STORM DRAINAGE

CHAPTER 5

5.000

STORM DRAINAGE

5 General Considerations

5.010 General

The standards established by this chapter are intended to represent the
minimum standards for the design and construction of storm drainage
facilities.

The current City of Lacey Stormwater Design Manual document is
considered a part of the Public Works Standards. This Manual sets forth
minimum permanent stormwater management and construction
stormwater pollution prevention requirements. Where conflicting
information occurs between this chapter and the current City of Lacey
Stormwater Design Manual, the most appropriate standard as
determined by the Stormwater Design Manual Administrator shall

apply.

A Grading Permit may be required when constructing storm ponds. See
Chapter 2 and Chapter 3.080 for more information.

5.020 Design Standards

08/2017

The design of stormwater treatment and/or flow control BMPs/facilities
shall depend on their type and local site conditions. The design elements
of storm drainage systems shall conform to City standards as set forth
herein and follow current design practices as set forth in Chapter 3.010
and 3.040. The following design considerations shall apply:

A. No stormwater treatment and/or flow control BMPs/facilities shall
be located in an area that is used to satisfy an open space
requirement unless it is approved during SPR or by the City and
satisfies the conditions of Chapter 5.030 and LMC 16.48.

B. Use of designated open space areas for stormwater treatment
and/or flow control BMPs/facilities and for infiltration shall
satisfy all conditions of the City of Lacey for usability and
landscape conformity. See Chapter 5.030 for landscape
considerations.
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08/2017

In determining usability of open space where drainage concepts
are involved, staff will apply two main tests: orientation of design
and overall aesthetic impression.

Because the primary purpose of consolidated open space is to
provide usable area for recreation activities, buffer zones, and
green belt areas, the open space must be designed for this intent.
Any use of this area for stormwater detention/retention must
clearly be subordinate to and not detract from open space uses.
Because active recreation requires primarily flat topography, the
usable open space will be predominantly flat. In no event shall
slopes exceed 4:1 (horizontal: vertical) where drainage facilities are
present and a minimum of 50 percent of the linear slope length
shall not exceed 7:1. Design of the combined facility, as well as
ease of access into and out of the facility, will be considered by the
City in review of the design of such facilities.

Open space also serves an aesthetic function by providing areas
of green space that are attractive and an amenity to the project
site. The second test applied to open space will be that of the
general impression the open space provides. The open space must
be designed to give the impression of an attractive open space area
available for park uses.

The City shall make the sole determination whether the proposed
stormwater facilities are compatible with open space and satisfy
the intent of the City for open space amenities.

Infiltration facilities shall not be located under a public roadway
prism. Infiltration facilities may be located within the public right-
of-way within a planter strip or green belt as long as the trench or
swale does not interfere with the original intent of the planter strip
or green belt.

Stormwater facilities shall not have utilities located within them
unless approved by the City during the civil plan review. Adequate
separation (as determined by the City) between stormwater
facilities and other utilities will also be required.

Perpendicular utility crossings within vegetated LID BMPs are
allowed with the following conditions:

= Water service may be located within the facility footprint when

necessary. City approval is required.
= Water meters shall be located outside of bioretention footprint.

5-2



STORM DRAINAGE

08/2017

» Fire Hydrants shall be located at least 5 feet outside of
bioretention footprint.

* No plantings except groundcover and sods within 5 feet of
hydrant.

» New side sewers and service drains may be located within
facility footprints. Maintain clearances per Chapter 7.

» New infiltration facilities are allowed over existing PVC or
ductile iron side sewer crossings.

» Franchise utilities (power, gas, communication) are allowed
with approval from the Director of Public Works or designee
and franchisee.

Shared open channel conveyances, such as ditches, designed for
transporting, storing, and/or infiltrating stormwater shall not be
located on a lot designated for single-family occupancy.
Easements proposed for such shared open channel conveyances
shall not be allowed. This is necessary due to the complexity of
operating and maintaining the integrity of such facilities within
fenced and landscaped private property.

The use of LID BMPs is encouraged in commercial parking lots,
including the use of permeable pavement and bioretention
designed in accordance with these standards and the current City
of Lacey Stormwater Design Manual.

Maximum catch basin spacing shall be 300 feet on boulevards,
arterials, and collectors and 500 feet on all other street
classifications.

The maximum depth of a retention or detention pond shall be 4.5
feet from the pond bottom to the top of the pond slope (not the
water elevation). Deeper ponds may be allowed by the City’s
Stormwater Design Manual Administrator. If ponds over 4.5 feet
deep have side slopes steeper than 4:1 (horizontal:vertical), then
benches that are a minimum 3 feet wide shall be required for every
4.5 feet of depth. If ponds over 4.5 feet deep have sides flatter than
4:1, benches are not required.
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5.030 Landscape Considerations

The final landscape design shall be prepared by a licensed landscape
architect or certified nurseryperson. Wherever possible, existing trees
and other native vegetation around the facility shall be saved. This
allows for a smooth transition to other undeveloped areas and helps
retain the character of the site.

New vegetation will need to be planted regardless of how much is cleared.
Plantings should be designed with specific functions in mind: soil
preservation, erosion control, evapotranspiration, screening, space
definition, sun and shade, and others. Use a combination of trees,
shrubs, and groundcovers to provide variety and interest. Plant a mix of
at least three different species of trees and/or shrubs.

Native and drought tolerant plants that will tolerate flooding and wet
conditions are preferred. To ensure survival of newly planted native
vegetation, it is recommended that the plants be irrigated for the entire
establishment period, which may be up to five years for some tree
species. In wet ponds with standing water, wetland herbaceous species
(sedges, rushes, etc.) must be included.

Regional stormwater treatment wetlands and wet ponds located in
residential and commercial developments should be designed with
consideration for pedestrian and passive recreation facilities. Amenities
around regional stormwater treatment wetlands and wet ponds such as
picnic tables, benches, gazebos, etc. are encouraged. Aeration and/or
recirculation of the water, such as waterfalls, cascades, and fountains
should be considered for wet ponds to reduce the potential for odors to
develop during the warmer months, to add visual interest, and to mask
unwanted traffic noise.

Consult City staff for additional details on plant and landscape design
criteria.

5.035 Storm Signage

08/2017

Residential subdivisions and multifamily developments shall provide pet
waste station signage (see detail) prior to final Public Works approval to
enhance the protection of the storm drainage system near stormwater
facilities in recreation areas, open space, right of way, and parks.

The developer shall install stormwater facility signage for the following

stormwater facilities prior to final Public Works approval: detention
ponds, infiltration basins, wet ponds, and combined ponds. The City
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may require stormwater facility signage for permeable pavement
facilities.

The developer shall install pesticide prohibition signs for Media Filter
Drains (MFD) within the 1-year time of travel zone for a wellhead
protection area or within a Category I critical aquifer recharge area.

5.040 Conveyance

08/2017

Pipe: Storm drain pipe within a public right-of-way or easement shall
be sized to carry the maximum anticipated runoff from the possible
contributing area using a 25 year, 24 hour storm event model or a
continuous time series model with 25 year conditions, whichever is more
stringent.

All storm pipe shall be a minimum of 12-inch diameter for mains and 8-
inch diameter for laterals within the right-of-way. Laterals less than 12-
inch in diameter must be approved by City staff as supported by
situation variables. When private stormwater (i.e., roof, lot, or footing
drains) cannot be infiltrated on individual lots, the minimum standard
piping connection to the public system shall be 8-inch PVC. The 8-inch
main used for connection shall begin at the right-of-way. The connection
to the catch basin or manhole shall be cored.

The minimum cover above the top of the storm drain pipe shall be 2 feet.
Where the minimum depth includes the roadway section, structural
calculations for the appropriate H-loading shall be submitted along with
the plans. All pipe specified where the cover is 2 feet or less shall be
concrete or ductile iron of a class determined by the structural
calculations.

All pipe for storm mains shall comply with the requirements specified in
the Storm General Notes on the following pages.

Channels: The City encourages the use of open vegetated channels to
convey stormwater runoff when possible. Any open channels proposed
to be located within public right-of-way shall require special approval
from the Director of Public Works.

Private stormwater conveyance piping shall not be located within the
public right-of-way. Where soils or other conditions prohibit infiltration
on individual parcels (as determined by the Stormwater Design Manual
Administrator), stormwater may be conveyed to the stormwater facilities
associated with the residential or commercial development. In that case,
the stormwater conveyance system located in the public right-of-way
shall be sized to accommodate the additional stormwater. The minimum
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private stormwater conveyance pipe size within the right of way shall be
8 inch diameter. Multiple roof drains shall be terminated at a common
junction structure outside of the Right of Way (i.e., catch basin or
manhole). The minimum connection from the common junction
structure to the City’s storm system shall be through an 8-inch main
connecting to a City catch basin or manhole.

5.050 Staking

All surveying and staking shall be directed by a Professional Land
Surveyor licensed in Washington State.

A preconstruction meeting shall be held with the City prior to
commencing staking. All construction staking shall be inspected by the
City prior to construction.

The minimum staking of storm sewer systems shall be as follows unless
directed otherwise by the City Engineer:

A. Stake centerline alignment every 50 feet with station and cut or
fill to invert of pipe.

B. Stake location of all catch basins, manholes, and other fixtures for
grade and alignment with cut or fill to rim and invert of all pipes.

C. Grade stake or slope stake (as appropriate) at intervals, sufficient
to control location, size, and depth of stormwater treatment
and/or flow control BMPs /facilities.

5.060 Erosion Control

See the current City of Lacey Stormwater Design Manual for specific
erosion control requirements. Sites subject to a Construction
Stormwater Pollution Prevention Plan (SWPPP) must have the SWPPP
approved prior to any site disturbing activity. All erosion control
measures shall be implemented and maintained throughout the entire
site development process and a financial vehicle shall be provided to
ensure removal of temporary erosion control measures after the project
is developed. At time of building permit issuance, the permit holder will
be issued an erosion control sign. The sign shall be posted and
maintained in a visible location on the project site. The removal or lack
of a posted erosion control sign will result in a stop work order until the
erosion control sign is properly posted.
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5.070 Trench Excavation

See Chapter 3.170 for requirements regarding trench excavation.

5.080 Backfilling

See Chapter 3.180 for requirements regarding backfilling.

5.090 Street Patching and Restoration

See Chapter 4B.170 and 4B.180 for requirements regarding street
patching and trench restoration.

5.100 Maintenance

08/2017

The City shall maintain all stormwater system elements, except
vegetated LID facilities, located within the public rights-of-way. The
developer, homeowner association, or other responsible entity shall be
responsible for maintaining stormwater system elements and
landscaping, including vegetated LID facilities, located within the public
rights-of-way in accordance with Chapter 4 of the Development
Guidelines and Public Works Standards.

The developer, homeowner association, or other responsible entity shall
be responsible for maintaining all stormwater system elements located
outside of the rights-of way in accordance with the Lacey Municipal Code
Chapter 14.27, “Stormwater Management” and the current Stormwater
Design Manual.

All stormwater facilities shall be maintained in accordance with the
standards established in the maintenance agreement that is on file with
the County. In the absence of established maintenance agreements,
stormwater facilities shall be maintained in accordance with the relevant
standards from the City of Lacey Stormwater Design Manual.
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GENERAL NOTES (STORM DRAIN CONSTRUCTION)

1. All approvals and permits required by the City of Lacey shall be obtained
by the contractor prior to the start of construction. A grading permit for
storm pond construction may be required.

2. Storm drain pipe material shall be on the WSDOT Qualified Products list
for the specification listed below and approved by the City prior to
installation:

A. Plain Concrete Storm Sewer Pipe or Reinforced Concrete Storm Sewer
Pipe per WSDOT Standard Specification 9-05.7.

B. Solid Wall PVC Storm Sewer Pipe per WSDOT Standard Specification
9-05.12(1).

C. Ductile Iron Sewer Pipe per WSDOT Standard Specification 9-05.13.

D. Hancor Blue Seal ™ and Advanced Drainage Systems (ADS/Hancor)
N-12 HDPE and (ADS/Hancor) SaniTite up to 36 inch in diameter per
WSDOT Standard Specifications 9-05.20 and 9-05.24.

E. Advance Drainage Systems (ADS) Corrugated Polypropyline Pipe
(CPEP) from 42” to 60” in diameter per WSDOT 9-05.24 (1) for use not
in Right of Way.

F. Contech DuroMaxx steel rib reinforced polyethylene pipe, in diameters
from 24 inch to 60 inch per WSDOT Standard Specification 9-05.22.

3. All storm drainage systems shall be tested per WSDOT Standard
Specification Section 7-04.3. Testing shall be done by the contractor.

4. Testing of the storm sewer shall include video recording of the main by
the contractor. Immediately prior to video recording, enough water shall
be run down the line so it comes out the lower catch basin. A copy of the
video recording shall be submitted to the City of Lacey. Acceptance of the
line will not be made until after the recording has been reviewed and
approved by the City. Testing shall take place after all underground
utilities are installed and compaction of the roadway subgrade is

complete.
S. Special structures, oil/water separators, and outlet controls shall be
installed per plans and manufacturers' recommendations. Where

oil/water separators are connected to a sewer system, they shall be
installed with a P-trap or check valve to prevent odors.
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10.

11.

12.

13.

14.

All disturbed areas shall be stabilized in accordance with Core
Requirement 2 of the current City of Lacey Stormwater Design Manual.
For sites where vegetation has been planted through hydroseeding, the
financial guarantee will not be released until the vegetation has been
thoroughly established.

Where connections require "field verifications", connection points will be
exposed by contractor and fittings verified 48 hours prior to distributing
shut-down notices.

All catch basins/manholes shall have pads per Lacey standard detail.

Any changes to the design shall first be reviewed and approved in writing
by the project engineer and the City of Lacey.

All storm pipe shall be a minimum of 12-inch diameter for mains and 8-
inch diameter for laterals crossings. When private stormwater (i.e. roof,
lot, or footing drains) cannot be infiltrated on individual lots, the
minimum standard piping connection to the public system shall be 8-
inch PVC. The 8-inch main used for connection shall begin at the right-
of-way. The connection to the catch basin or manhole shall be cored.

All storm mains and stormwater treatment and/or flow control
BMPs/facilities areas shall be staked for grade and alignment by an
engineering or survey firm licensed to perform such work.

The minimum staking of storm sewer systems shall be as follows:

A. Stake location of all catch basins, manholes, and other fixtures for
grade and alignment.

B. Stake location, size, and depth of stormwater treatment and/or flow
control BMPs /facilities.

C. Stake finished grade of all stormwater features, including but not
limited to catch basin/manhole rim elevations, overflow structures,
weirs, and invert elevations of all pipes in catch basins, manholes,
and pipes that daylight.

Pipe size, slope, cover, etc., shall be as specified in the City of Lacey
Development Guidelines and Public Works Standards.

All driveway culverts shall be of sufficient length to provide a minimum
3:1 slope from the edge of the driveway to the bottom of the ditch at the
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15.

16.

17.

18.

culvert end. Culverts shall have beveled end sections to match the side
slope.

If drainage outlets (stub-outs) are to be provided for each individual lot,
the stub-outs shall conform to the following:

A. Each outlet shall be suitably located at the lowest elevation on the
lot, so as to service all future roof downspouts, footing drains,
driveways, yard drains, and any other surface or subsurface drains
necessary to render the lots suitable for their intended use. Each
outlet shall have free-flowing, positive drainage to an approved storm
water conveyance system or to an approved outfall location.

B. Outlets on each lot shall be located with a five-foot-high, 2-inch by
4-inch stake marked "storm" or "drain." The stub-out shall visibly
extend above surface level and be secured to the stake.

C. Drainage easements are required for drainage systems designed to
convey flows through individual lots.

D. The developer and/or contractor is responsible for coordinating the
locations of all stub-out conveyance lines with respect to the utilities
(e.g., power, gas, telephone, television).

E. All individual stub-outs shall be privately owned and maintained by
the lot home owner.

The storm drainage system shall be constructed according to approved
plans on file with the City. Any material deviation from the approved
plans will require written approval from the City and shall be corrected
in the as-built drawings.

All areas subject to clearing and grading that have not been covered by
impervious surface, incorporated into a drainage facility, or engineered
as structural fill or slope shall be amended in accordance with the
current City of Lacey Stormwater Design Manual and then seeded,
planted, and mulched or similarly stabilized after construction to the
satisfaction of the City. For sites where grass has been planted through
hydroseeding, the performance bond will not be released until the grass
has been thoroughly established, unless otherwise approved by the City.

All erosion control and stormwater facilities shall be regularly inspected
and maintained by the contractor during the construction phase of the
development project.
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19.

20.

21.

No final cut or fill slope shall exceed 2:1 without stabilization by rockery
or by a structural retaining wall.

The project engineer shall verify the locations, widths, thicknesses, and
elevations of all existing pavements and structures, including utilities
and other frontage improvements, which are to interface with new work.
The Contractor shall provide all trimming, cutting, saw cutting, grading,
leveling, sloping, coating, and other work, including materials as
necessary to cause the interface with existing works to be proper, without
conflict, acceptable to the engineer and the City, complete in place, and
ready to use.

Compaction of all fill areas shall be per current APWA specifications. Fill
shall be provided in 6” maximum lifts and shall be compacted to 95
percent of its maximum relative density. Deviation from this standard
may be approved by the Director, or designee, where recommended by
the licensed professional engineer for planned or existing infiltration
facilities.

Revised: 03/2017
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REQUIRED STANDARD NOTES FOR CONSTRUCTION SWPPP DRAWINGS

The following Standard Construction SWPPP Notes are required for use in
Construction Stormwater Pollution Prevention Plans (SWPPP). They are
followed by additional Standard Notes for BMPs that are required for plans
showing specific types of BMPs. Plans shall also identify with phone numbers
the persons or firms responsible for the preparation of (design engineer) and
maintenance of (CESCL) the Construction SWPPP.

Standard Construction SWPPP Notes

o Site inspections shall be conducted by a person who is knowledgeable in the
principles and practices of erosion and sediment control. For project sites
that that require a Construction SWPPP, a Certified Erosion and Sediment
Control Lead (CESCL) shall be identified in the Construction SWPPP and
shall be on site or on call at all times.

e Approval of the Construction SWPPP does not constitute an approval of
permanent road or drainage design (e.g. size and location of roads, pipes,
restrictors, channels, retention/detention/infiltration facilities, utilities,
etc.).

e The implementation of the Construction SWPPP and the construction,
maintenance, replacement, and upgrading of these Construction SWPPP
facilities is the responsibility of the applicant/contractor until all
construction is completed and approved and vegetation/landscaping is
established.

e The clearing limit boundaries shown on this plan shall be clearly flagged in
the field prior to construction. During the construction period, no
disturbance beyond the flagged clearing limits shall be permitted. The
flagging shall be maintained by the applicant/contractor for the duration of
construction.

e The Construction SWPPP facilities shown on this plan must be constructed
in conjunction with all clearing and grading activities, and in such a
manner as to ensure that sediment and sediment-laden water do not enter
the drainage system, roadways, or violate applicable standards for surface
water quality, groundwater quality, or sediment quality.

e The Construction SWPPP facilities shown on this plan are the minimum
requirements for anticipated site conditions. During the construction period,
these Construction SWPPP facilities shall be upgraded as needed for
unexpected storm events and to ensure that sediment and sediment-laden
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water do not leave the site during the course of construction, including
construction on individual lots.

e The Construction SWPPP facilities on active sites shall be inspected daily by
the applicant/contractor. The facilities shall be maintained, repaired, or
augmented as necessary to ensure their continued function.

o The Construction SWPPP facilities on inactive sites shall be inspected at
least monthly and within 48 hours following a major storm event (> 1”
rainfall in 24 hours) by the applicant/contractor. The facilities shall be
maintained, repaired, or augmented as necessary to ensure their continued
function.

e Storm drain inlets operable during construction shall be protected so that
stormwater runoff does not enter the conveyance system without first being
filtered or treated to remove sediment. At no time shall more than 1 foot or
1/3 of the BMP volume (whichever is less) of sediment be allowed to
accumulate within a storm drain inlet protection BMP. All catch basins
and conveyance lines shall be cleaned as part of project completion and
acceptance. The cleaning operation shall not flush sediment-laden water
into the downstream system.

o Stabilized construction entrances shall be installed at the beginning of
construction and maintained for the duration of the project. Additional
measures may be required to ensure that all paved areas are kept clean for
the duration of the project.

e Roads shall be inspected daily and cleaned thoroughly as needed to protect
downstream water resources or stormwater infrastructure. Sediment shall
be removed from roads by shoveling or pickup sweeping and shall be
transported to a controlled sediment disposal area.

e From October 1 through April 30, no soils shall remain exposed and
unworked for more than 2 days. From May 1 to September 30, no soils shall
remain exposed and unworked for more than 7 days. Soils shall be
stabilized at the end of the shift before a holiday or weekend if needed based
on the weather forecast. Linear construction activities, such as right-of-way
and easement clearing, roadway development, pipelines, and trenching for
utilities, shall comply with these requirements. These stabilization
requirements apply to all soils on site, whether at final grade or not. The
City of Lacey may decrease these time limits if it can be shown that a
development site’s erosion or runoff potential justifies a different standard.

o Contact the City for approval prior to all clearing, grading, and other soil-
disturbing activities that occur between October 1 and April 30. Such work
shall only be permitted if shown to the satisfaction of the City that the
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transport of sediment from the construction site to receiving waters will be
prevented. The City may require supplemental SWPPP documentation for
wet season work.

e Soil stockpiles must be stabilized and protected from erosion.

e Handle and dispose of all pollutants, including waste materials and
demolition debris that occur on site in a manner that does not cause
contamination of stormwater. Woody debris may be chopped and spread on
site.

e Use spill prevention measures, such as drip pans, when conducting
maintenance and repair of vehicles and equipment.

e Report Spills Monday through Friday, 7:00 a.m. to 3:30 p.m. (360) 491-5644.
After hours, you can leave a voicemail at the number above, or select the
option to be connected to Thurston County Central Dispatch, who will notify
the City’s stand-by Spill Response Staff.

Standard Notes for BMPs

Standard notes must be provided on the drawings for BMPs proposed in the
Construction SWPPP. Standard notes for common BMPs are provided below. For
other BMPs provide notes that describe the performance standards the BMPs
must achieve and actions to take if the performance goals are not achieved.

(A) Use the applicable WSDOT standard plan on drawings showing silt fences.
Silt Fence with Backup Support (I-30.10-02), Silt Fence (I-30.15-02), High
Visibility Silt Fence with Backup Support (I-30.16-00), High Visibility Silt Fence
(I-30.17-00), Temporary Silt Fence for Inlet Protection in Unpaved Areas ([-40.10-
00).

(B) Use the applicable WSDOT standard plan on drawings showing catch basin
filters or silt fence for inlet protection. Storm Drain Inlet Protection (I-40.20-
00), Temporary Silt Fence for Inlet Protection in Unpaved Areas (I-40.10-00).
Include additional notes when other inlet protection BMPs are proposed.

(C) Use the applicable WSDOT standard plan on drawings showing erosion
control blankets. Biodegradable Erosion Control Blanket Placement on Slopes
(I-60.10-01), Biodegradable Erosion Control Blanket Placement for Ditches (I-
60.20-01).

(D) Place the following standard notes on plans for projects with construction
entrances:

08/2017 5-14



STORM DRAINAGE

BMP C105: Stabilized Construction Entrance/Exit Notes

The rock pad shall be at least 12 inches thick and 100 feet long.
Width shall be at least 15 feet and be the full width of the vehicle
ingress and egress area. Smaller pads may be approved where
required size is impractical.

Material shall be 4" to 8" quarry spalls, a 4-inch course of asphalt
treated base (ATB), or use existing pavement. Do not use
broken/crushed concrete, cement, or calcium chloride.

A separation geotextile shall be placed under the spalls to prevent
fine sediment from pumping up into the rock pad. The geotextile
shall meet the following standards:

o Grab Tensile Strength (ASTM D4751): 200 psi minimum

o Grab Tensile Elongation (ASTM D4632): 30 percent maximum
o Mullen Burst Strength (ASTM D3786-80a): 400 psi minimum
o0 AOS (ASTM D4751): 20 to 45 (U.S. standard sieve size)

For single-family residential lots pad may be reduced in length to fit
site, to no less than 20 feet long, and in depth, to 6 inches thick
with 4-inch to 6-inch quarry spalls.

Additional quarry spalls shall be added periodically to maintain
proper function of the pad.

If the entrance is not preventing sediment from being tracked onto
pavement, then alternative measures to keep the streets free of
sediment shall be used. This may include replacement/cleaning of
the existing quarry spalls, an increase in the dimensions of the
entrance, or the installation of a wheel wash.

(E) Place the following standard notes on drawings showing seeding:

08/2017

BMP C120: Temporary and Permanent Seeding Notes

Seed mixture and application rate shall be:

(Designer shall insert appropriate Seed Mix Table from SDM Chapter
5).

When applied with hydromulch, apply in two phases:
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a.Phase 1 - Install all seed and fertilizer with 25 to 30 percent
mulch and tackifier onto soil in the first lift.

b.Phase 2 — Install the rest of the mulch and tackifier in the
second lift.

If feasible, seed between April 1 and June 30 or between September
1 and October 1.

Seed beds planted between July 1 and August 30 shall be irrigated
until 75 percent grass cover is established.

Seed beds planted between October 1 and March 30 shall be
mulched with straw or an erosion control blanket until 75 percent
grass cover is established.

Confirm the installation of all required surface water control
measures prior to seeding.

Seed beds shall be firm and rough prior to seeding. Where
compaction is required for engineering purposes, slopes shall be
track walked before seeding.

Backblading or smoothing is prohibited on seed beds steeper than
4:1.

It is recommended that areas being seeded for final landscaping
conduct soil tests to determine the exact type and quantity of
fertilizer needed. Minimize use of fertilizer adjacent to water bodies
and wetlands.

(F) Place the following standard notes on drawings showing mulching:

08/2017

BMP C121: Mulching Notes

When mulch is used for erosion control, soil must be completely
and uniformly covered, without shadow areas where soil shows
through.

Mulch comprised of straw, coarse compost, chipped site vegetation,
or wood strands / wood straw shall be applied at least 2 inches
thick.

Hydraulically applied erosion control products (Hydromulch) shall
be from the WSDOT QPL for standard specification:
a.9-14.2(2)C Short-Term Mulch when mulch is used for 3-6
months
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b.9-14.2(2)B Moderate-Term Mulch when mulch is used for 6-12
months

c.9-14.2(2)A Long-Term Mulch when mulch is used for 12-18
months

Hydromulch application rate and technique shall be in accordance
with the manufacturer’s recommendation for the given slope and
soil type.

(G) Place the following standard notes on drawings showing plastic covering:

BMP C123: Plastic Covering Notes
Plastic sheeting shall have a minimum thickness of 6 mil.
Place plastic into a small (12-inch wide by 6-inch deep) slot trench
at the top of the slope and backfill with soil to keep water from
flowing underneath.
Overlap all seams a minimum of 8 inches.
Place sand bags every 3 to 6 feet along seams and tie them together
with twine to hold them in place. All sandbags must be staked in

place.

Inspect plastic regularly for rips, tears, and open seams and repair
or replace immediately.

(H) Place the following standard notes on plans for projects where sod is to be

placed:

08/2017
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BMP C124: Sod Placement Notes

1. Sod shall be free of weeds, of uniform thickness (approximately 1 inch
thick), and shall have a dense root mat for mechanical strength.

2. Amend 4 inches (minimum) of compost into the top 8 inches of the soil if
the organic content of the soil is less than 10 percent or the permeability
is less than 0.6 inches per hour.

3. Fertilize according to the supplier’s recommendations.

(I) Place the following standard notes on drawings showing gradient terraces:

BMP C131: Gradient Terraces

1. The terrace spacing shall be calculated in accordance with the
SWPPP and no greater than 50 feet between terraces.

2. The terrace shall have enough capacity to handle the peak runoff
expected from a 2-year, 24-hour design storm without overtopping.

3. Channel grades may be either uniform or variable with a maximum
grade of 0.6 foot per 100-foot length (0.6 percent). For short
distances, terrace grades may be increased to improve alignment.
The channel velocity shall not exceed that which is nonerosive for
the soil type.

4. Stabilize outlets to prevent erosion. Stabilize outlets to prevent

erosion.

(J) Place the following standard notes on drawings showing interceptor dikes
and swales:

BMP C200: Interceptor Dike and Swale Notes

1. The upslope side of the dike shall provide positive drainage to the
dike outlet.

2. Provide energy dissipation measures around the outlet as necessary
to prevent erosion.

3. Release sediment-laden runoff through a sediment trapping facility.
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4. Stabilized dike and/or swale and channel during construction.

S. Subbasin tributary area shall be 1 acre or less.

6. Apply seed and mulch within 5 days of dike construction (see
Mulching) for slopes less than five percent.

7. Install channel protection with sod, erosion control blankets, rock
lining, and check dams on slopes greater than 5 percent.

(K) Place the following standard notes on drawings showing pipe slope drains:
BMP C204: Pipe Slope Drain Notes
1. The soil around and under the pipe and entrance section shall be
thoroughly compacted to prevent undercutting.

2. The flared inlet section shall be securely connected to the slope
drain with watertight connecting bands.

3. Pipe sections shall be securely fastened together with watertight
fittings, and be securely anchored every 10- to 20-feet with steel T-
posts and wire.

4. Interceptor dikes shall be used to direct runoff into a slope drain.
The height of the dike shall be at least 1 foot higher than the top of
the inlet pipe.

S. The area below the outlet must be stabilized with a rip-rap .apron.

6. Check inlet and outlet points regularly, especially after storms,

remove debris or obstructions from the inlet and repair any erosion
around the outlet.

(L) Place the following standard notes on drawings showing check dams:
BMP C207: Check Dams Notes
1. Construct check dams from rock that is large enough to stay in

place given the expected design flow through the channel or use
rock or pea-gravel filled bags. Straw bales shall not be used.
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2. Place rock by hand or by mechanical means (no dumping of rock to
form dam).

3. Place check dams perpendicular to the flow of water.
4. The dam should form a triangle in cross-section.

5. The maximum spacing between the dams shall be such that the toe
of the upstream dam is at the same elevation as the top of the
downstream dam.

6. In the case of grass-lined ditches and swales, all check dams and
accumulated sediment shall be removed when the grass has
matured sufficiently to protect the ditch or swale—unless the slope
of the swale is greater than 4 percent.

7. Seed the area beneath the check dams immediately after dam
removal.

8. Inspect check dams for performance and sediment accumulation
during and after each runoff producing rainfall. Remove sediment
when it reaches one-half the sump depth.

9. If significant erosion occurs between dams, install rock or erosion
control blanket to protect that portion of the channel.

(M) Place the following standard notes on drawings showing triangular
sediment filter dikes:

BMP C208: Triangular Silt Dike (TSD) (Geotextile-Encased Check Dam)
Notes

1. Dikes shall be triangular, 10- to 14 inches high in the center and
20- to 28inches at the base. A 2 foot apron extends beyond both
sides of the triangle along its standard section of 7 feet. A sleeve at
one end allows attachment of additional sections as needed.

2. Install parallel to the flow of water with ends curved up to prevent
water from flowing around the ends.

3. When multiple units are installed, the sleeve of fabric at the end of
the unit shall overlap the abutting unit and be stapled.

4. Triangular silt dams shall be inspected for performance and
sediment accumulation during and after each runoff producing
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5.

rainfall. Sediment shall be removed when it reaches one-half the
height of the dam.

Immediately repair any damage or any undercutting of the dam.

(N) Place the following standard notes on drawings showing outlet protection:

BMP C209: Outlet Protection Notes

Protect the receiving channel at the outlet of a culvert from erosion
by rock lining a minimum of 6 feet downstream and extending up
the channel sides a minimum of 1 foot above the maximum
tailwater elevation or 1 foot above the crown, whichever is higher.
For large pipes (more than 18 inches in diameter), outlet protection
lining of the channel shall be four times the diameter of the pipe.

Where discharge velocity at the outlet is less than 5 feet per second
(pipe slope typically less than 10 percent), use 2- to 8-inch riprap.

Minimum thickness is 1 foot.

At the base of slopes steeper than 10 an engineered energy
dissipater shall be used.

Place filter fabric or erosion control blankets under riprap to
prevent scour and channel erosion.

Bank stabilization, bioengineering, and habitat features may be
required for disturbed areas.

Add rock as needed to maintain the intended function.

Remove any accumulated sediment from the energy dissipater.

(O) Place the following standard notes on drawings showing straw wattles:

1.

08/2017

BMP C235: Wattles Notes

Wattles shall be 8 to 10 inches in diameter and installed
perpendicular to the flow direction and parallel to the slope contour.

Straw roll installation requires the placement and secure staking of

the roll in a trench, 3 inches to 5 inches deep, dug on contour. Runoff
must not be allowed to run under or around roll.
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Construct trenches on contours at intervals of 10 to 25 feet apart
depending on the steepness of the slope, soil type, and rainfall. The
steeper the slope, the closer together the trenches.

Install the wattles snugly into the trenches and abut tightly end to
end. Do not overlap the ends.

Install stakes at each end of the wattle, and at 4-foot centers along
entire length of wattle. Stakes should be driven through the middle of
the wattle, leaving 2 to 3 inches of the stake protruding above the
wattle.

Wooden stakes should be at least 0.75 by 0.75 by 24 inches. Willow
cuttings or 0.375-inch rebar can also be used for stakes. Note: rebar
must be removed at end of project if used, while other fasteners maybe
permitted to remain if all parts of the wattles are biodegradable and
shown in plans for permanent erosion control.

Inspect the slope after significant storms and repair any areas where

wattles are not tightly abutted or water has scoured beneath the
wattles.
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GENERAL NOTES: CITY OF LACEY, WASHINGTON
1. ALL DECALS SHALL BE DAS #4.0 TUM—FW DEPT. OF PUBLIC WORKS
MANUFACTURER SPECIFIC.
2. DECALS AND DAS CURB MARKER ADHESIVE
(#RS—222) SHALL BE PURCHASED AND AFFIXED BY CATCH BASIN
THE CONTRACTOR/DEVELOPER. ANTI-DUMP MESSAGE

3. DECALS SHALL BE ADHERED TO CLEAN, DRY

CONCRETE (EXCLUSIVELY WITH SPECIFIED ADHESIVE)
A MINIMUM OF 1” FROM EDGE OF CURB. APPROVED /] DWG. NO.
4. FINISHED PRODUCT SHALL BE INSPECTED AS PART 2, LF e
OF THE CITY’S FINAL WALK THROUGH PROCESS. CITY ENGINEER 7 5-1
DES. DWN. CKD. DATE
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TYPE LID WITH LACEY
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10" |' 3/4"
1-1/4”
RECESSED HANDLE
SEAL WITH STORM CAST IN LID
PAVING
ASPHALT 2” MIN. HMA
PG 64-22 FOR PATCHES
2-1/2” MIN. HMA
1" MIN.

2" CSTC
/

Fl

6-3/4"

/4

VALVE BOXES
SHALL BE
EAST JORDAN
IRON WORKS
(10” OR 18")
OR OLYMPIC
FOUNDRY
(vB—950 10”
OR 18”)

NISHED GRADE

.:'_“,'.4.'.'4-"'“_ Vd 8” MIN.
HEYER CONCRETE

OR PAVEMENT
X /=

g 8” COMMERCIAL
8" BALLAST CONCRETE

INSIDE PAVED ROADWAY

FINISH GRADE
3 x 3 x 8"
COMMERCIAL
CONCRETE PAD

OUTSIDE PAVED AREA

GENERAL NOTES:

1. ALL WELDS TO THE SHAFT SHALL BE FILLET
WELD, AROUND THE ENTIRE PLATE PER #2
BELOW.

%/)ALVE STEM EXTENSION LEGEND

VALVE OPERATING NUT OR 1-7/8” X 1—- 7/8” X 2”

HIGH GRADE STEEL WELDED TO GUIDE PLATE.
3/16” THICK X 5 1/5” DIA STEEL GUIDE PLATE
(@ WELDED TO RISER SHAFT.

2”X2"X 3/16” SQUARE STRUCTURAL STEEL TUBING

® TO FIT OPERATING NUT. LENGTH AS REQUIRED.

DG5—-6.DWG

DEPTH
VARIES

TRENCH
DEPTH
VARIES

GATE /BUTTERFLY

VALVE

6” RISER PVC
SEWER PIPE
INSTALLED PLUMB
AND CENTERED
OVER VALVE
STEM.

VALVE STEM RISER
(LENGTH VARIES)

TRENCH BOTTOM
BEDDING

CITY OF LACEY, WASHINGTON
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STANDARD VALVE BOX
INSTALLATION
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GENERAL NOTES:
1. ALL STORM MANHOLE LID AND RING
ASSEMBLIES SHALL BE EAST JORDAN IRON

CURB INLET

1.83°
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FRONT VIEW

THE CITY OF LACEY LOGO LIDS
SHALL BE USED WHEN AVAILABLE

WORKS OR OLYMPIC FOUNDARY WSDOT STYLE
#MH-41 CITY OF LACEY LOGO LIDS.
2. ALL STORM MANHOLE LID AND RING

CITY OF LACEY, WASHINGTON
DEPT. OF PUBLIC WORKS

ASSEMBLIES SHALL BE DUCTILE IRON AND
MANUFACTURED IN THE USA. NO BOLT DOWN
LIDS SHALL BE ALLOWED UNLESS REQUIRED
BY THE CITY OF LACEY.

3. USE A 2” RECTANGULAR ADJUSTMENT
SECTION TURNED LENGTH WISE TO ELIMINATE

CURB INLET GRATE &
MANHOLE INSTALLATION

THE GAP UNDER THE FRAME.
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THE MINIMUM DISTANCE FROM THE
BAFFLE TO THE EDGE OF THE OUTFALL
PIPE SHALL BE 1’ OR AS DESIGNED BY
THE DESIGNING ENGINEER

5/8” OBLONG HOLES
1/2” BOLTS

N 3" MIN.
/S VARIES WITH SIZE
2 MIN </ OF OUTFALL PIPE
/\W
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“|  THE MINIMUM DISTANCE THE MINIMUM SIZE OF THE
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Z__ THE MINIMUM DISTANCE FROM
' THE BOTTOM OF THE PIPE
TO THE BOTTOM OF THE
BAFFLE SHALL BE 1’

b a
4
b

GENERAL NOTES:

1. THE BAFFLE SYSTEM SHALL BE USED WHEN SILT
TRAP TEES CANNOT BE INSTALLED DUE TO SIZE
OF STRUCTURES OR WHEN APPROVED BY THE
CITY.

2. ONLY 2 BAFFLES ARE REQUIRED AT THE END OF
EACH NEW RUN OR MAIN LINE SYSTEM. THE
MINIMUM SIZE OF THE STRUCTURES FOR THE

BAFFLES SHALL BE 54”. LARGER MANHOLES
SHALL BE DETERMINED BY THE SIZE OF THE CITY OF LACEY, WASHINGTON
PIPE(S). DEPT. OF PUBLIC WORKS
3. THERE SHALL BE A MIN. OF 3 PIECES AND
SHALL BE MANUFACTURED TO FIT THROUGH A OPTIONAL STORM MANHOLE
24” MANHOLE FRAME.
4. ALL MATERIALS SHALL BE STAINLESS STEEL. THE BAFFLE FOR PIPES
PANEL THICKNESS SHALL BE 1/8”. ”
5. SEALANT SHALL BE APPLIED TO ALL JOINTS TO SMALLER THAN 24
PREVENT GAPS IN BAFFLE.
6. THE CITY OF LACEY SHALL DETERMINE IF OTHER APPROVED /| DWG No.
STRUCTURES ARE REQUIRED. A A S /A
7. THE DESIGN AND RESTRICTION CALCULATION CITY ENGINEER 5-8
SHALL BE DONE BY THE DESIGNING ENGINEER.
DES DWN CKD DATE
DG5-8.DWG WHO WHO RAS [12/15/2014
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GENERAL NOTES:

1. THE BAFFLE SYSTEM SHALL BE USED WHEN SILT
TRAP TEES CANNOT BE INSTALLED DUE TO SIZE OF
STRUCTURES OR WHEN APPROVED BY THE CITY.

2. ONLY 2 BAFFLES ARE REQUIRED AT THE END OF
EACH NEW RUN. THE MINIMUM SIZE OF THE
STRUCTURES FOR THE BAFFLES SHALL BE 54”.
LARGER MANHOLES SHALL BE DETERMINED BY THE
SIZE OF THE OUTLET PIPE.

3. THE PANELS FOR 24” AND LARGER PIPES SHALL BE
BUILT HORIZONTALLY TO ALLOW FOR THE EASE OF
INSTALLATION. THE MAXIMUM HEIGHT OF THE
HORIZONTAL PANELS SHALL BE 18”.

4. ALL MATERIALS SHALL BE STAINLESS STEEL. THE
PANEL THICKNESS SHALL BE 1/8".

5. SEALANT SHALL BE APPLIED TO ALL JOINTS TO
PREVENT GAPS IN BAFFLE.

6. THE CITY OF LACEY SHALL DETERMINE IF OTHER
STRUCTURES ARE REQUIRED.

7. THE DESIGN AND RESTRICTION CALCULATION SHALL BE
DONE BY THE DESIGNING ENGINEER.
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3” MIN.
IHE MINIMUM
DISTANCE FROM THE
BAFFLE TO THE EDGE
OF THE OUTFALL PIPE

SHALL BE 1’
DESIGNED BY THE
DESIGNING ENGINEER

* LENGTHS, WIDTHS AND
ANGLES VARY WITH SIZE OF
OUTFALL PIPE

OR AS
PANELS BUILT
HORIZONTALLY
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TOP
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J2) o o o
e — — X _
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BOTTOM
5/8” " PANEL
HOLES
FOR 1/2” \ “-82eee—__Q_15
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THE BOTTOM PANELS FOR
1/2” BOLTS
) o
TOP PANEL
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BOTTOM PANEL

. PANELS FOR PIPES 24” AND SMALLER SEE

DETAIL 5-8.

. * LENGTHS, WIDTHS AND ANGLES VARY WITH

SIZE OF PIPE AND STRUCTURE.

CITY OF LACEY, WASHINGTON
DEPT. OF PUBLIC WORKS

OPTIONAL STORM
MANHOLE BAFFLE FOR

PIPES 24” & LARGER

APPROVED DWG. NO.
. =2 %
CITY ENGINEER ‘ 5—8.1
DES DWN CKD DATE
TJ WHO RAS [12/15/2014
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PRECAST BASE

CEMENT CONCRETE
CURB & GUTTER CTCCTC
(LD FLOW
\Z :1_:—:—:_ —
y ‘\ CONNECTION DETAIL
\ GROUT THE INSIDE
AND THE OUTSIDE OF
TRENCH DETAIL THE CATCH BASIN
TOP COVERING AS
REQUIRED OR \ e ARD
SPECIFIED CONNECT WITH
SAND COLLAR OR THE OUTSIDE
CORE AND SEAL OF THE
TOP SOIL AS BOOT. S = CATCH BASIN
REQUIRED OR .08
SPECIFIED FLOW
N MINIMUM SIZE 8” N ——
S\ NATIVE MATERIAL PVC
BACKFILL [ U S12” STORM
BEDDING REQUIRED PIPE
N_
6 UNDER AND 6” 18” KNOCKOUT IF NO — SV?TNHNESTND
ABOVE THE PIPE KNOCKOUT IS AVAILABLE pH AR
THE CATCH BASIN SHALL T
BE CORE DRILLED FOR SORE oo
| = THE CONNECTION :
A o A <
. ‘4 . . .
| s ay é}
ROOF DRAIN PIPE IN THE : = : . _
RIGHT-OF—WAY SHALL BE <[] .
AT ‘A MINIMUM 8” PVC SIDEWALK J
ALL OTHER STORM PIPE
SHALL BE 12” MINIMUM
g \
4 <
A - .
\ RIGHT—OF=WAY A
[ LINE 1
Y
8” GASKETED
iCLEANOUT TEE
GENERAL NOTES:
1. CATCH BASIN SHALL BE CONSTRUCTED IN
ACCORDANCE WITH SPECIFICATIONS IN WSDOT
STANDARD PLANS.
2. PRIVATE STORM PIPING ENTERING THE PUBLIC CITY OF LACEY, WASHINGTON
RIGHT-OF—WAY SHALL BE AT A MINIMUM 8” PVC DEPT. OF PUBLIC WORKS
3034 SDR 35.
3. A CLEANOUT SHALL BE INSTALLED AT THE PRIVATE STORM
CONNECTION PIPE AS SHOWN ABOVE.
4. CITY OF LACEY CASTINGS ARE NOT ALLOWED ON CONNECTION TO CATCH
THE PRIVATE STORM SYSTEMS. BASIN IN RIGHT-OF—-WAY
5. WHEN CONNECTING A STORM PIPE TO A CATCH
BASIN THAT DOES NOT HAVE A KNOCK—-OUT THE | APPROVED /| pwa No.
BASIN SHALL BE CORE DRILLED. £ & <.z /
CITY ENGINEER 5-9
DES DWN CKD DATE
DG5—9.DWG WHO WHO RAS [12/15/2014
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THE SLOPE FOR THE BIORETENTION SHALL START
AT THE 10’ EASEMENT LINE AND SHALL NOT
ENCROACH ON THE UTILITY EASEMENT.

WHEN CONSIDERING BIORETENTION THE DESIGN
SHALL NOT BE IN CONFLICT WITH THE NATURAL

PATH OF THE DRY UTILITIES. THE STANDARD WIDTH

OF THE JOINT UTILITY TRENCH IS 10’ AND
MAXIMUM DEPTH SHALL BE 4’.

STATIONS AND OFFSETS SHALL BE REQUIRED AT
ALL RADII FOR TOP OF SLOPE OR BOTTOM OF
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WHEN NO UTILITY EASEMENT IS REQUIRED THE
SLOPE FOR THE BIORETENTION SHALL BEGIN 2’
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TESTING INDICATES POTENTIAL BIORETENTION AREA
LOCATIONS HAVE A MEASURED NATIVE SOIL
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0.30 INCHES PER HOUR.

2. SEE DETAIL 5-12 FOR CURB INLETS.
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GENERAL NOTES:

1.

CURB INLET SHALL BE CONSTRUCTED IN
ACCORDANCE WITH ASTM C 478 (AASHTO M 199)
& ASTM C 890.

THE TOP SURFACE SHALL BE BROOM FINISHED.
ALL EXTERNAL EDGES NOT LABELED SHALL BE
TROWELLED WITH 1/4” RADIUS EDGER.

INLETS SHOULD BE SPACED CONSISTENT WITH
CATCH BASIN SPACING REQUIRED IN THE STORM
WATER MANUAL.

WHERE CURB INLETS ARE USED, APPROXIMATELY
6 INCHES OF ROCK OR OTHER EROSION
PROTECTION MATERIAL SHALL BE USED TO
DISSIPATE ENERGY AND/OR FLOW DOWN THE
CHUTE.

PERVIOUS PAVING MAY BE USED FOR INLET WITH
CITY APPROVAL.

THE SLOPE OF THE CHUTE SHALL BE DETERMINED
WHEN THE SWALE IS DESIGNED.
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TOP COURSE (CSTC) PER
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SECTION

1”"-2" DROP TO COBBLES

NTS

NOTES:

1. STREAMBED COBBLES SHALL BE 6” COBBLES PER WSDOT
SPEC. 9-03.11(2). COBBLE PAD TO BE 8” THICK. WIDTH
TO BE 6” WIDER THAN SPLASH APRON ON BOTH SIDES

(3'-6” MIN), THEN TAPER TO 12” WIDE AT SLOPE
BOTTOM.

COMPACT BIORETENTION SOIL MEDIA USING

NON—MECHANICAL COMPACTION METHODS (E.G., BOOT

(A
NG

PACKING, HAND TAMPING) TO 88 PERCENT (+/- 2%) OF
THE MAXIMUM DRY DENSITY PER MODIFIED PROCTOR TEST

(ASTM D1557).

GENERAL NOTES:

1. ALL WORK AND MATERIALS SHALL CONFORM TO
WSDOT SPEC. 8-04, CURBS, GUTTERS, AND
SPILLWAYS REQUIREMENTS FOR CEMENT
CONCRETE CURB AND GUTTER, EXCEPT FINISH
SHALL BE LIGHT BROOM.

2. BOND NEW CURB AND GUTTER TO EXISTING
CURB AND GUTTER WITH EPOXY AND DOWEL
CONNECTION, IF RETROFITTING INTO EXISTING
CURBLINE.
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OFF THESE AREAS DURING CONSTRUCTION.
2. SOIL SHALL BE PLACED 2—INCHES BELOW FINAL

GRADE TO ALLOW FOR SOD GROWTH.
GENERAL NOTES:
1. TO MEASURE SETTLED DEPTH, WATER SOIL CITY OF LACEY, WASHINGTON

SUFFICIENTLY TO FULLY SATURATE WITHOUT DEPT. OF PUBLIC WORKS

CAUSING EROSION.

2. COMPOST SHALL MEET SPEC. REQUIREMENTS IN POST CONSTRUCTION SOIL

THE 2016 CITY OF LACEY STORMWATER DESIGN
MANUAL, TABLE 5.9. QUALITY AND DEPTH 1
3. COMPACTION OF TOPSOIL (WHERE REQUIRED) TO BE | APPROVED / DWG. NO.
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GENERAL NOTES:

CITY OF LACEY, WASHINGTON
DEPT. OF PUBLIC WORKS

1. TO MEASURE SETTLED DEPTH, WATER SOIL
SUFFICIENTLY TO FULLY SATURATE WITHOUT

CAUSING EROSION.

POST CONSTRUCTION SOIL
QUALITY AND DEPTH 2
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CURB CUT PER STD DETAIL 5—-12 (TYP)

TOP OF FACILITY
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KRR \\\ S

BOTTOM OF FACILITY

NOTES:

1. LOCATION, NUMBER, AND SPACING OF CURB CUTS VARY WITH FACILITY LENGTH AND ROAD
SLOPE. PROVIDE A MINIMUM OF ONE CURB CUT PER FACILITY. SEE PLANS FOR LOCATIONS.

GENERAL NOTES:

1. REFER TO THE 2016 CITY OF LACEY STORMWATER DESIGN MANUAL SECTION 7.4.4 FOR

SETBACK REQUIREMENTS.

WHERE

STREAMBED COBBLES
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OVERFLOW ELEVATION
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ARBORIST WOOD CHIP MULCH, SEE NOTE 9 X %\\}/ 18” (MIN) DEPTH BIORETENTION
NS SOIL MIX, SEE NOTES 2 — 4
TO STORM DRAINAGE SYSTEM —=f <~ ) ?@
OVERFLOW STRUCTURE WHERE SHOWN ON PLANS PER &’ COMPOSTED MATERIAL, SEE NOTE 10
STD DETAIL 5-18 OR 5-19 NN

NOTES:

1° (MIN)

N =

10.

SCARIFY SUBGRADE 3” (MIN) BEFORE BIORETENTION SOIL MIX (BSM) INSTALLATION.

BSM SHALL CONFORM TO 2016 CITY OF LACEY STORMWATER DESIGN MANUAL (SDM)
SPECIFICATIONS, SECTION 7.4.4.

BSM PLACEMENT, GRADING, AND CONSOLIDATION SHALL NOT OCCUR WHEN THE BSM IS
EXCESSIVELY WET, OR HAS BEEN SUBJECTED TO MORE THAN 1/2 INCH OF PRECIPITATION WITHIN
48 HOURS PRIOR TO PLACEMENT. EXCESSIVELY WET IS DEFINED AS BEING AT OR ABOVE 22
PERCENT SOIL MOISTURE BY A GENERAL TOOLS & INSTRUMENTS DSMMS500 PRECISION DIGITAL
SOIL MOISTURE METER WITH PROBE (OR EQUIVALENT). THERE SHALL BE NO VISIBLE FREE WATER
IN THE MATERIAL.

PLACE BSM LOOSELY WITH A CONVEYOR BELT OR WITH AN EXCAVATOR OR LOADER FROM A
HEIGHT OF 6 FEET OR LESS (I.E., DO NOT DUMP MATERIAL DIRECTLY FROM TRUCK INTO CELL).
COMPACT BSM USING NON—MECHANICAL COMPACTION METHODS (E.G., BOOT PACKING, HAND
TAMPING, OR WATER CONSOLIDATION).

MINIMUM DEPTH TO GROUNDWATER OR OTHER IMPERMEABLE LAYER VARIES BY CONTRIBUTING

SCARIFIED AND UNCOMPACTED SUBGRADE,
SEE NOTE 1

ABOVE SEASONAL HIGH GROUNDWATER TABLE OR
OTHER IMPERMEABLE LAYER, SEE NOTE 5

AREA. SEE THE 2016 CITY OF LACEY SDM, SECTION 7.4.4 FOR REQUIREMENTS.
TRANSITION ZONE SHALL BE 1.5’ (MIN) BETWEEN FACE OF CURB AND BEGINNING OF THE

CITY OF LACEY, WASHINGTON
DEPT. OF PUBLIC WORKS

BIORETENTION SIDE SLOPE. PROVIDE 2.5’ (MIN) TRANSITION ZONE WHERE ADJACENT TO PARALLEL
PARKING. BIORETENTION SHALL NOT BE LOCATED ADJACENT TO PARALLEL PARKING THAT IS
DESIGNATED AS ADA COMPLIANT,

TRANSITION ZONE SOIL SHALL BE ROCK BASE COURSE OR APPROVED SOIL COMPACTED TO 95%
MAXIMUM DRY DENSITY PER MODIFIED PROCTOR TEST (ASTM D1557).

MINIMUM FREEBOARD SHALL BE 2 INCHES FOR DRAINAGE AREAS LESS THAN 1,000 SQUARE FEET

BIORETENTION SECTION

AND 6 INCHES FOR DRAINAGE AREAS 1,000 SQUARE FEET OR GREATER.

PROVIDE 3 INCHES OF ARBORIST WOOD CHIP MULCH OR DENSE GROUNDCOVER FOR UPLAND
AREAS AND 3 INCHES COARSE COMPOST AS A MULCH FOR AREAS THAT SEE PONDING. SEE THE
2016 CITY OF LACEY SDM SECTION 7.4.4 FOR SPECIFICATIONS.

PROVIDE 3 INCHES COARSE COMPOST AS A MULCH FOR AREAS THAT SEE PONDING. SEE THE

2016 CITY OF LACEY SDM TABLE 5.9 FOR SPECIFICATIONS.
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SEE NOTE 10

CURB AND GUTTER
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DETAIL 5-20, SEE NOTE 8
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DETAIL 5-18 OR 5-19
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PLANS, SEE NOTE 9

ANGLE OF REPOSE
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COMPOSTED MATERIAL, SEE NOTE 12

UNCOMPACTED SUBGRADE, SEE NOTE 1

3/4” WASHED SANDY GRAVEL, SEE GRADATION TABLE
BELOW AND NOTE 13

3/4” WASHED SANDY GRAVEL

CITY OF LACEY, WASHINGTON
DEPT. OF PUBLIC WORKS

SAND
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L.A.

SIEVE ANALYSIS — PERCENT PASSING BY WEIGHT EQU('J;LL)ENT m{;g ?a'xgp,:‘ BIORETENTION SECTION
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NOTES:

1.

2.

10.

11.

12,

13.

SCARIFY SUBGRADE 3” (MIN) BEFORE BIORETENTION SOIL MIX (BSM) INSTALLATION.

BSM SHALL CONFORM TO 2016 CITY OF LACEY STORMWATER DESIGN MANUAL (SDM)
SPECIFICATIONS, SECTION 7.4.4.

BSM PLACEMENT, GRADING, AND CONSOLIDATION SHALL NOT OCCUR WHEN THE BSM IS
EXCESSIVELY WET, OR HAS BEEN SUBJECTED TO MORE THAN 1/2 INCH OF PRECIPITATION WITHIN
48 HOURS PRIOR TO PLACEMENT. EXCESSIVELY WET IS DEFINED AS BEING AT OR ABOVE 22
PERCENT SOIL MOISTURE BY A GENERAL TOOLS & INSTRUMENTS DSMM500 PRECISION DIGITAL
SOIL MOISTURE METER WITH PROBE (OR EQUIVALENT). THERE SHALL BE NO VISIBLE FREE WATER
IN THE MATERIAL.

PLACE BSM LOOSELY WITH A CONVEYOR BELT OR WITH AN EXCAVATOR OR LOADER FROM A
HEIGHT OF 6 FEET OR LESS (I.E., DO NOT DUMP MATERIAL DIRECTLY FROM TRUCK INTO CELL).
COMPACT BSM USING NON—MECHANICAL COMPACTION METHODS (E.G., BOOT PACKING, HAND
TAMPING, OR WATER CONSOLIDATION).

MINIMUM DEPTH TO GROUNDWATER OR OTHER IMPERMEABLE LAYER VARIES BY CONTRIBUTING
AREA. SEE 2016 CITY OF LACEY SDM, SECTION 7.4.4.

TRANSITION ZONE SHALL BE 1.5° (MIN) BETWEEN FACE OF CURB AND BEGINNING OF THE
BIORETENTION SIDE SLOPE. PROVIDE 2.5’ (MIN) TRANSITION ZONE WHERE ADJACENT TO PARALLEL
PARKING. BIORETENTION SHALL NOT BE LOCATED ADJACENT TO PARALLEL PARKING THAT IS
DESIGNATED AS ADA COMPLIANT.

TRANSITION ZONE SOIL SHALL BE ROCK BASE COURSE OR APPROVED SOIL COMPACTED TO 95%
MAXIMUM DRY DENSITY PER MODIFIED PROCTOR TEST (ASTM D1557).

PROVIDE A 6—INCH NON-—PERFORATED CLEANOUT EVERY 300 FEET OF PIPE LENGTH MIN. MIN PIPE
DIAMETER OF 4—INCHES, AND 12—INCHES IN RIGHT—OF—WAY. SLOPE PIPE AT 0.5% MIN.

LINER SHALL BE HDPE CONFORMING TO GEOSYNTHETIC RESEARCH INSTITUTE (GRI) GM 13 OR
LLDPE CONFORMING TO GRI GM 17.

MINIMUM FREEBOARD SHALL BE 2 INCHES FOR DRAINAGE AREAS LESS THAN 1,000 SQUARE FEET
AND 6 INCHES FOR DRAINAGE AREAS 1,000 SQUARE FEET OR GREATER.

PROVIDE 3 INCHES OF ARBORIST WOOD CHIP MULCH OR DENSE GROUNDCOVER FOR UPLAND
AREAS, AND 3 INCHES COARSE COMPOST AS A MULCH FOR AREAS THAT SEE PONDING. SEE THE
2016 CITY OF LACEY SDM SECTION 7.4.4 FOR SPECIFICATIONS.

PROVIDE 3 INCHES COARSE COMPOST AS A MULCH FOR AREAS THAT SEE PONDING. SEE THE
2016 CITY OF LACEY SDM TABLE 5.9 FOR SPECIFICATIONS.

3/4—INCH WASHED SANDY GRAVEL MUST CONSIST OF SCREENED SAND, GRAVEL, OR OTHER INERT
MATERIALS FROM SOURCES APPROVED BY THE ENGINEER, HAVING HARD, DURABLE PARTICLES FREE
FROM ADHERENT COATINGS. THE MATERIALS MUST BE WASHED THOROUGHLY TO REMOVE CLAY,
LOAM, ALKALI, ORGANIC MATTER, OR OTHER DELETERIOUS SUBSTANCES. THE AMOUNT OF
DELETERIOUS SUBSTANCES IN THE WASHED AGGREGATE MUST NOT EXCEED THE FOLLOWING
VALUES:

13.1 PARTICLES HAVING A SPECIFIC GRAVITY

LESS THAN 1.95 MUST NOT EXCEED 1.0 CITY OF LACEY, WASHINGTON
PERCENT OF TOTAL WEIGHT. DEPT. OF PUBLIC WORKS

13.2 ORGANIC MATTER, BY CALORIMETRIC

TEST, MUST NOT BE DARKER THAN THE BIORETENTION SECTION
PLATE No. 3) st 121 uniess | WITH UNDERDRAIN NOTES
TESTS PROVE A DARKER COLOR TO BE
HARMLESS.
S &AJ 5_16.1
CITY ENGINEER *

DES DWN CKD

DATE
DG5-16.1.dwg 0S ESM MMF |08/24/2017
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NOTES:

1. HEIGHT OF BOULDER PER DESIGNER, BASED ON

CITY OF LACEY, WASHINGTON
DEPT. OF PUBLIC WORKS

FACILITIES PONDING DEPTH AND GRADE CHANGE
ACROSS WEIR. EXPOSED BOULDER FACES SHALL
BE SMOOTH, CLEAN BREAKS.

BIORETENTION ROCK CHECK

DAM
2. CRUSHED SURFACING BASE COURSE SHALL
EXTEND TO THE BOTTOM OF BIORETENTION SOIL.
APPROVED ;»‘,5 DWG. NO.
CITY ENGINEER
DES DWN CKD DATE
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CAST IRON BEEHIVE GRATE AND
FRAME, SEE NOTE 1

RIM OF STRUCTURE SET AT
OVERFLOW ELEVATION PER
FACILITY PLAN

6” OR 8” STREAMBED
COBBLES WHERE SHOWN ON
PLANS, PER WSDOT
9-03.11(2), SEE NOTE 2

CATCH BASIN ADJUSTMENT SECTION AS
REQUIRED, ELEVATION PER PLANS

DESIGN PONDING ELEVATION

/

r 6" (MIN) | EARACSAR
VARIES §> i IR
i TN NS

ZTY L | R
\/\ )\\ . f v
FACILITY OUTLET PIPE />\ - 125U(MMF!N) ]
PER PLANS K - _.
: i < T ;“
':1.: ivf " x|

(=
,ﬁzaméigbLgﬁgf/v
6" (MIN) AT \%\/

NOTES:

1.
CONFORM TO WSDOT STANDARD PLAN B-30.10-01.
COMPATIBLE WITH FRAME, OLYMPIC FOUNDRY PART S

CONCRETE BASE

UNDERDRAIN

PIPE, WHERE

SHOWN ON PLANS

GRAVEL BACKFILL FOR DRAINS,

PER WSDOT SPEC. 9-03.1

2(4)

CATCH BASIN TYPE 1 PER
WSDOT STD PLAN B-5.20-01,
OR OTHER STRUCTURE WITH
APPROVAL OF THE CITY OF
LACEY & DESIGN ENGINEER.

FRAME AND GRATE SHALL BE LOCKING AND GRATE SHALL BE BOLTED TO FRAME. FRAME SHALL

GRATE TO BE DUCTILE IRON BEEHIVE GRATE

M60BH OR EQUAL.

MINIMUM STREAMBED COBBLE DIAMETER SHALL BE LARGER THAN MAXIMUM GRATE OPENING.

JOINTS BETWEEN PRECAST STRUCTURES SHALL BE RUBBER GASKETED PER WSDOT 7-05.3.

GENERAL NOTES:
1. FACILITY OUTLET PIPES MUST BE LOCATED AT
AN ELEVATION HIGHER THAN THE STORM DRAIN
SYSTEM HYDRAULIC GRADE LINE TO PREVENT
BACKFLOW INTO THE BIORETENTION FACILITY.

FOR FACILITIES WITHIN THE PUBLIC RIGHT-OF
WAY, OVERFLOW STRUCTURES SHALL BE
LOCATED WITHIN 10 FEET OF PAVEMENT EDGE
FOR MAINTENANCE ACCESS, UNLESS APPROVED
OTHERWISE. OVERFLOW STRUCTURE MAY BE
LOCATED IN SIDE SLOPES.

DG5-18.dwg

GROUT ALL PENETRATIONS, CRACKS, SEAMS, AND JOINTS WITH TYPE 2 MORTAR PER WSDOT 9-20.4(3).
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RIM OF STRUCTURE SET AT
OVERFLOW ELEVATION PER BEEHIVE GRATE, SEE NOTE 1
FACILITY PLAN

6” STREAMBED
COBBLES PER WSDOT

SPEC. 9-03.11(2) 710

OO

DESIGN PONDING
ELEVATION

f

12” (MIN)
SUMP

i

FACILITY OUTLET PIPE PER PLANS

NOTES:

1. BEEHIVE GRATE AND DRAIN BASIN SHALL BE NYLOPLAST AS NOTED BELOW OR AN APPROVED EQUAL.

1.1. BEEHIVE GRATE SHALL BE NYLOPLAST 12” DOME (PART #1299CGD), LOCKING, LIGHT DUTY
DUCTILE IRON (ASTM A536).

1.2. DRAIN BASIN SHALL BE NYLOPLAST 12” DRAIN BASIN (PART #2812AG__X).

GENERAL NOTES:

1. FACILITY OUTLET PIPES MUST BE LOCATED AT AN
ELEVATION HIGHER THAN THE STORM DRAIN
SYSTEM HYDRAULIC GRADE LINE TO PREVENT
BACKFLOW INTO THE BIORETENTION FACILITY.

CITY OF LACEY, WASHINGTON

2. OVERFLOW STRUCTURES SHALL BE LOCATED
WITHIN 10 FEET OF PAVEMENT EDGE FOR DEFPT. OF PUBLIC WORKS
MAINTENANCE ACCESS, UNLESS APPROVED
OTHERWISE. OVERFLOW STRUCTURE MAY BE
LOCATED IN SIDE SLOPES. OUTLET OVERFLOW

STRUCTURE - TYPE 2

3. OUTLET OVERFLOW STRUCTURE-TYPE 2 NOT
ALLOWED IN OR ALONG THE RIGHT-OF-WAY

WITHOUT PUBLIC WORKS APPROVAL. APPROVED 11,_,_/ DWG. NO.
A P Sy
CITY ENGINEER ‘ 5-19
DES DWN CKD DATE
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INVERT
45°

SECTION VIEW

SLOTTED PVC
UNDERDRAIN PIPE,
SEE NOTE 1

90°

SLOTS (TYP),
SEE NOTE 2

TN

—| 0.25”

NOTES:

1. UNDERDRAIN PIPE SHALL BE SLOTTED,

WALL PVC PER WSDOT 9-05.2.

2. SLOT DIMENSIONS ARE 0.04” TO 0.069” WIDE
X 1.00” LONG SPACED ALONG PIPE AT 0.25”

ON CENTER.
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SIDE VIEW

THICK

CITY OF LACEY, WASHINGTON
DEPT. OF PUBLIC WORKS

SLOTTED UNDERDRAIN PIPE

SECTION
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47 —~— POROUS ASPHALT, SEE NOTE 1
(MIN)

. 2" ——— ASPHALT TREATED PERMEABLE
é;zg g.- m:)) BASE OR CRUSHED SURFACING
: CHOKER COURSE, SEE NOTE 3

PAVEMENT — ——— PERMEABLE BALLAST,
BASE, SEE 8” 4 SEE NOTE 4
& & & & &

NOTE 2 (MIN)
6!!
(MIN) ——— WATER QUALITY TREATMENT
, COURSE (IF REQUIRED), SEE
1 (MIN)ABOVE PRSI 2 NOTE 5
SEASONAL HIGH
GROUNDWATER TABLE ’{\\\/@{\\\7<\\/<\\/{\\>//\\\///\\\/\\\\\/\\
OR OTHER o
IMPERMEABLE LAYER = SUBGRADE,
SEE NOTE 6

NOTES:

1. POROUS ASPHALT SHALL CONFORM TO REQUIREMENTS OF APWA GSP 5-04.

2. PAVEMENT BASE SHALL BE INSTALLED PER APWA GSP 4-04.3(5) SHAPING AND COMPACTION.

3. ASPHALT TREATED PERMEABLE BASE (ATPB) SHALL CONFORM TO THE REQUIREMENTS OF APWA GSP
4—SA2. CRUSHED SURFACING CHOKER COURSE (CSCC) SHALL CONFORM TO THE REQUIREMENTS OF
APWA GSP 4-04.2(9-03.9(2)).0PTION 2.

4. PERMEABLE BALLAST SHALL CONFORM TO THE REQUIREMENTS OF APWA GSP
4-04.2(9-03.9(2)).0PTION 1.

S. PERMEABLE PAVEMENT CAN MEET WATER QUALITY TREATMENT REQUIREMENTS WHEN UNDERLYING
SOIL MEETS TREATMENT SOIL REQUIREMENTS OR A WATER QUALITY TREATMENT COURSE IS USED.
SEE THE 2016 CITY OF LACEY STORMWATER DESIGN MANUAL (SDM) SECTION 8.6 FOR UNDERLYING
SOIL SUITABILITY CRITERIA FOR TREATMENT. WATER QUALITY TREATMENT COURSE MATERIAL SHALL
MEET SAND SPECIFICATIONS FOR SAND FILTERS IN LACEY SDM SECTION 8.7.

6. PREPARE AND PROTECT SUBGRADE PER APWA GSP 2-06.3(3) SUBGRADE FOR PERMEABLE

PAVEMENTS.

GENERAL NOTES:

3.1.

3.2.

REFER TO THE 2016 CITY OF LACEY SDM SECTION 7.4.6 FOR SETBACK REQUIREMENTS FOR LANDSLIDE
HAZARD AREAS, SEPTIC SYSTEMS, STORAGE TANKS, STRUCTURES, STEEP SLOPES (I.E., SLOPES
STEEPER THAN 15%), WETLANDS, AND OTHER RESTRICTIONS.

APPROPRIATE APPLICATIONS FOR PERVIOUS ASPHALT INCLUDES PARKING LOTS, LOW VOLUME ROADS,

DRIVEWAYS, SIDEWALKS, OFF-STREET PARKING, ACCESS DRIVES, PEDESTRIAN AND BIKE TRAILS, AND

PATIOS.

THE MINIMUM PAVEMENT SECTION MUST BE DESIGNED BY A LICENSED PROFESSIONAL ENGINEER TO:
SUPPORT THE ANTICIPATED LOADING IN ACCORDANCE WITH CITY OF LACEY STANDARDS FOR
PAVEMENT DESIGN LIFE, INITIAL AND TERMINAL SERVICEABILITY, RELIABILITY, ETC., PER STD DETAIL
4-6.3
TO SATISFY THE HYDROLOGIC REQUIREMENTS
OF THE CITY OF LACEY SDM (l.E., MANUAL

MAY WARRANT A THICKER PAVEMENT CITY OF LACEY, WASHINGTON
gggi:g: LIEQEIJEIDE).MINIMUM STRUCTURAL DEPT. OF PUBLIC WORKS

MAXIMUM SUBGRADE SLOPE SHALL BE 5%. FOR
SLOPES EXCEEDING 3%, SUBSURFACE CHECK

DAMS OR OTHER METHODS TO PROMOTE POROUS ASPHALT PAVEMENT
PONDING, ARE REQUIRED.

GEOTEXTILE SHALL NOT BE USED IN PAVEMENT
SECTION UNLESS REQUIRED BY GEOTECHNICAL

ENGINEER. IF REQUIRED, GEOTEXTILE SHALL APPROVED 7| owa No.

CONFORM TO WSDOT 9.33.2(1) GEOTEXTILE FOR o <. g Y

SEPARATION, WOVEN TYPE. e . , 521
CITY ENGINEER —
DES DWN CKD DATE
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NOTES:
1. PERVIOUS CONCRETE SHALL CONFORM TO REQUIREMENTS OF APWA GSP 5-06SA.

2. PERMEABLE BALLAST SHALL CONFORM TO THE REQUIREMENTS OF APWA GSP

4-04.2(9-03.9(2)).0PTION 1.

3. PAVEMENT BASE SHALL BE INSTALLED PER APWA GSP 4-04.3(5) SHAPING AND COMPACTION.

4. PERMEABLE PAVEMENT CAN MEET WATER QUALITY TREATMENT REQUIREMENTS WHEN UNDERLYING
SOIL MEETS TREATMENT SOIL REQUIREMENTS OR A WATER QUALITY TREATMENT COURSE IS USED.
SEE THE 2016 CITY OF LACEY STORMWATER DESIGN MANUAL (SDM) SECTION 8.6 FOR
UNDERLYING SOIL SUITABILITY CRITERIA FOR TREATMENT. WATER QUALITY TREATMENT COURSE
MATERIAL SHALL MEET SAND SPECIFICATIONS FOR SAND FILTERS IN LACEY SDM SECTION 8.7.

5. PREPARE AND PROTECT SUBGRADE PER APWA GSP 2-06.3(3) SUBGRADE FOR PERMEABLE

PAVEMENTS.

GENERAL NOTES:

1. REFER TO THE 2016 CITY OF LACEY SDM SECTION 7.4.6 FOR SETBACK REQUIREMENTS FOR
LANDSLIDE HAZARD AREAS, SEPTIC SYSTEMS, STORAGE TANKS, STRUCTURES, STEEP SLOPES (I.E.,
SLOPES STEEPER THAN 15%), WETLANDS, AND OTHER RESTRICTIONS.

2. APPROPRIATE APPLICATIONS FOR PERVIOUS CONCRETE INCLUDES PARKING LOTS, LOW VOLUME
PRIVATE ROADS, ALLEYS, DRIVEWAYS, SIDEWALKS, PEDESTRIAN AND BIKE TRAILS, AND PATIOS.

SEE STD DETAIL 4-6.3.

3. THE MINIMUM PAVEMENT SECTION MUST BE DESIGNED BY A LICENSED PROFESSIONAL ENGINEER

TO:
3.1.

SUPPORT THE ANTICIPATED LOADING IN ACCORDANCE WITH CITY OF LACEY STANDARDS FOR

PAVEMENT DESIGN LIFE, INITIAL AND TERMINAL SERVICEABILITY, RELIABILITY, ETC. PER STD

DETAIL 4-6.2
3.2.

MAY WARRANT A THICKER PAVEMENT
SECTION THAN THE MINIMUM STRUCTURAL

SECTION REQUIRED).

4. MAXIMUM SUBGRADE SLOPE SHALL BE 10%. FOR
SLOPES EXCEEDING 3%, SUBSURFACE CHECK
DAMS OR OTHER METHODS TO PROMOTE
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