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1.0 PURPOSE

The purpose of these Storm Drainage Design Standards is to provide a consistent policy under which
certain physical aspects of stormwater management will be implemented. Most of the elements contained
in this document are Public Works oriented and most are related to the development or platting process;
however, it isintended that they apply to both public and private work designated herein.

These Standards cannot provide for all situations. They are intended to assist but not to substitute for
competent work by design professionals. It is expected that engineers will bring to each project the best
skills from their respective disciplines.

The Standards are also not intended to limit unreasonably any innovative or creative effort which could
result in better quality, cost savings, or both. Any proposed departure from the Standards will be judged,
however, on the likelihood that such variance will produce a compensating or comparable result, in every
way adequate for the user and City resident.

Following from the above purpose, the standards have the objective of developing a stormwater
management system which will:
a. be consistent with the Stayton Code and adopted Sector Plans;

b. be of adequate design to safely manage all volumes of water generated upstream and on the
site to an approved point of discharge;

provide points of discharge for stormwater generated by future development upstream;
prevent the uncontrolled or irresponsible discharge of stormwater onto adjoining pubic or

private property;

e. prevent the capacity of downstream channels and storm drainage facilities from being
exceeded;

f. have sufficient structural strength to resist erosion and all external loads which may be
imposed;

g. maintain the runoff characteristics of the original undeveloped drainage basin;
h. protect Stayton’s natural drainage system of streams and wetlands;

i. maintain Stayton’s existing high level of overall water quality;

j. bedesigned in amanner to alow economical future maintenance; and

k. bedesigned using materialsto insure a minimum practical design life as specified herein.

1.1 SHORTENED DESIGNATION

These City of Stayton’s Storm Drainage Design Standards shall be cited routinely in the text as the
“Standards.”

1.2 APPLICABILITY

These Standards shall govern all construction and upgrading of all public and private drainage facilitiesin
the City of Stayton and applicable work within its service areas.
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1.3 REFERENCES

The Standards are intended to be consistent with the most currently adopted provisions of:
a. Stayton Code.

Stayton Area Comprehensive Plan.

City of Stayton Urban Growth Management Plan.

Stayton Area Stormwater Management Plan.

Stayton Area Water Quality Plan

Oregon Statewide Planning Goals and Guidelines

-~ 0o a0 T

g. Oregon Department of Environmental Quality’s Erosion and Sediment Control Manual

1.4 STANDARD SPECIFICATIONS

Except where the standards provide otherwise, design detail, workmanship and materials shall be in
accordance with the City of Stayton’s current edition of the “ Standard Construction Specifications.”

1.5 DEFINITIONS AND TERMS

Building Storm Drain—A building storm drain is that part of the piping of a stormwater drainage system
which begins at the connection to the building drain at a point five (5) feet outside the established line of
the building or structure and conveys stormwater to the approved point of discharge.

City Engineer — the Engineer employed or designated by the City as responsible for technical review of
plans, drawings, specifications and making any engineering decisions directly or indirectly related to
storm drainage i ssues.

Creek—Any and all surface water routes generally consisting of a channel having a bed, banks, and/or
sides in which surface waters flow in draining from higher to lower land, both perennial and intermittent;
the channel, banks, and intervening artificial components, excluding flows which do not persist for more
than 24 hours after cessation of one-half (1/2) inch of rainfall in a 24-hour period from October through
March.

Cut Sheets—means sheets of tabulated data, indicating stationings, structures, fittings, angle points,
beginning of curve, points on curve, end of curves, storm drain slope, staking offset, various elevations,
offset cuts, and storm drain depths.

Definition of Words—Wherever in these standards the words directed, required, permitted, ordered,
designated, or words of like importance are used, they shall be understood to mean the direction,
requirement, permission, or order of designation of the Director. Similarly, the words approved,
acceptable, satisfactory, shall mean approved by, acceptable to, or satisfactory to the Director.

Design Engineer—The developer’s design or consulting engineer, licensed by the State of Oregon as a
Civil Engineer under whose direction plans, profiles, and details for the work are prepared and submitted
to the City for review and approval.

Detention—The holding of runoff for a short period of time and then releasing it to the natural water
course where it returns to the hydrologic cycle.
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Developer — Anyone planning or implementing improvements to any property within the jurisdiction of
the City of Stayton that meets one of the type descriptions included in Section 1.8.

Director—The person employed or designated by the City as responsible for implementing policy and
administrative issues related to stormwater issues. The Public Works Director will coordinate with and
rely upon the City Engineer with regard to issues involving technical and engineering aspects or
decisions.

Drainage Facilities—Pipes, ditches, detention basins, creeks, culvert bridges, etc., used singularly or in
combination with each other for the purpose of conveying, storing, or providing water quality treatment
of runoff.

Drainage Master Plan—A document prepared by Keler & Associates that describes Stayton’s existing
planned trunk drainage system.

Easement—Easements are areas aong the line of all public storm drains which are outside of dedicated
storm drain or road easements or rights-of-way, and shall be prepared on City forms granting rights along
the line of the storm drain to the City.

French Drain or Leach Line—means a covered underground excavated trench filled with washed gravel
that surrounds a perforated delivery pipe used to receive stormwater, wherein ‘the sides and bottom of the
trench are porous, permitting the stormwater to seep into the ground.

Impervious Areas—Impervious Surfaces. Those hard surface areas located upon real property which
either prevent or retard saturation of water into the land surface, as existed under natural conditions pre-
existent to development, and cause water to run off the land surface in greater quantities or at an increased
rate of flow from that present under natural conditions pre-existent to development. Common impervious
surfaces include, but are not limited to rooftops, concrete or asphalt sidewalks, walkways, patio aress,
driveways, parking lots or storage areas and graveled, oiled, macadam or other surfaces which similarly
impact the natural saturation or runoff patterns which existed prior to development.

Natural Location—The location of those channels, swales, and other nonman-made conveyance systems
as defined by the first documented topographic contours existing for the subject property either from
maps or photographs.

On-Site Detention—The storage of excess runoff on the development site prior to its entry into a public
storm drain system and gradual release of the stored runoff after the peak of the runoff has passed.

Owner—Any individual, partnership, firm, or corporation by whom the project engineer has been retained
or who, as a property owner, is making arrangements with the City.

Peak Discharge—The maximum water runoff rate (cfs) determined for the design storm.
Plans—Construction plans, including system site plans, storm drain plans and profiles, cross sections,
detailed drawings, etc., or reproductions thereof, approved or to be approved by the City Engineer, which
show the location, character, dimensions, and details for the work to be done, in which congtitute a
supplement to these standards.

Pre-Devel opment—a site with natural vegetation on native soils.
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Private Storm Drain—means a storm drain located on private property serving more than one structure on
the same premises or parking lot catchbasins.

Project Engineer—see “Design Engineer”.

Public Storm Drain—means any storm drain in public right-of-way or easement operated and maintained
by the City.

Receiving Bodies of Water—Creeks, streams, lakes, and other bodies of water into which waters are
artificially or naturally directed.

Release Rate—The controlled rate of release of drainage, storm, and runoff water from property, storage
pond, runoff detention pond, or other facility during and following a storm event.

Right-of-Way—All land or interest therein which by deed, conveyance, agreement, easement, dedication,
usage, or process of law isreserved for or dedicated to the use of the general public, within which the City
shall have the right to install and maintain storm drains.

Retention Facilities—Facilities designed to or which do hold water for a considerable length of time and
then consume it by evaporation, plant transpiration, or infiltration into the soil. Any point discharge to a
drainage channel or receiving body of water must be addressed in the Storm Drainage Report.

Sedimentation—Disposition of erosiona debris-soil sediment displaced by erosion and transported by
water from a high elevation to an area of lower gradient where sediments are deposited as aresult of slack
water.

Silt—Fine textured soil particles including clay and sand as differentiated from coarse particles of sand
and gravel.

Siltation—Deposition of (silt) waterborne sediments—fine textured sedimentation—terms used to
describe the smoothing or cementing effect of a blanket of silt deposited over sand and gravel areas used
by migratory fish for spawning (including colloidal material when the transporting water evaporates).

Standard Plans—The drawings of structures or devices commonly used on City work and referred to on
the plans (see standard construction specifications).

Storm Drainage Report—An Engineering Report, prepared by the Developer or a designated agent, that is
required by the City of Stayton. The report must provide a hydrologic evaluation of the pre-devel opment
and developed site conditions associated with the proposed improvements. The report must demonstrate
how the proposed stormwater management and water quality facilities will comply with these standards.
The report must be signed and stamped by a professional engineer registered in Oregon.

Streets or Roads—Any public highway, road, street, avenue, aley, way, easement, or right-of-way used
or to be used for vehicle movement.

Structures—Those structures designated on the standard plans as catchbasins, manholes, etc. Detailed
drawings of structures or devices commonly used in * City work and mentioned in these Standards are
included in the standard construction specifications.
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Subdivision—means to divide an area or tract of land into four or more lots within a calendar year when
such area or tract of land existed as a unit or contiguous units of land under a single ownership at the
beginning of such year.

Terrace—A relatively level step constructed in the face of a grade surface for drainage, erosion control,
and maintenance purposes.

Trunk Drainage System—The trunk drainage system is that portion of the drainage system of the City
which receives waters from an adjacent land area in excess of 20 acres. The trunk drainage system may
consist of watercourses or man-made facilities such. as pipes, ditches, and culverts.

Wetlands—Those lands adjacent to watercourses or isolated therefrom which may normaly or
periodically be inundated by the waters from the watercourse or the drainage waters from the drainage
basin in which it is located. These include swamps, bogs, sinks, marshes, and lakes, al of which are
considered to be part of the watercourse and drainage system of the City and shall include the headwater
areas where the watercourse first surfaces. They may be, but are not necessarily, characterized by special
soils such as peat, muck, and mud.

1.6 ENGINEERING POLICY

The engineering policy of the City of Stayton requires strict compliance with Oregon Revised Statute 672
for professional engineers.

All engineering plans, reports, or documents shall be prepared by aregistered professional Civil Engineer,
or by a subordinate employee under hig’her direction, and shall be signed by the engineer and stamped
with hig’her seal to indicate his/her responsibility for them. It shall be the project engineer’ s responsibility
to review any proposed storm drain system, extension, and/or existing system change with the City, prior
to engineering or proposed design work, to determine any special requirements or whether the proposal is
permissible. A “Preliminary Review” and/or a “Plans Approval for Construction” stamp of the City, on
the plans, and etc., for any job, does not in any way relieve the project engineer of hig/her responsibility to
meet ail requirements of the City or obligation to protect the life, health, and property of the public. The
Plan for any job shall be revised or supplemented at any time it is determined that the full requirements of
the City have not been met.

1.7 APPROVAL OF ALTERNATE MATERIALS OR METHODS

Any alternate material or method not explicitly approved herein will be considered for approva on the
basis of the objectives set forth in 1.00 PURPOSE. Persons seeking such approvals shall make application
in writing. Approva of any major deviation from these Standards will (normally) be in written form.
Approva of minor matters will be made in writing if requested.

Any alternate must meet or exceed the minimum regquirements set in these Standards.

The written application is to include, but is not limited to, the manufacturer’s specifications and testing
results, design drawings, calculations, and other pertinent information.

Any deviations or special problems shall be reviewed on a case-by-case basis and approved by the City
Engineer. When requested by the City, full design calculations shall be submitted for review with the
request for approval.
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1.8 GENERAL APPLICABILITY

Permanent drainage facilities shall be provided on all property improvements within the City of Stayton
per these Standards for the following types of development:

a.  All mgjor or minor partitions and subdivisions.

b. All commercia, industria, single-family, and multifamily developments creating new
impervious surfaces of greater than one thousand square feet in area within any twelve-month
period. Individual single family residences maybe reviewed by the City Engineer on a case by
case basis. These standards are intended to fulfill the requirements of Section 1406, “ Specia
Storm Sewers,” of the Uniform Plumbing Code for private storm drains.

c. Developments entailing construction which would change the point of discharge of surface
waters, the quantity of discharge, or discharge surface waters at a higher velocity than that of
the preconstruction discharge rate, or add to pollution of surface waters.

d. Construction or reconstruction of public roadways and temporary detours.

e. Developments entailing construction in or adjacent to any existing stream or surface
watercourse including intermittent streams.

f. Developments requiring construction in or adjacent to the 100 year floodplain of any stream.
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2.0 GENERAL DESIGN CONSIDERATIONS

Storm drainage design within a development area must include provisions to adequately control runoff
and provide water quality treatment from all public and private streets and the roof, footing, and area
drains of residential, multifamily, commercial, or industrial buildings sufficient to meet the City’s current
TMDL requirements for compliance. The Design shall also include provisions to the drainage system in
conformance with the adopted Stormwater Drainage Master Plan. These provisions are:

a

Surface or subsurface drainage, caused or affected by the changing of the natural grade of the
existing ground or removal of natural ground cover or placement of impervious surfaces,
shall not be allowed to flow over adjacent public or private property in a volume or location
materially different from that which existed before development occurred, but shall be
collected and conveyed in an approved manner to an approved point of discharge.

Surface water entering the subject property shall be received at the naturally occurring
locations and surface water exiting the subject property shall be discharged at the natural
locations with adequate energy dissipaters within the subject property to minimize
downstream damage and with no diversion at any of these points.

The approved point of discharge for al stormwater may be a storm drain, existing open
channel, creek, detention, or retention pond approved by the City Engineer. Acceptance of
suggested systems will depend upon the prevailing site conditions, capacity of existing
downstream facilities, and feasibility of the alternate design.

When private property must be crossed in order to reach an approved point of discharge, it
shal be the developer's responsibility to acquire a recorded drainage easement (of
dimensions in accordance with those included in Section 4.1.4 from the private property
owner meeting the approval of the City Engineer. The drainage facility installed must be a
closed conduit system. Temporary drainage ditch facilities, when approved, must be
engineered to contain the stormwater without causing erosion or other adverse effects to the
private property.

The design storm peak discharge from the subject property may not be increased from
conditions existing prior to the proposed devel opment.

Water Quality: All runoff from impervious areas and developed areas shall be treated for water
quality and pollution reduction. The developer and project engineer are encouraged to incorporate
“green” or low impact, environmentally friendly controls similar to those included in Appendix C
in their designs. Water quality measures must address the Willamette Basin TMDL target
pollutants of mercury, bacteria, and temperature.

The developer shall include sufficient flow control facilities (i.e. detention ponds, lakes, retention
areas, infiltration devices, etc.) in the project design to ensure that the rel eases from the devel oped
condition does not exceed the natural occurring releases from the pre-developed condition. It will
be the responsibility of the developer/project engineer to provide hydrologic and design
calculations for both the pre-developed and developed conditions (in accordance with Appendix
B) and to demonstrate compliance for the 2, 5, 10, 25, 50 and 100 year storm events. Flow control
facilities shall be designed in accordance with Appendix C.

Minimum width of an access easement from an existing public road to a drainage facility
shall be fifteen (15) feet.

Temporary and permanent erosion control measures shall be provided in accordance with
Section 6.0 of these standards.
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g. Stormwater quality facilities shall be provided as required in Section 5.0.

h. A Drainage Report and Drainage Plans shall be submitted in accordance with the guidelines
presented in Appendix A.

2.1 DESIGN CRITERIA

2.1.1 Design Storm Recurrence

The intensity-duration design frequency is based on the type area through which the facility (pipe or
ditch) passes and the size of the drainage facility. The adopted criteriaare listed in Table 2-1.

TABLE 2-1.
DESIGN STORM RECURRENCE

Conveyance:
Area Peak Flow/Recurrence
Residential Areas 25-year storm
Commercia and High Vaue Districts 25-year storm
Trunk Lines (24" pipe and larger) 25-year storm
Minor Creeks and Drainage Ways (not shown as 50-year storm

aflood plain on the Flood Insurance Rate Map
(FIRM) (Culverts and Channels)

Major Creeks (shown as aflood plain on the 100-year storm
FIRM) (Culverts, Bridges, etc)

2.1.2 Water Quality

All runoff from impervious areas and developed areas shall be treated for water quality and pollution
reduction. Facilities shall be sized to treat flow from the Water Quality Storm, calculated from the total
precipitation of 0.36 inches faling in 4 hours with a storm return period of 96 hours, as shown in
Appendix B.

2.1.3 Flow Control Releases

Stormwater quantity on-site detention facilities shall be designed to capture runoff so the post-
development runoff rates from the site do not exceed the pre-development runoff rates from the site,
based on a 2 through 50-year, 24-hour return storm. Specifically, the 2, 10, 25, and 50-year post
development runoff rates will not exceed their respective 2, 10, 25 and 50-year pre-development runoff
rates from each discharge location. Facilities shall be designed with an emergency spillway sized to pass
100-year storm event or an approved hydraulic equivalent.

2.2 SUBMITTAL REQUIREMENTS

2.2.1 Storm Drainage Report

A Storm Drainage Report must be submitted in accordance with Appendix A: Storm Drainage Report and
Construction Plan Reguirements.

200—Storm Drainage Design Standards—Page 8



Calculations

Design calculations shall be submitted for all drainage facilities and provided in a Drainage Report as
outlinein Appendix B.

2.2.2 Storm Drainage Construction Plans

Storm Drainage Construction Plans must be submitted in accordance with Appendix A: Storm Drainage
Report and Construction Plan Requirements.

2.2.3 Plan Submittal

Congtruction plans shall be submitted in duplicate to Public Works/Engineering through the Permit
Application Center (PAC) for checking to ensure compliance with these Standards, City of Stayton
Ordinances, and good engineering practice. Submitted plans shall include specifications, test data, a
materials list, drainage calculations, a soils report and design recommendations, easement and right-of-
way descriptions, tie to City of Stayton Bench Mark and Monument System, and other material as
requested by the City Engineer. A plan check fee will belevied at the time plans are submitted to PAC.

Once the plans are approved and the construction permit issued, the consulting engineer shall be
responsible for providing all surveying services necessary to stake the project and prepare the as-built
drawings when the project is complete.
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3.0 COLLECTION

The following section contains the physical design requirements for the stormwater collection for public
storm drainsin the city. These design requirements may be used for private systems when plumbing code
reguirements cannot be met, provided the system is designed by a professional civil engineer.

3.1 SURFACE

In general, storm drains shall be designed to have access for cleaning no further than 400 feet apart with
junctions made at manholes, cleanouts, or catchbasins.

3.1.1 Roof Drains

Roof drains shall run through a vegetative filtration such as a planter box, rain garden, or lawn.

3.1.2 Curb and Gutter
Types and Application, see Standards Plan No. 303

In general, curb and gutter shall be installed on all new street construction or reconstruction to control
drainage from sheet flowing across the street, to preserve curb exposure during subsequent overlays, and
to eliminate cracking new curbs during the street paving operation.

a Type“A” curb and gutter shall be utilized for all street with sope less than 0.5 ft. per 100
feet.

The minimum gutter grade permitted shall be 0.25 feet per 100 feet (0.25 percent grade).
b. Rolled Curb may be used in urban developments on private streets only.
c. Type “C’ curb may be used with slopes down to a minimum 0.50 feet per 100 feet (.50%
grade).
3.1.3 Catchbasin and Connector Pipes
This portion of drainage system is comprised of the curbed gutters of streets, the catchbasin inlets that
collect the surface runoff, and ten-inch diameter connector and/or outlet pipes.
Theinlet systems are to be designed in accordance with the following criteria:
(a) ODOT Hydraulics Manual.
(b) Hydraulic Engineering Circular No. 22 (FHWA-TS-84-202) Drainage of Highway Pavements.

Cleanouts and Catchbasin Design Requirements
a. Catchbasins and cleanouts may be used for the junction of pipes fifteen (15) inches-or lessin
diameter, and where the depth from rim to invert is less than four (4.0) feet. Pipe lines
eighteen (18) inches in diameter may be connected to the larger dimension of the structure
(catchbasin/cleanout) when the structure is formed and poured around the pipe during new
construction.

Variance from the four (4) foot maximum depth will be reviewed on a case by case basis for
approval on fifteen (15) and eighteen (18) inch diameter pipes.
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b. The maximum length of curb and gutter which may be drained by a catchbasin is five
hundred (500) feet. Catchbasins shall be installed where the improvement ends on all streets
terminating on a descending grade, and piped to an approved point of discharge.

c. On new main line and lateral construction, catchbasin laterals of thirty (30) feet or less and
ten (10) inchesin diameter may tie into the main line with a shop fabricated 90° ‘T’ provided
said connection is located not more than one hundred (100) feet from a manhole or cleanout
on said main line being fifteen (15) inches or larger in diameter.

d. The width of gutter flow on residential street shall not go past the shoulder and one travel
lane or top the curb for atwenty (25) year design storm at any point along the street.

e. Catchbasins shall be designed to completely intercept the ten (10) year design storm gutter
flow.

f. Type 1 catchbasins, Standard Drawings No. 203, shall be used at al locations where other
construction (e.g., driveways, pedestrian ramps, etc.) or facilities do not prohibit. Exceptions
will be considered on a case-by-case basis.

g. Type“A” grates shal be used in street sags; Type “B” grates shall be used on construction
grades.

3.1.4 Manholes
a Manholes shall be installed at al pipe junctions where the depth from rim to invert exceeds
four (4) feet or where the pipe is eighteen (18) inches in diameter or greater except as
provided for in Section 3.1.3 (a). Exceptions will be reviewed on a case by case basis for
approval.

b. Manholes for pipes twenty-four (24) inches or greater in diameter shall conform to Standard
Plan No. 104.

c. Where the pipe size decreases upstream through the manhole, the upstream invert must be set
above the downstream invert a distance equal to the difference in the two diameters (the
crowns kept at the same elevation).

3.1.5 Slope Intercept Drainage

Slope intercept drains shall be provided at the following locations and shall be designed with the
requirements of Section 6.0 of these Standards with respect to erosion control:

a. aong the upper boundaries of a development where the natural ground slope exceeds ten (10)
percent to intercept drainage from the tributary area above the site.

b. aong the lower boundary of a development where the natural ground slope exceeds ten (10)
percent to prevent drainage onto a lower tributary area other than by means of an approved
point of discharge.

c. aong the top of all cuts which exceed four (4) feet with cut slopes which exceed 2:I where
the tributary drainage area above the cut slopes towards the hinge point of the cut and has a
drainage path greater than forty (40) feet measured horizontally.

3.2 SUBSURFACE DRAINAGE

Subsurface drains (underdrains) shall be provided at the following locations:
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a. on al cut and fill dopes in excess of four (4) feet for stability except when a soils report
submitted by a registered professional engineer experienced in soils certifies they are not
required.

b. for al existing springs or springs intercepted during construction activity for other facilities,
i.e., sewer, water mains, or street excavations.

c. where high ground water exists or when it is necessary to reduce the piezometric surface to
an acceptable level to prevent land slippage or underfloor flooding of buildings.

The drainage line installed shall begin at a cleanout and terminate at an approved point of discharge. Open
jointed storm drain lines will not be considered as an acceptable solution.
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4.0 CONVEYANCE

The following section contains the physical design requirements for the stormwater conveyance for public
storm drains in the city. These design requirements may be used for private systems when plumbing code
reguirements cannot be met, provided the system is designed by a professional civil engineer.

4.1 PIPED SYSTEMS

4.1.1 Laterals

This portion of the drainage system beginswith a 12 inch or larger diameter pipe at the discharge point of
the “CATCHBASIN, GUTTERS, AND CONNECTOR PIPE SYSTEM.” This portion of the system is
designed to convey the twenty-five year frequency flow of the entire contributing area in its fully
developed land use condition. This system terminates at the subsequent downstream point at which it is
no longer capable of conveying the flow in an unsurcharged state in an 18 inch diameter pipe, at which
point the system becomes a“ TRUNKLINE.”

4.1.2 Trunk Lines

This portion of the drainage system can be a pipe or an open channel. The trunk line system begins with
an equivaent 21 inch diameter or larger pipe at the discharge point of the “LATERAL SYSTEM.” The
trunk system is designed to convey the twenty-five year frequency storm flow of the entire contributing
area in its fully developed land use condition. This assumes on site and/or regional detention is
incorporated in the design. This system terminates at the subsequent downstream point at which it is no
longer capable of conveying the flow in an unchanged state in a pipe diameter less than 36 inches.

4.1.3 Culvert Design

Culverts provide for passage of water under or through obstructions placed across streams and
drainageways. Culverts shall be designed to pass the required flows without compromising public safety
or causing new or additional flooding. For pipe systems or culverts that convey flows from or through
sensitive areas, a local representative of Oregon Department of Fish and Wildlife (ODFW) or other
applicable state or federal agency should be contacted to determine if fish passage is required and to
identify site specific design criteria. Additionally, ODFW may require fish passage accommodations on
any stream that has a history or the potential for fish production.

4.1.4 Design Criteria

Pipe Materials

Pipe materias for public storm drains shall be PVC pipe, but concrete pipe should be considered for
diameters greater than 18 inches.

Acceptable abbreviations for existing and proposed types of pipe are as follows:
PV C—Polyvinyl Chloride
CP—Concrete Pipe

Private storm drain pipe materials shall conform to Section 1403 of the Uniform Plumbing Code.
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Pipe load analysis calculations must be submitted when requested by the City Engineer. Instances for
such a request will include shallow cover (less than the minimum specified below), excessive cover and
for the most economical pipe class.

Concrete pipe lines twenty-one (21) inches or greater in diameter which are laid transversed to traffic in
the street section and which are subject to wheel loads shall be reinforced concrete rubber ringed Class I11
C-76.

Approval of alternate materials will be reviewed on a case-by-case basis for approval which shall include
cast in-place pipe methods.

Pipe Size

Main line and lateral storm drains shall not be less than twelve (12) inches diameter and shall begin at a
structure and shall terminate at an approved point of discharge.

Proposed exceptions to the above will be reviewed and considered for approval on a case-by-case basis by
the City Engineer.

When two (2) parale pipes are installed in lieu of a box culvert, the minimum separation between the
pipes shall be one (1) foot or one-third the diameter, whichever is greater. This requirement may be
waived if the void between the pipes below the spring line is filled by grouting or other approved
method/substance.

Minimum Grade

All storm drains shall be laid on a grade which will produce a mean velocity (when flowing full) of at
least two and one-half (2-1/2) feet per second, based upon Manning's pipe friction formula using a
roughness coefficient valued at not less than 0.013, or the pipe manufacturer’'s recommendations,
whichever is greater. The minimum acceptable grade for various pipe sizes with an “n” value of 0.013 are
listed below:

TABLE 2-5.
MINIMUM PIPE GRADE

Inside Pipe Diameter (inches) 2.5 ft/sec Grade (feet per 100 feet) 2.0 ft/sec Grade (feet per 100 feet)

4 131 0.84
6 0.77 0.49
8 0.52 0.33
10 0.39 0.25
12 0.3 0.19
15 0.23 0.14
18 0.18 0.11
21 0.14 0.09
24 0.12 0.08
27 0.1 0.07
30 (or larger) 0.09 0.06
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The minimum grade may be reduced from the above table to produce an absolute minimum velocity of
2.0 fps upon approval of the City Engineer. Cases requiring aflatter grade than permitted above shall also
be reviewed on a case-by-case basis for approval by the City Engineer.

In theory, new PV C pipe has amanufacturer’s“n” vaue of 0.009; however, sand and grit as well asslime
build-up on the pipe walls render a true “n” value with time of 0.013; hence, an “n” value of less than
0.013 will not be considered for approval.

The use of corrugated aluminum pipe will require approximately one larger pipe size for any given flow,
due to aManning “n” value of 0.24 +/- depending upon corrugation patterns, use of coatings, etc. All use
of corrugated aluminum pipe shal be supported by size caculations in accordance with the
manufacturer’ s recommendations.

Alignment

Generally, storm drains shall be laid on a straight alignment between catch basins and between manholes;
however, lines 12 inch diameter and smaller may be laid on horizontal curves conforming to the street
curvature, but not less than a radius of 200 feet. PVC and aluminum pipe shall be laid on straight
alignment only.

Variance for horizontal curves on larger size pipes shall be reviewed on a case by case basis for approval
by the City Engineer.

Anchor Walls

Storm drains laid on dopes of twenty (20) percent or greater shall be secured by anchor walls in
accordance with Standard Plan No. 113.

Where velocities greater than fifteen (15) per second are attained, special provision shall be made to
protect structures against erosion and displacement by shock.

If either of these conditions occur the installation must be approved by the City Engineer.

Cover Requirements

All storm drains shall be laid at a depth sufficient to protect against damage by traffic and to drain
building footings where practical. Sufficient depth shall mean the minimum cover from the top of the pipe
to finish grade at the storm drain alignment.

Under normal conditions minimum cover shall be twenty-four (24) inches above the top of the pipe in
paved areas and thirty (30) inches at all other locations. For PV C pipe, minimum cover shall be thirty-six
(36) inches.

In areas of relatively flat terrain, the design engineer must show that sufficient depth is provided at the
boundary of the development to properly drain the remainder of the upstream basin area tributary to the
site.

Location

Where storm drains are being designed for installation parallel to other utility pipe or conduit lines, the
vertical location shall be in such a manner that will permit future side connections of main or lateral storm
drains and avoid conflicts with parallel utilities without abrupt changes in vertical grade of main or |ateral
storm drains.
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Storm Drains in Streets or Easements
a. Under normal conditions, storm drains shall be located in the street right-of-way within two
(2) feet of the curbline and preferably on the low side of the street, except when catch basin
location warrants otherwise. All exceptions shall be reviewed on a case-by-case basis for
approval.

b. When it is necessary to locate storm drains in easements, the storm drain shall be centered in
the easement. Exception: When the storm drain is 12 inches in diameter and the easement is
centered on a property line, the storm drain shall be offset eighteen (18) inches from property
line (distances being measured property line to center line of pipe). All storm drain easements
shall be exclusive and shall not be used for any purpose which would interfere with the
unrestricted use of the storm drain line. Exception to this requirement will be reviewed on a
case by case basis, such as a utility corridor in anew subdivision.

c. Easements for storm drain lines fifteen (15) inches or less in diameter shall have a minimum
width of ten (10) feet. Pipe line eighteen (18) to thirty-six (36) inches in diameter shall have a
minimum width of fifteen (15) feet. All pipe lines greater than thirty-six (36) inches in
diameter, shall have a minimum width of twenty (20) feet.

d. Open channels shall have easements sufficient in width to convey the 100-year Floodplain
Line when a 100-year design storm is required or fifteen (15) feet from the waterway
centerline or ten (10) feet from the top of the recognized bank, whichever is greater. A fifteen
(15) foot wide access easement shall be provided on both sides of the channel for channel
widths greater than fourteen (14) feet at the top of the recognized bank.

e. Easement locations for public storm drains serving a PUD, apartment complex, or
commercial/industrial development shall be in parking lots, private drives, or similar open
areas which will permit an unobstructed vehicle access for maintenance by City forces.

f.  All easements must be furnished to the City for review and approval prior to recording.

Relation to Creeks and Drainage Channels

Storm drain lines shall enter a creek or drainage channel at 90° or less to the direction of flow. The outlet
shall have a head wall and scour pad or riprap to prevent erosion of the existing bank or channel bottom.
The size of pipe or channel being entered will govern which protective measures are required. All
protective measures must conform to the requirements of Section 6.0 of these Standards with respect to
erosion control.

4.2 SURFACE DRAINAGE

4.2.1 Channel Protection

Open channels shall be designed to prevent scouring of the channel. Whererip rap protection is specified,
rip rap protection shall be placed over a filter fabric base or a minimum 6" thick gravel base. The
following provides additional design guidance in assisting the design Engineer, however, the design
Engineer shall be responsible for the final design.

PROTECTION FOR NEW CHANNEL CONSTRUCTION

Velocity at Design Flow (fps)
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Minimum Height
Lessthan or above Design Water
Greater than equal to Required Protection Thickness Surface
0 3 Vegetation Lining N/A 0.5ft
Vegetation Lining
3 5 and Check Dams N/A 0.5ft
Bioengineered
5 8 lining* or N/A 1ft
ODOT Class 50**
Riprap 15ft
ODOQT Class 200**
8 12 Riprap 25ft 2 ft
Slope Mattress,
12 20 etc.x** varies 2ft
* Bioengineered lining allowed for greater than 5 fps.
** ODOT Riprap Classin English Units
*** For high velocity channels, engineering calculations are to be submitted to the City for review

4.2.2 Qutfall Protection

Ouitfalls will be designed to prevent scouring at the outfall discharge and provide velocity reduction prior
to discharge to the receiving channel. Where rip rap protection is specified, rip rap protection shall be
placed over a filter fabric base or a minimum 6" thick gravel base. The following provides additional
design guidance in assisting the design Engineer, however, the design Engineer shall be responsible for

the final design.
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ROCK PROTECTION AT OUTFALLS

Required Protection Minimum Dimensions

Velocity at Design
Flow (fps)

Oto5

5t010

10to 20
Greater than 20

Type

ODOT Class
50** Riprap

ODOQT Class
200** Riprap
Designed
System*

Thickness

151t

25ft

As
required

Width

Dia +6ft
Dia +6ftor3
x dig,
whichever is
greater

Asrequired

Length

8ftor4x dia
whichever is
great

12 ft or 4x dia,
whichever is
great

Asrequired

Energy Dissipater Required

Height

crown + 1 ft

crown + 1 ft

crown + 1 ft

* For high velocity outfalls, engineering calculation are to be submitted to the City for review.
** ODOT Riprap Classin English Units
*** For high velocity channels, engineering calculations are to be submitted to the City for review

4.2.3 Creeks or Drainage Ways Not Shown with a Floodplain on the
Federal Insurance Rate Maps (FIRM) as Published by the Federal
Emergency Management Agency (FEMA)

This portion of the drainage system can be a covered facility (pipe, etc.) or an open channel. This portion
of the drainage system begins with an equivaent 36 inch diameter or larger pipe at the discharge point of
the “trunk system.” This system is designed to convey the 25 year frequency storm flow of the entire
contributing area in its fully developed state. This system terminates at the subsequent downstream point
of discharge at which the system is clearly a creek whose floodplain is first designated on the FIRM or is
determined to be an interim flood hazard area by the City Engineer.

4.2.4 Waterways with Floodplains Shown on the FIRM

These reaches of the drainage system are located on the FIRM, or as otherwise located by the City
Engineer, and are always designed for the 100 year frequency storm flow of the entire contributing areain
its fully developed land use condition.

4.2.5 Artificial Water Source Requirements

a Artificial watercourses shall be designed with a “natural” curved alignment with a variable
side slope not to exceed four to one, except that in tight spots created by existing natural
features (e.g., boulders, large trees, etc.) where the slope can be three to one until the natural
feature is bypassed or where steeper dopes are needed and do not impair the hydraulic
efficiency of the waterway. The watercourse shall include alow flow channel as described in

“e.” below and will be reviewed on a case-by-case basis for approval.

The bank shall be designed with one (1) foot of free board above the design storm with a
minimum top of bank width of six (6) feet. A larger width shall be provided when required by
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the City Engineer for maintenance purposes. The backsope of the bank shall not exceed two
(2) horizontal to one (1) vertical. The existing ground adjacent to the toe of the bank
backslope shall be graded to slope away at 2 percent to prevent water ponding at the
backslope toe.

b. Design shall be curvilinear with a 100 foot minimum radius. Tighter curves may be used if
the City Engineer determines that sufficient erosion control has been incorporated into the
design lo maintain stable conditions following development.

c. A low flow channel shall be designed to carry a two year design storm or the normal low
water flow of a year-round creek, whichever is greater. Low flow channel dlopes shall not
exceed two to one and shall be stabilized to the satisfaction of the City Engineer. In general,
bank stabilization will be reguired in any channel with a design flow velocity in excess of
three feet per second. The invert shall be paved with concrete if the velocity is less than three
(3) feet per second and to prevent local ponding for mosquito abatement purposes.

d. New roadside ditch construction adjacent to public streets by new developments will not be
permitted. Exception to this requirement will be reviewed on a case-by-case basis.

e. Capacity of channels shall be determined by the Manning Formula. The value for “n” shall be
0.033 for maintained grass-lines “swales. The value for “n” shall be 0.35 for channels with
rock-lined bottoms.

f. Existing ditches approved for the point of discharge for storm drains and culverts shall be
provided with rock-lined bottoms and side slopes at the discharge point of storm drain or
culvert as specified in Section 4.2.2. These requirements are in addition to those required by
Section 4.1.4 “Relation to Creeks and Drainage Channels.”

g. All channel sides and bottoms shall be seeded, sodded, or rock-lined immediately following
construction. Bank stabilization measures shall be consistent with the erosion control
requirements in Section 6.0 of these Standards unless the City Engineer determines other
proposed methods provide equal or greater erosion control.

h. Points of discharge from culverts and storm drains into ditches and swales 15 percent or
greater in grade shall be rock-lined with boulders with one face a minimum of 24" in
dimension. Said rock lining shall extend for a distance of ten feet minimum from the point of
culvert or storm drain discharge and shall have a width three feet in excess of the diameter of
the culvert or storm drain. Special energy dissipaters may be substituted for boulders at the
discretion of the City Engineer.

4.2.6 Natural Creeks

a. Creek Classification—Creeksin Stayton shall be classified as salmon-producing creeks or other creeks.
No in-stream work will be allowed in saimon producing creeks during the months of September or
October. The intent is to minimize sediment production in these creeks during critical salmon spawning
season. The following creeks shall be included in the salmon-producing classification:

« Mill Creek
+ Sdem Ditch

A permit must be obtained from the Division of State Lands and the Department of Fish and Wildlife for
all work between the creek banks.
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4.2.7 Salmon-Producing Creek Requirements

The following requirements must be met in salmon-producing creeks. These are not in replacement of the
requirementsin 2.24 for natural creeks, but in addition to them.

a. Creek bed alterations shall provide diversified habitats for a variety of creek organisms and a
pleasing appearance. Creek bed alternations may be approved by the City Engineer on a case-
by-case basis with approval to consider provision of:

1) Sufficient water depth to support fish and other aquatic life during low flows.
2) Diversity of water velocities through the use of pools and riffles.

3) A meandering channel to facilitate a. and b. above.

4) Sufficient creek bed gradient to provide adequate flow velocities.

b. Creek bed gravel shall be well rounded rock in the following gradations (with larger rock in
sufficient quantity to provide adequate riffling) or as approved by the City Engineer:

Mill Creek Approx. 15% 6”-3"

c. Creek banks and sides shall be designed and constructed so as to provide stability, adequate
shading, and cover for fish and other aquatic life, to the approval of the City Engineer.
Shading shall be provided by plantings of appropriate types and sufficient quantities per
Section 6.0 of these Standards. Creek bank designs and vegetation restoration plans may be
approved by the City Engineer on a case-by-case basis.

Vertical creek banks (walls) should be avoided whenever possible as such a creek channel
configuration decreases the creek carrying capacity and increases in-creek velocities during
high flows.

d. All creek work and channel design shal include a construction sequence list designed
primarily to control erosion (per Section 6.0 of these Standards) and aso to facilitate the
planned construction. The construction sequence may be modified by the City Engineer
during the construction as field conditions warrant. Such modifications may include more or
less erosion control and construction shut down.

e. Vegetation disturbance shall be minimized, creek banks shall be revegetated with appropriate
native vegetation to provide shading for the creek.

4.2.8 Other Natural Creek Requirements
a. Natural creeks shall be preserved and all work in and adjacent to creeks shall incorporate both
temporary and permanent erosion control measures in accordance with Section 6.0 of these
Standards. No ateration will be permitted that reduces the overall creek capacity.

c. Creek construction, relocation, and/or reconstruction may be approved if the City Engineer
determines that such a proposal will result in an overall benefit to or maintenance of a surface
water system of equal quality in terms of water quantity and quality control.

d. Any and all stream work shall be consistent with the floodplain management policies and
regulations.

e. Any and al stream work shall be consistent with the City’s Stormwater Management Plan.
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5.0 STORMWATER QUALITY AND QUANTITY FACILITIES

City of Stayton requires stormwater facilities for development creating new impervious surfaces of
greater than one thousand square feet in area within any twelve-month period. These stormwater facility
standards are intended to provide guidance toward flow control and reduction in stormwater pollutants.
The guidelines are not intended to be a comprehensive list of all stormwater facilities, but provides a
general overview of those commonly used.

Stormwater facilities are installed to reduce flow and pollutants from a site prior to entering the cities
storm drainage system or natural drainage course. Stormwater plans submitted to the city must address
water quality measures taken to meet the Willamette Basin TMDL targets for mercury, bacteria, and
temperature.

In selecting the appropriate stormwater facility for a site the designer must consider the site
characteritics, anticipated land uses, runoff characteristics, and treatment objectives.

Stormwater facilities shall also be construction in accordance with the following requirement and
Appendix C: Water Quality and Quantity Facility Design. Numerous resources are available which
provide additional detail and design requirement for stormwater facilities, including City of Portland
Stormwater Management Manual, Clean Water Services Design and Construction Standards for Sanitary
Sewer and Surface Water Management, the King County Surface Water Design Manual, and the
Washington Department of Ecology’s (DOE) Stormwater Management Manual for Western Washington.

5.1 WATER QUALITY FACILITIES

Owners of new development and other activities which create new impervious surfaces or increase the
amount of stormwater runoff or pollution leaving the site are required to construct or fund permanent
water quality facilities to reduce contaminants entering the storm and surface water system.

5.1.1 Criteria for Requiring Construction of a Water Quality Facility
a. A water quality facility shall be constructed on-site unless, in the judgment of the City, any of
the following conditions exist:

1) The site topography or soils makes it impractical, or ineffective to construct an on-site
facility;

2) Thesiteissmall, and the loss of area for the on-site facility would preclude the effective
development.

3) Thereisamore efficient and effective regional site within the subbasin that was designed
to incorporate the development or isin the near vicinity with the capacity to treat the site.

4) The development is for the construction of one or two family (duplex) dwellings on an
existing lot of record.

b. If construction of an on-site facility is not required, the owner of the development shall pay a
System Development Charge in accordance with City Rules and Regulations. The System
Development Charge shall be calculated on an equivalent basis of constructing the minimum
Standard Water Quality Swale.

200—Storm Drainage Design Standards—Page 21



5.1.2 Water Quality Facility Design Standards
a. The stormwater quality facilities shall be designed to remove 80 percent of the tota
suspended solids from the runoff from 100 percent of the newly constructed impervious
surfaces.

b. The total suspended solids removal efficiency specifies only the design requirements and is
not intended as a basis for performance evaluation or compliance determination of the
stormwater quality control facility installed or constructed pursuant to this document.

c. If an onsite water quality facility cannot be constructed to treat the runoff from the
development’s impervious surface, then with City approval, an on- or off-site water quality
facility may be designed to treat runoff from an equivalent area of adjacent untreated
impervious surfaces.

d. Fecilities shall be designed such that flow from the development is treated off-line from the
storm conveyance system and reconnected to upstream flows following treatment. If an off-
line facility is not feasible, additional capacity may be required for upstream flow.

e. Discharges to sensitive areas shall maintain the hydroperiod and flows of pre-development
site conditions to the extent necessary to protect the characteristic functions of the sensitive
area.

f.  The stormwater quality facilities shall be designed for adry weather storm event totaling 0.36
inches of precipitation falling in 4 hours with an average storm return period of 96 hours.

g. Water quality facilities shall be constructed as part of the subdivision public improvements.
h. Other design options for meeting this section may be considered by the City for approval.

i. All water quality facilities shall be designed in accordance with Appendix C: Water Quality
and Quantity Facility Design.

j.  Water quality facilities shall be designed to address the Willamette Basin TMDL pollutants of
mercury, temperature, and bacteria.

5.1.3 Impervious Area Used In Design
a. For single family and duplex residential subdivisions, stormwater quality facilities shall be
sized for all impervious area created by the subdivision and for al existing impervious area
proposed to remain on site.

b. For al developments other than single family and duplex, including rowhouses and
condominiums, the sizing of stormwater quality facilities shall be based on the impervious
area created by the development and for all existing impervious area proposed to remain on
site, including structures and all roads and impervious areas. Impervious surfaces shall be
determined based upon building permits, construction plans, or other appropriate methods of
measurement deemed reliable by City.

c. The City encourages design initiatives that reduce effective impervious area. In developments
other than single family and duplex, a decrease in the size of the water quality facility may be
possible.

5.2 WATER QUANTITY/FLOW CONTROL FACILITIES

Each new development including, but not limited to new subdivisions, all commercial and industrial
development and all parking lots with a total developed area of 1000 square feet or more and all other
developments where the City engineer determines control is needed to prevent flooding or damage
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downstream. must incorporate techniques for mitigating its impacts on the public stormwater system. The
City shall determine which of the following techniques may be used to satisfy this mitigation
requirement.

a. Construction of permanent on-site stormwater quantity detention facilities designed in
accordance with Appendix C: Water Quality & Quantity Facility Design; or

b. Enlargement or improvement of the downstream conveyance system in accordance with
Appendix C: Water Quality & Quantity Facility Design; or

c. Payment of a Storm and Surface Water Management System Development Charge (SWM
SDC) which includes awater quantity component to meet these requirements.

5.2.1 Criteria for Requiring On-Site Detention
a. If the on-site facility is required to be constructed, the development shall be eligible for a
credit against SWM SDC fees. On-site facilities shall be constructed when any of the
following conditions exist:

1) There is an identified downstream deficiency, and detention rather than conveyance
system enlargement is determined to be the more effective solution.

2) Thereisan identified regional detention site within the boundary of the development.

3) Thereisasite within the boundary of the development, which would qualify as aregional
detention site under criteria or capital plan adopted by the City.

4) Water quantity facilities as required by City adopted watershed management plans or
adopted subbasin master plans.

5.2.2 Water Quantity Facility Design Criteria
a.  All water quantity facilities shall be designed in accordance with City guidance documents
and be consistent with Appendix C: Water Quality and Quantity Facility Design.

b. When required, stormwater quantity on-site detention facilities shall be designed to capture
runoff so the post-development runoff rates from the site do not exceed the pre-development
runoff rates from the site, based on a 2 through 25-year, 24-hour return storm. Specifically,
the 2, 10, and 25-year post development runoff rates will not exceed their respective 2, 10,
and 25-year pre-development runoff rates, unless other criteria are identified in an adopted
watershed management plan or subbasin master plan.

¢. When required because of an identified downstream deficiency, stormwater quantity on-site
detention facilities shall be designed such that the peak runoff rates will not exceed pre-
development rates for the specific range of storms which cause the downstream deficiency.

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

e. Channel Protection shall be provide as required in Section 4.2.1.
f. A downstream analysis shall be preformed as described in Section 5.2.4.

5.2.3 Water Quantity Facility Design Standards

All water quantity facilities shall be designed in accordance with Appendix C: Water Quality and
Quantity Facility Design.
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5.2.4 Downstream System Analysis
a. Thedesign engineer for each development constructing new impervious surface of more than
1,000 sguare feet shall submit documentation, for review by the City, of the downstream
capacity of any existing storm facilities impacted by the proposed development. The design
engineer must perform an analysis of the drainage system downstream of the development to
apoint in the drainage system where the proposed devel opment site constitutes ten percent or
less of the total tributary drainage volume, but in no event less that 1/4 mile.

b. If the capacity of any downstream public storm conveyance system or culvert is surpassed,
due directly to the development, the developer shall correct (mitigate) the capacity problem
or construct an on-site detention facility unless approved otherwise by the City.

c. If the projected increase in surface water runoff which will leave a proposed devel opment
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 developer must construct an on-site detention facility.

d. Any increase in downstream flow shall be reviewed for erosion potentia, defined as
downstream channels, ravines, or slopes with evidence of erosion/incision sufficient to pose a
sedimentation hazard to downstream conveyance systems or pose a landslide hazard by
undercutting adjacent steep slopes.
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6.0 EROSION AND SEDIMENT CONTROL

The applicability of this section shall be for al construction projects and earth disturbance projects with
ground disturbance greater than one thousand (1000) square feet in area within any twelve-month period.

Prior to approval of construction an Erosion/Sedimentation Control Plan shall be developed in accordance
with the following criteria and the Oregon DEQ guidelines set forth in the Erosion and Sediment Control
Manual

a. Proposed measures for controlling runoff during all three phases of construction:
1) Prior to excavation or construction.
2) During excavation and construction.
3) After construction until the site is stabilized.

b. For subdivision plats this shall include temporary erosion control measures to be utilized by
the applicant during installation of plant improvement and by subsequent builders during
construction of dwellings and other lot improvements.

c. Prior to theinitial clearing and grading of any land development, provisions shall be made for
the interception of al potential silt-laden runoff that could result from said clearing and
grading. Said interception shall preclude any silt-laden runoff from discharging from the
proposed land development to downstream properties unless previously approved by the City
Engineer. Said interception shall cause al silt-laden runoff to be conveyed by open ditch or
other means to whatever temporary facility is necessary to remove silt prior to discharge to
downstream properties.

d. Priortoinitia clearing and grading of construction site, an evaluation of the following factors
must be performed:

1) Soil Erodibility—Soil erodibility should be identified using Soil Conservation Service
erodibility ratings. Erosion control techniques shall be designed accordingly.

2) Slope and Runoff—AlI cleared areas will require protection from erosion.
3) Cover—Erosion protection will be required for all disturbed areas.

e. Temporary/permanent hydroseeding or acceptable seeding and mulching must be provided
whenever perennial cover cannot be established on sites which will be exposed for 180 days
or more.

f. Construction projects and earth disturbance projects with ground disturbance greater than one
acre shall obtain a National Pollutant Discharge Elimination System Stormwater Construction
General Permit No. 1200-C as required by the Oregon DEQ.
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APPENDIX A
STORM DRAINAGE REPORT AND
CONSTRUCTION PLAN REQUIREMENTS



STORM DRAINAGE REPORT

a

The Drainage Report shall be on 8-1/2" x 11" paper and maps shall be folded to 8-

1/2" x 11" size unless another format is approved prior to submittal.

b.

The Drainage Report shall be prepared by and bear the seal and origina signature

of aProfessional Engineer registered in the State of Oregon and shall contain the following
information:

1)

2)

3)
4)

5)

Cover Sheet, including the project name, land use authority case file number,
proponent’s name, address and telephone number, Design Engineer, and date
of submittal.

Table of Contents, with the page numbers for each section of the report,
including exhibits, appendices, and attachments.
Vicinity Map.

Project Description: Describe the type of permit(s) for which the proponent is
applying, the size and location of the project site, address or parcel number and
legal description of the property, property zoning. Also describe other permits
required (e.g. Corps of Engineers 404 Fill Permit, DEQ Erosion Control
Permits, etc). Describe the project, including proposed land use, proposed site
improvements, proposed construction of impervious surfaces, proposed
landscaping, and special circumstances.

Existing Conditions:

a) Describe existing site conditions and relevant hydrological conditions
including but not limited to:

» Project site topography;

* Land cover and land use;

e Abutting property land cover and land use;
» Offsite drainage to the property;

» Natural and constructed channels;

» Sensitive areas, wetlands, creeks, ravines, gullies, steep slopes, springs and
other environmentally sensitive areas on or adjacent to the project site.

» Seasonal groundwater levels for subsurface system components (i.e., lines,
detention ponds, underground storage, etc.)

b) Genera soils conditions present within the project site, using SCS soil
designations.

¢) Points of discharge for existing drainage from the project site.

d) Include references to relevant reports such as basin plans, flood studies,
groundwater studies, wetland designation, watershed plans, subbasin
master plans, sensitive area designation, environmental impact statements,
water quality reports, or other relevant documents. Where such reports
impose additional conditions on the Proponent, those conditions shall be
included in the report.

€) Soils Report(s), where applicable.



f)
9)

h)

)

K)

m)

n)

Hydrologic Analysis

Basin Map(s), showing boundaries of project, any offsite contributing
drainage basins, onsite drainage basins, approximate locations of all major
drainage structures within the basins, and depicting the course of
stormwater originating from the subject property and extending all the way
to the closest receiving body of water. Reference the source of the
topographic base map (e.g. USGS), the scale of the map, and include a
north arrow.

Drainage Basin Description: Describe the drainage basin(s) to which the
project site contributes runoff, and identify the receiving waters for each of
these drainage basins.

Developed Site Drainage Conditions: Describe the land cover resulting
from the proposed project; describe the potential stormwater quantity and
quality impacts resulting from the proposed project; describe the proposal
for the collection and conveyance of site runoff from the project site, for
the control of any increase in stormwater quantity resulting from the
project, and for the control of stormwater quality.

Description of upstream basins, identifying any sources of runoff to the
project site. This should be based on field investigation. Any existing
drainage or erosion issues upstream that may have an impact on the
proposed devel opment should be noted.

Downstream anaysis, include a summary table comparing the pre-
developed and devel oped hydraulic analysis for al discharge points.

Hydraulic Design Computations, supporting the design of all proposed
stormwater conveyance, quantity and quality control facilities, and
verifying the capacity of existing and proposed drainage facilities. These
computations may include capacity and backwater analysis required either
as part of the proposed drainage design or as part of the downstream
drainage investigation, and flood routing computations required for the
design of detention/retention storage facilities, for wetland impact analysis,
or for floodplain analysis. A description on how the stormwater system will
function during the water quality storm, 2-year storm, 25-year storm and
the 100-year storm shall also be included.

Maintenance and Operation Manua: Required for privately owned and
maintained stormwater quantity and quality control facilities. This manual
will be an attachment to the maintenance covenant.

Appendices: Shall include technical information as necessary.



STORM DRAINAGE CONSTRUCTION PLANS
General

Complete plans and specifications for al proposed drainage improvements including any
necessary dedications and easements shall be submitted for approval and must receive the
required approval prior to construction permit issuance and beginning of construction.

Plan Preparation

Construction plans and specifications shall be prepared by a professiona civil engineer
licensed in the State of Oregon. It isthe responsibility of the Design Engineer to ensure that
engineering plans are sufficiently clear and concise to construct the project in proper
sequence, using specified methods and materials, with sufficient dimensions to fulfill the
intent of the design guidelines contained in this document.

a Dimensions—Construction plans shall be clearly and legibly drawn on paper 22 by
34 inches with a 1-112 inch clear margin on the left edge and one inch margins on al other
edges.

Plans from consultants for construction permit projects shall be blueline or
photocopied drawings meeting the above size (24 by 36 inch bludline prints are
acceptable.)

b. Scale—Horizontal scale shall be 1" = 50'; vertical scale shall be 1" = 5 or as
approved by the City Engineer.

C. Form—Title Sheet, Plan and Profiles, Storm Drain Appurtenances, and Site
Drainage Plan.

The Drainage Plan shall contain the following:
Title Sheet

a Plan view (Site Plan) of the entire project, showing street right-of-way and/or
subdivision layout to a scale of 1" = 100'. A smaller scale may be used on large projects
upon approva of the City Engineer. A project is too large when a minimum dimension of
two (2) inches cannot be maintained between thetitle, system site plan, and vicinity map. A
scale of 1" = 200" may be used in this case. The site plan shall be a composite plan showing
al complete properties to be served by the storm drain improvements and properties
adjacent to and within 250 feet of those served, existing and proposed natural or artificia
streams, swales, and storm drains, line sizes, designations, structures and their numbers,
tract names and numbers, lot numbers or property owners names, street names, and total
acreage including streets directly served.

b. Index of Sheets.
C. Complete legend of symbols used.
d. Vicinity Map to ascale of not lessthan 1" = 800" showing the project location and

drainage basin used to size the system.

e Title Block—Ilocated in lower right hand comer or right edge of paper with scale,
north point, date, drawing number, the Design Engineer’ s name, address and official stamp,
and where applicable, the owner/devel oper’ s name and address.

f. Temporary and permanent bench marks including their descriptions.



g.

General and special notes relating to construction methods. Note: For projects
showing five (5) lots or less, the title sheet and plan and profile sheet may be one and the

same if approved by the City Engineer.

Project Site

At least one sheet will contain a plan view of the entire project site. In the event the project
site is sufficiently large that detailed drainage plans on any given sheet do not encompass
the entire project site, then a sheet containing the plan view of the entire site must serve as

an index to subsequent detailed plan sheets.

Existing Conditions

A topographical contour map clearly defining existing conditions:

a

Existing contours of the land at two (2) foot intervals or as approved by the
City Engineer with the location of existing buildings, structures on the
property. Location of any existing building or structure on adjacent property
which iswithin fifteen (15) feet of a proposed public drainage facility;

Adjacent streets, including street names.

Existing public and private utilities, including franchised utilities located above
or below ground and drainage facilities that transport surface water onto,
across, or from the project site. Existing drainage pipes, culverts, and channels
shall include the invert or flowline elevations.

All areas, within 250 feet of the site, improved or unimproved, lying upstream
and draining to or through the proposed devel opment;

Location of existing drainage facilities which transport surface water onto,
across, or from the site, including natural watercourses, artificial channels,
drain pipes, or culverts.

Locations of springs or other subsurface water outlets;

Existing environmentally sensitive areas (e.g. ravines, swales, steep sopes,
springs, wetlands, creeks, lakes, etc.). For natura drainage features, show
direction of flow, drainage hazard areas, and 100-year flood plain boundary (if
applicable).

Arrows indicating drainage direction in al public and private property and for
al hydraulic conveyance systems.

Proposed Drainage Improvements Plan

A topographic contour plan clearly defining proposed conditions:

a. Proposed contours of the land after completion of the project at two (2)” foot
intervals or as approved by the City Engineer. This shall include elevations,
dimensions and location, extent, and slopes of al grading work proposed to be

done.

Identify cut and fill areas, desilting facilities, interceptor ditches (channels),
velocity check dams, soils, topography, vegetation, and areas of proposed

reseeding.

Proposed structures including roads and road improvements, parking surfaces,

building footprints, walkways, landscape areas, etc.



Proposed utilities, showing exact line and grade of all proposed Lutilities at
crossings with the proposed drainage system.

Setbacks from environmentally sensitive areas.

Proposed drainage structures, including pipes, open channels, culverts, ponds,
vaults, biofiltration swales, infiltration facilities, outfals, riprap treatment, energy
dissipaters, €etc.

Plan and profile of drainage conveyance facilities will include the following
information: pipe sizes, pipe types and materials, lengths, slopes, type of structure
(e.g. Type 2 CB), location of structures, invert elevations in/out of structures, and
top elevations of structures. Notes shall be included referencing details, cross-
sections, profiles, etc.

Indicate any proposed phasing of construction.

Boundaries of all areas that will be paved or otherwise altered in a manner that will
increase surface water runoff and boundaries of all areasto remain in an existing or
natural condition.

Stormwater Quality and Quantity Facility Plan(s)

A detailed grading plan will be provided for all open stormwater quantity control and/or
quality control facilities. This plan shall include the following:

a

-~ 0o a0 O

Existing ground contours (screened) and proposed ground contours at a minimum
of a 2-foot contour interval. Slopes steeper that 6 horizontal to 1 vertical shall be
identified.

L ocation of top and toe of slope.

Limits of embankment designed to impound water.

Location of all drainage structures as well as any other piped utilitiesin vicinity.
Flow route of the secondary/emergency overflow system.

Maintenance access, as applicable.

Landscape Plan

A detailed landscape plan will be provided for open stormwater quantity control and/or
quality control facilities. This plan shall include the Following:

a
b
C.
d

e.

Final ground contours at a minimum of a 2-foot contour interval.
L ocation of top and toe of slope.
Maximum water surface elevation.

Location of all drainage structures as well as any other piped utilities in vicinity
(screened).

Limits of areas to receive amended topsoil.

Cross Sections

Cross sections shall be provided for at least the following:

a

Detention/retention ponds (including parking lot ponds and other multi-use
facilities), wet ponds and sediment ponds. This cross section(s) shall graphically
illustrate:



(1) The design maximum water surface for the 2-year and 25-year design storms.
(2) The proposed dead storage water surface (as applicable).
(3) Pavement section or amended soil section as applicable.
b. Proposed ditches and swales, including vegetated swales.
Storm Drain System Plan and Profiles
Plan

Plan view of storm drain lines shall beto ascale of 1” = 50" and shall contain the following
information in addition to the above:

a. Adjacent street curbs and property lines, right-of-way and utility easements
referenced to property comers, street intersections, or section lines. Adequate
two (2) foot contour lines or property corner and curb elevations to help
determine the points of disposal for building storm drains.

b. The location of each manhole and catchbasin shall be numbered and stationed
to facilitate checking | the plans with the profiles. The stationing shall be tied
to existing property corners and/or street monuments with the relationship of
each manhole and catch basin shown to the property corners (minimum two
directions). Each line with a separate designation shall be stationed
continuously up grade from Station 0+00 at its point of connection to another
line.

c. Location of water courses, railroad crossings, culverts, and sanitary sewers that
cross the alignment within 250 feet of the proposed extension. All water course
channels must show the 100 year flood plain and floodway channel for the
design storm as specified by Sections 2.01 and 2.29 of these Standards.

d. Location of water mains, valves, pump stations, blow-offs, services, gas mains,
underground power, and other utilities that either cross the alignment within
250 feet of the terminus of the proposed extension or are adjacent to the
proposed extension within the public right-of-way or within ten (10) feet of the
easement line. The intent is to prevent grade conflicts of all future extensions.

e. The location and elevation of the bench mark used as the basis of vertica
control in the design shall be shown on the plans and referenced to property
corners and/or street monuments.

Profiles

Profiles for the individual storm drain lines and open channels shall be to the same
horizontal scale on the same sheet and drawn immediately below the corresponding plan
view to a vertical scale of 1” = 5 reading from 0+00 left to right (where conditions
warrant, right to left may be approved as well as a smaller vertical scale), and shall contain
at least the following information in addition to the above:

a. Location of catchbasins, manholes, and other appurtenances with each manhole
and catchbasin numbered and stationed asin item 2 of Plan above.

b. Profile of the existing and proposed ground/or pavement surface, storm drain
invert, and backwater curve for the design storm.



c. Size, dope, length, and type of material of the line between consecutive
catchbasins or manholes (type of pipe may be designated by abbreviations
listed under Section 2.13), type of pipe bedding and backfill material.

d. Elevation of original ground, finished grade, proposed rim elevation, and storm
drain inverts a each catchbasin or manhole (Mean Sea Level Datum,
U.S.G.S).

e. Railroad crossings, ditch, or creek channels with elevations of the ditch or
creek bed and the 100-year flood elevation profile. See Section 2.20 for
additional plan requirements.

f.  Utility crossingsthat conflict with the proposed storm drain installation.

g. All existing facilities upon which work is to be performed, i.e., installation,
repair, or removal.

SPECIAL NOTE: The Design Engineer shall field locate and verify the
alignment, depth, and inverts of all existing facilities shown on the plans that
will be crossed by proposed facilities and shall certify them with a note on the
plans. City as-builts are only to be used as an aid to the Design Engineer when
field verifying the exiting facilities.

Storm Drain Appurtenances

Detailed drawings shall be included for all storm drain appurtenances including manholes,
catchbasins, culverts, head walls, orifice controls, detention diversion structures, etc.
Appropriate references to City of Stayton Standard Drawings may be used in lieu of details
actually shown on the plans.

Surface Drainage
a. Plan requirements for surface drainage courses shall include the requirements
previously specified above and the following supporting data:

1. Plan drawn to a scale of not less than 1" = 100" with north arrow and
vicinity map. Topography with two (2) foot contours. If in a floodplain
shown on the F.I.R.M. show the 100-year floodway contour.

2. Profile of the channel showing the existing flowline and top of bank,
proposed flowline and top of bank and design stormwater surface profile
(backwater curve).

3. A minimum of three (3) cross sections of the existing channel adjoining or
crossing the property taken at the upstream, midsection, and downstream
boundaries of the property. More section may be required depending on the
length of the reach and existing channel alignment.



APPENDIX B
HYDROLOGY CALCULATION REQUIREMENTS



1.0 HYDROLOGIC ANALYSIS

This section presents acceptable methodology for estimating the quantity and characteristics of
surface water runoff, as well as the assumptions and data required as input to the methods. These
methods should be used to analyze existing and design proposed drainage systems and related
facilities.

1.1 Rational Method

The rationa method for analyzing small drainage basins is allowed with the following
limitations:

a. Only for usein predicting a conservative peak flow rate to be used in determining the
required capacity for conveyance elements.

b. Drainage subbasin area cannot exceed 25 acres for a single calculation without
approval from the City.

c. Thetime of concentration shall be five minutes when computed to be less than five
minutes.

d. Rainfal intensities shall be from the rainfal intensity-duration curve for City of
Stayton as shown on Figure 1.

Runoff Coefficients
The recommended coefficients of runoff (C) arelisted in Table 1.

TABLE 1.
RUNOFF COEFFICIENTS, C
Rolling
Flaa Terrain Terrain Steep Terrain
Soil Cover s<2% 2%<s<40% s>10%
Relatively high permeability (lawns, pasture, woods)  0.20 0.25 0.3
Moderate impermeability
1) Single-family residential in urban areas, except 0.40 0.45 0.50
corner lots with duplex potential
2) Gravel parking lots 0.50 0.55 0.60
3) Mobile home parks 0.60 0.65 —
4) Multi-family residential, zero-lot-line single- 0.70 0.75 0.80
family residential and potential duplex lots in single-
Family residential
High impermeability (roofs and paved areas) 0.90 0.90 0.90







