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Section I - General Design Requirements

l.l The purpose of this rnanual is to set standards for the design and construction of sanitary
sewer system improvements to serve new and future development. This manual may be
updated periodically and the design engineer shall ensure that they have the latest
version.

1.2 Stonn water, including street, roof, or footing drainage shall not discharge into the
sanitary sewer system.

1.3 Upon receiving approval frorn the City for the plans and specifications, the developer
shall subrnit the plans to the Oregon Deparlment of Environrnental Quality for review
and approval. The developer will subrnit proof of DEQ approval of the plans to the City
prior to beginning any construction activities.

Section 2 - Design Plan Format

2.1 Engineering plans and specifications shall be prepared for all public works
improvements. Plans shall be clear and legible and show all improvements in sufficient
detail to allow for determination of compliance with City standards, and proper field
construction. City engineer or City representative may require additional detail if
deemed necessary.

2.2 Plan views must show existing and proposed improvements and features within or
adjacent to the project including survey monuments, edge of pavement, road centerline,
buildings, curbs, gutters, sidewalks, culverts, ditches, streams, utility poles, and other
surface improvements and features. The location of underground utilities including
power, gas, water and sewer shall be shown as accurately as possible. Right-of-way,
property lines, easements, street names, lot numbers, and other labels shall also be shown
Existing and finish grade contours (2 foot maximum) should be shown where possible.

z.) Plan shall show the location, stationing, and size of all sewer mains and services
including appurtenances such as manholes, clean-outs, teed, and wyes. Stationing shall
be called out for specific items to be installed. Matchlines shall be used when continuing
to other sheets.

2.4 Profile view with stationing and elevation shall be provided for sewer mains. Profile
shall show existing ground, finish grade, invert and manhole rim elevations, backfill class
materials, pipe size and slope, and all existing and proposed utilities crossing the profile.
Profile shall be generated along the sewer pipe centerline. Vertical separation shall be
shown for crossing utilities.

2.5 Detail drawings shall be provided for typical trench sections, manholes, clean-outs, sewer
service laterals, and others as required.

2.6 Refer to the City's "Engineering Policy - Guidelines for Development" document for
additional requirements and submittal procedures.
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Section 3 - Sanitary Sewer System Design Requirements

3.1 All sanitary sewers and facilities shall be designed, sLrbrnitted, reviewed, and constructed
in accordance with Oregon DEQ guidelines and City standards. Developer's engineer
should review OAR 340-052, DEQ Sanitary Sewer Design Notes dated 1994, OAR 340-
052 Appendix A dated 1981, DEQ Standards for Design and Construction of Wastewater
Punp Stations dated May 2001, and other guidelines as applicable. See Oregon DEQ's
website for guidance manuals hftp://www.deq.state.or.us/wq/wqrules/Guidance.htrn

3.2 Minirnr.un size for new sewer mains is 8-inches unless otherwise approved. Hydraulic
calculations shall be performed to ensure that pipe size is adequate for conveying peak
instantaneous flows at full development of any subdivision with pipe flow no more than
80% full depth. Capacity shall be based on Manning's Equation with "n":0.013 and
pipe flowing at full depth. Minimum slopes required are shown in the table below.
Slopes for larger gravity sewers shall be calculated so as to provide a velocity of at least
2.0 ftlsec flowing full or half full.

Sewers with minimal flow such as upper reaches of laterals serving few dwellings shall
be steepened to provide a2.0 ftlsec velocity. Actual flows during initial years of use
shall be carefully evaluated in this regard.

3.4 Pipe size shall not be increased larger than necessary for capacity in order to meet grade
requirements, e.g., l0-inch pipe used instead of S-inch to allow decreased slope.

3,5 Flows used in design calculations shall be in conformance with acceptable standard
practice. For dwellings, a flow of 100 gpcd shall be used (includes normal infiltration) as

a design basis for average daily flow. A peaking factor of 3.5 shall be applied for peak
instantaneous flows. When requested, Engineer shall submit to City the design
calculations used for sizing the proposed sanitary sewer system.

3.6 Public sewerage facilities shall be designed to allow the logical service of all parcels or
tracts of land within the basin being considered. Sewer lines shall be sized and extended,
at the owner's or developer's expense, to all adjacent parcels approximately equal to or
higher in elevation to facilitate future development.

3.7 Minimum depth of cover is normally 63-inches over top of pipe barrel for gravity sewer
mains (based on providing l8-inch vertical separation below an 8-inch water line with
36-inch cover). Shallower depths may be allowed providing at least l8-inches of vertical
separation is provided at all water main and water service crossings.

J.J

Pipe I.D
(inches)

Minimum Slope
(ft drop per ft lensth)

Capacity
(spm)

6 0.006 219
8 0.0040 344
l0 0.0028 540
t2 0.0022 186
l5 0.001 7 1200
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3.8

3.9

3.10

3.1 I

3.12

Sanitary sewer piping shall be located l0 feet horizontally away from any parallel water
rnain or service when possible. All water line and sewer line shall be separated in
accordance with OAR 333-061-0050 provisions.

No private sanitary sewer shall be located within any lot other than the lot which is the
site of the building or structure served by sLrch sewer. Exceptions rnay include common
areas in planned unit developments, and public right-of-ways as approved by the City.
Each lot shall have its own service lateral. Shared service laterals are not allowed.

Service laterals shall not be connected to manholes unless approved by City Engineer for
special conditions such as cul-de-sacs, etc. Connection shall be to gravity sewer pipe in
an approved Inanner. Service laterals shall be new PVC Tees with manufactured bends
(Wyes) to the main as shown on the standard details. A clean-out is required on the
service lateral in the public right-of-way or easement in accordance with the standard
detail. An additional clean-out must be provided at least every 100 feet on the private
lateral portion as per the Uniform Plumbing Code.

For pipe placed on slopes steeper than l5o/o, restrainedjoint pipe orjoint restraint devices
shall be installed.

Sewers shall be located in the right-of-way at the street centerline or within 5 feet from
centerline, but outside of the traveled wheel lane. Location of sewers skewed across
streets where disruption of curbs, gutter or sidewalks would be required for future
exposure of the main is prohibited. Sewers in easements will only be allowed after all
reasonable attempts to place mains in the right-of-way have been exhausted. Sewer
easements shall be a minimum of l5 feet wide with wider easements required for sewers
greater than 8 feet deep such that a l: I theoretical slope from pipe centerline would
daylight within the easement.

3.13 Manholes

3.13.1 Manholes shall be spaced no greater than 400 feet apart, and shall be provided at
every change in grade or alignment, every change in pipe size, at every
intersection or junction, and at the upper end of a sewer lateral. Curved sewers
are not allowed.

3.13.2 No manhole shall be placed where future maintenance access cannot be assured.
A hard all-weather surface (AC, concrete, or gravel) capable of supporting a

48,000 pound truck shall be constructed (ex.: bikepath) to provide access to
manholes in common areas or parks.

3.13.3 Clean-outs will not be substituted for manholes. An exception may be when a

section of pipe is extended less than 250 feet to serve 5 or fewer single-family
dwellings and no potential for future extension exists. In this case, a permanent
clean-out may be provided at the end of the pipe. The pipe may also be 6-inch
diameter. Such installations will only be allowed in special cases upon prior
approval from the City Engineer.
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3.13.4 Manhole channels shall be designed for self-cleaning with a minimum drop of
0.2 feet (2.4 inches) from inveft in to invert out along a smooth flow channel.
Channel width and depth shall be equal to the pipe diameter.

3. I 3.5 Intersecting sewers and connections shall be designed to avoid backup into the
smaller sewer. For intersecting unequal sized sewers in manholes, the water
surface elevation at 0.8 of full depth of flow in each sewer pipe shall rnatch.
Manhole base channels shall be formed to ensure smooth flow without head-on
intersection of opposing flows.

3.13.6 Free fallof sewage into a manhole shall not exceed 24 inches without a special
drop manhole. Standard manholes without free fall are preferred although drop
manholes may be considered when a considerable arnount of additional
excavation would be required to construct pipes/manholes without drop.

3.13.7 Where future extensions are planned or likely, stub-outs shall be provided with
watertight rubber-gasketed plugs adequately braced against air test pressures.
Stub-outs shall be adequately sized as approved. Stub-outs shall be sufficiently
long to extend to the limits of new construction or surface improvements. A
temporary cleanout shall be installed on the stub-out at the phasing line unless
otherwise approved by City Engineer.

3.13.8 Manholes shall be located outside the normal wheel travel lanes. Manhole lids
are not permitted within designated or future bike lanes. Manholes shall not be
located in the curb or gutter. Manholes in sidewalks are not allowed unless
otherwise approved by the City.

3.13.9 Watertight manhole covers shall be used when the cover is below the 100-year
flood plain or in a location where overland runoff could enter the manhole.
Locking, tamper-proof covers are required in easements and off street areas.
Must have adaptation for manhole lid pullers.

3.14 Pump Stations and Force Mains

3.14.1 Sewage pump stations shall only be provided when gravity service cannot be
practically provided. Prior approval from the City is required.

3.14.2 Pump stations shall have concrete wetwells with approved self-cleaning bottom
designs. Pumps shall be submersible type with stainless steel rails and hoist for
easy removal. EPA Class I reliability is required, including a standby generator
A separate check valve and flow meter vault(s) is required. A heated and
ventilated building or approved enclosure shall be included for the controls and
electrical equipment. At a minimum, a covered and fenced area shall be
provided to protect standby generator from the elements.

3.14.3 Design shall be in accordance with DEQ guidelines and as directed by the City.
A pre-design report is required and shall be approved by the City. Following
City approval, the pre-design report must be approved by DEQ.
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3.14.4 Force mains shall be 4-inch minimum and designed to provide a minirnum
velocity of 3 feet per second. Force mains shall terrninate at an approved
location and in an approved manner. Surge control rneasures may be required.

3.14.5 Telemetry and SCADA systems are required at pump stations. Telemetry
systems must be compatible with existing City systems or of an approved design
that will allow cornpatibility with future or planned systems.

3.14.6 Coordinate with the City for specific requirements and approved materials and
equipment prior to commencing with pre-design report.

3.15 lndividual Grinder Pump Installations

3.15.1 Individual buildings may include individual grinder pump stations when gravity
service cannot be made available and a public pump station is not warranted or
required by the City. Such installations will generally be limited to fewer than 4
single family dwellings within a development and may only be allowed upon
prior approval upon a determination that gravity service is not possible.

3.15.2 Each pump shall be its own individual pressure line from the pump to the public
gravity main. Pressure line shall be PVC or HDPE with a 200 psi pressure
rating. Connection to gravity main shall be made with an approved saddle, ball
check and corporation stop as directed by the City. Connections to manholes are
not allowed unless approved by the City Engineer. Pressure mains shall have a
minimum of l8-inch vertical separation under all water lines. Pipe size shall be
lt/q-inch or as recommended and designed by the pump manufacturer.

3.15.3 Grinder pump systems will be owned and maintained by the private property
owner.

3.16 Septic Tank Effluent Pumping (STEP) and Septic Tank Effluent Gravity (STEG) systems
are not permitted within the City Limits unless otherwise approved.

3.17 Oil/Water Separators are required for all facilities (gas stations, parking structures, etc.)
where there is the potential for discharge of oily, contaminated waters in the sewer
system. No grease, oil, sand, liquid waste containing grease or flammable material or
other harmful ingredients shall be discharged into any public sewer. Location shall be on
private property. Installation, operation and maintenance shall be by the property owner.
Design shall be approved by the City with documentation of maintenance schedule to be
submitted to the City.

3.18 Grease Interceptors are required for all commercial buildings with kitchen and/or
cafeteria facilities or other facilities where excessive discharge of animal fats or vegetable
oils can occur. Sizing of the interceptor shall be in accordance with the latest edition of
the Uniform Plumbing Code and as approved by the City prior to installation. Location
shall be on private property. The owner of the grease generating establishment shall
install, operate and maintain the properly sized and designed grease interceptor tank. The
interceptors shall be regularly pumped or cleaned out and maintained to ensure that they
operate properly.
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4.1

4.2

4.3

4.5

4.6

4.4

3.l8.l See Unifonn Plumbing Code - Grease lnterceptor Sizing Worksheet.

3.19 All details shall conforrn to the Standard Detail Drawings. Required items or
installations for which no detail drawing exists, applicant's engineer shall submit
sufficient design data and drawings for City approval. All such subrnitted drawings may
require modification prior to approval for use.

3.20 Eleventh month inspection is required. Eleven months after the project is completed, all
facilities constructed as parl of the project will be inspected. Developer and/or
Developer's Engineer shall be present. All gravity sewer lines will be video inspected
per Section I 1. All defects will be corrected at the Developer's expense.

Section 4 - Construction Provisions

All work within the public right-of-way shall be conducted by a licensed and bonded
contractor. This requirement shall be stated on the construction drawings and in the
project specifi cations.

City shall be notified at least 3 working days in advance prior to commencing
construction work exception shall be made for emergency repairs.

Traffic control shall be signed, flagged and conducted in a manner conforming to ODOT
standards (Manual of Uniform Traffic Control Devices, MUTCD) and approved by City.
If road closures or detours are anticipated, prior approval from City and/or ODOT, must
be obtained, as appropriate.

Safety Requirements. The contractor is responsible for observing the safety of the work
and all persons and property coming into contact with the work. The contractor shall
conduct his work in a manner complying with the requirements prescribed by OSHA.

Progress. Construction shall proceed in a systematic manner to minimize public
inconvenience and disruption of services. All excavations, embankments, stockpiles,
waste areas, etc. shall be kept protected. All roads, ditches, etc. shall be kept free from
debris and shall be continually cleaned during the work. Dust control measures shall be
employed as required and directed by the City.

Protection of Existing Improvements. Contractor shall contact the Utility Notification
Center at least 48 hours in advance of digging operations to get approximate locations for
buried utilities. Exact locations of buried facilities may not be known or shown and
contractor is responsible to pot-hole carefully in advance of the work to avoid such
facilities. Contractor shall coordinate with all utilities and notify them immediately in the
event of any damage. Contractor shall protect, repair, and replace any damaged utilities
as directed by the persons responsible for such utility. All landscape, grass, shrubs, signs,
pavements, mail boxes, driveways, culverts, gravel surfacing, fencing, etc. shall be
protected from damage and returned to conditions as good. or better than existed prior to
construction. All costs for protection, repair, and replacement of all existing items shall
be borne entirely by the contractor. Contractor shall obtain a release from any property
owners for any claims of injury or property damage prior to final acceptance of the work
by the City.
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4.7 All existing survey monuments and control shall be protected, including individual
propefty corner stakes. Any such rronurnents destroyed or altered during construction
shall be restored by the contractor or developer in accordance with ORS.

4.8 Any ternporary disruption to water or sewer service must be coordinated with, and
approved by the City and kept to the rninimum length of tirne necessary. City shall be

notified at least 2 working days in advance of when an approved shut-down is desired as

necessary to make tie-ins.

4.9 Trench foundation grades shall be constructed to within 0. I feet of the grade shown in the
plans. Surface tolerances shalt be within 0.02 feet of plan elevation at any one point.

4.10 For pipelines, verlical deviation from true grade shall not exceed 0.02 feet (0.24 inch).
Horizontal tolerance for deviation from line shall be 0.03 125 feet (3/8 inch). Depressions
or bellies which create the potential for solids deposition are not allowed.

4.11 Compaction testing equipment (nuclear gauge) shall be furnished and operated by the
contractor or an independent testing firm shall be retained by the contractor or developer
to perform compaction testing. Testing shall conform to the ODOT Manual of Field
Testing Procedures (MFTP). Compaction testing shall be conducted in the presence of
the City's inspector. Sufficient tests will be taken to ensure that the materials and
compaction efforts being used are adequate to obtain the required density. Several tests
shall be taken on each lift placed during the first day of backfill operations. Additional
tests will be taken periodically during the work. At minimum,2 compaction tests shall
be taken for each trenchline (manhole to manhole). Alternate materials or methods will
be required if adequate compaction is not being obtained. In no case shall pipe laying
continue if inadequate compaction results until a resolution is provided.

4.12 Construction staking will be provided by the Developer's Engineer for establishing the
location of the system. Offset stakes shallbe placed at no more than 100 foot intervals
along the mainline at each manhole. Each lateral location shall be staked.

4.13 Open trench length at any time shall not exceed 100 feet unless otherwise approved.
Related resurfacing shall be completed within 800 feet of the open trench limit.

Section 5 - Sanitary Sewer System Materials

5.1 All materials shallbe manufactured in the USA and be newly manufactured. No rebuilt,
reconditioned or used material will be allowed.

5.2 Oregon Standard Specifications (OSS) - Means the 2002 Oregon Standard Specifications
for Construction produced by ODOT and APWA, including latest revisions.

5.3 Concrete shall conform to OSS Section 00440, Commercial Grade Concrete.
Compressive field strength shall not be less than 3.000 psi at 28 days. Maximum
aggregate size shall be I %-inches. Slump shall be between 2 and 4 inches.

5.4 Non-Shrink Grout. Grout shall be Sika 2l2,Euco N-S, Five Star, or approved equal
nonmetallic cementitious commercial grout exhibiting zero shrinkage per ASTM C827
Grout shall not be amended with cement or sand and shall not be reconditioned with
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water after initial mixing. Nonshrink groLrt shall be placed and packed only with the use
of an approved comtnercial bonding agent. Unused grout shall be discarded after 20
minutes.

5.5 Manlloles shall confonn to ASTM C478-03 with yard perrneability tests passing ASTM
C497-03 prior to delivery. Manhole steps shall be plastic with %" grade 60 steel
reinforcing bar encapsulated with injection molded copolymer polypropylene with
serrated surfaces. Prefonned gaskets shall be Ram-Nek, Kent-Seal No. 2, or approved
eqr,ral.

5.6 Trench Backfill Materials

5.6.1 Foundation Stabilization: 3"-0 to 6"-0 aggregate base rock meeting OSS
Sections 00641 and 02630. Required when native trench foundation material
contains groundwater, or is unsuitable to provide a firm foundation in the opinion
of the City Engineer or City representative.

5.6.2 Pipe Bedding and Zone: %"-0 dense-graded aggregate, uniformly graded from
coarse to fine and meeting OSS Section 02630.10.

5.6.3 Class A Backfill: Native or common excavated material, free from organic or
other deleterious material, free from rock larger than 3-inches, and which meets
the characteristics required for the specific surface loading or other criteria ofthe
backfill zone in the opinion of the City Engineer or City representative. If
stockpiled material becomes saturated or unsuitable, Class B, C or D Backfill
shall be substituted.

5.6.4 Class B Backfill: %"-0 dense graded aggregate, uniformly graded from coarse to
fine and meeting OSS Section 02630.10.

5.6.5 Class C Backfill: Clean sand with no particles larger than t/+-inch

5.6.6 Class D Backfill: Pit run or bar run material, well graded from coarse to fine,
with maximum aggregate size of 3 inches.

5.6.7 Class E Backfill (CLSM): Controlled Low-Strength Material (cement slurry)
conforming to OSS Section 00442.

5.6.8

5.6.9

Compaction: Material (except Class E Backfill) shall be compacted in multiple
lifts (6-inch maximum lift) to obtain 95% of the maximum dry density as

determined by AASHTO T-99.

All Backfill within public right-of-ways or within 5 feet of a traveled surface
shall be Class B Backfill, except where Class E Backfill is required under
pavements by Citv or State requirements.

5.7 Sewer Pipe Materials

5.7.1 PVC gravity pipe,4- through l5-inch nominal diameter shall be rubber gasketed,
SDR35 minimum, conforming to all requirements of ASTM D3034 in
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5.8

accordance with ASTM D1784. Pipe shall incorporate integral wall-thickened
bells with bonded-in elastorneric gaskets meeting ASTM F477.

5.7.2 PVC gravity pipe, l8- through 27-inch nominal diameter shall be rubber
gasketed, SDR35 minimum, conforming to all requirements of ASTM F679 in
accordance with ASTM D1784. Pipe shall incorporate integral wall-thickened
bells witlr bonded-in elastomeric gaskets meeting ASTM F477 . Larger diameter
pipes to be approved by the City Engineer or City representative on a case by
case basis.

5.7.3 Force Mains. PVC pipe,4- through l2-inch nominal diameter shall be rigid
PVC rnade from class 12454-A or B compounds as defined in ASTM Dl784.
Pipe shall be Class 150 meeting DRl8, minimum, confonning to all requirements
of AWWA C900. Pipe shall incorporate integralwall-thickened bells with
bonded-in elastomeric gaskets meeting ASTM F477.

5.7 .4 Ductile iron pipe shall be Class 50 minimum thickness (Class 51 for l4-inch and
larger) manufactured in accordance with ANSI/AWWACl5llA2l.5l under
method of design outlined in ANSI/AWWA C1501A21.50. Pipe interior shall
have a lining suitable for septic sewer service such as Protecto 401 or similar
approved lining. External pipe coating shall be an asphaltic coating in
accordance with ANSI/AWWA Cl5llA2l.51. Use only where approved by
City.

5.7.5 Small diameter pipe for individual grinder pumps shall be Class 200 / SDR 2l
PVC pipe meeting ASTM D2241, or PE3408 HDPE / SIDR 7, IPS size as

required. Proper pack joints and stiffeners required with HDPE pipe.

Fittings

5.8.1 PVC fittings for gravity pipe shall be rubber gasketed sewer fittings meeting
ASTM D3034, SDR 35, ASTM F477, and ASTM D3212.

s.8.2 Joints for ductile iron pipe and C900 pipe shall be ductile iron mechanical joint
(force mains) or push-on type (gravity). Fittings shall conform to ANSI/AWWA
Cl10/A2l.l0 Standard (full body) or ANSI/AWWA C1531A21.53 (compact),
with 250 psi minimum working pressure rating. All gray and ductile iron fittings
shall be lined with a coating suitable for septic sewer service such as Protecto
401 or as approved. Exterior of fittings shall have an asphaltic coating in
accordance with ANSI/AWWA C I 10/A21.10. Joints and gaskets for fittings
shallconform to ANSI/AWWA C11ll{2l.l I Standard.

5.8.3 Joint restrainers for MJ fittings shall be Megalug by EBAA Iron, or approved
equal, specifically designed for the type of pipe material used.

5.8.4 Service laterals shall be made by the use of new PVC in-line tees with
manufactured bends (Wyes) to the main.

5.8.4.1 Connections to the pipe shall be made with GPK in-line fittings, CPK
saddle wyes or "lnserta-Tee" as manufactured by Fowler Manufacturing
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5.8.5

or approved equal. lnstallation shall be as manufactures
recommendations. PVC Tee Saddle manufactured in accordance with
ASTM D3034 with neoprene rubber gasket seal and ASTM F477 lateral
pipe seal gasket. Stainless steel bands, series 300, 9/16-inch wide
rninirnum.

5.8.4.2 Cast ductile iron saddle with virgin SBR rr-rbber gasket and adjustable
3t/z-inch wide stainless steel strap. Romac Style "CB" or approved
equal. Not allowed with plastic sewer pipe except C900.

5.8.4.3 Where existing pipe is damaged, interfering joints exist, or other
conditions necessitate, or when directed by the City, cr.rt in a regular pipe
wye with pipe spools and Fernco type couplings.

5.8.4.4 All taps or connections to the existing main shall be made in the presence
of the City Engineer or City representative.

Couplings for gravity sewer piping shall be flexible rubber type with stainless
steel bands. Fernco or approved equal. Use only where approved. Rotate so that
'size' and 'type' information is turned upward to allow for inspection.

5.9

5.10

5.8.6 ManholeConnections

5.8.6.1 Connections to precast manhole sections shall be accurately core-drilled
and shall utilize a properly sized flexible rubber boot providing a
watertight seal. Adapter shall be factory tested for watertightness up to
10.8 psi. Kor-N-Sealas manufactured by NPC,lnc. or approved equal.

5.8.6.2 Connections to cast-in-place concrete shall be made with a rubber
waterstop grouting ring. Ring shall clamp to pipe with stainless steel
clamp and have waterstop ribs. Waterstop Grouting Ring by Press-Seal
Gasket Corp., or approved equal.

Manhole Frames and Covers. Casting shall be tough, close-grained gray iron, smooth
and clean, free from blisters, blowholes and all defects and conforming to ASTM A48,
Class 30. All bearing surfaces shall be planed, ground or machined to ensure flat, true
surfaces. Watertight frames and covers shall be installed at all locations subject to
flooding or ponding. Tamperproof frames and covers required in off-street areas and
easements. Cap screws for bolt-down covers shall be stainless steel with 60,000 psi
minimum tensile strength conforming to ASTM A453.

Cleanouts. Cleanouts shall be constructed of the same PVC material as used to construct
the mainline collection system piping. Cleanout size, fittings, and cleanout covers shall
be as shown in the City's standard detail drawings. Cleanouts shall not be installed in
mainline or substituted for manholes.
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Section 6 - Sanitary Sewer Pipe Installation

6.1 Prepare trench in accordance with the standard detail in a safe manner. Place and
compact foundation stabilization materials as required. Notify City to allow for
inspection of the trench bottom.

6.2 Place and compact pipe bedding material before placing pipe in the trench. Dig
depression for pipe bells to provide uniform bearing along the entire pipe length
Thoroughly compact bedding material to prevent future bellies.

6.3 Prior to lowering pipe into the trench, the Engineer and City representative will check for
darnage to the pipe. The Contractor shall repair or replace, as directed, all damaged or
flawed pipe prior to installation.

6.4 ThoroLrghly clean inside the pipe before laying. Prevent foreign material from entering
the pipe while it is being placed in the trench. Remove all foreign material from the
inside of the pipe and joint before the next pipe is placed. Keep debris, tools, rags or
other materials out of the pipe at all times. When pipe laying is not in progress, cover the
exposed end ofthe pipe using a watertight expanding plug, or by other approved means
to prevent entry of trench water or other foreign materials into the pipe.

6.5 Lay pipe with bell ends facing the direction of laying. For lines on an appreciable slope,
face bells up-grade unless otherwise directed by the City. Thoroughly clean the ends of
the pipe to remove all foreign matter from the pipe joint. Lubricate the bell and spigot
ends with approved pipe lubricant, as recommended by the manufacturer.

6.6 PVC pipe shall be installed and handled in accordance with the Uni-Bell Plastic Pipe
Association standards UNI-B-3, these specifications and the manufacturer's installation
guide. The Contractor shall have on site all proper tools and equipment to properly and
safely install the pipe.

6.7 Place materials in the pipe zone in layers not greater than 6 inches thick and in a manner
that equalizes the pressure on the pipe and minimizes stress. As required under the
haunches of pipe and areas not accessible to mechanical tampers or to testing, compact
with hand methods to ensure thorough contact between the material and the pipe. Before
placing the pipe zone material, condition, aerate, or wet the material so that the moisture
content of each layer is within minus 40% to plus 2Yo of optimum moisture content.

6.8 Provide proper Backfill Class material as required. Backfill the trench above the pipe
zone in successive lifts. Do not allow the backfill to free-fall into the trench until at least
3 feet of cover is provided over the top of the pipe. Modifu the compaction as necessary
to protect the pipe. Compact each lift to not less than95o/o of the maximum density.

6.9 lf the specified compaction is not obtained, contractor shall remove material, modify
compaction procedures, and/or reduce the thickness of lifts as required. Do not proceed
with additional excavation or pipe laying untilthe backfill can be compacted to the
satisfaction of the City.

6.10 CLSM. When CLSM Backfill is required, backfill above pipe zone with CLSM material
If the CLSM is to be used as a temporary surfacing, backfill to top of the trench and
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strike off to provide a smooth surface. If CLSM is not to be used as a temporary surface.
backfill to bottom of the proposed resurfacing. Use steel plates to protect the CLSM
from traffic a rninimum of 24 hoLrrs.

6.rr Provide concrete thrust blocking at all bends, valves, tees and other fittings in accordance
with the standard details, as required to prevent movement due to thrust. Mechanical
joint restraints shall also be installed.

6.12 Where new water pipe is installed near existing or new sanitary sewer lines, all
provisions of current OAR 333-61-050 (Crossings - Sanitary sewers and waterlines),
regarding placement of pipe near, under, or over sanitary sewer lines shall be followed

6. l3 Restore all surfaces after backfill is complete. Base rock, asphalt paving and concrete
paving methods and rnaterials shall conform to Oregon Standard Specifications as

approved by the City and/or ODOT, as appropriate.

6.14 Pressure pipe shall be installed and tested in accordance with City of Cave Junction
Standards contained in this Manual.

6.l5 Tolerance. For gravity pipelines, veftical deviation from true grade shall not exceed 0.02
feet (0.24 inch). Horizontal tolerance for deviation from line shall be 0.03 125 feet (3/8
inch). Depressions or bellies which create the potential for solids deposition are not
allowed.

6.16 Testing. After installation, sewer system shall be tested for exfiltration allowances and
defects according to the following Sections. All lines shall also be video inspected in the
presence of City representative at Owner/Developers expense, for bellies and defects.
Prior to acceptance all pipe sections including laterals and all manholes shall pass the
acceptance criteria. All items not passing tests shall be repaired or replaced as required.

Section 7 - Low-Pressure Air Testing of Gravity Sewers (per UNI-B-6-98 I ASTM Fl4l7)

7.l The Contractor shall furnish all equipment, materials and personnel required for properly
conducting all required low-pressure air testing under observation ofthe Engineer.
Pressure gauge shall have 0.10 psi increments and an accuracy of0.0625-psi. Testing
equipment must include a pressure relief device designed to relieve pressure at a
maximum of 9 psi and must allow continuous monitoring of the test pressure to avoid
excessive pressure. All air used shall pass through a single control valve. Only qualified
personnel shall be permitted to conduct the test. The Time Pressure Drop Method shall
be used.

7.2 Testing shall be done in the presence of a City representative. Testing shall be conducted
after backfilling and compaction has been completed to finish grade. Notify City at least
2 working days in advance.

7.3 Initial Test - A test shall be conducted on the first section ofpipe laid by each crew to
establish that the pipeline installation is capable of preventing excessive infiltration. The
section ofpipeline tested shall be at least 300 feet in length. Ifthe test indicates
exfiltration exceeding the amount hereinafter specified, all defective materials and/or
workmanship shall be corrected and the test rerun until leakage is within the specified
limits.

Guidelines for Development Sanitary Sewer Design Standards Manual
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7.4

7.5

7.6

If, in the opinion of the City, the water tightness of the pipe is in question during
installation, the City may require the Contractor to test the pipe sections in question.
Such testing shall not be considered adequate for final pipe testing, performed after the
pipe is installed, backfilled, compacted and cleaned. Thereafter all sewer pipe shall be
tested as provided herein.

The Contractor may desire to make air tests prior to complete backfilling, for his own
purposes; however, acceptance air test shall be made only after installation of all laterals
and backfilling has been cornpleted and compacted. It is recommended that testing be
completed and accepted prior to paving in the event that some piping may require
excavation for repair of defi ciencies.

It is extremely important that all plugs, including end of service laterals. be installed and
braced such that blowouts are prevented (ex. 250 lbs force is exerled on an 8" plug at 5
psig). Exercise care to prevent excessive pressures. Keep workers out of manholes until
pressure is released.

7.7 Testing Procedure

7.7 .1

7.7.2

1.7.3

lmmediately following pipe cleaning, the pipe installation shall be tested with
low pressure air. Each pipe section between manholes shall be tested. Service
laterals from the main to the property line shall be included in the test.

Check the average height of ground water over the pipe invert. The test pressure
required below shall be increased 0.433 psi for each foot ofaverage water depth
over the pipe (ex. If groundwater is 2.8 feet above pipe invert, add 1.2 psig to test
pressures). Method used to determine groundwater depth shall be acceptable to
the City.

Air shall be slowly supplied to the plugged pipe until intemal air pressure reaches
4.0 psi greater than the average back pressure of any ground water that may
submerge the pipe. Do not exceed a total pressure of 9.0 psig.

7.7 .4 After the internal test pressure is reached, at least two minutes shall be allowed
for the air temperature to stabilize. After the stabilization period, disconnect the
air supply.

7.7 .5 The continuous monitoring pressure gauge shall then be observed while the
pressure is decreased to no less than 3.5 psig (greater than average backpressure
of any groundwater over the pipe). At a reading of 3.5 psig, or any convenient
pressure between 3.5 psig and 4.0 psig (above groundwater pressure), timing
shall commence with an accurate stopwatch.

7.7 .6 Acceptance - The tested section shallbe considered acceptable if the required
testing time has elapsed before a 1.0 psig pressure drop has occurred. If the
pressure drops 1.0 psig before the minimum length of time has elapsed, the air
loss rate is considered excessive and the section ofpipe has failed the test.

Guidelines for Development Sanitary Sewer Design Standards Manual
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7.7 .7 Acceptance criteria is based on an allowable air loss of Q:0.0015 cfin per ft2 of
internal pipe sr-rrface area less than 625 ft2. This results in a total allowable loss
of 625Q :0.94 cfin. The shortest tirne (T), in seconds, allowed for the air
pressure to drop 1.0 psig is calculated with the following formula:

T : 0.085 (DK/0.001s)

K : 0.000419DL but not less than I .0, D : pipe LD. in inches, and L : length of
pipe tested in feet.

7.7.8 Contractor shall record and document the testing procedure and results during the
testing process. The UNI-Bell ''Air Test Data Sheet" or similar approved equal
shall be used and submitted to the Engineer. Record the diameter (in), length
(ft), start and end manhole numbers, time, date, pressure drop, and groundwater
level on inspection form. Submit to City.

Minimum S fied Time uired for 1.0 PSIG Pressure

Ifno presnu'e drop (0 psig) has ocatrred after I hour, test may conclude and section passes

7.7.9 Service laterals shall be included in test. However the length of service laterals
may be ignored and the length of main line only used in the above table. If
desired, length of service laterals included in test section may be included in the
calculation by following the method outlined in UNI-8-6-98 Section 9.4.

Section 8 - Hydrostatic Testing of Pipe

8.1 Contractor shall provide all hose, temporary piping, approved pipe plugs, tank trucks, and
other equipment, labor and material required to make the hydrostatic tests, and shall pay
for the water used, unless otherwise approved by the City. Testing of the pipe shall be
conducted in the presence of a Cify representative. Testing shall be conducted after
backfilling and compaction has been completed to finish grade. Notify City at least2
working days in advance.

8.2 Prior to making exfiltration leakage tests, contractor may fill the pipe with clear water to
permit normal absorption into the pipe walls; provided however, that after filling the

Speciflcation Time for Length (L) Shown (min:sec)Pipe
o (in)

Tmin

(min:sec)

L for
Tmin

(ft)

T for
longer L
(sec) 100 fr 150 fr 200 ft 250 ft 300 ft 350 ft 400 ft 450 fr

4 3:46 597 .3801 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46

6 5:40 398 .8541 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24

8 7:34 298 1.520L 7:34 7:34 7:34 7:34 7:36 B:52 '10:08 11:24

10 9:26 239 2.374L 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48

12 11:20 199 3.4't8L 11.2O 11:20 11:24 14:15 17:05 19:56 22:47 25:38

15 14:10 159 5.342L 14:'10 '14:1O 17:48 22:15 26:42 31:09 35:36 40:04

18 17:00 133 7.692L 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41

21 19:50 114 10.470L 19:50 26:10 34:54 43:37 5221 61:00 69:48 78:31

24 22:40 99 13.6741 22:47 34:11 45:34 56:58 68:22 79:46 91 :10 ',l02:33

27 25:30 BB 17.3061 28:51 43:1 6 57t41 72:07 86:32 100:57 115:22 129:48

30 28:20 BO 21.3661 35:37 53:25 71:13 89:02 106:50 124:38 142:26 1 60:1 5
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pipe, leakage testing shall be completed within twenty-four (24) hours after filling.
When under test, allowable leakage shall comply with the following requirements:

Leakage shall not exceed 0.04 gallons per hour per inch diameter per one hundred (100)
feet of sanitary sewer pipe, with a minimum test pressure of six (6) feet of water colurnn
above the highest section ofpipe (including service laterals), or above the active ground
water table, whichever is higher as determined by the City. The length of pipe tested
shall be lirnited so that the pressure on the invert of the lower end of the section tested
shall not exceed 28 feet ofwater colurnn, and in no case shall be greater than 500 feet.
All service connection footage shall be taken into account in computing allowable
leakage. Test duration shall be at least 2 hours. Methods of imposing the water column
and measuring the water loss shall be acceptable to the City.

Section 9 - Vacuum Testing of Manholes (per ASTM C1244)

9.1 Precast concrete manholes shall be tested in accordance with the following procedure.
Manhole installations which fail the testing shall be repaired or replaced until passing
results are obtained. If flexible joint sealant is pulled out during testing, it shall be
repaired.

9.2 Testing shallbe done in the presence of a City representative. Notify City at least2
working days in advance. Use Report Form approved by City.

9.3 All manholes shall be tested for acceptance after the trench has been backfilled,
compaction requirements have been met, road base rock has been installed, paving is
complete, and concrete manhole collars have been installed. If manhole has passed test
and the castings have later been disturbed, manhole shall be re-tested.

9.4 Thoroughly clean all manholes prior to testing. Remove all debris and do not allow
foreign material to enter downstream piping.

9.5 Contractor shall provide all necessary equipment and personnel to conduct the testing,
including vacuum equipment and indicating devices.

9.6 Procedure

9.6.1 Plug all pipes entering manhole. Secure all plugs to prevent movement while
vacuum is being drawn.

9.6.2 Testing shall include the joint between the manhole cone or riser ring(s) and the
manhole cover frame.

9.6.3 Installation and operation of vacuum equipment and indicating devices shallbe
in accordance with the manufacturer's specifications and instructions.

9.6.4 Withdraw air from the manhole until a measured vacuum of l0-inches of
mercury (10" Hg:4.9 psi) is established in the manhole interior.

Guidelines for Development Sanitary Sewer Design Standards Manual
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9.6.5 Record the time it takes for the vacuum to drop to 9-inches of mercury (9" Hg:
4.4 psi). Acceptance standards are based on this 1-inch of rnercr"rry change in
negative pressure. Time measured for the I " Hg ( l" Hg : 0.5 psi) pressure

change shall be equal to or greater than the values in the following table:

Vacuum uirements minimum test tim

9.6.6 Hydrostatic testing of manholes may be allowed. Test shall be in accordance
with ASTM C497 as modified here. Test will consist of plugging all inlets and

outlets and filling the manhole with water to the rim. Leakage in each manhole
shall not exceed 0.2 gallons per hour per foot ofhead above the invert. Leakage
will be determined by refilling to the rim using a calibrated or known volume
container. Testing duration shall be at least 2 hours. Testing results shall be
recorded on a form approved by the City.

Section 10 - Deflection Testing for Flexible Pipe

l0.l In addition to air or hydrostatic testing, the contractor shall conduct deflection tests of
sanitary sewers constructed of flexible pipe. Testing will consist of pulling an approved
mandrel through the completed pipeline after backfill and compaction to finish grade is
complete. Testing shall be conducted in the presence of a City representative.

10.2 Diameter of the mandrel shall be at least 95% of the pipe internal diameter. Mandrel
shall have at least 6 vanes.

10.3 Testing shall be done from manhole to manhole. Pipe shall be thoroughly cleaned and
flushed prior to pulling the mandrel. Mandrel shall pass smoothly through the pipe
without excessive effort.

10.4 Testing shall be conducted only after at least 30 days have elapsed after backfill and

compaction was completed. May be conducted concurrently with video inspection.

Section 11 - Video Inspection of Gravity Systems

I l.l All gravity sewer lines constructed as part of the project shall be televised and taped at
the end ofconstruction prior to acceptance. Taping shall be conducted after all backfill
and compaction, but prior to final surface restoration. All pipes shall be thoroughly
flushed by the Contractor immediately prior to the video inspection. The video shall be

Manhole Diameter (in)Manhole
Depth (ft) 42" 48 54 60' 72
8' or less 17 20 23 26 33
10 21 25 29 33 41

12 25 30 35 39 49
46 5714 30 35 41

6716 34 40 46 52
7318 38 45 52 59

20 42 50 53 65 81

22 46 55 64 72 89
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11.2

I 1.3

l l.4

recorded in color on VHS or DVD format. SLrfficient light shall be provided to show
detail. Camera speed shall not exceed 3 feet per second. Carnera shall have a swivel
(pan and tilt) head capable oflooking up each service connection. A copy ofthe video
tape and a written TV Inspection Reporl shall be furnished to the City. Any sections of
sewer pipe not meeting specifications or exhibiting defects shall, at the Contractor's
expense, be corrected to meet specification. Repaired sections shall be re-televised. All
repairs must be completed before acceptance of the project.

The sanitary sewer lines constructed as part of the project will also be video inspected
near the end of the one-year or two-year warranty period as appropriate to determine if
any defects exist in the system. The warranty video inspection will be conducted during
a season of high groundwater as close to the end of the warranty period as possible. The
warranty period will continue to be in effect, regardless of duration, untilallvideo
recordings are received and approved. All defects in the system will be corrected at the
developer's or contractor's expense.

Video inspection and taping costs will be borne by the contractor or developer unless
otherwise approved.

All video inspection and tapping shall be conducted in the presence of a City
representative.

Guidelines for Development Sanitary Sewer Design Standards Manual



City of Cave Junction 18 of 18

Guidelines for Development
Sanitary Sewer Designs Standards Manual:

Testing and Data Sheets

Pipe Air Test Data Sheet
Gravity Pipe Hydrostatic Test

Manhole Vacuum Test
Manhole Hydrostatic Test
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City of Cave Junction
222 W. Lister Street
Cave Junction, Oregon 97523
(54r)592-2rs6

Manhole
Hydrostatic Test
Ins ion Re ort Form

J'est Date

Inspector fbr Developer

Wihress lbr Citv

Datc Received by Ciq

Project Name

Contractor

Testing Company:

Date MH# or Station MH Depth
( fl) above
invert

Allowable Loss
(gph)
0.2 x depth

Time Actual Loss
Total (gallons)

Actual Loss
(eph)

Pass / Fail

Start End

Exarnple #3, Sta 6+37 98ft 1.96 gph l0:00 AM l2:20 AM t.4 06 Pass

Fill to rim wilh water. Leakage shall not exceed 0.2 gph per foot of head above pipe invert. Leakage determined by refilling to
rim with calibrated container. Tesl dw'ation shall be at least 2 hours for each manhole.

lnspector's Signature: Date:



City of Cave Junction
222 W. Lister Street
Cave Junction, Oregon 91523
(54t)592-2t56

Manhole Vacuum Test
Ins onR ort Form

Test Date

lnspector tbr Developer

Witness tbr City

Date Received by City

Project Name:

Contractor:

Testing Company:

Date Upper MH#
or Sta.

MH
Diam
(in)

MH
Depth
(ft)

Minimum
Time (sec)
Required

Vacuum (in Hg) Time for
l" Hg
change

Pass /
Fail

Comments

Start End

Example #3, Sta 6+37 48 l0 25 sec 10" 9" 42 sec Pass

See reverse for procedures and time specifications

Inspector's Signature Date:



Vacuum Testing of Manholes (per ASTM C1244)

A. Precast concrete manholes shall be tested in accordance with the following procedure. Manhole
installations which failthe testing shall be repaired or replaced until passing results are obtained. If
flexible joint sealant is pulled out during testing, it shall be repaired.

B. Testing shall be done in the presence of a City representative. Notify City at least 48 hours in
advance. Use Report Form approved by City.

C. All manholes shall be tested for acceptance after the trench has been backfilled, compaction
requirements have been met, road base rock has beerr installed, paving is complete, and concrete
manhole collars have been installed. If manhole has passed test and the castings have later been
disturbed. manhole shall be re-tested.

D. Thoroughly clean all manholes prior to testing. Remove all debris and do not allow foreign material
to enter downstream piping.

E. Contractor shall provide all necessary equipment and personnel to conduct the testing, including
vacuum equipment and indicating devices.

F. Procedure

l. Plug all pipes entering manhole. Secure all plugs to prevent movement while vacuum is
being drawn.

2. Testing shall include the joint between the manhole cone or riser ring(s) and the manhole
cover frame.

3. Installation and operation of vacuum equipment and indicating devices shall be in
accordance with the manufacturer's specifications and instructions.

4. Withdraw air from the manhole untila measured vacuum of l0-inches of mercury (10"
Hg) is established in the manhole interior.

5. Record the time it takes for the vacuum to drop to 9-inches of mercury (9" Hg).
Acceptance standards are based on this I -inch of mercury change in negative pressure.
Time measured for the I " Hg pressure change shall be equal to or greater than the values in
the following table:

Vacuum Testin ents minimum test
Manhole Diameter (in)Manhole

Depth (ft) 42 48" 54 60" 72"
8' or less 17 20 23 26 33
10 21 25 29 33 41
12 25 30 35 39 49
14 30 35 41 46 57
16 34 40 46 52 67
18 38 45 52 59 73
20 42 50 53 65 81
22 46 55 64 72 89



City of Cave Junction
222 W. Lister Street
Cave Junction, Oregon 97523
(541) 812-2i06 Fax: (5.11) 832-J221

Pipe Air TestData Sheet
Inspection Report Form

Test Date

lnspector ibr Developer

Witness tbr City

Date Received by City

Project Name

Contractor:

Testing Company:

Upstrearn
MII sta #

Dowrstreatn
MIlsta#

Dia.
D
( in)

Length
L (ri)

Avg.
Groundwater
Depth (fi)
above invert

Specitied
Time
( m in: sec)

Pressure

Initially
Raised to
(psig)

Time
Allorved tbr
Pressure to
Stabi I ize
(min)

Start Test
Pressure
(psig)

Stop Test
Pressure
(psig)

Elapsed
Tirne
(min:sec)

Pass or
Fail

Ex. 4+00 0+00 8 400 0 l0:08 4.0 2 rnin. 1.5 2.5 l4:52 Pass

E\. 8+63 5+01 8 160 2t 9:12 4.9 2 min. 36 2.6 l2:15 Pass

See reverse for procedures and time specification. First two (2) entries above represent example tests.

Inspector's Signature Date:



Testing Procedure

l) Immediately following pipe cleaning, the pipe installation shall be tested with low pressure air. Each pipe section
between manholes shall be tested. Service laterals from the main to the property line shall be included in the test.

2) Check the average height of ground water over the pipe invert. The test pressure required below shall be increased 0.433
psi for each foot of average water depth over the pipe (ex. If groundwater is 2.8 feet above pipe invert, add I .2 psig to test
pressures). Method used to determine groundwater depth shall be acceptable to the City.

3) Air shall be slowly supplied to the plugged pipe until internal air pressure reaches 4.0 psi greater than the average back
pressure of any ground water that may submerge the pipe. Do not exceed a total pressure of 9.0 psig.

4\ After the internal test pressure is reached, at least two minutes shall be allowed for the air temperature to stabilize. After
the stabilization period, disconnect the air supply.

5) The continuous monitoring pressure gauge shall then be observed while the pressure is decreased to no less than 3.5 psig
(greater than average backpressure ofany groundwater over the pipe). At a reading of3.5 psig, or any convenient
pressure between 3.5 psig and 4.0 psig (above groundwater pressure), timing shall commence with an accurate stop
watch.

6) Acceptance - The tested section shall be considered acceptable if the required testing time has elapsed before a I .0 psig
pressure drop has occurred. lf the pressure drops L0 psig before the minimum length of time has elapsed, the air loss rate
is considered excessive and the section ofpipe has failed the test.

7) Acceptance criteria is based on an allowable air loss of Q-0.00 I 5 cfm per ft2 of internal pipe surface area less than 625
ft2. This results in a total allowable loss of 625Q = 0.94 cfm. The shortest time (T), in seconds, allowed for the air
pressure to drop 1.0 psig is calculated with the following formula:

T:0.085(DK/0.0015);K:0.0004l9DLbutnotlessthanl.0,D=pipel.D.ininches,andL:lengthofpipetestedin
feet.

8) Contractor shall record and document the testing procedure and results during the testing process. The UNI-Bell "Air
Test Data Sheet" or similar approved equal shall be used and submitted to the Engineer. Record the diameter (in), length
(ft), start and end manhole numbers, time, date, pressure drop, and groundwater level on inspection form. Submit to Cify

Minimum Time ired for 1.0 PSIG Pressure

Ifno pressure drop (0 psig) has occurred afier I how', test may conclude and section passes

9) Service laterals shall be included in test however the length of service laterals may be ignored and the length of main line
only used in the above table. If desired, length of service laterals included in test section may be included in the
calculation by following the method outlined in UNI-8-6-98 Section 9.4.

Specification Time for Length (L) Shown (min:sec)6Pipe
(i n)

Tmin

(min:sec)

L for
Tmin

(ft)

T for
longer L
(sec) 100 fi 150 fr 200 ft 250 fr 300 fr 350 ft 400 ft 450 ft

4 3:46 597 3801 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46

6 5:40 398 8541 5:40 5:40 5:40 5:40 5:40 5:40 5'.42 6'.24

I 7:34 298 1.5201 7:34 7.34 7:34 7:34 7:36 8:52 '10:08 11 24

10 9:26 239 2.374L 9:26 9:26 9:26 9:53 11:52 '13:51 1549 17:48

12 1'l:20 199 3.4181 '11:20 11:20 11:24 14'.15 17:05 19:56 22:47 25:38

15 14:'10 159 5.342L 14:10 14:1O 17:48 22:15 26'.42 31:09 35:36 40O4

18 '17:OO 133 7.692L 17:00 19:1 3 25:38 32:03 38:27 44:52 51:16 57:41

21 19:50 114 10.470L 19:50 26:10 34:54 43:37 52:2'l 61:00 69:48 78:31

24 22:4O 99 13.674L 22'.47 34:11 45:34 56:58 68:22 79:46 91:10 102:33

27 25:30 88 17.306L 28:5'l 43:1 6 57:41 72:07 B6:32 100:57 115:22 129:48

30 28:2O 80 21.366L 35:37 53:25 71:13 89:02 106:50 124:38 142:26 1 60:1 5



City of Cave Junction
222 W. Lister Street
Cave Junction, Oregon 97523
(54r)592-2ri6

Gravity Pipe
Hydrostatic Test

'fest Date

Inspeck)r fbr Developer

Witrress tbr City

Date Received bl,City

Ins on

Pro.ject Narne:

Form

Contractor:

Testing Company

Upstrearn
MH sta #

Dorvnstream
MH sta #

Dia.
D
(in)

Length
L
(ft)

Total Length ol
4" laterals in
section
LL
(ft)

Allowable Loss (gph)
0.04xDx(L/100)+
004x4x(LLl100)

Actual Loss
Total
(gallons)

Test Duratiorr
(hours)

Actual Loss
(eph)

Pass

Fail

example 6+37 8 365 65 1.27 gph 1.85 2.25 0.82 Pass

Fill pipe withwater to establish at least 6feet of head over highest section of piping including laterals. Leakage shall not
exceed 0.01 gph per in diameter per I00.feet of pipe. Leakage determined by refillingwith calibrated container. Test duration
shall be at least 2 hoursfor each pipe test section.

Inspector's Signature: Date:



DETAIL NO

s-010

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97 523
(541 ) 592-2156

STANDARD DETAIL
DRAWING INDEX

SEWER SYSTEM

qTANI DARN Ntr TAIL DRAWINCS IN DF X

s- 050

S- 1 OO:

S- 1 05:

S-'r 50:

S- 2OO:

S- 205:

S- 21 0:

S-220:

s-225:

S- 250:

S- 260:

S- 300:

S- 4OO:

STANDARD UTILITY LOCATIONS

TYPICAL SIWER TRENCH DITAIL

STREEI CUT STANDARD DTTAIL

PIPE ANCHOR / TRTNCH CUT-OFF WALL DtTAtL

STANDARD N/ANHOLE

FLAT-TOP N/ANHOLt

IVIANHOLt BASE STANDARD DETAILS

STANDARD INSIDE DROP MANHOLE

STANDARD OUTSIDE DROP IVANHOLE

MANHOLE COVER AND FRAME DETAILS

IVANHOLE FRAME GRADE ADJUSTIV1ENT

STANDARD SERVICT CONNTCTION AND LATERAL

TYPICAL PIPT CASING DEIAIL



DETAIL NO.

s-050

R /v,t

SEE DWG. T-O5O FOR STANDARD STREET WIDTHS AND SECTIONS

VARI ABLF

IABLI

R/w

U TILITY
EASTMINI

VARIABLE

VARIES

SW.

GAS LOCATION OR
AS SHOWN IN OPTIONAL
UTILITY TRENCH DETAIL

a
3' 6"

SW.
VARITS

POWTR
TRANSFORMER
VAULT

I

SAN.
SEWER

ZONE

I
4

o'

MIN.
COVER

1o' MrN.--l

WATER
LINE

*POWER OR
TELEPHONE l--4 -i

STORM SEWER

SAN. SEWER

NOTES:

1. WATER LOCATED 3'_6,, INSIDE FROM FACE OF CURB OR AS OTHERWISE DIRECTED.

2. 1O' HORIZONTAL SIPARATION BETWEEN WATTR AND SEWER WHERE POSSIBLI. COMPLY WITH SEPARATION REQUIREI'/ENTS OF
oAR 333-061-050.

3. WATER DISTRIBUTION MAINS SHALL HAVT 36" MINIMUM COVER OR AS OTHERWSE DIRECTED.

4. SEWER MAINS SHALL HAVE 5.25,(63'') MINIMUM COVER UNLESS OTHERWISE APPROVED To AVOID CoNFLICTS WITH WATER
AND OTHER UTILITIES.

5. WATER MAINS SHALL BE LOCATTD ON NORTH OR EAST SIDT OF STREET WHEN PRACTICAL.

6. WATER, STWER, STREET AND DRAINAGE SYSTEMS ARE SUBJECT TO CITY STANDARDS.

7. MANHOLE LIDS SHALL NOT BE LOCATED DIRECTLY IN NORMAL WHEEL PATH.

8. ALL LAYOUTS AND LOCATIONS ARE SUBJECT TO CITY APPROVAL.

-b
N.

Jb
MIN.

222 W. Lister Street
Josephine, Oregon 97 523
(54r)592-2156

City of Cave Junction
STANDARD UTILITY

LOCATIONS



DETAIL NO.

s-100
222 W. Lister Street
Josephine, Oregon 97 523
(5.il)592-2156

City of Cave Junction
TYPICAL TRENCH DETAIL

SANITARY SEWER

8,' TOPSO1L OR AS
DIRECIID

WARNiNG TAPt ]5_18"
IROiV SURFACT

UAa
)
(_)

-l
erdl
ilt

tt)
O

IooI

6

6" |v11N. GRAVTL SURFACiNG AT E)(lST.
GRAVEL AREAS, THICKER IF REO,D TO
MATCH EXISTlNG THICKNESS.
SII STRTIT CUT DTTAIL FOR WORK
IN I](ISTING PAVED SIREITS.

TONTNG WrRE (StRVrCt LATTRALS
ONLY) TAPE TO PrPt tvtRY 5'

PIPE ZONE IUATERIAL

PIPE BEDDING [/ATERIAL

FOUNDATION STABILIZATION MATERIAL

D

DIl\/ENSIONS IN INCHES

B t)
4 10 12
6 10 12
8 10 12
t0 tL) 12
12 12 12
15 12 12
18 16 12
21 16 1?
24 ,1 

R 12
30
J6

1B
24

12
14

B

6" tvrN

NOTES:

1. TRENCH EXCAVATION SHALL BE CONDUCTED IN A SAFE I/ANNTR WTH ALL NECESSARY BRACING AND SHORING PROVIDED FOR
COMPLIANCE WTH OSHA

2. FOUNDATION STABILIZATION SHALL BE PROVIDED WHEN N/ATERIAL AT BOTTOM OF TRENCH IS UNSUITABLE IN THE OPINION OF
THE CITY TO PROVIDE A STABLE TRENCH BASE.

f,. CONSTRUCTION IN PUBLIC RIGHT_OF_WAY SHALL CO[/PLY WITH CITY STANDARDS.

4. CLASS B BACKFILL RTQUIRED IN ALL ROADWAYS AND TRAFFIC PATHS TXCIPT WHERE CLSM BACKFILL IS REQUIRTD BY COUNTY
ODOT, OR CITY.

5. TONING WIRE REQUIRED AT SERVICE LATERALS. WIRE SHALL BE 12 GA. MINIMUM SOLID COPPER WIRE WITH GREEN 30 MIL THICK
HDPE INSULATION RATED FOR DIRECT BURY. UST APPROVED WATERPROOF SPLICE AT ALL CONNECTIONS

6. WARNING TAPE SHALL BE 6" WDE, 4 N/IL THICK, APWA GRTEN, READING ''CAUTION SEWER LINE BURIED BELOW''

7. MATERIALS SHALL BE IN ACCORDANCE WITH THE CITY SANITARY SEWER DESIGN STANDARDS I./ANUAL.

8. COMPACT ALL FILL AS SPIC IED.

63" Vlll.l



DETAIL NO.

s-105

NTW PAVEN/[NT
SEE NOTE 3-

TRENCH WIDTH PLUS 12''

6" N/tN. 6" f/lN.

EXIST. PAVEMENT

SAW CUT, TACK COAT
EDGES AT AC, SEAL
SURFACE OVER JOINT
WITH TACK AND SAND COIV1PACTED AGGREGATE BASE

OR CLSM AS DIRFCTFT)

EXIST. UNDISTURBED
BASE COMPACTED BACKFILL

AS DIRECTED

PIPE ZONE MATERIAL

BEDDING

NOTES:

1. ALL EXISTING AC OR PCC PAVEMTNT SHALL BE SAWCUT IMMEDIATTLY PRIOR TO REPAVING.

2. CONCRETE PAVEMENT SHALL Bt REPLACED WITH CONCRETI TO A l/lNlMulv'l THICKNESS OF 6 INCHES OR TO THE THICKNESS OF
REMOVED CONCRETE PAVEMENT, WHICHEVER IS GREATER.

5, PLACE AC MIX TO A MINIMUM THICKNTSS OF 4 INCHES OR THE THICKNESS OF REMOVTD PAVEMENT, WHICHEVER IS GRTATER.
COIvIPACT AS DIRECTID. AC PAVEMENT SHALL BE PLACED IN AT LEAST
TWO 2" LIFIS.

4. COMPLY WITH THE REQUIREI,/ENTS OF THE AGENCY HAVING JURISDICTION OVER THE ROAD lN WHICH THE STREET CUT OCCURS.

" "t 2" MtN
A

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97 523
(541 ) 592-2t 56

STREET CUT
STANDARD DETAIL



DETAIL NO

s-150

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97523
(541) 592-2t56

PIPE ANCHOR / TRENCH
CUT-OFF WALL DETAIL

rl

INSTALL (2) J'' WIEP HOLTS AT
BOTTOIV'j OF TRENICH wutr 1/4"
GALV. SCRITN OVER UPSTREAN/ END

RTSTRAIN I
ANCHOR

BACKFILL
12"

2+"

PIPE ZONI AND
BEDDING MATERIAI

18" 18" RESTRAINT
ANCHOR

18"
BTLLS FACING UP
SLOPE (TYP)

TRENCH WDTH

POUR AGAINST SOLID
UNDISTURBED NATIVI SOIL

NOTES:

1. CUT_OFF WALLS REQ'D AT ALL PIPELINES WHERE SLOPE EXCEEDS 2O%.

2. RESTRAINED JOINT PIPE REQUIRED AT SLOPIS BETWEEN 15% AND 2O%.

3. WALLS SHALL BE FORIVED WITHIN TRINCH. REMOVE FORN/S PRIOR TO BACKFILLING

4. CONCRETE SHALL HAVE 3000 PSt COMPRESS|VE STRENGTH f/tN. (CLASS t000).

5. SPACING OF WALLS SHALL BE:

. SLOPE SPACING
20-34%
35-50%

35 FEET
25 FEEI
1 5 FEET



DTTAIL NO

s-200

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97 523
(541)592-2156

STANDARD MANHOLE
PIPES LESS THAN 24'' DIAM

CAST |RON (H 20 RArtD)
N4ANHOLE COVER AND TRA[/
StT FRANIE II.] NON_SHRINK GROUI
SEE VIANHOLT COVER & FRAME

STANDARD DLTAIL (S_250)

PRTCAST REINFORCTD
GRADE RINGS. 3 LAYERS lv1AX.

2" lvllN., 12" N/AX.
SET IN NON_SHRINK GROUT,

PRECAST ECCENTRIC CONI
SLOPE FACING DOWN GRADE
36" TALL

KEYED JOINTS WITH PRE.
FORMED SEAL (RAVj-N[K)
OR RUBBER RING GASKI I

BY N/FGR. (IYP. ALL JOINTS)
SFAI WATFRTIGHT

ALL PRECAST lvlANHOLt
SECTIONS SHALL MEEI
ASTM C_478.

FLAT_TOP MANHOI F
REQUIRED WHEN DEPIH
FROM FINISH GRADE TO
INVERT IS LESS THAN
6 FEET.

INTERIOR DROPS EXCEEDING 24,'
REQUIRE DROP N/ANHOLE.

5" MrN.

E=

FINISH GRA

26" lvlAX

25
I

I

A

48

12" rYP

STEEL REINFORCED
POLYPROPYLENI STEPS
BY MH MFGR. ALIGN
VERTICALLY.

12,' MAX

SIT N/ANHOLE BASE
STANDARD DETATL (S-210)

15"-18" TYP

<-_
<-

4a

A

JilT



DETAIL NO

s-205

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97523
(54r)592-2r56

CAST |RON (H-20 RArED)
IVANHOLt COVER AND FRAlvlt
SET FRAME IN NON_SHRINK GROUT
STE MANHOLE COVER AND FRAI\II
DtTATL (S-2s0)

PRECAST REINFORCID
GRADE RINGS, J LAYERS I/AX
12" t".1AX., 0" iVtN.
SET ll'l NON-SHRINK GROUT. 26" lv1AX.

12" IYP

KEYED JOINTS WITH PRE_
FoRMED SEAL (RAM-NEK)
OR RUBBER RING GASKET
BY MFGR. (rYP. ALL JOTNTS)
SEAL WAIERTIGHT

STEEL REINFORCED
POLYPROPYLENE STEPS
BY MH [/FGR. ALIGN
VERTICALLY.

15"-18" TYP

<-'
<-

SEE \4ANHOLE BASE
STANDARD DETATL (S-210)

IIOTE:
1) ALL PRECAST MANHOLE SECTIONS SHALL

l'/EET ASTtil C- 478.

2) STANDARD MANHOLE REQUIRED WHEN DEPTH
FROM FINISH GRADE TO INVERT IS 6 FEET OR
T/ORE.

25"
A

lI

4

5" MtN

12" MAX.

8"

48"

-T-

ilil

FLAT.TOP MANHOLE
PIPES LESS THAN 24'' DIAM



DITAIL NO

s-210

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97523
(s4l) 592-2156

6" MtN.

AT SPRING LINE OT PIPt
tXTfND CHANI']tL UP TO
CROWN LlNt ON 12: 1

BATTER (IYP)
BENCH SI OPF

FLIXIBLT RUBBER BOOT
KOR_N_SEAL OR EQUAL
AS APPROVED.

1 2: 1 (rYP)

4

8" r/rN
BASE EXTINSION AS REQ,D
TO PRTVINT UPLIFT (TYP)

3/4" O CRUSHTD
ROCK BASE (TYP)

PRECAST BASE
PRECAST BASE HEIGHT
SUFFICIENT TO AVOID
JOINT AT PIPE PFNFTRATIONS

UNDISTURBED EARTH OR
COMPACT SILECT MATIRIAL
AS REQ'D (e5%) (rYP)

OR GREATER AS REQ,D
TO PRTVENT UPLIFT

RUBBER WATTRSTOP GROUT RING
PRESS_SEAL GASKET OR EQUAL
AS APPROVED.

RAM_NEK SEAL 6" lvllN

4" f,4tN

#4
#5

HOOP AND #4 @ 12" E.W.
BARS WHEN DFPTH

EXCEEDS 15

CAST-IN-PLACE BASE

CONTOUR TO PROVIDE
SMOOTH CHANNELS

SHAPE TO AVOID SOLIDS
DEPOSITION AND DIRECT
HEAD_ON FLOWS

15" TO 18"

PIPE JOINT

FLEXIBLE COUPLING
WHERE CONNECTING
TO EXIST, PIPE

45

PRTCAST OR CAST_IN_PLACE
BASE AT CONTRACTOR,S
OPTION OR AS DIRECTED.

90' OR GREATER BETWEEN
INCOMING AND OUTGOING PIPES ALL FIELD PLACED CONCRETE

SHALL BE TYPE II PCC WITH
3OOO PSI IilIN. STRENGTH

90

CHANNEL TO MATCH
BOTTOM HALF OF
PIPE

MIN. 0.2 FT. INVERT DROP
ACROSS INLET AND OUTLET
PIPES.

6" MtN

MANHOLE BASE
STANDARD DETAILS



DETAIL NO

s-220

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97523
(54t) 592-156

FILL ANNULAR SPACE WITH
NON SHRINK GROUT PRIOR
TO SECURING BOWL

INLET SEWER

FIBIRGLASS DROP EOWL
RELINIR OR INTRAFLOW BY
ROYAL EN VlRONlvlEN TAL SYSTENIS
OR APPROVED IQUAL.
SECURE WITH SS FASIENIRS.

SIAINLESS STETL STRAPS
STCURED TO WAIL WIIH
SS FASTENIRS AT 4'
INTERVALS (lv1rN. OF 2)
RILINIR STRAPS.

48"

<-

IXTERNAL PIPE

couPLrNlG (rtRNCo)

DROP END CHANNEL
(RELTNER DROP END)

45' ELBOW WITH FORMED CONCRETE
SLIDE AND CHANNEL N/AY BE USED
IN EXISTING MANHOLIS

INSIDE DROP

NOTES:

1. DROP MANHOLES SHALL ONLY BE USED WITH PRIOR APPROVAL FROI'/ CITY OF COOS BAY

2. RELTNER DROP BOWL, 8" OUTLET (88) FOR 8" |NLET SEWERS. 810 FOR 10" SEWIRS.
CONSULT CITY ENGINEER FOR LARGER SIZES.

3. EXTEND INLET SEWER PIPE 2,, INTO MANHOLE. CUT 
,,V'' 

NOTCH IN BOTTOI/ OF PIPE
PROTRUSION.
FOLLOW RELINIER INISTRUCTIONIS,

4. INTRAFLOW INSIDE DROP SYSTEM ACCON/ODATES 6,' TO 12,' SEWERS. INTRAFLOW SECTIONS
SHALL BE AT
LEAST 4" WIDER THAN INLET SEWER. OUTLET ELBOW TO MATCH INLET SEWER SIZE.

5. ONLY ONE DROP ASSTN/BLY ALLOWED PER IvIANHOLE

ASTM D3034 PVC
STWER PIPE (SDR 35)
SIZI TO MATCH INLET
SEWER

STANDARD INSIDE DROP
MANHOLE



DETAIL NO

s-225

.lr

A I A

:.j
4

PLAN

VARIABLT

TYPICAL MANHOLf
SEE S_2OO

(L
oEo

LlJo
Iz

O

r
I

INLET SFWFR
6

O'F CONCRTTE ENCASEMENT

A'_TfiEAR 3 SIDESIt-t

LINE PIPE DIAMETER

1/4 BEND

CLASS 3OOO CONCRETE

SECTION A-A

t----F---r
t___tL___

222 W. Lister Street
Josephine, Oregon 97523
(54r) 5s2-2156

TANDARD OUTSIDE DROP
MANHOLE

City of Cave Junction



DETAIL NO

s-250

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97 523
(541) 592-2156

MANHOLE COVER AND
FRAME DETAILS

TWO HOLE 'S, COVER STANDARD
NO VENT HOTES IN WATERTIGHT
COVTRS

7 /8" r
21 7 /8"

24 7 /8"

covER (150 LBS)
(oLYN/PtC FOUNDRy tvtH265, OR APPROVED EOUAL)

WATERPROOF/BOLT_DOWN COVER
REQUIRED IN ALL EASEMENT AND
OFF STREET AREAS.

BOLT FOR WATERPROOF
AND BOLT_DOWN COVER
SEE DETAIL

VARI

DEPRESSED HANDLE

(olytvtptc FouNDRy MH26wT, oR AppRovED EOUAL)

27"

L
J

_lfv,

25"

23"

241,6"

J1 "

FRAME (237 LBS)
(oLyMprc FouNDRy MH26A, oR AppRovED EeUAL)

,t" - 1s NC x 1%" HEX
HEAD STAINLESS STEEL

CAP SCRTW, 3 RTQ,D.

1 7 /16"
NOTE:
1) TAMPER PROOF FRAME AND COVER REQUTRED

OUTSIDE OF RIGHT OF WAY OR IN
UNDEVELOPED AREAS.

2) MANHOLE FRAMES AND COVER SHALL HAVE
H_20 RATING

1y4" OD STAINLESS STEEL
WASHER, 3/32" rHtCK
3 REQ,D

FLAT RUBBER WASHER

3 REQ'D

3/4"

3/8" NEOPRENE
GASKET

BOI T DOWN DFTAII

SV

7 /8"



DETAIL NO

s-260

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97 523
(541)592-2156

MANHOLE FRAME
GRADE ADJUSTMENT

I

l

A A

t_ I

I

_l

STANDARD MANHOLE FRAN/E & COVER

PLAN

FINISH GRADE

NON_SHRINK GROUT

TO ANGLE RIM

STANDARD CONC.
RISER RINGS

STCTION A-A
TYPICAL MANHOL[ GRADE ADJUSTMINT IN STRTII

tv1ATERIAL SHALL BE
DUCTILE IRON

B D N4ANUFACTURER,S INITIALS,
HEAI NUMBER DESIGNATION
& POINT OF ORIGIN

?7"

25"*

7 /8"
1

1

2"
2
J

/8"
/2"

/2"

7 /8"
T

1 -r TADJUSTMENT RIN 22.15"

24.75"*FOR RESURFACING
* N/ACHINED TRUE

SECTION B-B

+
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DETAIL NO.

s-300

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97523
(541) 592-2156

E

N]EW SEWER MAIN

RUBBER GASKEITD IEt
RCTATT AS REQ,D.
APPRCVID SADDLI WYE FOR
CONNICTION TO TXIST. IvIAIN ffiw r

USE 2 FERNCO COUPL]NGS WHERT TEI
IS CUT INTO EXIST. SEWIR MAIN, ROTATT
couPLrNG so woRDrNG (rvoDEL #) rs
VISIBLE FROlvl rOP (TYP)

1O'' PLASTI

n
lt
CLIAN OUT COVER
NEERING PRODUCTS
OR EQUAL

APPLIED E

SERIES 91

It
IXIST. SEWTR MAIN

CUI AND/OR CONNECTION TO ANY EXIST.
SEWER PIPE IUUST BE DONE IN PRESENCE
OF CITY REPRESTNTIVE

I
CLIAN_OUT FITTING
WITH THREADED PLUG

COIL 24'' OF TONING WIRT
AT CLEAN_OUT

ASTM D3OJ4 RUBBER
GASKETED B&S FITTINGS
(TYP)

12"
VIAX

48" MrN.

6,' ASTM D3034 PVC
SEWER P|PE (SDR 5s)
(TYP)

12 GA. TONING WRE

BEND lvlAY NOT BE
NECESSARY WIH
SHALLOW lvlAlNS

%,' PER FOOT
MIN. SLOPE PLUG OR CONTINUE

PRIVATE LATERAL
5-4

6v
WHEN LATERAL IS NOT TO BE CONNECTED TO PRIVATT SEWER UNTIL LATER DATE,
PLUG AS SHOWN AND PROVIDE 2x4 POST N/ARKER AND BLOCKING N/ARKER POST
SHALL EXTEND 36,' ABOVE FINISH GRADE AND SHALL BE LABELED WITH THE LOT
NUMBER AND TOTAL LENGTH OF 2x4 (TO INDICATE DEPIH).

o { a

\2. o ao

a WHEI! I{EW LATERAL IS CONNECIED TO [/AII! AND EXISTING STUB_OUT EXISTS.
EXPOSE AND CONNECT IS PRESENCE OF CITY REPRESENTATIVE. USE FERNCO
COUPLING ROTATED SO WORDING IS VISIBLE FROM TOP.

STANDARD SERVTCE CONNECTTON SHALL Bt SET AT 22.5'-45'FROTV HORTZONTAL (AS SHOWN)
DEEP TRENCH SERVICE CONNECTION SHALL BE SET AT 22.5'_45' FRO[/ VERTICAL AS PER
OREGON SIANDARD DETAIL RD31O.

( ()t"0

STANDARD SERVICE
CONNECTION AND LATERAL



DETAIL NO

s-400

City of Cave Junction
222 W. Lister Street
Josephine, Oregon 97523
(541) 592-1t56

CARRIfR PIPE

I]LL VOID
WITH SAND

/ pRrssuRE TREATTD
4X4. TYP

CASING PIPE CALPICO BRAND lvlODEL "l/"
SERIES PIPE INSULATORSTAINLISS STEEL TAPT

CARRITR PIPt WIIH

PRESSURT TREATED INSULATOR

CARRITR PIPE WITH

CALPICP lvlODIL "N/" INSULATOR

CALPICO BRAND IUODEL ''M,'

SERIES PIPE INSULATOR

PRESSURE TREAIED 4X4 TO BT 4
LONG AND SIRAPPED WITH
STAINLESS STTEL TAPE AT BOTH
ENDS

SING PIPI SHALL BE SMOOTH
4,' MIN. CLEAR SPACE
BTTWTEN CARRIER PIPT
BELL AND CASINGSTEEL PIPE CONFORIVING TO AWWA

C 201 WITH MINIMUM WALL
rHrcKNrss 3/8"

PROFII F OF CA RIER PIPI WITH PROFILI OF CARRITR PIPI WITH
PRFSSIJRF TRF TID INSULATOR

CALPICP N/ODIL "M,' INSULATOR

NOTES:
1) CARRIER PIPE SHALL HAVE A MINIMUiV{ oF 2 PRFSSI,RF TRFATFD INSI,I ATORS oR 3 cAI PIco
IilODEL ''M'' SERIES PER

SECTION OF PIPI.
2) CASING PIPE WALL THICKNESS N4AY VARY DUE To APPLICATION AND N/UST BE APPRoVED BY
CITY ENGINEER
J) SAND IS TO BT BLOWN IN TO FILL VOIDS BTTWEEN CASING PIPE AND CARRIER PIPE,

TYPICAL PIPE CASING
DETAI L


