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Section 1 — General Desigh Requirements
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The purpose of this manual isto provide standards for the design and construction of storm sewer
and drainage system improvements accompanying future development within the City of Coos
Bay. This manual may be updated periodically and the design engineer shall ensure that he has
the latest version.

Persons planning to construct storm drainage system improvements must obtain a Devel opment
Permit from the City of Coos Bay and pay the necessary engineering review feesin accordance
with City policy. Other permits required may include a 1200-C Erosion Control Permit issued by
the Oregon Department of Environmental Quality (DEQ), Corps of Engineers/Division of State
Landsfill/removal permit, and others asrequired by Federal, State, and County laws and
regulations.

All surveys for development of public works facilities shall be performed under the direction of a
Professiona Engineer (PE) or Professional Land Surveyor (PLS) licensed in the State of Oregon.
At least one Benchmark shall be established or located within the project limits. Elevations shall
be referenced to the North American Vertical Datum (NAVD 88). Survey shall be sufficient to
accurately show existing facilities and topography.

Design drawings, specifications, and calculations shall be prepared by a Professional Engineer
licensed in the State of Oregon.

The engineer preparing the plans shall make necessary arrangements for locates on all
underground utilities in the vicinity for usein preparing the plans. Such utilities shall be shown
accurately in the plans.

Storm water, including street and roof runoff or footing drainage, shall not discharge into the
sanitary sewer system.

Materials and details shall conform to the requirements of this manual.

All applicable laws, codes, regulations, and permit requirements shall be complied with.

Storm Drain System Design Standards
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Section 2 — Design Plan Format
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Engineering plans and specifications shall be prepared for al 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
may require additional detail if deemed necessary.

Plans shall be computer generated in an AutoCAD compatible format.

The plans shall be submitted on 22 x 34-inch sheets unless otherwise pre-approved. Plans shall
be blackline prints. Blueline copies are not acceptable. Letter size may not be less than 0.08-
inches.

Plans shall be drawn to scale. The scale shall be 1-inch = 2, 3, 4, or 5-feet vertically and 1-inch =
10, 20, 30, 40 or 50-feet horizontally. Details may be drawn at larger scalesfor clarity. Plan
scale shall be called out for each drawing. A graphical scale bar shall be included on each sheet.

A north arrow shall be shown on each plan view sheet and other plan detail oriented differently
than the main drawing on the sheet.

A title block shall appear on each sheet of the plan set placed in the lower right-hand corner,
across the bottom edge of the sheet, or across the right-hand edge of the sheet. Title block shall
include the name of the project, the engineering firm, the owner, the sheet title, and the sheet
number.

The seal of the registered Oregon Professional Engineer responsible for the preparation of the
plans shall appear on each sheet. Final Plans must be stamped and signed by a Professional
Engineer licensed in the State of Oregon. Plan approval will not be granted until final signed sets
arereceived. Approval by the City does not relieve the Applicant’s Engineer from the
responsibility of the design.

Plans shall begin with atitle sheet identifying the project and including a vicinity map showing
the location of the project within the City. General notes and a sheet index should also be
included.

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.
Thelocation 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.

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

At least one composite utility plan shall be included which shows all proposed improvements
(water, sewer, streets, sidewalk, curb, culverts, storm drainage, etc.) in one plan view to help
avoid or identify conflicts and designate horizontal separations and locations.
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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 al existing and proposed utilities crossing the profile. Profile shall be
generated along the sewer pipe centerline. Vertical separation shall be shown for crossing
utilities.

Detail drawings shall be provided for typical trench sections, manholes, clean-outs, sewer service

laterals, and others as required.

Project specifications shall be provided covering materials and workmanship in accordance with
this document and standard engineering practice. Specifications not detailed herein shall
generally conform to 2002 Oregon Standard Specifications. All specifications shall be subject to
City approval.

Benchmark used to establish elevations shall be shown on the plans.

Storm Drain System Design Standards
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Section 3 - Storm Sewer and Drainage System Design Requirements
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Storm sewers and related appurtenances shall be provided for new subdivisions, land partitions,
and industrial and commercia developments as determined necessary by the City Engineer.

The applicant shall provide stormwater and detention facilities for their development. This
includes the stormwater mains, inlets, manholes, laterals for roof and foundation drains, detention
systems (if required), control structures (if required), inflow and outflow devices (if required),
and energy dissipaters (if required).

All storm sewer and drainage improvements will be designed in accordance with the City of Coos
Bay Design Standards Manual and shall meet all City standards and any future Storm Water
Master Plans developed by the City.

The storm sewer and drainage improvements shall be designed to detain any increased runoff
created through the devel opment of the site, as well as convey any existing off-site surface water
entering the site from other properties. Facilities shall be sized adequately to convey al
necessary flows off site to an approved point of discharge.

The applicant shall submit hydrol ogy/detention cal culations to the City Engineer for review and
approval. The applicant shall provide documentation to verify the accuracy of the hydrology and
detention cal culations.

The applicant shall show the 100-year overflow (storm) path and shall not design the flow to
cross any devel oped properties.

Applicant shall account for all surface and stormwater drainage from the point of origin to the
ultimate point of discharge to an appropriate receiving stream. The impact to facilities
downstream of the development must be identified to determine if improvements are required
outside of the development. If required, applicant will increase the capacity of downstream
facilities or, through detention and attenuation, hold drainage on site and release it in a controlled
manner so as not to affect the capacity of the downstream facilities.

The applicant shall design and develop a system that provides for the future extension of the
drainage facilities to the entire drainage basin.

The applicant’s engineer shall perform studies and prepare designs based on an engineering
analysis which takes into consideration water quality issues, runoff rates, pipe flow capacity,
hydraulic grade line, soil characteristics, pipe strength, and potentia construction problems.

Other agencies (i.e. DEQ) may require some form of drainage review and impose additional
drainage requirements that are separate from and in addition to those of the City. The applicant
shall coordinate with these other agencies and resolve any conflicts or concernsin drainage
requirements and water quality requirements. The City must receive copies of approval letters,
review letters, and other relevant correspondence and permits.

Drainage Study
3.11.1 All developmentsthat will increase or modify impervious surface area shall, if further

study is not required by the criteria outlined below, submit a drainage study and plan for
the devel opment site that provides for system capacity design for a 25 year storm event.

Storm Drain System Design Standards
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3.11.2

3.11.3

Thetime of concentration for the study shall be determined by using a 10-minute start
time and calculated travel timesin gutters, pipes and swales for each drainage basin on
the devel opment area. The drainage design shall be checked for overflow impacts that
may occur in the 25-year storm event and shall include contingency measures to protect
both on-site buildings and abutting properties.

A complete drainage study, as outlined below, shall be submitted for all developments
that generate public and/or private storm drainage from more than one acre of land or
generate peak flowsin excess of 0.5 cfs. Devel opments or redevel opments that create
5,000 square feet of new impervious surface or modify an existing drainage system with
capacity of 0.5 cfsor greater shall also submit a complete drainage study, as outlined
below. All developments containing or adjacent to afloodplain, stream, wetland, natural
resource area, or wellhead protection zone shall review and report their impact to those
systems as part of the drainage study required for the devel opment.

If required by the criteria stated above, a complete drainage study shall be provided for a
development that is proposed within the City’ s planning jurisdiction. The study shall
include the following:

A. A hydrological study map, which shall include, at a minimum, the following:

1. Theentire drainage basin, well defined, and an appropriate amount of area
beyond the drainage basin limits; 100-foot minimum distance.

2. Streetsimportant to the Study and the development and street names.

3. Flow arrowsin streets and ditches.

4. Contours or spot elevations for verification of direction of overland flow and
pipe cover. Contour intervals shall be asfollows:

Slope (%) Contour Interval (ft)
0-10 2
11-25 5
>25 10

5. Drainage areas of al sub-basins (list acres).

6. Collection points (nodes) at downstream limits of all sub-basins complete
with node numbers.

7. A profile of the storm drain system showing invert elevations, manhole top
and bottom elevations, existing utilities, and existing and finished ground
line elevations.

8. Existing and proposed storm drain pipes and channels with sizes and or cross
sections included.

9. Future pipesin the system, complete with proposed sizes, slopes, pipe cover,
flow line elevations at manholes, etc.

10. City drainage master plan information (if available) such as node numbers,
basin names (numbers), drainage boundaries, etc.

11. North arrow, scale, design firm (engineer) name and logo, designer, date, etc.

12. Environmentally sensitive areas (i.e. gullies, ravines, swales, wetlands, steep
slopes, springs, creeks, etc.). For natural drainage features, show direction of
flow.

13. 100-year flood plain with flood elevations and 100-year flood way, as
applicable.
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B. Hydrologic calculations to establish runoff volumes (see analysis method
requirements and design event in following sections regarding drainage study types)

C. Hydraulic calculationsto establish runoff volumes.

3.11.4 Unless specifically required by the City for a particular development, devel opment
applications will not be required to provide engineering level details for on-site (out of
the right-of-way) pipe profiles or other specific details of the “ private” side drainage
system. Only information on new components in the right-of-way and connections into
existing components must be provided.

3.11.5 Drainage Study Types/Categories - The level of detail and scope of work required for a
particular drainage study will be governed by the following criteria

A. Small Site Study — A small site study shall be required when all of the following
criteriaare met:

Study arealessthan 5 acresin size.

Study area drainsinto an established public system with avail able capacity
for the peak flow based on the storm event frequency required as described in
the Hydraulic Calculations Section later in these Standards.

3. Thedevelopment proposed isaresidential development.

4. Study area does not contain and is not adjacent to aflood plain, stream,
wetland, natural resource area, or well head protection zone.

1
2.

B. Mid-Level Development Study — A mid-level drainage study shall be required when
the criteriafor a Small Site Study cannot be met and when all of the following
criteriaare met:

1. Study arealessthan 25 acresin size.

2. Study areadrainsto an established public system within the City Limits.

3. Study areadoes not contain and is not adjacent to a floodplain, stream,
wetland, natural resource area, or well head protection zone.

C. Full Drainage Development Study — A full drainage study shall be required when the
criteriafor a Small Site Study and a Mid-Level Devel opment Study cannot be met.
Some examples of when afull study shall be required include, but are not limited to
cases where any of the following conditions are met:

1. Study areagreater than 25 acresin size.

2. Developments which require creation of anew outfall and/or exceed existing
system capacity.

3. Study siteswhich contain or are adjacent to a floodplain, stream, wetland,
natural resource area, or within awell head protection zone.

4. Any development which does not qualify for a Small Site or Mid-Level
Development Study and which either generates peak flow in excess of 0.5 cfs
or greater, or is aredevelopment or development which creates 5,000 square
feet or more of new impervious area.

D. The City Engineer will make the final determination on the level of study required
for any specific development.
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3.11.6

3.11.7

Hydrologic Calculations — Hydrol ogic cal culations for the various types/categories of
drainage studies shall conform to the following minimum guidelines:

A. Smadl Site

1

2.
3.

Rational peak flow method. Whenthe‘'C’ factor is 0.5 or greater, the time of
concentration and the peak flow from the impervious areas shall be computed
separately and compared to the combined area. The higher of the two peak
flow rates shall then be used to size the conveyance.

Two-year storm event frequency for volumes up to 5 cfs.

Five-year storm event frequency for volumes from 5 cfsto 20 cfs.

B. Mid-Level Development

1
2.

3.

4.

Unit Hydrograph Method

Storm event as Small Site and using the ten-year event for volumes of 20 cfs
to 40 cfs.

25-year storm event for detention facilities where necessary to meet
downstream capacity issues.

50-year storm event for volumes above 40 cfs.

D. Full Drainage Development

1
2.
3.

Unit Hydrograph Method.

Floodplain analysisif development impacts afloodplain.

Storm event as volumes outlined in Small and Mid-Level above and 100-year
flood for areasin floodplain.

Hydraulic Calculations

A. Ineach instance, the method of hydraulic calculations shall be subject to City
approval.

B. Site development improvement projects shall address on-site and off-site drainage
concerns, both upstream and downstream of a project, including but not limited to:
1. Moaodificationsto the existing on-site storm drainage facilities shall not

restrict flows creating backwater onto off-site property to levels greater than
the existing situation unless approved by the affected off-site property
owners and the City. The affected property owner(s) shall agree to and sign
an easement identifying the location of the backwater storage.

Storm drainage facilities shall be designed and constructed to accommodate
all flows generated from upstream property and the most recent approved
land use plan at full development.

The design of storm drainage facilities shall analyze the impact of restrictions
downstream of the project site. Downstream restrictions that create on-site
backwater shall be removed by the developer or the on-site backwater shall
be addressed in the design of the development’s storm system. The removal
of downstream obstructions (i.e. control structures, undersized piping, etc)
shall not be allowed if this removal creates downstream capacity problems.

D. Review of Downstream System
1. Thedesign engineer for each development constructing new impervious

surface of more than 5,000 square feet shall submit documentation, for
review by the City, of the downstream capacity of any existing storm

Storm Drain System Design Standards
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facilities impacted by the proposed development. The design engineer must
perform an analysis of the drainage system downstream of the devel opment
to a point in the drainage system where the proposed development site
constitutes ten percent or less of the total tributary drainage volume, but in no
event less than Yamile.

2. If the capacity of any downstream public storm conveyance system or culvert
is surpassed during the Event/CFS (Critical Flow Simulation) level
requirements, due directly to the development, the developer shall correct
(mitigate) the capacity problem or construct an on-site detention facility
unless otherwise approved by the City.

3. If the projected increase in surface water runoff which will leave a proposed
development will cause or contribute to damage from flooding to existing
buildings or dwellings, the downstream stormwater system shall be enlarged
to relieve the identified flooding condition prior to development, or the
devel oper must construct an on-site detention facility.

4. Any increase in downstream flow shall be reviewed for erosion potential,
defined as downstream channels, ravines, or dopes with evidence of
erosion/incision sufficient to pose a sedimentation hazard to downstream
conveyance systems or pose alanddide hazard by undercutting adjacent
steep slopes.

3.12 Design of Stormwater Facilities

3.12.1 Generdl.

A.

The conveyance system shall be designed to convey and contain at least peak runoff
for the Event/CFS design requirements. Structures for proposed pipe systems shall
provide a minimum of one foot of freeboard between the hydraulic grade line and the
top of the structure or finish grade above pipe for a 25-year peak rate of runoff.
Surcharge in pipe systems shall not be allowed if it will cause flooding in portions of
a habitabl e structure, including below-floor crawl spaces.

The design shall be supplemented with an overland conveyance component
demonstrating how a 100-year event will be accommodated. This overland
component shall not be alowed to flow through or inundate an existing building or
dwelling.

3.12.2 Manhole Design

A.

B.

C.

Manholes shall be provided at |east every 500 feet, at every grade change, and at
every change in alignment and junction of two or more lines. Manhole lids shall
have a minimum of six inches clearance from the edge of a curb or gutter and shall
not be in awhee path of the traveled way.

All manholes shall be a minimum of 48 inches in diameter.

Pipe crowns of branch or trunk lines entering and exiting junctions shall be at the
same elevation. If alateral isplaced soitsflow is directed against the main flow
through the manhole or catch basin, the lateral invert shall be raised to match the
crown of the mainline pipe.
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3.12.3

Inside drop and water quality manholes shall be at least 60 inchesin diameter with 42
inches of clear space.

All manholes shall have aminimum 12-inch ledge on one side of the channd in the
base at an elevation of 0.8 of pipe height, except for water quality manholes.

Details shall be submitted with the plans where pipesinto or out of a manhole are
larger than 24 inches or where more than four mainline connections are made.

Connections to an existing manhole, elevation of the existing ledge, and elevations of
exigting inlets and outlets shall be submitted with the plans.

. Connections are allowed directly into a manhole providing that they are properly

channelized. No more than three side laterals shall be connected to a manhole unless
otherwise approved by the City. There shall be aminimum of eight inches separating
connections as measured from the outside diameter of the pipe.

A manhole may have afreeinside drop of up to two feet. Drops over 24 inches must
incorporate an appropriate drop assembly as shown in the included standard detail
drawings.

Line manholes may be ‘T’ top design for pipe diameters 42 inches and larger where
no side line connections are present or planned.

Water Quality Components

A.

Water quality structures shall be an approved, manufactured unit. All capacity,
efficiency, and operation and maintenance data shall be submitted at the time of plan
review.

Each water quality component shall be designed for the runoff from the upstream
watershed at build-out, based on the applicable comprehensive land use plan. No
flow shall be introduced into the manhole in addition to the design amount.

Water quality manholes shall be a minimum of 60 inchesin diameter. Other sized
structures may be required depending on the type and extent of treatment desired.

Water quality manholes shall not be used in a submerged or surcharged system. The
manufacturer’ s required head losses shall be accommodated for in the system design.

Water quality components will only be required if determined necessary by the City
Engineer or if required by another agency (i.e. DEQ).

3.12.4 Piping and Conduit Design

A.

B.

Branch piping in the drainage system shall not be smaller than 10-inchesin diameter.

Mainline piping shall be aminimum of 12-inches diameter.
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C. Servicelateralsfor single-family residences (downspouts, basins, etc) shall be a
minimum 6-inches in diameter. All other laterals or branches shall be a minimum of
10-inches diameter.

D. All pipesshall be designed to achieve a minimum velocity of three feet per second
(fps) at 0.5 part full based on the following table of ‘n” values.

Table 3.12.4A
Manning's‘n’ Valuesfor Pipes
Material Type Uniform Flow Backwater Flow
(Preliminary (Capacity
Design) Verification)

Concrete pipe and Lined Corrugated PE pipe .014 .012
Annular Corrugated Metal pipe: -

2-2/3" x 2" plain or fully coated .028 .024

Paved invert .021 .018

3" x 1" corrugation .031 027

6" x 2" corrugation (field bolted) .035 .030
Helical 2-2/3" x ¥3" corrugation & corrugated PE pipe .013 011
Spiral rib metal pipe and PV C pipe .013 011
Ductile Iron pipe (cement lined) .014 .012
Solid Wall PE pipe (butt fused only) .009 .009
HDPE Smooth Walled Interior .012 .010

F. All pipesexceeding critical flow velocities shall have analysis data submitted
showing the effects of hydraulic jump at manholes and downstream water levels for
peak flow situations.

G. PipeLocation

1

All storm drain piping shall be located within the public right of way.
Exceptions for systems with physical constraints precluding location within
the public right-of-way may be granted at the discretion of the City Engineer.
Storm pipes shall not be located closer than ten feet from the edge of a public
street right-of -way, unless otherwise approved by the City Engineer.

Storm pipesin easements (minimum 15 feet) shall be located in the center of
the easement unless otherwise approved by the City Engineer. The
centerline of a storm pipe shall not be located closer than six feet to an
easement sideline.

Storm pipes shall be located so that manholes are not in the wheel path
unless otherwise approved by the City Engineer.

Drainage laterals shall be provided on the down slope side of dl lotsin

devel opments where drainage to the street cannot be provided.

H. Distance between drainage structures

1

The maximum length of pipe between manholes, catch basins, or other
drainage structures shall not exceed 500 feet for piping systems utilizing 24-
inch diameter pipe and smaller.
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2. Large diameter trunk systems shall not exceed 600 feet between structures.

I. Pipeshal belaid on astraight alignment at a uniform grade rate from structure to
structure.

J.  Pipe Cover

1. Pipe cover shal be measured from the finished ground el evation to the top of
the outside surface of the pipe in areas located outside paved areas.

2. Inpaved areas, the pipe cover shall be measured from the lowest point of the
gutter section to the top outside surface of the pipe.

3. Minimum pipe cover shall be 18-inchesfor reinforced pipe and 36-inches for
plain concrete and plastic pipe materials.

4. Engineered solutions and manufacturer supported submittals may be
accepted for pipe or specific installations not able to meet these conditions.

K. Perforated or “french drain” systems shall be engineered and approved by the City
Engineer.

3.12.5 Catch Basin/Inlet Design

A. Trashracks, debris barriers, and/or removable oil and grease traps and 18-inch sumps
shall beinstalled on all inletsto the public storm system.

B. All inlet and catch basin openings shall be designed to accept flow from aten-year
storm event. Grates shall, asfar as practical, be designed to avoid failure due to
accumulation of debris.

C. All catch basins and area drains shall be designed with an 18-inch deep sump.

D. A mainline storm pipe shall not pass through a sumped catch basin, unless approved
as amanhole /inlet combination.

E. Flowsin streets during the two-year event shall not run deeper than four inches
against a curb or extend more than two feet into the travel lane. Streets classed as
collector and above and streetsin commercial areas shall meet the above
requirements for the ten-year event. Inletsin sag location shall be designed with no
more than one-foot of depth during the 25-year event.

F. A catch basin shall be provided just prior to curb returns on streets with a centerline
gradient of three percent or more and a street gutter drainage run of 100 feet or more.

G. Catch basins may connect to main storm lines with a tee connection when the main
stormlineis at least one size larger than the catch basin line. When the catch basin
line is the same size as the main storm line, the connections shall be made at a
manhole or other approved structure. The maximum length of pipeline between the
catch basin and the mainline shall be 40-feet for ten-inch pipe and 60-feet for 12-inch
pipe. Oversize basins (one 30-inch inside dimension) shall beinstalled when atee
connection is used.

H. A main storm line shall not pass through afield inlet or ditch inlet.
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I. Ditchinlets shall belocated at the upper terminus of a main storm line or shall
connect to amain storm line only at a manhole.

3.12.6 Channelsand Ditches
A. Vegetation lined channels are to be used whenever possible.

B. Rock-lined channels shall be used where a vegetative lining cannot provide adequate
protection from erosive velocities.

C. Constructed open channels shall be sized to pass the required flows and have side
slopes no steeper than 2:1. Any proposed constructed channel improvement that does
not meet these reguirements may be required to be piped, as determined by the City
Engineer.

D. Channels designed to handle the runoff from a development shall be constructed
from the development to an existing public drainage conveyance system with an
established outfall to areceiving water body.

E. Channelsshall not contain protruding pipes, culverts, or other structures that reduce
or hinder the flow characteristics of the channel, except for structures which are
required and designed to dissipate velocities. Channels shall be designed to prevent
scouring and erosion.

F. Channel protection shall be asin the following table:

Table 3.12.6A
Channel Protection for Channel Construction
Velocity Velocity Required Protection Thickne | Min. Height
Greater than | Lessthan or Ss Above Design
(FPS) equal to (ft) Water Surface
(FPS) (ft)
0 5 Vegetative Lining N/A 0.5
5 8 Rip Rap Class 50 1 1
8 12 Rip Rap Class 100 2 2
12 20 Gabion or Velocity Dissipaters Varies 2

G. Accessroads or other suitable access ways for maintenance purposes shall be
provided when channels do not abut public right-of-way. Access shall be provided
along one side of channel, as necessary for vehicular maintenance access.

H. Accessroads shall have a maximum grade of 15 percent and a maximum cross slope
of 3 percent.

I. A 40-foot minimum outside turning radius shall be provided on the access road.

K. Accessroads shall be aminimum of 15 feet wide on curved sections and 12 feet wide
on straight sections.
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Q.

Access roads longer than 50 feet in length shall have aturn-around unless approved
by the City Engineer.

. Access roads shall be designed and constructed to support a 20-ton vehicle under all

weather conditions.
Theroads shall be constructed of gravel, crushed rock, or asphalt.

Roadside ditches shall be constructed with a maximum depth of two feet as measured
from the shoulder of the road.

Side dopes shall be 2:1 or less.

Ditch velocities, when flowing full, shall not exceed the erosive velacity limits of the
soil or the lining in the ditch.

3.12.7 Storm Drain Outfalls

A.

C.

D.

All outfalls shall conform to the requirements of all federa, state, and local
regulations.

. Outfals shall be above the mean low water level except as approved by the City

Engineer. Installation of tide gates may be required when the outfall isin atailwater
condition.

Erosion must be prevented at the outfall. All outfalls shall be provided with arock
splash or other approved erosion control protection measure. Mechanisms which
reduce velocity prior to discharge from an outfall are encouraged and may be
required. Examples are drop manholes, energy dissipaters, and rapid expansion into
pipes of much larger size.

Other forms of energy dissipation may include stilling basins, drop pools, hydraulic
jump basins, baffled aprons, or bucket aprons, shall be provided for outfalls with
velocities at design flow greater than 10 FPS.

If required tidegates, flapgates, or other outlet gates will be installed on specified
outfalls. Gateswill meet the requirements of ODFW, NOAA, and other agencies as
applicable.

3.12.8 On-site Detention Design - General

A.

B.

Mitigation of the impacts of new development on the downstream drainage system
can be accomplished through on-site detention systems or by improving the capacity
of the downstream conveyance system.

On-site detention facilities shall be constructed when any of the following conditions
exist:

1. Anidentified downstream deficiency along with upstream detention, rather
than downstream conveyance system enlargement, is determined to be the
more effective solution.
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2. Thereisanidentified regional detention site within the boundary of the
devel opment.

3. Theneed for pre-treatment of stormwater discharge dictates that flows be
detained for water quality processes.

4. Thereisaneed to mitigate flow impacts on receiving streams.

5. Thereisaneed for additional detention due to an increase in impermeable
surface area.

When required, on-site stormwater detention facilities shall be designed to capture
run-off so the run-off rates from the site after development do not exceed the
predevelopment conditions, based upon a 25-year, 24-hour return storm. Volume
and duration of predevelopment conditions will be considered.

When required due to an identified downstream deficiency, on-site stormwater
detention facilities shall be designed so that peak run-off rates will not exceed
predevelopment rates for the specific range of storms that cause the downstream
deficiency.

Construction of on-site detention shall not be alowed as an option if such a detention
facility would have an adverse effect upon receiving watersin the basin or sub-basin
in the event of flooding, or would increase the likelihood or severity of flooding
problems downstream of the site.

Impervious Area Calculations

1. For single family and duplex residential subdivisions, stormwater quantity
detention facilities shall be used for all impervious areas created by the
subdivisions, including all streets, residences on individual lots at arate of
2,640 sguare feet of impervious surface area per dwelling unit, and other
impervious areas. Such facilities shall be constructed with the subdivisions
public improvements.

2. For al development other than single family and duplex, the sizing of
stormwater detention facilities shall be based on the impervious areato be
created by the development, including structures and all streets and
impervious areas. Impervious surfaces shall be determined based upon
building permits, construction plans, aerial mapping, or other appropriate
methods as deemed reliable by the City Engineer.

3.12.9 Detention Pond Design

A.

Detention ponds and other open impoundment facilities such as landscape areas,
open playing fields, and parklands, shall comply with the requirements of ORS 537,
in general and more specifically ORS 537.4.

Facility Geometrics

1. Interior side slopes up to the maximum water surface shall be no steeper than
3H:1V. If interior dopes need to be mowed, the slope shall be 4H:1V

2. Exterior side dopes shall not be steeper than 2H: 1V unless analyzed for
stahility by a geotechnical engineer.
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3.

Ponds walls and/or dikes may be retaining walls, provided that the designis
prepared and stamped by aregistered professional engineer and that afence
is provided aong the top of the wall and that at least 25 percent of the pond
perimeter will be a vegetated soil slope of not greater than 3H:1V.

Pond bottoms shall be level, and shall be located a minimum of 0.5 feet
below the inlet and outlet to provide sediment storage.

Outlet control systems shall utilize gates, valves, weirs, or other control
structures and systems to control the outflow from the pond so that the
downstream systems are not overwhelmed. If desired, water must be capable
of being held in the pond indefinitely.

C. Overflow/Emergency Spillway

1

A pond overflow system shall provide controlled discharge of the design
storm event for developed contributing area without overtopping any part of
the pond embankment for exceeding the capacity of the emergency spillway.
The design shall provide controlled discharge directly into the downstream
conveyance system.

An emergency overflow spillway (secondary overflow) shall be provided to
safely pass the 100-year, 24-hour design storm event over the pond
embankment in the event of control structure failure and for storm/runoff
events exceeding design.

The spillway shall be located to direct overflows safely towards the
downstream conveyance system.

The emergency overflow shall be stabilized with riprap or other approved
means and shall extend to the toe of each face of the berm embankment.

D. AccesyMaintenance

1

6.

7.

Pond access easements and roads shall be provided when the ponds do not
abut public right-of-way. Access roads shall provide access to the control
structure and along one or both sides of pond as necessary for vehicular
maintenance and as determined by the City Engineer.

Access roads shall have a maximum grade of 15 percent and a maximum
cross slope of 3 percent.

40 foot minimum outside turning radius shall be provided on the access road.
Access roads shall be aminimum of 15 feet wide on curved sections and 12
feet wide on straight sections.

Access roads longer than 50 feet in length shall have aturn around unless
approved by the City Engineer.

Access roads shall be designed and constructed to support a 20-ton vehicle
under all weather conditions.

Theroads shall be constructed of gravel, crushed rock, or asphalt.

E. Sope Stahilization (Detention ponds)

1

2.

Pond berm embankment higher than six-feet shall be designed by a
geotechnical engineer.

The berm embankment shall have a minimum 15-foot top width, where
necessary, for mai ntenance access; otherwise, top width may vary as
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recommended by the design engineer, but in no case shall top width be less
than four feet.
Thetoe of the exterior slope of the pond berm shall be no closer than five
feet from the tract or easement property line.
The pond berm embankment shall be constructed on native consolidated (or
adequately compacted and stable fill soils analyzed by a geotechnical
engineer) free of loose surface soil materials, roots and other organic debris.
The pond berm embankments shall be constructed by excavating a ‘ key’
equal to 50 percent of the berm embankment cross-sectional height and width
or as designed by a geotechnical engineer.
The berm embankment shall be constructed on compacted soil (95 percent
minimum dry density per AASHTO T99, placed in 6-inch lifts, with the
following characteristics:

a. A minimum of 30% clay

b. A maximum of 60% sand

c. A maximum of 60% silt

d. With nominal gravel content

e. Or asdesigned by a geotechnical engineer.
Anti-seepage collars shall be placed on pipesin berm embankments that
impound water greater than four feet in depth at the design water surface.
Exposed earth on the pond bottom and side slopes shall be seeded with seed
mixture approved by the City Engineer.

3.12.10 Miscellaneous

A. Other facilities may be utilized for emergency or alternative detention structures
when approved by the City Engineer. Examplesinclude:

Nouk,rowdpE

Parking lots

Roof structures

Underground piping, vaults, or tanks
Infiltration facilities

Injection wells

Parks, fields, or other recreational areas
efc.

B. Any alternative detention facility must meet all the local, state, and federal design
requirements and be approved by the City Engineer.
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Section 4 — Construction Provisions

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

All work within the public right-of-way shall be conducted by alicensed and bonded contractor.
This requirement shall be stated on the construction drawings.

City shall be notified at least 3 working days in advance prior to commencing construction work.

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

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. shal 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 hoursin 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 al 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
exigting items shall be borne entirely by the contractor. Contractor shall obtain arelease from
any property ownersfor any claims of injury or property damage prior to final acceptance of the
work by the City.

All exigting survey monuments and control shall be protected, including individual property
corner stakes. Any such monuments destroyed or altered during construction shall be restored by
the contractor or developer in accordance with ORS.

Any temporary disruption to water or sewer service must be coordinated with, and approved by
the Coos Bay-North Bend Water Board and kept to the minimum length of time necessary. The
Water Board shall be notified at least 2 working days in advance of when an approved shut-down
isdesired. Contractor shall not operate any valves or hydrants without Water Board approval.

Trench foundation grades shall be constructed to within 0.1 feet of the grade shown in the plans.
Surface tolerances shall be within 0.02 feet of plan elevation a any one point.

For pipelines, vertical deviation from true grade shall not exceed 0.02 feet (0.24 inch).
Horizontal tolerance for deviation from line shall be 0.03125 feet (3/8 inch). Depressions or
bellies which create the potentia for solids deposition are not allowed.
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411

4.12

4.13

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 aresolution is provided.

Construction staking will be provided by the Developer’ s Engineer for establishing the location
of the system. Offset stakes shall be placed at no more than 100 foot intervals along the mainline
and within 25 feet of each manhole. Each lateral location shall be staked.

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.
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Section 5 - Storm Sewer and Drainage System Materials

51

52

53

54

55

5.6

All materias shall be newly manufactured. No rebuilt, reconditioned or used material will be
alowed.

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

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 1v2inches.
Slump shall be between 2 and 4 inches.

Non-Shrink Grout. Grout shall be Sika 212, 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 water after initial mixing.
Nonshrink grout shall be placed and packed only with the use of an approved commercial
bonding agent. Unused grout shall be discarded after 20 minutes.

Manholes

5,5.1 Manholesshal conformto ASTM C478-03 with yard permeability tests passing ASTM
C497-03 prior to delivery. Manhole steps shall be plastic with ¥2” grade 60 steel
reinforcing bar encapsulated with injection molded copolymer polypropylene with
serrated surfaces. Preformed gaskets shall be Ram-Nek, Kent-Seal No. 2, or approved
equal.

5.5.2 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 al 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.

Trench Backfill Materials

5.6.1 Foundation Stabilization: 1%2’-0 or 2”-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.

5.6.2 PipeBedding and Zone: 34’-0 dense-graded aggregate, uniformly graded from coarse to
fine and meeting OSS Section 02630.10. Clean sand may be substituted for pipe zone.

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 meetsthe
characteristics required for the specific surface loading or other criteria of the backfill
zone in the opinion of the City Engineer. If stockpiled material becomes saturated or
unsuitable, Class B, C or D Backfill shall be substituted.
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57

58

56.4

56.5

5.6.6

56.7

5.6.8

5.6.9

Class B Backfill: 34"-0 dense graded aggregate, uniformly graded from coarse to fine and
meeting OSS Section 02630.10.

Class C Backfill: Clean sand with no particleslarger than ¥zinch.

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

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

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 atraveled surface shall be
Class B Backfill, except where Class E Backfill isrequired under pavements as required
by the State or County.

Storm Drain Pipe Materials— Design engineer to determine the most appropriate materia for the
project. Approval of the City Engineer is required for pipe materia choices.

571

572

573

574

575

Fittings

581

PV C gravity pipe, 4- through 15-inch nominal diameter shall be rubber gasketed, SDR35
minimum, conforming to all requirements of ASTM D3034 in accordance with ASTM
D1784. Pipe shall integral wall-thickened bells with bonded-in el astomeric gaskets
meeting ASTM F477.

PV C gravity pipe, 18- 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 integral wall-thickened bells with bonded-in elastomeric
gaskets meeting ASTM F477.

HDPE gravity pipe shal meet the requirements of AASHTO M-294. Pipe end
connections shall be water-tight with rubber or neoprene bell and spigot ends. HDPE
shall be corrugated outer walls with smooth and flat inner walls.

Aluminum CMP culverts shall be aluminum spiral ribbed, with 2-2/3” x %2’ corrugations
and conforming to AASHTO M-196. Gauge of pipe shall be per manufacturer
recommendations and approved by City Engineer.

Reinforced Concrete Pipe shall conformto ASTM C-76 Class V. Joints shdl be bell and
spigot with rubber gaskets.

PV C fittings for gravity pipe shall be rubber gasketed sewer fittings meeting ASTM
D3034, SDR 35, ASTM F477, and ASTM D3212.
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59

5.8.2

5.8.3

584

Other fittings shall include tees, bends, and plugs and shall be of the same material as the
mainline pipe.

Manhole Connections

5.8.3.1 Connections to precast manhole sections shall be accurately core-drilled and shall
utilize aproperly sized flexible rubber boot providing a watertight seal. Adapter
shall befactory tested for watertightness up to 10.8 psi. Kor-N-Seal as
manufactured by NPC, Inc. or approved equal.

5.8.3.2 Connections to cast-in-place concrete shall be made with a rubber water-stop
grout ring. Ring shall clamp to pipe with stainless steel clamp and have water-
stop ribs. Water-stop Grouting Ring by Press-Seal Gasket Corp., or approved
equal.

Connections for aluminum CMP piping shall be made with 12-inch wide dimple bands of
the same material and gauge as the run of pipe. Use minimum of 20’ long CMP sections,
except for end run.

Catch Basins

59.1

59.2

593

Precast basins and inlets shall be of Portland cement concrete conforming to AASHTO
M199M/M (ASTM CA478).

Cast-in-place concrete basins and inlets will be allowed. CIP basins will meet the
requirements of commercia grade concrete as specified in Section 00440 of the 2002
Oregon Standard Specifications. CIP units shall be equivalent or superior to the specified
precast units.

Frames, grates, and covers shall meet the requirements of AASHTO M 227, Class 65.
Casting shall be tough, close-grained gray iron, smooth and clean, free from blisters,
blowholes and al defects. All bearing surfaces shall be planed, ground or machined to
ensure flat, true surfaces.
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Section 6 — Storm Sewer and Drainage System Installation (Workmanship)

6.1

6.2

6.3

6.4

6.5

6.6

6.7

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

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.

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

Place materialsin the pipe zone in layers not greater than 6 inches thick and in amanner 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 iswithin
minus 4% to plus 2% of optimum moisture content.

Provide proper Backfill Class material asrequired. Backfill the trench above the pipe zonein
successive lifts. Do not alow the backfill to free-fall into the trench until at least 3 feet of cover
is provided over the top of the pipe. Modify the compaction as necessary to protect the pipe.
Compact each lift to not less than 95% of the maximum density.

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

CLSM. When CLSM Backfill isrequired, backfill above pipe zone with CLSM materia. If the
CLSM isto be used as atemporary surfacing, backfill to top of the trench and strike off to
provide a smooth surface. If CLSM isnot to be used as atemporary surface, backfill to bottom of
the proposed resurfacing. Use stedl platesto protect the CLSM from traffic a minimum of 24
hours.
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