PIPE è
NOfE:

^EE 
METEB DOX INSULATION STANDABD DEIAIL

A5 BEQ'D

TYPICAL 314" OR 1'' WATER METER INSTALLATION
NT5

W3
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INSTALL THPEE DAOS MIN. OB MOPE IF PEQ'D. ÐAG' SHALL DE FILLED WITH
POLYUBETHANE FOAM "PEANUT'". SECUPELY HEAT SEAL OP TAPE EACH END
OF EACH ÐAO. DOUÐLE ÐAO EACH DAG UNIT. PLACE ÞAGî ABOUND THE
MEIEB 50 METEB CAN DE BEAD. PPOVIDE A PBOTOTYPE OF INSULATING bAG
FOB APPBOVAL ÐY CTUIB WATEB/5EWEB DEPABTMENT ÐEFOPE PBOVIDIN?
DA65 FOB PBOJECT. CONSOLIDATED PLASTIC CO. INC. (I.BOO-3'2-IOOO)
#qO34gKA 4-MIL. IB"X2O" POLY ÐAG5 OB APPBOVED EOUAL.

METEB ÐOX

METEB

DOUÐLE bAO BEO'D

METEB SETTEB

METER BOX INSULATION DETAIL
NT5

o
o

o
o

oo

o
ooo o

oo

o
o

o
c

o
c

oo

CTUIR Public Works Department Title & Description Figure
Date: 2007
Scafe: N.T.S

Approve¿:-l¿o),+ ûfy *J
CTUIR PWD

Date: I . fr,¡ /¿ 
.7

WATER LINE DETAILS

METER BOX
INSULATION DETAIL

w4



C
o
E
ø'-
.C
(-)
Ð

ù
r)

ö
q!
|1

t.-
ct
C,
C\

ctl
C\l

CO

.n
ç.

O
È
!
ú)

=oì
L-

t-
C,
cr
c\

ù:
:)
':l
O

ö

FigureTitle & Description:CTUIR Public Works Department

W5
WATER LINE DEÏAILS

wPtcAL 1-1l2" AND 2"
WATER METER INSTALLATION

,ÅJ* Ai.t "-J, ,o/t{ /o'
CTUIR PWD

Approved Date

Date:2007
Scale: N.T.S.

METEP DOX AND COVEB
5EE SPECIFICAflONS

2" 
^PBAY-ON 

POLYUBETHANE
INSULATION OB 2,'BI6ID
INSULAflON GLUED TO WALLS
AND COVEB A5 APPBOVED DY
THE ENOINEEB. IF PI6ID INSU-
LATION I5 U^ED, ALL VOIDS
MUST ÐE PBOPEBLY FILLED
WITH FOAM INSULATION

METEP DOX SHALL ÐE 
^ET 

PLUMT
WITH THE TOP OF THE ÐOX LEVEL

COPPEB CUSTOMSETTEB WTH
HIGH 9YPA'' OPflON A5 BEQ'D
TO MATCH METEB AND SEBVICE
LINE MATEBIALS.
5EE SPECIFICATIONS. CENTEB
IN METEB ÐOX AND 

^ET 
PLUMÐ.

FLOW--------t>
2,'HDPE WATEP
SERVICE LINE,
sEE SPECIFICATIONs

WATERTI6HT COUPLINGS
FOBD OB EOUAL, A5 BEQ'D

METEB DOX SHALL DE 
^ETON b" MIN. LAYEB OF

COMPACTED 3/4,.O
ÐAsE BOCK

WBAP LOCATIN' WIBE ABOUND
THE METEB WIíH ENOUGH
LEN9TH TO EXTEND 2 FT.
A>OVE GBOUND 5UBFACE

d o
0O d

ÐBACE PIPE
BEQ'D ffYP.)

48'' MIN. CADLE LENGTH

TOUCH PEAD PAD. INSIALL
A5 BEQ'D. ÐY MANUFACTUBEB

d

INISH GBOUND
A5 BEQ,D

WATEBTIGHT
COUPLINGS FOBD OB
EOUAL A5 BEQ'D.

TEMPOBABY WATEBTI6HT
END CAP WHEN BEQ'D,
NOT SHOWN FOB CLABITY

3

X{
i\f\

X
_{è
ì\\\

å"Boddo

-\.\
\J
ul
e[
\f')
{

NEW OP EXISTIN?
SEPVICE LINE

".i

0o PIPE OB A5 BEQ'D
5EE SPECIFICATIONS.

CAULK LYATEBTIGHT, TYP
HIÕH DYPA55
OPTION MIN

I'' DBAIN HOLE

TYPICAL 1-1 12" &2" WATER METER INSTALLATION
(ustNc coPPER CUSTOMSETTER W HIGH BYPASS OPTION)

N.T.5

A

.A

=è
ì
e

WATEB METEB.

^EE 
5PECIFICATIONS.

BISEB
A5 REQ,D

ì
:
o

I

c\

FLOW
-- -----l>

\n
ttt
ù
s.O

c
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CTUIR Public Works Department Title & Description: Figure

?^<4

) ,ll)

è

\\
FLOW

FOB CLABIIY

SUPFACE. fYP

2" AOJUSTA\LE
PIPE SUPPOBÍ
SADDLE, TYP.

I'' DBAIN HOLE

NOTE:
PROVIDE LADDEP.
LADDEP NOT SHOWN

WPAP LOCATING WIPE ABOUNA
VALVE WIIH ENOUaH LENOTH TO
EXTENP 2 FT. AÒOVE êBOUND

VAULT 
^HALL 

bE 5EI PLUMB
WIÍH THE TOP OF ÍHE bOX LEVEL

UflLITY VAULT CO., MODEL 4464.1A,
H2O TRAFFIC LOAO BATED.
WITH PENTAoON øOLT LOCZAøLE
DIAMOND PLATE LID, OB APPSOVED
EOUAL. INSULATE LID A5 BEOUIBED.

FINISH GBOUND
A5 PEA'D

2'' 5PBAY-ON POLYUBEÍHANE
NSULATþN OP 2" BIêID
INSULATrcN 6LUED TO WALLS
ANO COVEB A5 APPPOVED DY

,K$<vV

THE ENêINEEB. IF BIGID INSULAíION
15 U'ED, ALL VOIDS MUST ÖE
PBOPEPLY FILLED WInH FOAM
INSULATION

q\
l.t

a\t

VALVE T VALVE bOX SIZE
A5 PEQ,D. WTH THBUST DLOCK

5 5

UL(, WATEBTIqHI, TYP

FLê X PE DI
5POOL, LENêTH
A5 PEO'D.

FLANGE COUPLINÇ
ADAPTEB, SIZE A5 BEO'D

o3o dooSo oo.o o3o dæ3o oopoSo dæ3o dp

a?"8rJffi ¡r"tPi;P";;3"oä[7"'r*

o3o dñ3o æ.p o3o dooSo ooôo

fi."o#e'..8roa?""'*'fC?Fi"e

3"

"J

VAULT SHALL bE sET
ON 6,'MIN. LAYEB OF

VALVE
SIZE AND TYPE
A5 PEO'D, fYP.

BESTBAINED JONT
COMPACÍED 3,/4".O CONNECflON BEOUIBEDÔAqE BOCK.

PLAN SECTION

BACKFLOW PREVENTION VALVE
N-r.5

qACKFLOW PBEVENTEB
5EE SPECIFICAflONS

FLOW

ot. 
^pooL,

FLANGE COUPLING
ADAPTEP, SIZE A5 BEO'DLENGTH A5 PEQ'D.

) (

epprorea,"l*tl^o, Cly-Jr Dat u, ¡ o/ z,¡ f or
CTUIR PWD

Dale;2007
Scale: N.T.S.

WATER LINE DETAILS

BACKFLOW PREVENTION VALVE
W6
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CTUIR Public Works Department Title & Description Figure

npyovea:-Jar)* A-!Y*')' Date: to/t+fot
CTUIR PWD

Date:2007
Scale: N.T.S.

WATER LINE DETAILS

IRRIGATION BACKFLOW VALVE
DETAIL

ooo

3/4,, DOUÐLE
CHECK ÐACK
FLOW PBESENTEB,
WATTS 5ERIE5
7O9 OB EOUAL

INSTALL INSULATION DA65
(NUMÐEB A5 REQUIBED TO FILL
ÐOX) 

^EE 
STANDABD DETAIL.

MATCH FINISHED
OBADE

METEB bOX. 5EE SPECIFICATIONS
METEB DOX SHALL ÐE 

^ET 
PLUMÐ

X
s
\
c\

t

=:
o\

WITH THE TOP OF THE DOX LEVEL

24"
2
è
:
\o
fi-)3/4.INCH UNION 3/4-INCH CLA55

2OO PVC ASTM
D 224t)

DOTH 5IDE5

WATEB TIOHT COUPLIN6S,

FITTINGS A5
PEQ,D.

FOBD OB EOUAL, OB
END CAP, A5 BEQ'D

O

WATEB SEBVICE
LINE WITH
l"x 1"x3,/4" PACK
JOINT TEE

'EE 
TYPICAL WATEB METEB

3/4-INCH CUBD
STOP WITH CUBÐ
STOP ÐOX AND LID

INSTALLAflON FOP CBU
BOCK BEOUIPEMENTS

NOTE:
CONTBACTOB SHALL DBAIN PIPINA AND
CHECK VALVE AFTEB TESTING HA5 DEEN
COMPLETED AND ACCEPTED.

IRRIGATION BACKFLOW VALVE DETAIL
Nf5

w7
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CONCBETE COLLAB
BEQ,D FOB ALL
VALVE )OXE'. 

'EESTANDABD DETAIL

CAST IBON COVEB WITH
WOBD ,,WATEB,, CAST
IN TOP SUBFACE.

ì

12" MAX., 6,, MIN

HOLD LOCATIN6 WIBE IN
PLACE WITH DUCT TAPE _--,--F

C.I. VALVE ÐOX A5 BEQ'D FOB
VALVE SIZE AND DEPTH OF
TBENCH.

CONTINUOUS LOCATINê
WIBE. DBILL I,/2" HOLE IN
VALVE ÐOX. INSTALL
BU)DEB 1POMMET AND
INSEBT LOCATION WIBE
THBOUGH ABOMMET.

o
o
o BESILIENT WED6E

GATE VALVE, TYP.

1,,- O CBUSHED BOCK
\ 0

SECUBE IN PLACE WITH
DUCT TAPE. PBOVIDE
ENOU'H LEN'TH TO
EXTEND 2 FT. ADOVE
APOUND SUBFACE, LOOP
NEATLY INSIDE VALVE ÐOX

BEQ,D ABOUND
VALVE AND VALVE
ÐOX DA^E.

o
0

0
o

0 o

THBUST DLOCK WHEBE
BEQ,D.

VALVE BOX DETAIL
N.r.5

ooo
0o
"o Ç-\-

CTUIR Public Works Department Title & Description: Figure
Date: 2007
Scale: N.T.S.

Date: ¿ "/z 't /o 7J""J," ûl'/*'"LApproved

CTUIR PWD

WATER LINE DETAILS

VALVE BOX DETAIL
WB
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AT ALL SPLICES THE CONNNECTING
ENDS OF THE WIBES SHALL
DE OVEBLAPPED AND TIED.
THE ENDS SHALL bE 5TBIPPED
AND CONNECTED WITH A WIBE
NUT TO EN5UBE ELECTBICAL
CONNECTION AND MADE
WATEBPBOOF WITH AN APPBOVED
SILICONE SPLICE KIT.

SOLID COPPEB WIBE, MIN. I2
AWÔ UF WITH ÐLUE (WATEB)
INSULAflON. INSTALL WIBE
ALONG TOP OF ALL WA{EB
MAINS INCLUDING HYDBANT
LEADS AND SEBVICE LINE'.

b"Ml

HOLD LOCATINÕ WIBE IN POSITION
ON TOP OF PIPE WITH DUCT TAPE
NOT TO EXCEED IO FT. ON CENTEBS.

CONTINUOUS LOCATING WIRE DETAIL
N.T.5

I

CTUIR Public Works Department Title & Description Figure

Date: 2007
Scale: N.T.S.

Approved: j-Jr- Al'/ ^,). Date: i o/z't f"r
CTUIR PWD

WATER LINE DETAILS

CONTINUOUS LOCATING
WIRE DETAIL

W9
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UNIFOBM ABAVEL STBEET
OB 

'HOULDEB, 
OB

NATUBAL êBOUND
FINISH FINISH

ÔBADE
ì\t 12,, MIN

\

ì
=è

#4 HOOP, 2 BEQ'D

LOCAflNO CONCBETE COLLAB PEQ'D
SQUABE OB BOUND5EE VALVE BOX

STANDABD DETAIL
VALVE ÐOX

BEOUIBEMENTS FOB CONCBETE COLLARS:
l. CONCBETE : J/4", 7 5ACK, 4OOO P5l@ 2B DAY5. 2" TO 4" SLLJMz, 4-7% AtB
2. COLLAP TO ÐE FOBMED AND UNIFOPMLY SHAPED.
3. SMOOTH ÐPOOMED FINISH BEQ'D.
4. APPLY CONCBETE CUBINO COMPOUND.
5. PBOTECT FBOM TBAFFIC FOP 4 DAYS MIN.

CONCRETE COLLAR DETAIL
IN GRAVEL STREETS OR NATURAL GROUND

N,T.5

CTUIR Public Works Department ïitle & Description: Figure
Date: 2007
Scale:N.T.S

epprovea:.,/tt/oa û1,/-Å Date: rd/zv /ar
CTUIR PWD

WATER LINE DETAILS

CONCRETE COLLAR DETAIL
w10
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I2,,MIN ASPHALT
\\ ONCBETE

UNIFOBM
FINISH

#4 HOOP, 2 BEQ'D
CONCPETE COLLAB BEQ'D

LOCATIN6 WIBE,
5EE VALVE ÐOX
STANDABD

SQUABE OB BOUND

VALVE DOX

DETAIL.

BEOUIBEMENT1 FOB CONCBE\E COLLAPS:
l, CONCBETE : 3,/4", 7 5ACK, 4OOO P1l @ 28 DAYS, 2,' TO 4,, 5LUM7, 4_7% AlB.2. COLLAB TO ÐE FOBMED AND UNIFOBMLY SHAPED.
3. SMOOTH ÐBOOMED FINISH BEQ'D.
4. APPLY CONCBETE CUBINO COMPOUND.
5. PPOTECT FBOM TBAFFIC FOB 4 DAYS MIN.

CONCRETE COLLAR DETAIL
IN ASPHALT PAVEMENT

N.T,5

CTUIR Public Works Department Title & Description: Figure
Date:2007
Scale: N.T.S

Approved: J*L Alt -¿ oate: t o/zq / o z
CTUIR PWD

WATER LINE DETAILS

CONCRETE COLLAR DETAIL
W11
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CONTINUOUS LOCATION WIBE BEOUIBED.
ATTACH TO FENCE POST IN TWO
LOCATIONS. WBAP WIBE ABOUND TOP OF
FENCE POST W H ENOU'H LENATH TO
EXTEND 2 FT AÐOVE ÔBOUND SUBFACE

I
Iq
\

1.33 LD./FT. 
'TEELFENCE POST BEQ'D.

WATEB MAIN
A5 BEQ'D

VALVE AND THBIJST
1LOCK WHEBE BEQ'D

NOTE:

END CAP WITH THBUST DLOCK OB
OTHEB APPPOVED THBUST BESTBANT

PBOVIDE TWO BEFEBENCE' FBOM PEBMANENT ODJECTS
rO THE END OF WATEB LINE. THESE TE, SHALL ÐE
SHOWN AND DIMENSIONED ON THE "BECOBD DBAWINÕî".

SECTION

TYPICAL WATER MAIN STUB
N.T.5

CTUIR Public Works Department Title & Figure

Approved: .M ûlt/*r,¿, oatte: t¿/ztlol
CTUIR PWD

Date: 2007
Scale:N.T.S.

WATER LINE DETAILS

TYPICAL WATER MAIN STUB
w12
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NOTE5:
I. THE CONTBACTOB SHALL PBOVIDE TWO

PEFEBENCES FBOM PEBMANENT ODJECTS
TO THE END OF WATEB SEBVICE LINE.
THESE TIES SHALL ÐE SHOWN AND
DIMENSIONED ON THE "BECOBD
DBAWINGS" PBEPABED ÐY THE
CONTBACTOB.

2. INSTALL SEBVICE LINE STUD WHEN WATEB
METEB 15 NOT TO ÐE INSTALLED.

tlJ

-J
I
a[

24"

1.33 LD./FT. STEEL
FENCE POST BEQ'D
WHEN SEPVICE 15
NOT EXTENDED, NO

/ 5UÐSTITUTIONS

WATEB SEBVICE
LINE, SIZE A5
BEQ,D \\

PACK JOINT
)ALL VALVE

TYPICAL WATER SERVICE LINE STUB
(WHEN WATER METER IS NOT INSTALLED)

Lt .T.5.

CONTINUOUS
LOCATION WIBE
BEQ'D. WPAP WIBE
ABOUND TOP OF
FENCE POST

e[
luJ

o
\)

CTUIR Public Works Department Title & Figure

Å,L fW"'-/' Date: .t "/ta/o 7
CTUIR PWD

Approved

Date: 2007
Scale: N.T.S

WATER LINE DETAILS

WATER SERVICE LINE
STUB DETAIL

w13
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CTUIR Public Works Department Title & Description: Figure

Approved: hL tt/-J, Date: ¡ a/z'r /"7
CTUIR PWD

Date:2007
Scale: N.T.S.

WATER LINE DETAILS

FIRE HYDRANT AND
AUXILIARY VALVE DETAIL

ì (

o
O

v
_l
\

o

0
0
0

WATEP
PIPE

4' MtN. OB
A5 BEQ'D

HYDBANT A5 sPECIFIED IN SPECIFICATIONS

2-2 t/2" NOZZLES
N5T

4 I/2,' POBT TO FACE STBEET UNLE''
DIBECTED OTHEBWISE bY ENGINEEB
(4 t/2" N5T) 2,1/2' TYP, IJNLESS CALLED FOB

OTHEPWISE ON THE DBAWINê'.'ET 
PLUMD

ALL DIBECNONS

ATTACH LOCATINÇ WIBE (WITH
ENOUGH LENATH TO EXTEND 2 FT

NOTE:
5ET ÐA'E OF HYDBANT AÐOVE
5IDEWALK, CUBD, OB BOADWAY
SHOULDEB A5 BEQ,D. ÐY MANUFACTUBE

ADOVE OPOUND SUPFACÐ TO
HYDPANT W/5.5. PIPE îTBAP.

OBOUND LINE
CUPÞ AND GUTTEB, WHEBE EXI5T.

'EOTEXTILE 
FAÐBIC

(MtBAFt t40 5 0P
APPBOVED EOUAL) BEQ'D

Ag
l.U
0l
ç)
{
T
h.-

\DI
ul{

üN
Èuì
x\nUJ{

LOOP CONTINUOUS LOCATIN9 WIBE A5
SHOWN IN VALVE ÐOX STANDABD DETAIL

VALVE bOX. 
'EE 

DETAIL.

OVEB DBAINA'E P

6" FLG. x MJ BESILIENT WEDGE
OATE VALVE

THPUST DLOCK MUST MJ x MJ x FLÕ. TEE
BE KEPT DELOW
HYDBANT DBAIN

THBUST DLOCK
BEQ,D

THPUST
DLOCK BEQ,D

SOLID 2'x2'x l'-4"
PBECAST CONCBETE

qr;trg
o o

o

ÐLOCK PLACED ON
UNDISIURDED 

'OIL
^

FLA. FITTIN6
BEQ,D.

/,<YzYxY/zY/zVzJ

DBAINAaE PIT BEQ'D. I/3 CU.YD.
FBEE DBAININç GBAVEL OP 1TONE

MECHANICAL
JOINT BEQ,D

NOTE:
DO NOT DIPECTLY CONNECT
VALVE TO HYDBANT.

FIRE HYDRANT AND AUXILIARY

VALVE DETAIL
N.T.5

w14
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CTUIR Public Works Department Title & Description Figure

Approved: -/"*l^ ûfu*"L oate: ¡aþt/nl
CTUIR PWD

Date:2007
Scale: N.T.S.

WATER LINE DETAILS

FIRE HYDRANT BARRICADE

4,, DIA. STEEL PIPE 1CH. 40 CONCBETE
CBOWNOB APPBOVED EOUAL

o 3'-O"
FILL PIPE WITH

CONCBETE

PAINT
5EE NOTE 2

INSTALL ÐABBICADES.
2 BEQ'D ON STBEET SIDE \J

I

c\

:
\0

I

C\

FIBE
HYDBANT

INSTALL DABPICADES.
2 WHEN BEQ,D ON
PBIVATE PBOPEBTY SIDE

\J
_t
rc')

ìs
rt
N

25OO P'I CONCBETE.

^EE 
SPECIFICATIONS.

/ r\
UNDISTUBDED
50tL

3 o 3'-O" ra\'t

I
è

t-J

PLAN SECTION

FIRE HYDRANT BARRICADE

NOTES:
I. 4,, DIA. STEEL PIPE SHALL ÐE PLUMÐ.
2. PAINTIN9 SHALL DE DONE ONLY AFTEB

SUBFACE I5 FBEE OF BU5T, OIL, AND GBEASE HE
METAL 

'HALL 
ÐE PPIMED AND TWO FINI9H COAT5,

YELLOW IN COLOB APPLIED.

N.T.5

w15
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Title & Description FigureCTUIR Public Works Department

WATER LINE DETAILS

WATER AIR RELEASE VALVE
w16*,J, Date: ¿ o/zl/oçÅ*/^ âA

CTUIR PWD

Approved:

Date: 2007
Scale: N.T.S

SCBEENED AIB VENT, CLAY
AND DAILEY MODEL CD3OO- I

2,, SPBAY-ON
POLYUBETHANE INSULATION
OB 2,, BIGID INSULATION IN
5TBIP5 6LUED TO WALLS AND
CEILINO A5 APPBOVED ÐY
ENOINEEB. IF BI6ID INSULATION
15 U5ED, ALL VOIDS MUs{ ÐE
PPOPEBLY FILLED WITH FOAM
INSULATION

COBPOBATION 5IOP.
5EE SPECIFICATIONS

SEBVICE SADDLE A5 BEQ'D
FOB WATEB MAIN PIPE
AND SEBVICE LINE.

^EE 
SPECIFICATIONS

PBECAST 48,, I.D.
TYPE D MANHOLE.
5EE MANHOLE
STANDABD
DETAIL

WPAP LOCATING WIPE
APOUND PIPE WITH
ENOUçH LENGTH TO
EXTEND 2 FT. ADOVE
OBOUND SUBFACE

PPOVIDE,,SEWEB 6IJABD,'
INFLOW PBOTECTOB
COVEB A5
MANUFACTUBED DY
FOSROC-PBECO
INDUSTPIES OB EOUAL,
rYP

I
è
a"t

l "o,l .P

ULK
WATEB
TIOHT

UNION

3,/4" WIDE
5.5. ÐAND5

BEDHEAD ANCHOP
þOLT' A5 BEQ'D.

4x4 PPESSUBE TPEATED
WOOD POST

3/4,, WIDE 5.5. DANDS
A5 BEQ,D.

EXISTING
GBOUND

WATEB AIB BELEASE
MANHOLE

I

a"t

I

-L.]g
tjl
e[

\r'l
{

o

WATEP
MAIN

INSTALL ÐABBICADE. 4 PEQ,D. 5EE
ÐABBICADE STANDABD DETAIL.

WOOD PO'T

6

PLAN DETAIL

12" MIN
3/4"-O

1,, 7ALL VALVE
WITH HAND
OPEBATOB

CBUSHED BOCK

4x4 PPESSUBE
TBEATED DLOCK

toN

(l.)

------t> I ' <_ Cr.)

SECTION

WATER AIR RELEASE VALVE
N.T,5

4

1,, HDPE

\

APCO NO, I43C OB
APPBOVED EOUAL

NOTCH MANHOLE
A5 BEOUIBED
OVEB PIPE,
PROVIDE 4,,MIN.

6.t.P

CLEABANCE

CONTINUOUS
LOCATION WIBE

TOP VIEW

go'ê.1.P
ELDOWS

4x4 WOOD
POST

t2"
MIN
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Title & Description: FigureCTUIR Public Works Department

Approved:../aÅ,a M*L Date: ,"/", /l
CTUIR PWD

Date:2007
Scale: N.T.S.

WATER LINE DETAILS

WATER-SEWER CROSSING
(NEW WATER LINE CONSTRUCTION)

(

g' MtN. (fYP.)

18" op LE55

NEW WATEP LINE
CENTER ONE FULL PIPE
LENGTH AT CBO'SING POINT

EXTG. SANITAPY
SEWEB LINE ZONE OF EVALUA 5EE SPECIFICATIONS FOP EXTG.

SEWEB LINEWATEP-^EWEB LINE CBOSSINO BEOU I BEMEN T5.

WATEBTIAHT
COUPLINO, sEE
SPECIFICAfIONS 'lro

IB,, OB LE55 C-aOO PVC PIPE OB A5 BEQ,D
CENTEB ONE FULL PIPE
LENOTH AI CBOSSING POINT.

NEW SEWEB PIPE WI|EN PEQ'D., 
^EE 

SPECIFICATIONS

NOTE5:
I. 5EE SUPPOBT DEAM STANDABD DETAIL WHEN SUPPOBT ÐEAM 15 BEQUIBED

2, ALL DACK FILL IN ABEA OF WATEP-^EWEB CBO55IN6 TO A DEPTH 12,'ADOVE
THE TOP OF THE HIOHEST PIPE SHALL DE 3,/4,,-O DASE BOCK COMPACTED TO
95% OF ASTM D-6gB LADOBATOBY DENSITY.

WATER-SEWER CROSSING
(NEW WATER L|NE CONSTRUCTTON)

N .T.5

w17



C
o

Ø'a
c
o

13

j
ù
úl
lt{,(\
ö
t\
cr
c'
N

ÚJ(\
acl

3
=
ó
!
5
CD

i;
t..
c,.
c'
C\¡

6
I
(Y

=
l
C)

ö

CTUIR Public Works Department Title & Description: Figure

Å-)^ ,41'/^")'
CTUIR PWD

Approved:

Date:2007
Scale: N.T.S

Date: ¡6/2a fet

EXISTING SEWEB PIPE EXISTING SEWEP PIPE

4-#6 1ABS

OR
SPBING LINE

OR

8" sTL. CBADLE
A5 BEQ,D. TO
HOLD SEWEB
PIPE. 3' O.C,
WELD IO ÐEAM

U5E CLA55 35O CEMENT
MOBTAB LINED DI PIPE
FOP SEWEB LINE

J LLK

l'-6"
W B x 3l MIN

SUPPORT BEAM OPTIONS

-nl

SEWEB PIPE

3' 3
MIN. MIN SUPPOBT DEAM, 5EE SUPPOBT

TEAM OPTIONS AÐOVE

NEW WATEB LINE

VABIES
NOTE:
A SUPPOPT DEAM 15 êENEBALLY
BEOUIBED WHEN FBAOILE EXIS|ING
SEWEB PIPE MATEBIAL 15 ENCOUNTEBED,
OB WHEN UNDEBMINING OF THE EXISTINO
SEWEB PIPE 15 EXPECTED TO OCCUB.

SUPPORT BEAM

WATER-SEWER CROSSING

to'

(

NT5

WATER LINË DETAILS

WATER.SEWER CROSSING
SUPPORT BEAM

w18
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CTUIR Public Works Department Title & Description: Figure

Dale;2007
Scale: N.T.S.

(ltlt4
Approved: Å*t/* æ¿t/*,J', Date'. /"/z.t/or

CTUIR PWD

2" ê.1.P

COUPLINO
BEQ,D

2'-O"
BIGHT-OF-WAY LINE
WHEPE APPLICAÐLE

KUPFEBLE MAINAUARD
2" ÐLOW.OFF HYDBANT
MODEL NO.77 OB APPBOVED
EOUAL.

a
EXI5flNê

I

c\
6BOUND

\J
I

\

POOFINO OB TAB
PAPEP PEQ,D. OVEB
DBAINAOE PIT.

o 2" DBAIN BOCK,
I\B,,YD.J

2"-go" G.l.P. ELÐOW

2,' WATEB LINE
(^EE SPECIFICATION5)

2 FT.2 THPU'T DLOCK

2

2'' WATER LINE BLOW-OFF DETAIL
N.T.5

WATER LINE DETAILS

WATER LINE BLOW-OFF DETAIL
w19
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CTUIR Public Works Department Title & Description Figure

THRUST BLOCK NOTES

1 IHRUST BLOCKS SHALL BE REQU¡RED AI THE FOLLOW]NG LOCATIONS:

A. ALL CHANGES IN DIRECIION.
B. ALL DEAD-ENDS.
C ALL VALVES 8_INCHES AND LARGTR (SIZE FOR CLOSEO CONOIÍION) EXCEPl IHRUST ELOCKS

FOR 8-INCH AND 1O_INCH VALVES tdHEÑ VALVES ARE FLANGED CONNECIED IO TO A fE€-
THRUSÏ BLOCKS ARE REQUIRED FOR ALL I2_INCH AÑD LARGIR VALVËS.

D. AT LOCATIONS SPECIFICALLY CALLED OUT ON THE DRAWNCS.
E. AT TEMPORARY DEAO €NDS DURING PIPE INSTALLATIONS AS REOUIRED FOR TEMPORARY

PRESSURE IESIINC
F. AT OTHER LOCATÍONS REQUIRID BY fHE ENGINEIR,

THRUST BLOCKS SHALL BE SIZED AS REOUIRED BY SOIL CONDITIONS AND DISIGN PRESSURE.

PLACE CONCRETE AGAINSI UNDISIURAED TRENCH WALL.

CONCRETE SHALL BE 2.500 PSI MINIMUM

ALL CONCREIE SHALL AE PLACED SO THAT PIPE. FITTING JOINTS. BOLIS AND NUTS. ETC., WLL
BE ACCESSIBLE FOR RTPA¡RS.

PLACE ONE LAYER OF VISQUEEN BETWE€N F¡ITINC AND CONCREIE TO FACIIITAIE FUIURE REMOVAL
OF ]HRUSÍ BLOCK IF REOU¡REO.

119!_OR_R9DS SHALL BE 3/4" D|AMETER GALVANTZED STEEL RODS OR #6 EpOXy COATEo R€tN_
FoRcEMENT BAR, AASHTo M284, HAVtNc AN 18" MtñtMUM EMBEDMENT rñ coNcnerr.

ALL THRUST BLOCKS SHALL BE SIZEO FOR A I5O PSI WATER PRESSURE.

IF THE REQUIRED BEARING ARTA IS LESS IHAN 1 SQUARE FOOT, A THRUSI BLOCK SHALL NOI BE
REOUIRED,

DETERMINATION OF fHRUST BLOCK BËARfNG AREA

OF TEE

PPOVIOE CLEAB

'PACE 
FOB FUIUPE

PPE EXTEN5ION
UNDISTUBDÉD
50tL

BESIBAINÉO
JOINT EÑD PLUG
OP CAP

2.

l.
4.

5.

6.

't.

B.

9.

VI5OUEEN
PBOVIAE
TEMPOBABY
FOPMINê A5
BEQ'O.

5EE THBUS|
TLOCK
A5 IEE 752 OF rEE

i/2 
^

PIPE LEN6IH

ôEAP|NG ABEA A) = HElçHl H) x LENqTH (L)
A=HxL

502 oF
fËÉ PLAN

CLEAP
NOTE: w-lEN THRUSÍ BLocK BEARTNG AREA ìs Nor spEctFtED oN THE PLANS oR DEIERMINED By tHE

ENGINEER. fHE FOLLOWNG PROCEDURE SHALL BE USED IO DETTRMINE REOUIRED BEARING AREA.

1. DEIERMINE IHRUST (T) FOR TYPE OF FtlfING OR JOINI AND SIZE OF PIPE FROM IABLE NO. 1 OR
IABLE NO. J.

BE5fBAINEO
JOINT END PLUG

SPACE FOB
FUTUBE PIPE
EXTEN9ION

752 OF IEE, IYP 502 0F
íAøLE 3, TYP

.ZE THPUSI )LOC(
A5 BEO'D.

2.

3

oETERMTNE BEAR|NG CApACtTy (B) Or SO|L FROM TABLE NO. 2_

DEIERMINE REQUIRED BEARING AREA (A) AS FOLLOWS:

A:T+B
EXAMPLE: DESIGN PRESSURE = 175 PSt

PIPE = 12"
FllTlNG = TEE
SOIL , SANDY GRAVEL

FROM IABLE NO. l: I = t5,Jt0 LB. .
IROM TABLT NO. 2: I = J000 LBIFT'
A = 15,J10 X 1.75 = 8.9 Ff'z

3.OO0

TABL€ NO.1

THRUST AT FITTINGS IN POUNDS AT lOO PSI OF WATER PRESSUR€

502 oF
rEF, ONE LAYEB VISOUEEN UNDI9lUBøED

90tLÕETWEEN FI IíING,
PIPE AND CONCEEÍE

SECTION

PIPE SIZE IEES AND
DFAD FÑDS

9O"BEND 45"BEND 22 1 /2"
BEND

11 1/4
BEND

4' 1.A50 2,610 1,420 720 J94

6" J.800 5,J70 2,910 1,410 810

B' 6,580 9.J00 5,O40 2,550 1,372

l0' t0.750 1 5.200 8,240 4,170 2,216

12' i5,310 21,640 11,720 5,940 3,128

14" 20,7 7 0 29,360 15.9iO I,O60 4,241

16" 26,480 J8,01 0 20,590 1 0.4JO 5.468

1B' 29.865 42,235 22,854 1 1.65J 5,855

PLAN VIEWS
TYPICAL THRUST BLOCK DETAILS

3/4'' GALV.BOD9 OR EPOXY
COATED þ6 REINFOPCEMENT
øAB, AASHTO M264-t8" MtN.
EM^EDMENT EACH END

NOÍE:
GPAVIIY ANCHOP ÕLOCK
rO ÒE 

'IZED 
øY ENGINÉÉP

ANCHOB
ÐLOCk-9tZÉ
A5 BEO'D. ÕY

WEIGHÍ OF CONCPETE ÍO
EOUAL IOOZ OF TOíAL
rHBÙ9f

NOIE:

r. rHBU5f OLOCZ t5 NOr
BEQ'D. WHEN VÀLVE 15
CONNECIEO bY A FLANAED OP
PE' TBAINEO JOIN T CONNEC TION
rO ADJACENI FITNN6 OP PIPE
WHICH HA' THE BEO,D. THPUST
PE5 TPAINT-

2. ÛtBU9l ÐLOCK t5 NOr
PEO'O ON A'' AND 9MALLEB
VALVE9 UNLE'5 CALLEO OUI
OTHEEWI5I ON DBAWINGS.

ENGINEEB

NOTE: FOR WAIER PRESSURES DIFFERENI THAN lOO PSI, MULTIPLY IHRUSI FOUND
IN TABLE NO. 1 BY REQUIRED PROPOR-NON.

EXAMPLT: DESIGN PRESSURE = 175 PSt. MULIIPLY VALUE lN TABLE By 1.75
H4 HOOP e 12' O.C.
IYP. ME6ALUA BESTBANED

-JOINT DEVICE bY E6AA
lBoN. tNc. op APPQOVEO
EOUAL. MEêALUÇ BEO,D.
rO TBAN9FEB THPU5T
FBOM PIPE IO CONCPEÍE

TABLE NO.2
3/4" 6ALV. BOD5 0B
EPOXY COAIED þ6
PEINFOPCEMENT
ÔAB, AA9HTO
M264-tA" MtN.
EMøEOMENT

sorL SAFE EEARING LOAD
tB/Ff2

SOFT CLAY 500

SILT 1,000

SAND 2.000

SAND AND CRAVËI J.O00

SAND AND GRAVEL CEMENTED WTH CLAY 4,000

HARD CLAY 4,000

COLLAP

CALCULAfE
BÉO'O. øEAPING
APEA AGÀIN'I
UNDISTUBbED
50IL. CALCULATE
IHPUSí A5 DÉAD
END LINE PEB
IABI E NO I

ÉACH END

:,

TABLE NO-3
íUBÔED

50tL

SIDE THRUST PIR lOO LB./SO.IN PRESSURE
PER DEGREE OF DEFLECIION

PIPÊ S¡ZE SIDE IHRUST_LB PIPE S¡ZE SIDE THRUST_LB

4 ñ/A 14 317

6 N/^ 16 486

N/A t8 665

10" 19/ 20 790

12" 274 ?4 1.1 50

TYPICAL THRUST BLOCK LOCATIONS ÔEAB|NG ABEA SHALL ÐE A5
CALCULATED FOP DEAD END
WATEB LIÑ'.

SECTION VIEWS

r'\.]

)

MULfIPLY THRUST BY DEGREE OF DEÊLECIIOÑ TO OBTAIN TOTAL THRUST

ANCHOR COLLAR

J*/* (W*Å,
CTUIR PWD

Approved t o/z'/ /oqDate

Date:2007
Scale: N.T.S.

WATER LINE DETAILS

TYPICAL THRUST BLOCK DETAILS
w20
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CAUTION
UNDERGROUND

WATER LINE

CONFEDERATED
TRIBES OF THE

UMAI]LLA INDIAN
RESERVATION

il

1,, COBNEB
BADIUS, TYP

BED LETTEBS
I l/2" Hl6H

ÐLACK LETTEBS
7/ 16" HIAH

DLACK LETTEBS
l/4" Hl6H

I,/8'' DLACK
ÐOBDEB

ITE
CKêBOUND

POSr

StaN

GBOUND
LINE

CONTINUOUS
LOCATIN9 WIBE.
EXTEND 2 FT.
MIN. ADOVE
aBOUND SUBFACE
AND WBAP
ABOUND POST

a

g,/ t6"

o

3 t,/t6"

=!\0
_t
(r^)

NOTE5:
I. 5ION5 SHALL ÐE HEAVY

OAUOE ALUMINUM 
'HEET,NOMINAL THICKNESS

o.o50" S|M\LAB rO
STANDABD HIGHWAY
5tGN5.

2. PO5T5 SHALL DE OALV.
STEEL W H A NOMINAL
WEIAHT OF 2 LD5 PEB
LINEAL FOOT A5 PEB
STATE OF OBEGON
HIGHWAY DIVISION
DELINEATOP POST
SPECIFICAíION5

3.5ION5 TO DE ATTACHED
TO POST WtrH 3,/t6" DtA.
ALUMINUM ÐLIND BIVETS
AND WASHEPS INTO
7/32" DtA. HOLE'.

4.5IGN5 TO ÐE PAINnED
WITH ENGINEEBIN)
BEFLECTIVE 

'HEETING 
A5

SUPPLIED DY TBAFFIC
SAFETY 5UPPLY.
POBTLAND OBE.
- 603-235-553 t)

5. PBE.FADBICATED
FIÐEBOLA'5 WATEB LINE
MABKEB PO5T5 MAY ÐE
5UÐMITTED FOB
APPBOVAL ÐY CTUIB
WATEP,/5EWEP DEPT. IN
LIEU OF CAUTION 5ION.

\o

ñ

ò
I

cc)

ì
è

.!
û^)

CAUTION SIGN DETAIL
WATER LINE

NT5

CTUIR Public Works Department Title & Description Figure

npprovea: r/¿r,/ra ßLqil,
CTUIR PWD

Date: 2007
Scafe: N.T.S.

oate: ¡a/¿4.,/a t

WATER LINE DETAILS

CAUTION SIGN DETAIL
w21



C
o
E

.q
c
O
!

ô-
(o
N
a'
fa
ô
I.-
cr
a,
C\¡

0c,
c\
cC¡

_
N

o.ì
9
a
ct'

L.

¡\
r:'
ct
C\

u
f

J
t)

ö

FigureTítle & Description:CTUIR Public Works Department

SEWER LINE DETAILS

STANDARD PRECAST MANHOLE
S1

Approved: Å""¿^ din* Date: 1aþq /oz
CTUIR PWD

Date:2007
Scale: N.T.S.

MANHOLE FBAME
AND COVEP 

'EESPECIFICATIONS

CONCBETE
COLLAB.

^EE 
STANDABD GBADE PINO5

A5 PEQ'D.

MANHOLE FBAME AND COVEB

^EE 
SPECIFICATIONS

FINISHED OBADE DEIAIL

VABIES-6" MAX. I.J5E

6BADE BING A5 BEQ,D

APPBOVED
PBECA5T
CONCBE{E
TOP SLA7

JOINT SEAL MATEBIAL, KENT
SEAL MASTIC ACPYLIC POLYMEBIC
SEALANT OB EQUAL. TYP. ALL JOINTS.
ALL JOINTS TO bE WATEBTIOHT.

2

ut
Jo
¡{
e[{

NOTE:
U^E TYPE D MANHOLE
WHEN MANHOLE DEPTH 15

5.5 FT. OB LE55 UNLE55
CALLED FOB OTHEBWISE
ON THE DPAWINGS.

JOINT SEAL MATERIAL,
KENT 5EAL MA'TIC
ACBYLIC POLYMEBIC
SEALANT OB APPBOVED
EOUAL. TYP. ALL JOINTS

NOTE5:
I. 5EE TYPE A MANHOLE
FOB DASE AND WALL DETAILS
2. U5E IYPE D MANHOLE
WHEN MANHOLE DEPTH 15

5.5 FEET OB LE55 UNLE''
CALLED FOB OTHEBWISE
ON THE DBAWINGS.

BECAST MANHOLE
PRECAST TOP SLAB MANHOLI1ASE SECTION

TYPE B
N.r.5.

MANHOLE PIPE CONNECTOR
,,A.LOCK" OP EOUAL. sEE
SPECIFICATIONS.

MAIN CHANNEL TYP

STUb
ÍYP.)

WATEBTIOHT PVC
CAP. SIZE A5 BEQ'D PPOVIDE A MIN. OF 6'' OF

DEDDINO MATEBIAL
COMPACTED TO 95% OF
ASTM D-b9B DENSITY.

SECTION OF PVC
PIPE, SIZE A5 BEQ'D

SECTION

STANDARD PRECAST BASE MANHOLE
TYPE A

N.T.9.

a
j

PBECAST CONC. PING

23 3\4" DIA

"D

4Ô,'DIA. PBECAST CONC. BINO

23" DIA

MIN

o
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5ECUBELY
bLOCK

PBECAST CONC.
ECCENTBIC CONE

TBENCH
WALL.

3
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Title & Description: FigureCTUIR Public Works Department

S2
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Approved: --lro/*- 0l'^( "'L Date: ¿ u f =, /",
CTUIR PWD

SEWER LINE DETAILS

MANHOLE BASE AND
CONSTRUCTION NOTES

z'-'a

MANHOLE CONSTRUCTION NOTES
I ALL MANHOLES SHALL ÐE PBECAST MANHOLE UN s UNLE15

OTHEPWIsE APPBOVED.

2. ANY 6AP5, HOLE'. POU6H 5POT5, ETC., IN THE CHANNELS SHALL
bE FILLED OB BEPAIBED IN THE FIELD.

WATEPTIGHT CAP,
SIZE A5 BEQ,D

3. THE MANHOLES SHALL ÐE 5ET O TO 6 NCHES ÞELOW FINISH
6BADE AND THEN ADJUSTED TO GPADE WITH GPADE RIN65 A5
PEOUIBED WHEN FINAL STBEET WOBK 15 PEBFOPMED.

5TUÐ
ffYP.)

4. CONE SECTION SHALL DE ECCENTBIC

NEW SEWEB PIPE5. SHOULD THE CTUIB WA'EP/^EWEP DEPAPTMENT DEIEBMINE IHE
NAflVE MATEPIAL 15 UNSUITAÐLE FOUNDATION, ADDITIONAL
MATEPIAL SHALL DE INSTALLED A5 OUTLINED IN THE TECHNICAL
SPECIFICATIONS.

ÐLOCK
SECUBELY

5,MIN SIZE A5 BEQ,D

6. DBOP FLOW INVEPTS ACBO5' MANHOLE O.2 FT. MIN. UNLE^'
OTHEBWISE 

'HOWN,
7 ALL MANHOLES SHALL HAVE A ÐUILT-IN LADDEB, 5EE

SPECIFICATIONS.

8. ALL MANHOLE COVEPS, EXCEPT IN 
'BAVELED 

OB PAVED ABEA5,
SHALL DE 5ET 6-INCHES ADOVE FINISHED GBADE.

ALL MANHOLE CHANNELS
SHALL þE CONSTRUCTED
IN THE MANHOLE \ASE
U-SHAPED FOBM. ALL
SHELVES SHALL DE FIN-
ISHED IN A WOPKMAN.
LIKE MANNEB AND SHALL
SLOPE TO DBAIN TO
CHANNEL AT l:12 MAX.
5LOPE.

q. U5E TYPE Ð MANHOLE IF DEPTH OF MANHOLE FBOM FINISH
ABADE TO PIPE INVEBT 15 LE55 THAN 5.5 FEET.

NOTE:
THIS DETAIL 15 CONCEPTUAL
ONLY. EACH ÐA5E WILL HAVE
IT5 OWN UNIQUE LAYOUT.

PLAN

MANHOLE BASE
N,T.5
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CTUIR Public Works Department Title & Description Figure

Approved: J¿^ e'/*'¿ Date: ,, a /2./ 1"7
CTUIR PWD

Date:2007
Scale:N.T.S.
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ISHELF 

I

GYP)

\
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a
ì
\J
IJJ

a
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OPE

OPE

NOTE:
5EE APPPOPBIAIE MANHOLE STANDABD
DETAIL FOB OTHEB MANHOLE BEOUIBEMENTS

INSIDE DBOP DOWL A5 MANUFACTUBED
ÐY PELINEPø l-B00-50B-600t, OB
APPBOVED EOUAL. PBOVIDE SIZE A5
BEOUIBED fO MATCH INLEI PIPE. INSTALL
A5 BEOUIPED DY MANIJFACTUBEP.
PBOVIDE FOPCE LINE HOOD ON
HIêH VELOCITY INLET LINES

MANHOLE PIPE CONNECTOB,
,'A-LOK,' OB EOUAL. 5EE
TECHN I CAL SPEC I FI CA TI ON 5

PVC DBOP PIPE
SIZE TO MATCH
INLET PIPE

pEL|NEB@, ADJUSTAÐLE
5.9. CLAMPINO
DBACKETs (TYØ. MAX
SPACNA SHALL DE 3b"

qO" PVC EL9OW

1

'ET 
DASE OF CHANNEL O.8 TIME' OUTLET

PIPE DIAMETEB ADOVE INVEBT OUT.

DROP PRECAST MANHOLE
NT5

SEWER LINE DETAILS

DROP PRECAST MANHOLE
S3
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CTUIR Public Works Department Title & Description Figure
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Approved: J"l* û!'rt "',)' Date: ,o f tt lol

CTUIR PWD

v

LOCATIN6 WIBE. DBILL 3/16'' HOLE 6"
ÐELOW ãBOUND SUBFACE AND INSTALL
WIBE INSIDE CLEANOUT WITH ENOUGH
LENGTH TO EXTEND 2 FT. AÐOVE 9BOIJND

WATEBTIGHT SCREW PLUA
WITH BUÐDEB PING SEAL
BEQ,D.SUPFACE. NEATLY WPAP WIRE

FINISH 6BADE

LOCANN' WIBE
PIPE SIZE AND
TYPE TO MATCH
SEBVICE LINE4,, PIPE UNLE,5

OTHEPWISE SHOWN 45" ELÐOW

WYE PBOVIDE WATEBTI6HT CHEPNE
GBIPPEB MECHANICAL PLUA OR
APPBOVED EOUAL AND DLOCK
SECUPELY FOB CLEANOUTS ON
ÐEND5.

SEWER SERVICE LINE CLEANOUT
N .T.5.

SEWER LINE DETAILS

SEWER SERVICE LINE CLEANOUT
S5
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CTUIR Public Works Department Title & Description: Figure

CLEANOUT FPAME, AND COVEB WITH
"^EWEB CLEAN.OUT,, ON COVEB.

^EE 
SPECIFICATIONS

FINISH GBADE
ASPHALT, GBAVEL OB
SOIL A5 PEQ'D
(A'PHALT 5HOWN)

t /4" t,/4" SCBEW PLUO W/ BUÐÐER BINA SEAL BEQ'D

CONCBETE COLLAB

^EE 
DETAIL

PVC PIPE, SIZE TO
MATCH SEWEB MAIN

SELECT DACKFILL

FI\EBALASS INSULATION OB
OTHEB APPPOVED MATERIAL
TO PBEVENT SOIL FBOM
ENTEPIN6 CLEANOUT COVEBALL ABOUND

45" ELÐOW
SEWEB MAIN SIZE
A5 BEQ,D

DLOCK PLU6 SECUPELY, U'E
CHEPNE ABIPPEB MECHANICAL
PLUG OP APPROVED EQUAL.
MUST DE WATEB TI6HT.

INVEBT ELEVATION ê STATION
PEFEBENCE SHOWN ON PLAN'

WYE

GRAVITY SEWER MAIN LINE CLEANOUT
N.T.5

Approved: -¿rJ- Al,f *L Date: ,"ft,t/ot
CTUIR PWD

Date:2007
Scale: N.T.S.

SEWER LINE DETAILS

GRAVITY SEWER MAIN LINE
CLEANOUT

S4
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CTUIR Publíc Works Department Title & Description: Figure
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Approved , oi',/ fo7Date:

Date:2007
Scale: N.T.S

JOINT SEAL MATEBIAL, KENT SEAL MASTIC,
ACBYLIC POLYMEBIC SEALENT OB APPBOVED
EOUAL BEQ'D. ALL JOINTS 

^HALL 
ÐE SEALED

TO PBOVIDE A WATEBTIOHT MANHOLE.
12,, MIN l2" MlN-

UNIFOBM
FINISH

UNIFOBM
FINISH ÕBAVEL STBEET OP

SHOULDER, OB
NATUBAL âBOUND.

\
:\

ASPHALT
CONCBETE

\
2"

Po 0 o oo3

NOTE:
PBOVIDE 6BADE
BINê' A5 BEQ'D.
rO MATCH FINISH
ABADE, TYP.

#4 HOOP, 2 BEQ,D

NOTE:
PPOVIDE 6BADE
PINOS A5 BEQ,D.
TO MATCH FINISH
GBADE, TYP.

CONE SECTION CONCPETE COLLAP BEQ'D
SOUABE OB BOUND

#4 HOOP, 2 PEQ'D
CONE 5ECTION

CONCBETE COLLAB BEQ'D

MANHOLE AND CLEANOUT MANHOLE AND CLEANOUT
CONCRETE COLLAR DETAIL CONCRETE COLLAR DETAIL

IN ASPHALT PAVEMENT
N.r.5.

IN GRAVEL STREETS OR NATURAL GROUND
N.r.5.

BEAUIBEMENTS FOB CONCBETE COLLAPS:
l. CONCBETE: ,J/4", 7 1ACK, 4OOO P5l @ 2B DAY5, 2" TO 4" 5LUMP, 4-7% AIB
2. COLLAB TO DE FOBMED AND DE UNIFOPMLY BOUND.
3. SMOOTH DBOOMED FINISH BEQ'D,
4. APPLY CONCBETE CUBINO COMPOUND
5. PBOTECT FBOM TBAFFIC FOB 4 DAYS MIN.

7

4

è:è
:
\o

a

AA A

A 7
4

t

0
Oo

00

0
0

SEWER LINE DETAILS

MANHOLE AND CLEANOUT
CONCRETE COLLAR DETAILS

S6
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INSTALL DABBICADES, 4 BEQ'D.
5EE FIBE HYDBANT ÐABBICADE DETAIL

4'-O" 4'-O"

a
I

\
MANHOLE
COVEB

ò
_l

PLAN

NOTE:
MANHOLE 1ABBICADE' TO ÐE PBOVIDED WHEN
BEOUIBED ÐY CTUIB WATEB/'EWEB DEPABTMENT

MANHOLE BARRICADE
N.T.5

CTUIR Public Works Department Title & Descri Figure

)*L âfu*&
CTUIR PWD

Approved: ," /^r/o,Date

Date: 2007
Scale: N.T.S

SEWER LINE DETAILS

MANHOLE BARRICADE
S7
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Title & Description: FigureCTUIR Public Works Department

SEWER LINE DETAILS

SEWER SERVICE LINE
SB

Approved: )*,L üÌtf "'")" Date: ,o/."t /"2
CTUIR PWD

Dale:2007
Scale: N.T.S.

FINISHED GBADE

CONTINUOUS LOOPED
LOCATION WIBE, WBAP
APOUND TEE/WYE

VAPIES

TBANSITION COUPLING,
WHEBE BEQUIRED

'EE 
SPECIFICATIONs

45"

45" ELÐOW

DEPTH Af END OI.
SEBVICE LINE TO DE
ESTA^LISHED DY
CTUIP WATEB/5EWEB
DEPABTMENT OB A5
PEP PLAN

CONTINUOUS LOOPED
LOCATION WIBE

SLOPE A5 BEQ,D. I,/4,'/FT MIN,
UNLE55 APPBOVED OTHEBWISE

4,, PVC SEWEB SEBVICE LINE

PVC 5EWEB PIPE.
UNLE5' OTHEBWISE
CALLED FOR DY
PLUMDINO CODE
5EE 

'PECIFICATIONS

Nf5

!rw
.-lt-
\JI
w
t-.*
\f'l

UJa
ÈI
I.t-

\
ù

NOTE:
PBOVIDE TWO PEFEBENCES FBOM PEBMANENT
OÐJECT' TO THE END OF SEWEB SEPVICE
LINE. THESE TIES SHALL DE SHOWN AND
DIMENSIONED ON THE BECOBD DBAWINGS

5,T TYP

CLEANOUT A9 BEQ,D,
5EE SEBVICE LINE
CLEANOUT STANDAPD
DEIAIL

45'ELDOW

NEW SEWEB SEPVICE LINE
TO ÐE INSTALLED ÞY
DUILDINA CONTPACTOB.

PPOVIDE WATEBTIOHT CHEPNE
6BIPPEB MECHANICAL PLUO OB
APPBOVED EOUAL AND DLOCK
SECUBELY.

TEE,/WYE A5 BEQ'D

'EE 
SPECIFICATIONs

SEWEP MAIN

\
/. WYE

NOTE:
SEBVICE LINE I5 NOT
NECESSABILY AT 90"
TO SEWEB MAIN. PBOVIDE
FITTIN'S A5 BEQ,D, TO
INSIALL SEPVICE

SEWER SERVICE LINE
(wrTH CLEANOUT)

SELECT DACKFILL
ALL ABOUND

\

(
FLOW

--.l

I

I

__t

t
I

L
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FigureTitle & DescriptionCTUIR Public Works Department

S9
SEWER LINE DETAILS

WATER.SEWER CROSSING
(NEW SEWER LINE CONSTRUCTION)

approrea,-/zr), d'Ú+ *&, Date: ,o/tu/',
CTUIR PWD

Date: 2007
Scale: N.T.S

ONE FULL PIPE LENGTH (IB,t)

g,MIN TYP NEW SEWEB LINE, CENTEB
ONE FULL PIPE LEN9TH
AT CBOSSINA POINT OF

'EWEB 
PIPE

EXf6.
WATEB LINE ZONE OF EVALUATI 5EE SPECIFICATIONS FOB

WATEB,SEWEB LINE 55INO BEOUIBEMENTS

It

18" oB LE55 EXTO.
WATEB LINEWATEB MAIN

COUPLING A5
REQ,D. (TYP.)

C-qOO PVC PIPE OB A5
BEQ,D. CENnEB ONE FULL PIPE
LENOTH AT CBO55IN6 POINT

NOTE:

ALL ÐACK FILL IN ABEA OF WATEB.SEWEB CBOSSING TO A DEPTH I2,,ADOVE
THE TOP OF THE HI'HEST PIPE SHALL ÐE 3/4,,-O DASE BOCK COMPACTED TO

95% OF ASTM D-6qB LABOBATOPY DENSITY.

WATER-SEWER CROSSING
(NEW SEWER L|NE CONSTRUCTION)

NT5
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EXISTING 5EE APPBOPBIAIE TBENCH
BESTOBATION DETAILS FOB
SUBFACE BESTOBATION
BEOUIPEMENTS.

ABOUND

SLOPE A5 BEQ'D
FOB TPENCH
SAFETY. 

^EETECHNICAL 5PEC5
FOB sUBFACE
BESTOBATION
BEOUIBEMENTs

GENEBAL
ÐACKFtLL^1

(
CONTINUOUS
LOCATION WIBE
ALL WATEB
LINES ê SEBVICE'

A
u.l
etl

\1)
\

:
è
F-
lt_

\

SPBINê LINE OF PIPE

SELECT
ÐACKFILL

PIPE 5IZE AND CLA55
A5 CALLED FOB IN
PLANS AND SPECIFICATION'

4,, MIN

MAX BENCH WIDTH
2 FT. + O.D. OF PIPE,

sEE TECHNICAL SPECIFICATIONS
FOB MATEBIALS AND
COMPACTION BEOU IBEMENTs

MIN. TBENCH WIDTH
I FT. + O.D. OF PIPE

TRENCH EXCAVATION AND BACKFILL
(WATER MA|N LTNES)

N.T.5

CTUIR Public Works Department Title & Description: Figure
Date: 2007
Scale: N.T.S.

Date: /o/2,¡/rqApproved: -J*i" âlY'"'J,
CTUIR PWD

TRENCH DETAILS

TRENCH EXCAVATION AND
BACKFfLL (WATER MA|N LTNES)

T1
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EXISTINê
5EE APPBOPBIATE TBENCH
BESTOBATION DETAILS FOB
SUBFACE BESTOPATION
BEOUIBEMENT5.

6BOUND

SLOPE A5 BEQ'D
FOB TBENCH
SAFETY. 5EE
TECHNICAL 5PEC5.
SUBFACE BESTOBAflON,
BEQUIBEMENTs

6ENEPAL
Deczrrtt2

L

CONTINUOUS LOCATION
WIBE WHEBE PEOUIBED

.̂\\¡
ù
tlJ
a
\f-)
<{

'PBIN6 
LINE OF PIPE

SELECT
ÐACKFILL

PIPE SIZE AND CLA55
A5 CALLED FOB IN
PLANS AND SPECIFICATION'

ÐEDDIN6

4" MlN.

MAX. TBENCH WIDTH
2 FT. + O.D. OF PIPE,
MIN. TBENCH WIDTH
I Ff. + O.D. OF PIPE.

5EE TECHNICAL 5PECIFICATIONS
FOB MATEBIAL5 AND
COMPACTION BEQU IBEMENTS

TRENCH EXCAVATION AND BACKFILL
(GRAV|TY SEWER MA|N LTNES)

N.T.5

CTUIR Public Works Department Title & Description Figure

Date: 2007
Scale: N.T.S

epprovea: ,lrnilrn âjyo,,/,, Date: ¿r/tr/),
CTUIR PWD

TRENCH DETAILS

TRENCH EXCAVATION
AND BACKFILL
IGBAV|TY SEWER MA|N LTNES)

T2
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CTUIR Public Works Department Title & Description Fígure
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Approved: Å-¿* û-lV *,.L Date: ,o/=, f,
CTUIR PWD

SUBFACE MAIEBIAL FINISH
6BADE

SUBFACE MATEBIAL
FINISH
GBADE

A5 BEQUIBED A5 PEOU

SUBFACE MATEBIAL ö
TBENCH

FINISH
GBADEA5 BEQUIBED

=
o
_t
cc)

=
o
-t
0^) LOCATIN6

WIBE, TYP

WATEB SEBVICE
LINE

t-
\)
tl.l
J
Ul
\n

{
.J
tLv
\q

\o t--
\)
ljl
J
trl
\rlWATEB

SEPVICE ,

¡¡¡1E ---r/
r)

SELECT
DACKFILL A5 BEQ,D

6,, MIN.

SEWEB
SEBVICE
LINE

VARIES
l2" MlN 5 BEQ,D

I' MlN.

_t\l
sEE TECHNICAL SPECIFICATIONS
FOB MATEBIALS AND
COMPACTION BEQU IBEMEN T5

4,, 5EWEB SEBVICE LINE TYPICAL SEWER
TYPICAL WATER SERVICE LINE TRENCH5EE TECHNICAL SPECIFICATIONS

FOB MATEBIALS AND
COMPAC TI ON BEQU IBEMENTS

SERVICE LINE TRENCH NT5

NT5

TYPICAL WATER / SEWER
SERVICE LINE TRENCH

N15

bACKFIL t-¡
(

GENEBAL

\1)
IJJ

ù
s

LOCATIN6
WIBE, TYP

,, MI

GENEPAL
ÐACKFtLL^1

/-L

¿

LOCATIN6
WIBE, TYP

\f')

s
e[
s

OENEPAL
DACKFILL

q

TYPICAL WATER/SEWER
SERVICE LINE TRENCHES

TRENCH DETAILS

T3
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AENEBAL
DACKFILL

ASPHALT CONCBETE PAVEMENT
4'' ABTEPIAL BOADWAYS
3" LOCAL STBEETS AND PABKINO APEA'

'AW 
CUT EXISTING

PAVEMENT PBIOB
rO PATCHING, TYP.

JOINT SEAL
BEQ,D. TYP.

o^O oo
o^"C)
UoP
goö

""%o I ""%o ¡-¡o6Q^0¡1o6O OrìooO O

V"Bd V"B¿i V"B"ci
8o".,oJr68d'l".ds;.""j-So0 o o

A5 PEQ,D. TO
PBOVIDE A

12,, MIN. ÐA^E BOCK OB
EOUAL TO EXI5flN6,
WHICHEVEB 15
êBEATEB FOP COUNTY
BOAD5. 8,' MIN. DASE
BOCK OB EOUAL TO
EXISTINg WHICH EVEB
15 OBEATEB FOB NON
COUNTY BOAD5.

NEAT STPAI6HT
LINE PABALLEL
WITH TBENCH
CENTEB LINE,
MlN. b"

TRENCH RESTORATION
PAVED STREETS AND ROADWAYS

N.T.5

NOTE:
FOB STATE HIGHWAY BESTOBATION, BEFEB TO
STATE HIOHWAY CBO55IN6 PEBMIT CONDITION'

CTUIR Public Works Department Title & Description: Figure

Date: 2007
Scale: N-T.S-

npprove¿: ¿l ,,"¿/q ûb*à Date: za/.zr/"t
CTUIR PWD

TRENCH DETAILS

TRENCH RESTORATION
(PAVED STREETS
AND ROADWAYS)

T4
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GENEBAL
ÐACKFILL

B,' MIN. ÐA^E BOCK FOB
STBEETS AND BOADS

12,, MIN. ÐA^E BOCK FOB
COUNTY BOAD AND STATE
HIOHWAY SHOULDEBS AND 4"
FOB ALL OTHEB SHOULDEBS.

4,,MIN. ÐA5E BOCK FOB
PABKIN6 ABEA'

OB EQUAL
TO EXISNNO
THICKNESS.
WHICHEVEB
15 ABEATEB

o8

O%oo9-.oO%o,='o--"O%o..,o-9X 0X<-) X-oXO Y-oXOU^ I ¡ 
^ 

o U^ f I n-o U^ I ì -O
To gõ8 To o"o8 %"0 o"o8

PIPE A5 BEA'D

TRENCH RESTORATION
GRAVEL STREETS, ROADWAYS, SHOULDERS,

AND PARKING AREAS
N.T.5.

CTUIR Public Works Department Title & Description Figure

Date:2007
Scale: N.T.S

J-¿^ W,t/" oat", tø,/"t/ooApproved

CTUI R PWD

TRENCH DETAILS

TRENCH RESTORATION
(GRAVEL STREETS, ETC.)

T5
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OENEBAL
bACKFILL

ASPHALT CONCBETE PAVEMENT
4,, ABTEBIAL BOADWAYS
J,, LOCAL STBEETS AND PABKIN' ABEAS

5AW CUT EXISTINO
PAVEMENT PBIOP
TO PATCHING, TYP.

JOINT SEAL
BEO'D TYP
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A5 BEQ,D. TO
PBOVIDE A

12" MIN. ÐA5E BOCK OB
EAUAL TO EXI5TIN6,
WHICHEVEB I5
GPEATEB FOB COUNTY
POAD', 8,, MIN. ÐAsE
BOCK OP EOUAL TO
EXISTING WHICH EVEB
15 êBEATEB FOB NON
COUNTY BOAD'.

NEAT STBAIOHT
LINE PABALLEL
WITH TBENCH
CENTEB LINE,
MlN.6"

TRENCH RESTORATION
PAVED STREETS AND ROADWAYS

N.T.5

NOTE
FOB STATE HI9HWAY BESTOBATION, PEFEB TO
5IATE HIGHWAY CBOSSING PEPMIT CONDITIONS
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TRENCH DETAILS

TRENCH RESTORATÍON
(PAVED STREETS
AND ROADWAYS)
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6ENEBAL
DAC(FILL

8,, MIN. ÐAsE BOCK FOB
STPEETS AND BOADS

12,, MIN, ÐA5E BOCK FOB
COUNTY BOAD AND STATE
HI9HWAY SHOULDEBS AND 4"
FOB ALL OTHEB SHOULDEBS.

4,, MIN. ÐA5E BOCK FOB
PABKING ABEAS

OB EQUAL
TO EXISTIN9
THICKNESS,
WHICHEVEB
15 âBEATEB

o Q";95
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PIPE A5 BEO'D

TRENCH RESTORATION
GRAVEL STREETS, ROADWAYS, SHOULDERS,

AND PARKING AREAS
N.T.5.
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6ENEBAL
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BEMOVE DEÐBI5 AND BOCK WHICH
APE NOT TYPICAL TO THE APEA.
PEPLACE TOPSOIL EOUAL TO
EXISTINA OB 6" WHICHEVEP
I5 GBEATEB. BAKE, 5HAPE,
AND 

'OD 
OB sEED A5 PEB

SPECIFICATIONS TO MATCH
EXI5TIN6.

TRENCH RESTORATION
LAWNS & LANDSCAPED AREAS

NT5

CTUIR Publíc Works Department Title & Description Figure

Dale:2OO7
Scale: N.T.S.

Approved: Át¿* ßÍ*^.), Date: ¿o/zv lo,
CTUIR PWD
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TRENCH RESTORATION
(LANDSCAPED AREAS)
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6ENEBAL
ÐACKFIL

PEMOVE DEDBIS AND BOCK WHICH
ABE NOT TYPICAL TO THE APEA.
OBADE TO MATCH EXISTINê,
BESEED TO MATCH EXTA.

PIPE A5 BEA'D

TRENCH RESTORATION
NATURAL AREAS

N.T.5
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ÕENEBAL
DACKFILL

BEMOVE DEÐBI5 AND BOCK WHICH
ABE NOT TYPICAL TO THE ABEA.
REPLACE TOPSOIL EOUAL TO
EXISTINO OB 6'' WHICHEVEP
I5 ABEATEB. BAKE, 5HAPE,
AND 5OD OB SEED A5 PEB
SPECIFICATNNS TO MATCH
EXISTING.

TRENCH RESTORATION
LAWNS & LANDSCAPED AREAS

NT5
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BEMOVE DEDBIS AND BOCK WHICH
ABE NOT TYPICAL TO THE ABEA.
GBADE TO MATCH EXISTING.
BESEED TO MATCH EXTê.

PIPE A5 BEQ'D

TRENCH RESTORATION
NATURAL AREAS

N.T.5

6ENEBAL
ÐACKFILL
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JOINT SEAL
BEQ,D. TYP

6AW CUT EXISTING
PAVEMENT PBIOB
TO PATCHING, TYP.

MATCH EXISTIN6

J,' MIN. ASPHALT CONCBETE PAVEMENT
SHOULDEB TYP.

AC PAVEMENT.VABIES DASE BOCK
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A5 BEQ,D. TO
PBOVIDE A

CONTBOLLED
DENSITY FILL NEW UTILITY LINE A5 BEQ,D

NEAT STBAIêHT
LINE PABALLEL
WITH TBENCH
CENTEB LINE,
MIN. Ô,,

SELECT DACKFILL
AND DEDDIN9
MATEBIAL ONLY.

SELECT DACKFILL

UTILITY LINE
A5 REQ,D.

TRENCH RESTORATION
PAVED COUNry ROADWAY CROSSINGS

N.T.5

TRENCH RESTORATION
(COUNTY ROAD CROSSING)

TRENCH DETAILS
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4x4 PPESSUBE
TBEATED POST

\J
*t\

NOTE:
5ET MABKEB POST AT LOCATIONS
CALLED FOB ON THE DBAWINêî
OB A5 BEQ'D. DY THE CTUIB
WATEB/^EWEB DEPABTMEN T.
POST SHALL ÐE 

'ET 
SOLIDLY IN

THE GBOUND, PLUMD AND LEVEL.

I
è
ì^

\4,,-O CBUSHED BOCK
HAND TAMPED

ONTINUOUS LOCATION WIBE,
WHEBE BEQUIBED. WBAP
WIBE ABOUND DASE OF
MABKEB POST WITH ENOUAH
LENGTH TO EXTENT 2 FT.
AÐOVE ABOUND SUBFACE.

MARKER POST
N.T,5
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CTUIR Public Works Department Title & Description: Figure

3'-O' NOfE5:
I. CATCH )ASIN TO DE

CONSTBUCTED IN ACCOBDANCE WITH
ASTM C-I3S AND C.gI3 (PBE-CA'T).

6UTTEB TBANSITION

EXPANSION
JOINT 2. PEINFOPCEMENT IN PBE,CAsT CATCH

ÞA5IN TO bE RE9AB MEETIN' ASTM
A6I5 OBADE 60 OB WELDED WIBE
MEETING ASTM A497.EXPANSION JOINT

3. CATCH ÔA5IN TOP 5ECTION SHALL
ÔE ODOT CG-3 INLET (5EE ODOT
STANDABD DPAWINg BD37Ð OP
APPPOVED EOUAL.

EXPANSION INLET OB OUILEI
PIPE A5 PEO'D.
@PIENTATPN

I

)JOINT MAINIAIN NOBMAL
ED6E OF GUTTEP
OBADE

FACE OF CUBD

MAY VAPY)

PLAN
SIDEWALK WHEBE BEOUIBED

3-l/2"oxB!xt" CAST IBON ACCE5' BIM EL. P

6ALV. J-DOL 42 OPE TO MATCH

GUTTEB
gIDEWALK èBADE

rOP OF I
\,-)

EXPANSION
f\

JOINT
INLET OP OUTLET
PIPE A5 BEO,D.
@PENTATrcN

EXPANSION JOINT 6BOUT A5 BEOUIBED TO
MATCH FINISH 6BADE, TYP

MAY VABY) INLET, WHEPE REO'D
@BIENTATION MAY
VAPY)

OUTLET, TYP.
(OBIENTATION
MAY VABY)

6BOUT
CONNECflON

TCH DASIN

ì
a

TYP

OIL,WAIER 5EPAPATOB,
. 5EE TECHNICAL

SPECIFICATION5

SECTION B SECTION A

CURB INLET DETAIL
N.r.5
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