





NOTES

1. EXCEPT AS SHOWN OR NOTED, UNIT SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE
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Rectangular Notched Sharp Crested Weir

Q=C(L-02H)* H"
Where:
Q=Weir discharge, cubic feet per second (cfs)
C =3.27 + 0.40*H/P, feet
P = Height of weir bottom above downstream water surface, feet
H = Height from weir bottom to crest, feet
L = Length of weir, feet*

* For weirs notched out of circular risers, length is the portion of the riser
circumference not to exceed 50 percent of the circumference.

V-Notched Sharp Crested Weir

o
Q = Cq (Tan E) Hg

Where:

Q = Weir discharge, cfs

Cd = Contraction coefficient, feet (suggested value = 2.5 for 90 degree
weir)

0 = Internal angle of notch, degrees

H = Height from weir bottom to crest, feet

Stormwater Management Manual Page 2-25
Eugene 2008



2.6 ACCESS FOR OPERATIONS AND MAINTENANCE

Adequate access for operations and maintenance must be provided to all stormwater
management facilities and their components. Public facilities shall have access routes at
least 10 feet wide, not to exceed 10 percent in slope, and shall be located adjacent to
public rights-of-way wherever feasible. Access routes greater than 100 feet in length
shall provide a vehicle turn-around (see Public Improvement Design Standards Manual) for
the maintenance vehicles. Where structural surfaces are needed to support maintenance
vehicles, access routes shall be constructed of gravel or other permeable paving surface
where possible. Public facility vehicular access routes shall be designed for H-20
loading.
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2.7 LANDSCAPING

2.7.1 Landscaping Applications

The design must include elements that ensure landscape plant survival and overall
stormwater facility functional success. Construction specifications and/or drawings
need to include the following elements:

e Irrigation system to be used for the establishment period and permanent long-term.
Note that public stormwater management facilities shall be designed so permanent
long-term irrigation systems are not needed.

e Landscape plan showing the location of landscape elements, including size and
species of all proposed plantings, and existing plants and trees to be preserved.

e A stormwater management matrix listing the facility square footage and the
required numbers of plants required per plant type (Evergreen or Deciduous Trees,
Large Shrubs/Small Trees, etc.). Quantities shall be rounded to the integer.

e A stormwater management plant list/table, including scientific name, size at time of
planting, quantity, type of container, evergreen or deciduous, appropriate planting
season, and other information in accordance with the facility-specific planting
section and landscape industry standards.

e Topsoil stockpile location, including source of topsoil, if imported. Include erosion
protection per the City’s Erosion Prevention Code and its corresponding Administrative
Order(s). Soil analysis for all topsoil to be used within the facility area.

2.7.2 Landscaping Design and Management

Vegetation is a key element in the pollution reduction performance for many
stormwater management facilities. Facility-specific planting practices are shown in
Section 2.9. These practices are based on experience and/or standard landscape
industry methods for design and construction, and are required to be covered by a 2-
year warranty period.

At the end of the first year and again at the end of the 2-year warranty period, all plants
that do not survive must be replaced. Establishment procedures, such as control of
invasive weeds, animal and vandal damage, mulching, re-staking, watering, and mesh
or tube protection replacement, shall be implemented to the extent needed to ensure
plant survival.
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Designers may elect to use an Alternative Revegetation approach, which allows smaller
materials to be planted in larger quantities. If this approach is chosen, the following
practices shall apply:

1) A 5-year warranty period from the time of plant installation shall be provided.

2) Plants must be installed during the dormant season, typically defined as
December through March.

3) A survival rate of 75 percent (no replacements) must be achieved for all bare root
plants measured in the third and fifth year after installation. If the survival rate
falls below this threshold, a number of additional plants, sufficient to meet the
75% survival rate must be installed. The number of additional plants required
will be based on the mortality rate of the initial planting.

4) Density of plantings shall be at least one tree and one shrub per 50 square feet of
facility area. These plants are bare root (seedlings) and range in size from 10
inches to 24 inches tall.

5) Bareroot seedlings must be dormant in order to harvest from farm sites for
planting.

6) All plants must be native from local seed sources and found on the Eugene Plant
List. A minimum of four different species of trees and shrubs must be used. At
least half of the trees must be evergreen. Ground covers must be native grasses
ad wildflowers from local seed sources. See Appendix G for a list of native plant
suppliers.

7) During the period between harvest and installation, the plants must be kept in a
temperature-controlled facility. Temperature must be kept between 33 and 36
degrees Fahrenheit, and plant roots must be kept moist at all times. Plants must
be planted within 24 hours of removal from the temperature-controlled facility.

Stormwater facilities located in the public street right-of-way are not required to use
evergreen trees to meet landscaping requirements. Also, all planting in the rights-of-
way and adjacent to rights-of-way shall plant appropriate plantings that do not
interfere with vision and sight clearances and will not become a nuisance growing out
over the public sidewalks.

In some cases, other landscaping that is required by Eugene Code may be counted
toward meeting the facility-specific landscape requirements for stormwater
management, if the plantings are located within the facility area. Similarly, in some
cases, plantings that meet the schedules in this chapter may also meet other Eugene
Code landscape requirements.

It is critical that selected plant materials are appropriate for soil, hydrologic, and other
facility and site conditions. Each of the vegetated stormwater facilities has individual
planting requirements. Lists of recommended plants are provided in Appendix G.
Designers may choose other plant species amenable to this climate provided they are
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meet the appropriate the size criteria. The appropriate sizing criteria for the plant
materials listed in the individual facility landscaping requirements are described as:

Large Grass-like Plant: a large grass-like plant shall reach a minimum of over 1" in
height at maturity and shall be grass-like in form.

Shrub (Shrub v. Large Shrub): Shrubs are multi-stemmed woody plants. For the
purposes of implementing this Manual, the term “shrub” refers to shrub species having
a documented mature height of 12 feet and under. “Large shrub” refers to shrub species
having a documented mature height greater than 12 feet.

Trees (Large v. Small): For the purposes of implementing this Manual, the term “small
trees” refers to tree species having a documented mature height of 20 feet and under.
“Large trees” refer to tree species having a documented mature height greater than 20
feet.

The design for plantings shall minimize the need for herbicides, fertilizers, pesticides, or
soil amendments at any time before, during, and after construction and on a long-term
basis. Plantings shall be designed to minimize the need for mowing, pruning, and
irrigation.

For City-maintained facilities located outside of the public right-of-way, all plants
within the facility area shall be appropriate native species from the recommended plant
lists in Appendix G (no nuisance or prohibited plants).

Grass or wildflower seed shall be applied at the rates specified by the suppliers. If plant
establishment cannot be achieved with seeding by the time of substantial completion of
the stormwater facility portion of the project, the contractor shall plant the area with
wildflower sod, plugs, container plants, or some other means to complete the specified
plantings and protect against erosion before water is allowed to enter the facility.

Stormwater Management Manual Page 2-29
Eugene 2008



2.8 OUTFALL DESIGN

Outfalls should be located above the downstream mean low water level, unless a pipe
velocity of 3’ per second can be maintained with the pipe outfall located below the
water surface level. Exhibit 2-10 shows a typical outfall layout. Publicly accessible
outfalls greater than 15 inches in diameter shall include grated protection in accordance
with Exhibit 2-14. All outfalls shall be provided with a rock splash pad or other
approved erosion control/energy dissipation measures. Rock protection at outfalls from
small diameter pipes shall be as follows:

RIP-RAP PAD DIMENSIONS FOR SMALL OUTFALLS
2” Pipe: 12” wide x 24” long x 2” deep, Average Stone Size = 1”
4” Pipe: 24” wide x 36” long x 4” deep, Average Stone Size = 2”
6” Pipe: 36” wide x 48” long x 6” deep, Average Stone Size = 4”

Rock protection at outfalls from pipes greater than 6 inches shall be designed in
accordance with Exhibit 2-11, unless otherwise approved by the City. Exhibit 2-12
shows riprap class selection.

Engineered energy dissipaters, including stilling basins, drop pools, hydraulic jump
basins, baffled aprons, and bucket aprons, are required for outfalls with velocity at
design flow greater than 20 feet per second (fps). These shall be designed by a
professional engineer using published references such as Hydraulic Design of Energy
Dissipaters for Culverts and Channels (U.S. Department of Transportation, Federal
Highway Administration) and other references. The construction plan submittal shall
identify the design reference.

Drainage ways and rivers may have steep slopes or banks and may have unstable
landforms (i.e. slump). Geotechnical investigation and analysis to determine the
stability of the stream or river bank shall be provided with the stormwater study.

Exhibit 2-10: Typical Outfall
Layout With Energy Dissipation

*1

Rip-Rap Pad
Planted With
Native Vegetation
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Exhibit 2-11

ROCK PROTECTION AT OUTFALLS FOR PIPES GREATER THAN 6 INCHES IN

DIAMETER

Discharge Velocity at
Design Flow (fps)

REQUIRED PROTECTION
Minimum Dimensions

Depth*

Width

Length**

2 x (max
stone size)

Diameter
+ 6 ft.

As
calculated

2 x (max
stone size)

Diameter
+ 6 ft.

or 3x dia.
which-
ever is
greater

As
calculated

Gabion | 2 x (max
or stone size)
Riprap*

Diameter
+ 6 ft.

or 4x dia.
which-
ever is
greater

As
calculated

Over 20

Engineered Energy Dissipater Required

* Riprap size shall be determined using the following formulae*** and the City’s

Standard Construction Specifications

V = Average velocity (ft/s)
Do = Pipe diameter (ft)

ds = Riprap diameter (ft)
Lsp = Apron length (ft)
depth = Thickness (ft)

Fo =V /(g*Do)> g =32.2ft/s?

*Riprap size ds=0.25*Do*Fo (6” minimum)
Depth=2*ds (1 foot minimum)
**Apron length Lsp= Do(8+17*Log Fo)

***US Army Corps of Engineers design formulas from Erosion and Riprap Requirements at Culvert

and Storm Outlets, January 1970
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Exhibit 2-12: RIPRAP CLASS SELECTION

Weight (Ibs)

Spherical Size
(inches)

% by Weight

Average Stone Size
(inches)

Class 50

6.3

30-50

8.5-10

15-30

6.7-8.5

2-15

3.5-6.7

0-2

0-3.5

Class 100

60 — 100

10.6 -12.8

25-60

8.0-10.6

2-25

3.5-8.0

0-2

0-35

Class 250

200 - 250

15.0-18.0

100 - 200

12.0-15.0

10 - 100

6.0-12.0

0-10

0-6.0

Class 700

500 -700

21.5-24.0

200 - 500

15.9-215

20 - 200

7.4-15.9

0-20

0-7.4

Class 2000

1400 — 2000

30.4-34.0

700 — 1400

24.0-304

40 -700

9.3-24.0

0-40

0-93

Reference: Erosion and Riprap Requirements at Culverts and Storm-Drain Qutlets
U.S. Army Engineers, Jan 1970
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NOTES:

PIPE SIZE
VARIABLE

1. FILL AROUND ENDWALLS TO 6* BELOW TOP OF WALL.

2. BASE OF OUTFALL SHALL BE POURED AGAINST UNDISTURBED SOIL.

#4 HOOP

@ 2" CLR.

— 15" —]

EXHIBIT DRAWING

CITY OF EUGENE

END WALL DETAIL
REVISIONS
DATE DESCRIPTION
506 EXHIBIT 2-13
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APPLICATION FOR
18" OR LARGER PIPE.

3/4" DIA. SMOOTH BARS
WITH ENDS WELDED TO
BAR-FRAME.

1" MIN.

VARIES |

30°-60°-80° ETC.

FIPE COUPLING

PIPE END VARIES I

DEPENDING ON PIPE SIZE,
APPLY ENOUGH BARS TO
COVER OPENING IN BEVELED
END OF PIPE MAINTAINING

6" 0.C. MAX. SPACING.

NOTE:

REFERENCE EXHIBIT 2-22

FOR GRATES APPLICABLE TO
QOUTFALLS GREATER THAN 24",

3/4" DIA. BAR-FRAME

BUILD FRAME TO COVER
TOP AND BOTTOM EDGES
OF INSIDE DIA. OF PIPE
AS SHOWN ABOVE.

2" WIDE ANCHOR STRIPS WELDED

TO 3/4" DIA. BAR-FRAME AT 4 PLACES
SPACED UNIFORMLY. FASTEN WITH 1/2°
NON-CORROSIVE BOLTS AND NUTS.

\qs‘i\ “

° PR

- \\)( ~
. A N N

END ANGLE VARIABLE

B 12°0.C.
I ) [ MAX. BAR
SPACING

6" 0.C
—— =~ MAX, BAR
SPACING

CITY OF EUGENE
EXHIBIT DRAWING

OUTFALL PIPE GRATED PROTECTION

REVISIONS

DATE DESCRIPTION

5106 EXHIBIT 2-14
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2.9 FACILITY SELECTION AND DESIGN

Stormwater Management Design Criteria For:

Eco-roof & roof garden

Pervious pavement

Contained planter

Tree credits

Stormwater planters

Swales

Level Spreader

Vegetated filter strip

Rain gardens

Sand filter

Wet, extended wet detention, and dry detention pond
Constructed treatment wetland
Manufactured treatment technology
Structural detention facility

Spill control manhole

Soakage trench

Infiltration sump system

Drywell
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