Stormwater Drainage Report
4533 90t Avenue SE
Mercer Island, Washington
KC Tax Parcel #019110-0190
Permit #: 2202-071

Prepared For:

JayMarc Homes, LLC
Jay Mezistrano Residence
Attn.: Gary Upper
7525 SE 24" Street
Suite #520
Mercer Island, Washington 98040
425-281-2706
Gary@jaymarchomes.com

June 7, 2022

Prepared By:

Offe Engineers, PLLC
Darrell Offe, P.E.
13932 SE 159 Place
Renton, Washington 98058
425-260-3412
Darrell.Offe@comcast.net

06,/07/2022



Narrative:

The subject property is located on the west side of 90" Avenue SE between SE 45 Street and
dead end of the street at Ellis Pond. The property slopes gently from west to east towards 90
Avenue SE. The subject property is currently covered with heavy vegetation and several large
trees. The current runoff from the property sheet flows into 90th Avenue SE along the east
side of the property towards the southeast corner.

There are some impervious surfaces on the existing property form 4537 90" Avenue SE
overlapping onto this property; these features will be removed during construction of the new
residence. There are existing public utilities within 90" Avenue SE on the east side of the
property.

The site soils are characterized between Vashon Glacial Till and infeasible for infiltration type
BMP’s.

The property was visited in November 2021 and again in January 2022 to verify runoff patterns
and possible storm water discharge options.

The project will be evaluated for storm water treatment and control using the Amended
December 2014 SWMMWW (DOE Manual).



SITE CHARACTERISTICS

Total Lot Area = 10,125 square feet

EXISTING CONDITIONS
Impervious:
Walkways/patio = 235 sq. feet

Shed = 250 sq. feet
Subtotal: 485 sq. feet

Pervious:
Lawn, trees = 9,640 sq. feet

DEVELOPED CONDITIONS
Impervious (hard) surfaces:
House roof area w/overhang = 3,051 sq. feet
Uncovered driveway = 460 sq. feet
Uncovered patio = 168 sq. feet
Total Impervious (Hard) Surfaces = 3,679 square feet

Pervious Surfaces:

Landscaping = _6,446 sq. feet
Total Pervious Surfaces = 6,446 square feet

Summary of Project Information

Project Site Area 10,125 square feet
Existing Impervious Area 485 sq. feet
Existing Impervious Coverage 4.8%

New Impervious Area 3,679 sq. feet
Replaced Impervious Area 0 sq. feet
New plus Replaced Impervious 3,679 square feet
Proposed Impervious Area 3,679 square feet
Converted pervious: Native to lawn 0 sq. feet

Converted pervious: Native to pasture 0 sq. feet
Total Area of Land Disturbance 6,200 square feet

The existing property has less than 35% (4.8%) imperious coverage and the total proposed
project new plus replaced impervious surfaces will be less than 5,000 (3,679) square feet;
using Figure 1-2.4.1 — "Flow Chart for Determining Minimum Requirements for New
Development”page 37, 2014 Stormwater Management Manual for Western Washington,
Minimum Requirements #1 — #5 apply to this project.



FLOW CHART FIGURE II-2.4.1
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Based upon the Flow Chart Figure I-2.4.1 and I-2.4.2 (Amended December 2014 SWMMWW,
DOE Manual), the Minimum Requirements 1-5 apply to this project, see attached Flow Chart.

I-2.5.1 Minimum Requirement #1 — Preparation of Stormwater Site Plans

A Stormwater site plan (drainage plan) has been prepared for this project together with
construction details for installation of the proposed drainage control system. The Stormwater
site plans and drainage narrative shall be submitted and reviewed by the City of Mercer Island
as part of the building permit application.

I-2.5.2 Minimum Requirement #2 - Construction Storm Water Pollution Prevention
Plan (CSWPP)

The Stormwater site plan (Minimum Requirement #1) shall include construction installation of
erosion control, establish a construction access, preservation of existing vegetation during
construction, and protection of existing drainage inlets. This will include but not limited to:
constructing a new rocked construction entry off of 90" Avenue SE; installing filter fabric silt
fencing along the down gradient property lines (east and south); installation of filter socks
within the public catch basins located within 90th Avenue SE; retention of native vegetated
areas including tree retention within the rear yard (east); and the use straw or chipped
materials placed over exposed disturbed soils to prevent runoff from carrying solids.

I-2.5.3 Minimum Requirement #3 - Source Control of Pollution
The following is a list of the Source Control BMP’s that will be utilities by this project:
a) Preservation and delineating of existing and retained vegetation — preserved/retained
areas will be marked with tree protection fencing (BMP C101) & (BMP C103);
b) Establishment of a construction entry from 90" Avenue SE (BMP C105);
c) The use of stabilized shoulder on 90" Avenue SE for construction parking (BMP C107);
d) The mulching of disturbed areas if not worked for over 30 days (BMP C121);
e) Plastic Covering of any stockpiled areas (BMP C123);
f) Top soil composting (soil amendment) (BMP C125);
g) Concrete handling, if necessary, on-site (BMP C151);
h) The delivery and storage of materials (BMP C153);
i) No construction or concrete wash out areas will be utilized on project;
j) Strom drainage protection of existing storm system (BMP C220).



BMP C101: Preserving Natural Vegetation

The purpose of preserving natural vegetation is to reduce erosion wherever practicable.
Limiting site disturbance is the single most effective method for reducing erosion. For
example, conifers can hold up to about 50 percent of all rain that falls during a storm. Up
to 20-30 percent of this rain may never reach the ground but is taken up by the tree or
evaporates. Another benefit is that the rain held in the tree can be released slowly to the
ground after the storm.

Conditions of Use

Natural vegetation should be preserved on steep slopes, near perennial and intermittent
watercourses or swales, and on building sites in wooded areas.

» As required by local governments.

« Phase construction to preserve natural vegetation on the project site for as long as
possible during the construction period.

Design and Installation Specifications

Natural vegetation can be preserved in natural clumps or as individual trees, shrubs and
vines.

The preservation of individual plants is more difficult because heavy equipmentis gen-
erally used to remove unwanted vegetation. The points to remember when attempting to
save individual plants are:

« Is the plant worth saving? Consider the location, species, size, age, vigor, and the
work involved. Local governments may also have ordinances to save natural veget-
ation and trees.

« Fence or clearly mark areas around trees that are to be saved. It is preferable to
keep ground disturbance away from the trees at least as far out as the dripline.

Plants need protection from three kinds of injuries:

« Construction Equipment - This injury can be above or below the ground level.
Damage results from scarring, cutting of roots, and compaction of the soil. Placing
a fenced buffer zone around plants to be saved prior to construction can prevent
construction equipment injuries.

« Grade Changes - Changing the natural ground level will alter grades, which affects
the plant's ability to obtain the necessary air, water, and minerals. Minor fills usu-
ally do not cause problems although sensitivity between species does vary and
should be checked. Trees can typically tolerate fill of 6 inches or less. For shrubs
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and other plants, the fill should be less.

When there are major changes in grade, it may become necessary to supply air to
the roots of plants. This can be done by placing a layer of gravel and a tile system
over the roots before the fill is made. A tile system protects a tree from a raised
grade. The tile system should be laid out on the original grade leading from a dry
well around the tree trunk. The system should then be covered with small stones to
allow air to circulate over the root area.

Lowering the natural ground level can seriously damage trees and shrubs. The
highest percentage of the plant roots are in the upper 12 inches of the soil and cuts
of only 2-3 inches can cause serious injury. To protect the roots it may be neces-
sary to terrace the immediate area around the plants to be saved. If roots are
exposed, construction of retaining walls may be needed to keep the soil in place.
Plants can also be preserved by leaving them on an undisturbed, gently sloping
mound. To increase the chances for survival, it is best to limit grade changes and
other soil disturbances to areas outside the dripline of the plant.

Excavations - Protect trees and other plants when excavating for drainfields,
power, water, and sewer lines. Where possible, the trenches should be routed
around trees and large shrubs. When this is not possible, itis best to tunnel under
them. This can be done with hand tools or with power augers. If itis not possible to
route the trench around plants to be saved, then the following should be observed:

o Cutas few roots as possible. When you have to cut, cut clean. Paint cut root
ends with a wood dressing like asphalt base paint if roots will be exposed for
more than 24-hours.

o Backfill the trench as soon as possible.

o Tunnel beneath root systems as close to the center of the main trunk to pre-
serve most of the important feeder roots.

Some problems that can be encountered with a few specific trees are:

Maple, Dogwood, Red alder, Western hemlock, Western red cedar, and Douglas fir
do not readily adjust to changes in environment and special care should be taken
to protect these trees.

The windthrow hazard of Pacific silver fir and madrona is high, while that of
Western hemlock is moderate. The danger of windthrow increases where dense
stands have been thinned. Other species (unless they are on shallow, wet soils
less than 20 inches deep) have a low windthrow hazard.

Cottonwoods, maples, and willows have water-seeking roots. These can cause
trouble in sewer lines and infiltration fields. On the other hand, they thrive in high
moisture conditions that other trees would not.

Thinning operations in pure or mixed stands of Grand fir, Pacific silver fir, Noble fir,
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Sitka spruce, Western red cedar, Western hemlock, Pacific dogwood, and Red
alder can cause serious disease problems. Disease can become established
through damaged limbs, trunks, roots, and freshly cut stumps. Diseased and
weakened trees are also susceptible to insect attack.

Maintenance Standards

Inspect flagged and/or fenced areas regularly to make sure flagging or fencing has not
been removed or damaged. If the flagging or fencing has been damaged or visibility
reduced, it shall be repaired or replaced immediately and visibility restored.

« Iftree roots have been exposed or injured, “prune” cleanly with an appropriate prun-
ing saw or loppers directly above the damaged roots and recover with native soils.
Treatment of sap flowing trees (fir, hemlock, pine, soft maples) is not advised as
sap forms a natural healing barrier.

BMP C102: Buffer Zones

Purpose

Creation of an undisturbed area or strip of natural vegetation or an established suitable
planting that will provide a living filter to reduce soil erosion and runoff velocities.

Conditions of Use

Natural buffer zones are used along streams, wetlands and other bodies of water that
need protection from erosion and sedimentation. Vegetative buffer zones can be used to
protect natural swales and can be incorporated into the natural landscaping of an area.

Critical-areas buffer zones should not be used as sediment treatment areas. These
areas shall remain completely undisturbed. The local permitting authority may expand
the buffer widths temporarily to allow the use of the expanded area for removal of sed-
iment.

Design and Installation Specifications

« Preserving natural vegetation or plantings in clumps, blocks, or strips is generally
the easiest and most successful method.

» Leave all unstable steep slopes in natural vegetation.

« Mark clearing limits and keep all equipment and construction debris out of the nat-
ural areas and buffer zones. Steel construction fencing is the most effective method
in protecting sensitive areas and buffers. Alternatively, wire-backed silt fence on
steel posts is marginally effective. Flagging alone is typically not effective.

« Keep all excavations outside the dripline of trees and shrubs.

« Do not push debris or extra soil into the buffer zone area because it will cause
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damage from burying and smothering.

« Vegetative buffer zones for streams, lakes or other waterways shall be established
by the local permitting authority or other state or federal permits or approvals.

Maintenance Standards

Inspect the area frequently to make sure flagging remains in place and the area remains

ndistyrbed. Replace-all damaged flagging-immediately.

Fencing is intended to:

1. Restrict clearing to approved limits.

2. Preventdisturbance of sensitive areas, their buffers, and other areas required to be
left undisturbed.

3. Limit construction traffic to designated construction entrances, exits, or internal
roads.

4. Protect areas where marking with survey tape may not provide adequate pro-
tection.

Conditions of Use

To establish clearing limits plastic, fabric, or metal fence may be used:

« Atthe boundary of sensitive areas, their buffers, and other areas required to be left
uncleared.

« As necessary to control vehicle access to and on the site.
Design and Installation Specifications

High visibility plastic fence shall be composed of a high-density polyethylene material
and shall be at least four feet in height. Posts for the fencing shall be steel or wood and
placed every 6 feet on center (maximum) or as needed to ensure rigidity. The fencing
shall be fastened to the post every six inches with a polyethylene tie. On long continuous
lengths of fencing, a tension wire or rope shall be used as a top stringer to prevent sag-
ging between posts. The fence color shall be high visibility orange. The fence tensile
strength shall be 360 Ibs./ft. using the ASTM D4595 testing method.

If appropriate install fabric silt fence in accordance with BMP C233: Silt Fence (p.367) to
act as high visibility fence. Silt fence shall be at least 3 feet high and must be highly vis-
ible to meet the requirements of this BMP.
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Metal fences shall be designed and installed according to the manufacturer's spe-
cifications.

Metal fences shall be at least 3 feet high and must be highly visible.

Fences shall not be wired or stapled to trees.
Maintenance Standards

If the fence has been damaged or visibility reduced, it shall be repaired or replaced
immedia ] visibiljty restored.

Stabilized Construction entrances are established to reduce the amount of sediment
transported onto paved roads by vehicles or equipment. This is done by constructing a
stabilized pad of quarry spalls at entrances and exits for construction sites.

Conditions of Use

Construction entrances shall be stabilized wherever traffic will be entering or leaving a
construction site if paved roads or other paved areas are within 1,000 feet of the site.

For residential construction provide stabilized construction entrances for each residence,
rather than only at the main subdivision entrance. Stabilized surfaces shall be of suf-
ficient length/width to provide vehicle access/parking, based on lot size/configuration.

On large commercial, highway, and road projects, the designer should include enough
extra materials in the contract to allow for additional stabilized entrances not shown in
the initial Construction SWPPP. ltis difficult to determine exactly where access to these
projects will take place; additional materials will enable the contractor to install them
where needed.

Design and Installation Specifications

See Figure 11-4.1.1 Stabilized Construction Entrance (p.273) for details. Note: the 100’
minimum length of the entrance shall be reduced to the maximum practicable size when
the size or configuration of the site does not allow the full length (100’).

Construct stabilized construction entrances with a 12-inch thick pad of 4-inch to 8-inch
quarry spalls, a 4-inch course of asphalt treated base (ATB), or use existing pavement.
Do not use crushed concrete, cement, or calcium chloride for construction entrance sta-
bilization because these products raise pH levels in stormwater and concrete discharge
to surface waters of the State is prohibited.
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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:

Grab Tensile Strength (ASTM D4751) 200 psi min.
Grab Tensile Elongation (ASTM D4632) |30% max.

Mullen Burst Strength (ASTM D3786-80a)[400 psi min.
AOS (ASTM D4751) 20-45 (U.S. standard sieve size)|

« Consider early installation of the first lift of asphalt in areas that will paved; this can
be used as a stabilized entrance. Also consider the installation of excess concrete
as a stabilized entrance. During large concrete pours, excess concrete is often
available for this purpose.

« Fencing (see BMP C103: High Visibility Fence (p.269)) shall be installed as neces-
sary to restrict traffic to the construction entrance.

« Whenever possible, the entrance shall be constructed on a firm, compacted sub-
grade. This can substantially increase the effectiveness of the pad and reduce the
need for maintenance.

« Construction entrances should avoid crossing existing sidewalks and back of walk
drains if at all possible. If a construction entrance must cross a sidewalk or back of
walk drain, the full length of the sidewalk and back of walk drain must be covered
and protected from sediment leaving the site.

Maintenance Standards

Quarry spalls shall be added if the pad is no longer in accordance with the spe-
cifications.

« Ifthe 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, street sweeping, an
increase in the dimensions of the entrance, or the installation of a wheel wash.

« Any sediment that is tracked onto pavement shall be removed by shoveling or
street sweeping. The sediment collected by sweeping shall be removed or sta-
bilized on site. The pavement shall not be cleaned by washing down the street,
except when high efficiency sweeping is ineffective and there is a threat to public
safety. If itis necessary to wash the streets, the construction of a small sump to con-
tain the wash water shall be considered. The sediment would then be washed into
the sump where it can be controlled.

« Perform street sweeping by hand or with a high efficiency sweeper. Do not use a
non-high efficiency mechanical sweeper because this creates dust and throws
soils into storm systems or conveyance ditches.
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« Any quarry spalls that are loosened from the pad, which end up on the roadway
shall be removed immediately.

« If vehicles are entering or exiting the site at points other than the construction
entrance(s), fencing (see BMP C103) shall be installed to control traffic.

« Upon project completion and site stabilization, all construction accesses intended
as permanent access for maintenance shall be permanently stabilized.
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Figure 11-4.1.1 Stabilized Construction Entrance
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BMP C107: Construction Road/Parking Area Stabilization

Stabilizing subdivision roads, parking areas, and other on-site vehicle transportation
routes immediately after grading reduces erosion caused by construction traffic or runoff.

Conditions of Use

Roads or parking areas shall be stabilized wherever they are constructed, whether per-
manent or temporary, for use by construction traffic.

« High Visibility Fencing (see BMP C103: High Visibility Fence (p.269)) shall be
installed, if necessary, to limit the access of vehicles to only those roads and park-
ing areas that are stabilized.

Design and Installation Specifications

« On areas that will receive asphalt as part of the project, install the first lift as soon
as possible.

« A 6-inch depth of 2- to 4-inch crushed rock, gravel base, or crushed surfacing base
course shall be applied immediately after grading or utility installation. A 4-inch
course of asphalt treated base (ATB) may also be used, or the road/parking area
may be paved. It may also be possible to use cement or calcium chloride for soil
stabilization. If cement or cement kiln dust is used for roadbase stabilization, pH
monitoring and BMPs (BMP C252: High pH Neutralization Using CO2 (p.409) and
BMP C253: pH Control for High pH Water (p.412)) are necessary to evaluate and
minimize the effects on stormwater. If the area will not be used for permanent
roads, parking areas, or structures, a 6-inch depth of hog fuel may also be used,
but this is likely to require more maintenance. Whenever possible, construction
roads and parking areas shall be placed on a firm, compacted subgrade.

« Temporary road gradients shall not exceed 15 percent. Roadways shall be care-
fully graded to drain. Drainage ditches shall be provided on each side of the road-
way in the case of a crowned section, or on one side in the case of a super-
elevated section. Drainage ditches shall be directed to a sediment control BMP.

« Rather than relying on ditches, it may also be possible to grade the road so that run-
off sheet-flows into a heavily vegetated area with a well-developed topsoil. Land-
scaped areas are not adequate. If this area has at least 50 feet of vegetation that
water can flow through, then it is generally preferable to use the vegetation to treat
runoff, rather than a sediment pond or trap. The 50 feet shall not include wetlands
or their buffers. If runoff is allowed to sheetflow through adjacent vegetated areas, it
is vital to design the roadways and parking areas so that no concentrated runoff is
created.
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« Stormdrain inlets shall be protected to prevent sediment-laden water entering the
storm drain system (see BMP C220: Storm Drain Inlet Protection (p.357)).

Maintenance Standards

Inspect stabilized areas regularly, especially after large storm events.

Crushed rock, gravel base, etc., shall be added as required to maintain a stable driving
surface and to stabilize any areas that have eroded.

Following construction, these areas shall be restored to pre-construction condition or bet-
ter to prevent future erosion.

Perform street cleaning at the end of each day or more often if necessary.
BMP C120: Temporary and Permanent Seeding

Purpose

Seeding reduces erosion by stabilizing exposed soils. A well-established vegetative
cover is one of the most effective methods of reducing erosion.

Conditions of Use

Use seeding throughout the project on disturbed areas that have reached final grade or
that will remain unworked for more than 30 days.

The optimum seeding windows for western Washington are April 1 through June 30 and
September 1 through October 1.

Between July 1 and August 30 seeding requires irrigation until 75 percent grass cover is
established.

Between October 1 and March 30 seeding requires a cover of mulch with straw or an
erosion control blanket until 75 percent grass cover is established.

Review all disturbed areas in late August to early September and complete all seeding
by the end of September. Otherwise, vegetation will not establish itself enough to
provide more than average protection.

« Mulch is required at all times for seeding because it protects seeds from heat, mois-
ture loss, and transport due to runoff. Mulch can be applied on top of the seed or
simultaneously by hydroseeding. See BMP C121: Mulching (p.284) for spe-
cifications.

« Seed and mulch, all disturbed areas not otherwise vegetated at final site sta-
bilization. Final stabilization means the completion of all soil disturbing activities at
the site and the establishment of a permanent vegetative cover, or equivalent per-
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« BFMs and MBFMs provide good alternatives to blankets in most areas requir-
ing vegetation establishment. Advantages over blankets include:

« BFM and MBFMs do not require surface preparation.
« Helicopters can assist in installing BFM and MBFMs in remote areas.

« On slopes steeper than 2.5H:1V, blanket installers may require ropes
and harnesses for safety.

« Installing BFM and MBFMs can save at least $1,000 per acre com-
pared to blankets.

Maintenance Standards

Reseed any seeded areas that fail to establish at least 80 percent cover (100 percent
cover for areas that receive sheet or concentrated flows). If reseeding is ineffective, use
an alternate method such as sodding, mulching, or nets/blankets. If winter weather pre-
vents adequate grass growth, this time limit may be relaxed at the discretion of the local
authority when sensitive areas would otherwise be protected.

« Reseed and protect by mulch any areas that experience erosion after achieving
adequate cover. Reseed and protect by mulch any eroded area.

« Supply seeded areas with adequate moisture, but do not water to the extent that it
causes runoff.

Approved as Equivalent

Ecology has approved products as able to meet the requirements of BMP C120: Tem-

porary and Permanent Seeding. The products did not pass through the Technology

Assessment Protocol — Ecology (TAPE) process. Local jurisdictions may choose not to

accept this product approved as equivalent, or may require additional testing prior to con-

S|derat|on for local use. The products are available for review on Ecology’s website at
prog stormwater/newtech/equivalent.html.

BMP C121: Muliching

Mulching soils provides immediate temporary protection from erosion. Mulch also
enhances plant establishment by conserving moisture, holding fertilizer, seed, and top-
soil in place, and moderating soil temperatures. There is an enormous variety of
mulches that can be used. This section discusses only the most common types of mulch.

Conditions of Use

As a temporary cover measure, mulch should be used:
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« Forless than 30 days on disturbed areas that require cover.

« Atall times for seeded areas, especially during the wet season and during the hot
summer months.

« During the wet season on slopes steeper than 3H:1V with more than 10 feet of ver-
tical relief.

Mulch may be applied at any time of the year and must be refreshed periodically.

« For seeded areas mulch may be made up of 100 percent: cottonseed meal; fibers
made of wood, recycled cellulose, hemp, kenaf; compost; or blends of these. Tack-
ifier shall be plant-based, such as guar or alpha plantago, or chemical-based such
as polyacrylamide or polymers. Any mulch or tackifier product used shall be
installed per manufacturer’s instructions. Generally, mulches come in 40-50 pound
bags. Seed and fertilizer are added at time of application.

Design and Installation Specifications

For mulch materials, application rates, and specifications, see Table 11-4.1.8 Mulch
Standards and Guidelines (p.286). Always use a 2-inch minimum mulch thickness;
increase the thickness until the ground is 95% covered (i.e. not visible under the mulch
layer). Note: Thickness may be increased for disturbed areas in or near sensitive areas
or other areas highly susceptible to erosion.

Where the option of “Compost” is selected, it should be a coarse compost that meets the
following size gradations when tested in accordance with the U.S. Composting Council
“Test Methods for the Examination of Compost and Composting” (TMECC) Test Method
02.02-B.

Coarse Compost

Minimum Percent passing 3” sieve openings 100%
Minimum Percent passing 1” sieve openings 90%

Minimum Percent passing %4” sieve openings 70%
Minimum Percent passing V4" sieve openings 40%

Mulch used within the ordinary high-water mark of surface waters should be selected to
minimize potential flotation of organic matter. Composted organic materials have higher
specific gravities (densities) than straw, wood, or chipped material. Consult Hydraulic
Permit Authority (HPA) for mulch mixes if applicable.

Maintenance Standards

« The thickness of the cover must be maintained.

« Any areas that experience erosion shall be remulched and/or protected with a net
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or blanket. If the erosion problem is drainage related, then the problem shall be
fixed and the eroded area remulched.

Table 11-4.1.8 Mulch Standards and Guidelines

Mulch Quality |Application
Material |Standards| Rates AULEILE
Cost-effective protection when applied with
adequate thickness. Hand-application generally
requires greater thickness than blown straw. The
thickness of straw may be reduced by half when
used in conjunction with seeding. In windy areas
Air-dried; v an .. |Straw must be held in place by crimping, using a
2"-3" thick; o . : .
free from tackifier, or covering with netting. Blown straw
. 5 bales per . . "
undesirable always has to be held in place with a tackifier as
Straw 1,000 sfor . . . .
seed and even light winds will blow it away. Straw, how-
2-3 tons per .
coarse ever, has several deficiencies that should be con-
. acre : ) ,
material. sidered when selecting mulch materials. It often
introduces and/or encourages the propagation of
weed species and it has no significant long-term
benefits It should also not be used within the
ordinary high-water elevation of surface waters
(due to flotation).
Approx. 25- Shall be applied with hydromulcher. Shall not be
30 Ibs per . . .
No growth 1.000 sf or used without seed and tackifier unless the applic-
Hydromulch|inhibiting ’ ation rate is at least doubled. Fibers longer than
1,500 - . .
factors. 5000 Ibs about 3/4 - 1 inch clog hydromulch equipment.
’ Fibers should be kept to less than 3/4 inch.
per acre
No visible
water or More effective control can be obtained by increas-
dust during ing thickness to 3". Excellent mulch for protecting
handling. |2" thick final grades until landscaping because it can be
Must be prommin.; directly seeded or tilled into soil as an amend-
duced per |approx. 100 [ment. Compost used for mulch has a coarser size
Compost WAC 173- |tons per gradation than compost used for BMP C125: Top-
P 350, Solid |acre soiling / Composting (p.297) or BMP T5.13: Post-
Waste (approx. Construction Soil Quality and Depth (p.911). ltis
Handling [800 Ibs per |more stable and practical to use in wet areas and
Standards, |yard) during rainy weather conditions. Do not use near
but may wetlands or near phosphorous impaired water
have up to bodies.
35%
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Table 11-4.1.8 Mulch Standards and Guidelines (continued)

Mulch Quality |Application
Material |Standards| Rates Remarks
biosolids.
Average
size shall This is a cost-effective way to dispose of debris
be several from clearing and grubbing, and it eliminates the
inches. problems associated with burning. Generally, it
. Gradations should not be used on slopes above approx. 10%
Chipped : "L .
Site Veget- from fines 2" thick because of its tendency to be transported by run-
ation 9 to 6 inches [min.; off. Itis not recommended within 200 feet of sur-
in length for face waters. If seeding is expected shortly after
texture, vari- mulch, the decomposition of the chipped veget-
ation, and ation may tie up nutrients important to grass estab/
interlocking lishment.
properties.
No visible
water or
dust during
handling. o This material is often called "hog or hogged fuel”.
Must be pur{2" thick . . .
. The use of mulch ultimately improves the organic
chased min.; . . . N .
Wood- matter in the soil. Special caution is advised
from a sup- [approx. 100 . i
based . . regarding the source and composition of wood-
plier with a [tons per . .
Mulch or . based mulches. Its preparation typically does not
Solid acre : .
Wood provide any weed seed control, so evidence of
Waste (approx. . S e
Straw . residual vegetation in its composition or known
Handling (800 Ibs. per|. .
. . inclusion of weed plants or seeds should be mon-
Permitor |cubicyard) | .
itored and prevented (or minimized).
one exempt
from solid
waste reg-
ulations.
A blend of Cost-effective protection when applied with
loose, long, adequate thickness. A minimum of 95-percent of
thin wood the wood strand shall have lengths between 2
Wood pieces and 10-inches, with a width and thickness
Strand derived 2" thick min.|between 1/16 and 3/8-inches. The mulch shall not
Mulch from native contain resin, tannin, or other compounds in
conifer or quantities that would be detrimental to plant life.
deciduous Sawdust or wood shavings shall not be used as
trees with mulch. (WSDOT specification (9-14.4(4))
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Table 11-4.1.8 Mulch Standards and Guidelines (continued)

Mulch Quality |Application
Material |Standards Rates
high length-
to-width

ratio.

Remarks

BMP C122: Nets and Blankets

Purpose

Erosion control nets and blankets are intended to prevent erosion and hold seed and
mulch in place on steep slopes and in channels so that vegetation can become well
established. In addition, some nets and blankets can be used to permanently reinforce
turf to protect drainage ways during high flows. Nets (commonly called matting) are
strands of material woven into an open, but high-tensile strength net (for example,
coconut fiber matting). Blankets are strands of material that are not tightly woven, but
instead form a layer of interlocking fibers, typically held together by a biodegradable or
photodegradable netting (for example, excelsior or straw blankets). They generally have
lower tensile strength than nets, but cover the ground more completely. Coir (coconut
fiber) fabric comes as both nets and blankets.

Conditions of Use

Erosion control nets and blankets should be used:

« To aid permanent vegetated stabilization of slopes 2H:1V or greater and with more
than 10 feet of vertical relief.

« Fordrainage ditches and swales (highly recommended). The application of appro-
priate netting or blanket to drainage ditches and swales can protect bare soil from
channelized runoff while vegetation is established. Nets and blankets also can cap-
ture a great deal of sediment due to their open, porous structure. Nets and blankets
can be used to permanently stabilize channels and may provide a cost-effective,
environmentally preferable alternative to riprap. 100 percent synthetic blankets
manufactured for use in ditches may be easily reused as temporary ditch liners.

Disadvantages of blankets include:
« Surface preparation required.

« On slopes steeper than 2.5H:1V, blanket installers may need to be roped and har-
nessed for safety.

« They cost at least $4,000-6,000 per acre installed.

Advantages of blankets include:
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BMP C123: Plastic Covering

Plastic covering provides immediate, short-term erosion protection to slopes and dis-
turbed areas.

Conditions of Use

Plastic covering may be used on disturbed areas that require cover measures for less
than 30 days, except as stated below.

« Plasticis particularly useful for protecting cut and fill slopes and stockpiles. Note:
The relatively rapid breakdown of most polyethylene sheeting makes it unsuitable
for long-term (greater than six months) applications.

« Due to rapid runoff caused by plastic covering, do not use this method upslope of
areas that might be adversely impacted by concentrated runoff. Such areas include
steep and/or unstable slopes.

« Plastic sheeting may result in increased runoff volumes and velocities, requiring
additional on-site measures to counteract the increases. Creating a trough with
wattles or other material can convey clean water away from these areas.

« To prevent undercutting, trench and backfill rolled plastic covering products.

« While plastic is inexpensive to purchase, the added cost of installation, main-
tenance, removal, and disposal make this an expensive material, up to $1.50-2.00
per square yard.

« Whenever plastic is used to protect slopes install water collection measures at the
base of the slope. These measures include plastic-covered berms, channels, and
pipes used to covey clean rainwater away from bare soil and disturbed areas. Do
not mix clean runoff from a plastic covered slope with dirty runoff from a project.

o Other uses for plastic include:
1. Temporary ditch liner.
2. Pond linerin temporary sediment pond.

3. Liner for bermed temporary fuel storage area if plastic is not reactive to the
type of fuel being stored.

4. Emergency slope protection during heavy rains.

5. Temporary drainpipe (“elephant trunk”) used to direct water.
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Design and Installation Specifications

« Plastic slope cover must be installed as follows:
1. Run plastic up and down slope, not across slope.

2. Plastic may be installed perpendicular to a slope if the slope length is less
than 10 feet.

3. Minimum of 8-inch overlap at seams.
4. Onlong or wide slopes, or slopes subject to wind, tape all seams.

5. 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.

6. Place sand filled burlap or geotextile bags every 3 to 6 feet along seams and
tie them together with twine to hold them in place.

7. Inspect plastic for rips, tears, and open seams regularly and repair imme-
diately. This prevents high velocity runoff from contacting bare soil which
causes extreme erosion.

8. Sandbags may be lowered into place tied to ropes. However, all sandbags
must be staked in place.

« Plastic sheeting shall have a minimum thickness of 0.06 millimeters.

« Iferosion at the toe of a slope is likely, a gravel berm, riprap, or other suitable pro-
tection shall be installed at the toe of the slope in order to reduce the velocity of run-
off.

Maintenance Standards

« Torn sheets must be replaced and open seams repaired.

« Completely remove and replace the plastic if it begins to deteriorate due to ultra-
violet radiation.

« Completely remove plastic when no longer needed.

« Dispose of old tires used to weight down plastic sheeting appropriately.
Approved as Equivalent

Ecology has approved products as able to meet the requirements of BMP C123: Plastic
Covering. The products did not pass through the Technology Assessment Protocol —
Ecology (TAPE) process. Local jurisdictions may choose not to accept this product
approved as equivalent, or may require additional testing prior to consideration for local
use. The products are available for review on Ecology’s website at
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/equivalent.html
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Maintenance Standards

If the grass is unhealthy, the cause shall be determined and appropriate action taken to

reestablish a healthy groundcover. If itis impossible to establish a healthy groundcover

due to frequent saturation, instability, or some other cause, the sod shall be removed, the
seeded with an appropriate mix, and protected with a net or blanket.

Topsoiling and composting provide a suitable growth medium for final site stabilization
with vegetation. While not a permanent cover practice in itself, topsoiling and com-
posting are an integral component of providing permanent cover in those areas where
there is an unsuitable soil surface for plant growth. Use this BMP in conjunction with
other BMPs such as seeding, mulching, or sodding. Note that this BMP is functionally
the same as BMP T5.13: Post-Construction Soil Quality and Depth (p.911) which is
required for all disturbed areas that will be developed as lawn or landscaped areas at
the completed project site.

Native soils and disturbed soils that have been organically amended not only retain
much more stormwater, but they also serve as effective biofilters for urban pollutants
and, by supporting more vigorous plant growth, reduce the water, fertilizer and pesticides
needed to support installed landscapes. Topsoil does not include any subsoils but only
the material from the top several inches including organic debris.

Conditions of Use

« Permanentlandscaped areas shall contain healthy topsoil that reduces the need
for fertilizers, improves overall topsoil quality, provides for better vegetal health and
vitality, improves hydrologic characteristics, and reduces the need for irrigation.

« Leave native soils and the duff layer undisturbed to the maximum extent prac-
ticable. Stripping of existing, properly functioning soil system and vegetation for the
purpose of topsoiling during construction is not acceptable. Preserve existing soil
systems in undisturbed and uncompacted conditions if functioning properly.

« Areas that already have good topsoil, such as undisturbed areas, do not require
soil amendments.

« Restore, to the maximum extent practical, native soils disturbed during clearing
and grading to a condition equal to or better than the original site condition’s mois-
ture-holding capacity. Use on-site native topsoil, incorporate amendments into on-
site soil, orimport blended topsoil to meet this requirement.

« Topsoiling is a required procedure when establishing vegetation on shallow soils,
and soils of critically low pH (high acid) levels.
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« Beware of where the topsoil comes from, and what vegetation was on site before
disturbance, invasive plant seeds may be included and could cause problems for
establishing native plants, landscaped areas, or grasses.

» Topsoil from the site will contain mycorrhizal bacteria that are necessary for
healthy root growth and nutrient transfer. These native mycorrhiza are acclimated
to the site and will provide optimum conditions for establishing grasses. Use com-
mercially available mycorrhiza products when using off-site topsoil.

Design and Installation Specifications

Meet the following requirements for disturbed areas that will be developed as lawn or
landscaped areas at the completed project site:

« Maximize the depth of the topsoil wherever possible to provide the maximum pos-
sible infiltration capacity and beneficial growth medium. Topsoil shall have:

o A minimum depth of 8-inches. Scarify subsoils below the topsoil layer at least
4-inches with some incorporation of the upper material to avoid stratified lay-
ers, where feasible. Ripping or re-structuring the subgrade may also provide
additional benefits regarding the overall infiltration and interflow dynamics of
the soil system.

o A minimum organic content of 10% dry weight in planting beds, and 5%
organic matter content in turf areas. Incorporate organic amendments to a
minimum 8-inch depth except where tree roots or other natural features limit
the depth of incorporation.

o A pH between 6.0 and 8.0 or matching the pH of the undisturbed soil.

o If blended topsoil is imported, then fines should be limited to 25 percent
passing through a 200 sieve.

o Mulch planting beds with 2 inches of organic material

« Accomplish the required organic content, depth, and pH by returning native topsoil
to the site, importing topsoil of sufficient organic content, and/or incorporating
organic amendments. When using the option of incorporating amendments to meet
the organic content requirement, use compost that meets the compost specification
for Bioretention (See BMP T7.30: Bioretention Cells, Swales, and Planter Boxes
(p.959)), with the exception that the compost may have up to 35% biosolids or
manure.

« Sections three through seven of the document entitled, Guidelines and Resources
for Implementing Soil Quality and Depth BMP T5.13 in WDOE Stormwater Man-
agement Manual for Western Washington, provides useful guidance for imple-
menting whichever option is chosen. It includes guidance for pre-approved default
strategies and guidance for custom strategies. Check with your local jurisdiction
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concerning its acceptance of this guidance. It is available through the organization,
Soils for Salmon. As of this printing the document may be found at: http://www.soils-
forsalmon.org/pdf/Soil BMP Manual.pdf.

The final composition and construction of the soil system will resultin a natural
selection or favoring of certain plant species over time. For example, incorporation
of topsoil may favor grasses, while layering with mildly acidic, high-carbon amend-
ments may favor more woody vegetation.

Allow sufficient time in scheduling for topsoil spreading prior to seeding, sodding,
or planting.

Take care when applying top soil to subsoils with contrasting textures. Sandy top-
soil over clayey subsoil is a particularly poor combination, as water creeps along
the junction between the soil layers and causes the topsoil to slough. If topsoil and
subsoil are not properly bonded, water will not infiltrate the soil profile evenly and it
will be difficult to establish vegetation. The best method to prevent a lack of bond-
ing is to actually work the topsoil into the layer below for a depth of at least 6
inches.

Field exploration of the site shall be made to determine if there is surface soil of suf-
ficient quantity and quality to justify stripping. Topsoil shall be friable and loamy
(loam, sandy loam, siltloam, sandy clay loam, and clay loam). Avoid areas of nat-
ural ground water recharge.

Stripping shall be confined to the immediate construction area. A 4-inch to 6-inch
stripping depth is common, but depth may vary depending on the particular soil. All
surface runoff control structures shall be in place prior to stripping.

Do not place topsoil while in a frozen or muddy condition, when the subgrade is
excessively wet, or when conditions exist that may otherwise be detrimental to
proper grading or proposed sodding or seeding.

In any areas requiring grading remove and stockpile the duff layer and topsoil on
site in a designated, controlled area, not adjacent to public resources and critical
areas. Stockpiled topsoil is to be reapplied to other portions of the site where feas-
ible.

Locate the topsoil stockpile so that it meets specifications and does not interfere
with work on the site. It may be possible to locate more than one pile in proximity to
areas where topsoil will be used.

Stockpiling of topsoil shall occur in the following manner:
« Side slopes of the stockpile shall not exceed 2H:1V.
« Between October 1 and April 30:
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« An interceptor dike with gravel outlet and silt fence shall surround all
topsoil.

« Within 2 days complete erosion control seeding, or covering stockpiles
with clear plastic, or other mulching materials.

« Between May 1 and September 30:

« An interceptor dike with gravel outlet and silt fence shall surround all
topsoil if the stockpile will remain in place for a longer period of time
than active construction grading.

« Within 7 days complete erosion control seeding, or covering stockpiles
with clear plastic, or other mulching materials.

« When native topsoil is to be stockpiled and reused the following should apply to
ensure that the mycorrhizal bacterial, earthworms, and other beneficial organisms
will not be destroyed:

1. Re-install topsoil within 4 to 6 weeks.
2. Do not allow the saturation of topsoil with water.

3. Do not use plastic covering.
Maintenance Standards

« Inspect stockpiles regularly, especially after large storm events. Stabilize any
areas that have eroded.

« Establish soil quality and depth toward the end of construction and once estab-
lished, protect from compaction, such as from large machinery use, and from
erosion.

« Plantand mulch soil after installation.
« Leave plant debris or its equivalent on the soil surface to replenish organic matter.

« Reduce and adjust, where possible, the use of irrigation, fertilizers, herbicides and
pesticides, rather than continuing to implement formerly established practices.

BMP C126: Polyacrylamide (PAM) for Soil Erosion
Protection
Purpose

Polyacrylamide (PAM) is used on construction sites to prevent soil erosion.

Applying PAM to bare soil in advance of a rain event significantly reduces erosion and
controls sediment in two ways. First, PAM increases the soil’s available pore volume,
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BMP C151: Concrete Handling

arpose

Concrete work can generate process water and slurry that contain fine particles and high
pH, both of which can violate water quality standards in the receiving water. Concrete
spillage or concrete discharge to surface waters of the State is prohibited. Use this BMP
to minimize and eliminate concrete, concrete process water, and concrete slurry from
entering waters of the state.

Conditions of Use

Any time concrete is used, utilize these management practices. Concrete construction
projects include, but are not limited to, the following:

Curbs
Sidewalks
Roads
Bridges
Foundations
Floors

Runways

Design and Installation Specifications

Assure that washout of concrete trucks, chutes, pumps, and internals is performed
at an approved off-site location or in designated concrete washout areas. Do not
wash out concrete trucks onto the ground, or into storm drains, open ditches,
streets, or streams. Refer to BMP C154: Concrete Washout Area (p.317) for inform-
ation on concrete washout areas.

Return unused concrete remaining in the truck and pump to the originating batch
plant for recycling. Do not dump excess concrete on site, except in designated con-
crete washout areas.

Wash off hand tools including, but not limited to, screeds, shovels, rakes, floats,
and trowels into formed areas only.

Wash equipment difficult to move, such as concrete pavers in areas that do not dir-
ectly drain to natural or constructed stormwater conveyances.

Do not allow washdown from areas, such as concrete aggregate driveways, to
drain directly to natural or constructed stormwater conveyances.

Contain washwater and leftover product in a lined container when no formed areas
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are available. Dispose of contained concrete in a manner that does not violate
ground water or surface water quality standards.

« Always use forms or solid barriers for concrete pours, such as pilings, within 15-
feet of surface waters.

o Referto BMP C252: High pH Neutralization Using CO2 (p.409) and BMP C253:
pH Control for High pH Water (p.412) for pH adjustment requirements.

« Refer to the Construction Stormwater General Permit for pH monitoring require-
ments if the project involves one of the following activities:

« Significant concrete work (greater than 1,000 cubic yards poured concrete or
recycled concrete used over the life of a project).

« The use of engineered soils amended with (but not limited to) Portland
cement-treated base, cement kiln dust or fly ash.

« Discharging stormwater to segments of water bodies on the 303(d) list (Cat-
egory 5) for high pH.

Maintenance Standards

Check containers for holes in the liner daily during concrete pours and repair the same
day.

BMP C152: Sawcutting and Surfacing Pollution Prevention

Purpose

Sawecutting and surfacing operations generate slurry and process water that contains
fine particles and high pH (concrete cutting), both of which can violate the water quality
standards in the receiving water. Concrete spillage or concrete discharge to surface
waters of the State is prohibited. Use this BMP to minimize and eliminate process water
and slurry created through sawcutting or surfacing from entering waters of the State.

Conditions of Use

Utilize these management practices anytime sawcutting or surfacing operations take
place. Sawcutting and surfacing operations include, but are not limited to, the following:

« Sawing

« Coring

o Grinding

« Roughening
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« Hydro-demolition

» Bridge and road surfacing
Design and Installation Specifications

« Vacuum slurry and cuttings during cutting and surfacing operations.

« Slurry and cuttings shall not remain on permanent concrete or asphalt pavement
overnight.

« Slurry and cuttings shall not drain to any natural or constructed drainage con-
veyance including stormwater systems. This may require temporarily blocking
catch basins.

« Dispose of collected slurry and cuttings in a manner that does not violate ground
water or surface water quality standards.

« Do notallow process water generated during hydro-demolition, surface rough-
ening or similar operations to drain to any natural or constructed drainage con-
veyance including stormwater systems. Dispose process water in a manner that
does not violate ground water or surface water quality standards.

« Handle and dispose cleaning waste material and demolition debris in a manner
that does not cause contamination of water. Dispose of sweeping material from a
pick-up sweeper at an appropriate disposal site.

Maintenance Standards

Continually monitor operations to determine whether slurry, cuttings, or process water
could enter waters of the state. If inspections show that a violation of water quality stand-
ards could occur, stop operations and immediately implement preventive measures such

e e S D@ SRS CCOINNa FORd NEe JNYVaCU 4

Prevent, reduce, or eliminate the discharge of pollutants to the stormwater system or
watercourses from material delivery and storage. Minimize the storage of hazardous
materials on-site, store materials in a designated area, and install secondary con-
tainment.

Conditions of Use

These procedures are suitable for use at all construction sites with delivery and
storage of the following materials:
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Petroleum products such as fuel, oil and grease
Soil stabilizers and binders (e.g., Polyacrylamide)
Fertilizers, pesticides and herbicides

Detergents

Asphalt and concrete compounds

Hazardous chemicals such as acids, lime, adhesives, paints, solvents, and curing
compounds

Any other material that may be detrimental if released to the environment

Design and Installation Specifications

The following steps should be taken to minimize risk:

Temporary storage area should be located away from vehicular traffic, near the con-
struction entrance(s), and away from waterways or storm drains.

Material Safety Data Sheets (MSDS) should be supplied for all materials stored.
Chemicals should be kept in their original labeled containers.

Hazardous material storage on-site should be minimized.
Hazardous materials should be handled as infrequently as possible.

During the wet weather season (Oct 1 — April 30), consider storing materials in a
covered area.

Materials should be stored in secondary containments, such as earthen dike, horse
trough, or even a children’s wading pool for non-reactive materials such as deter-
gents, oil, grease, and paints. Small amounts of material may be secondarily con-
tained in “bus boy” trays or concrete mixing trays.

Do not store chemicals, drums, or bagged materials directly on the ground. Place
these items on a pallet and, when possible, and within secondary containment.

If drums must be kept uncovered, store them at a slight angle to reduce ponding of
rainwater on the lids to reduce corrosion. Domed plastic covers are inexpensive
and snap to the top of drums, preventing water from collecting.

Material Storage Areas and Secondary Containment Practices:

Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or
302 shall be stored in approved containers and drums and shall not be overfilled.
Containers and drums shall be stored in temporary secondary containment facil-
ities.

Temporary secondary containment facilities shall provide for a spill containment
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volume able to contain 10% of the total enclosed container volume of all con-
tainers, or 110% of the capacity of the largest container within its boundary,
whichever is greater.

Secondary containment facilities shall be impervious to the materials stored
therein for a minimum contact time of 72 hours.

Secondary containment facilities shall be maintained free of accumulated rain-
water and spills. In the event of spills or leaks, accumulated rainwater and spills
shall be collected and placed into drums. These liquids shall be handled as haz-
ardous waste unless testing determines them to be non-hazardous.

Sufficient separation should be provided between stored containers to allow for
spill cleanup and emergency response access.

During the wet weather season (Oct 1 — April 30), each secondary containment
facility shall be covered during non-working days, prior to and during rain events.

Keep material storage areas clean, organized and equipped with an ample supply
of appropriate spill clean-up material (spill kit).

The spill kit should include, at a minimum:
o 1-Water Resistant Nylon Bag
o 3-0il Absorbent Socks 3”x 4’
o 2-0Oil Absorbent Socks 3”’x 10’
o 12-0il Absorbent Pads 17"x19”
o 1-Pair Splash Resistant Goggles
o 3-Pair Nitrile Gloves
o 10-Disposable Bags with Ties

o Instructions

BMP C154: Concrete Washout Area

Purpose

Prevent or reduce the discharge of pollutants to stormwater from concrete waste by con-
ducting washout off-site, or performing on-site washout in a designated area to prevent
pollutants from entering surface waters or ground water.

Conditions of Use

Concrete washout area best management practices are implemented on construction
projects where:
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1. If the discharge velocity at the outletis less than 5 fps (pipe slope less than 1
percent), use 2-inch to 8-inch riprap. Minimum thickness is 1-foot.

2. For51to 10 fps discharge velocity at the outlet (pipe slope less than 3 per-
cent), use 24-inch to 48-inch riprap. Minimum thickness is 2 feet.

3. Foroutlets at the base of steep slope pipes (pipe slope greater than 10 per-
cent), an engineered energy dissipater shall be used.

« Filter fabric or erosion control blankets should always be used under riprap to pre-
vent scour and channel erosion.

« New pipe outfalls can provide an opportunity for low-cost fish habitat improve-
ments. For example, an alcove of low-velocity water can be created by con-
structing the pipe outfall and associated energy dissipater back from the stream
edge and digging a channel, over-widened to the upstream side, from the outfall.
Overwintering juvenile and migrating adult salmonids may use the alcove as shel-
ter during high flows. Bank stabilization, bioengineering, and habitat features may
be required for disturbed areas. This work may require a HPA. See Volume V
(p.765) for more information on outfall system design.

Maintenance Standards

« Inspect and repair as needed.

« Add rock as needed to maintain the intended function.

Storm drain inlet protection prevents coarse sediment from entering drainage systems
prior to permanent stabilization of the disturbed area.

Conditions of Use

Use storm drain inlet protection at inlets that are operational before permanent sta-
bilization of the disturbed drainage area. Provide protection for all storm drain inlets
downslope and within 500 feet of a disturbed or construction area, unless conveying run-
off entering catch basins to a sediment pond or trap.

Also consider inlet protection for lawn and yard drains on new home construction. These
small and numerous drains coupled with lack of gutters in new home construction can
add significant amounts of sediment into the roof drain system. If possible delay
installing lawn and yard drains until just before landscaping or cap these drains to pre-
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vent sediment from entering the system until completion of landscaping. Provide 18-
inches of sod around each finished lawn and yard drain.

Table 1I-4.2.2 Storm Drain Inlet Protection (p.358) lists several options for inlet protection.

All of the methods for storm drain inlet protection tend to plug and require a high fre-

guency of maintenance. Limit drainage areas to one acre or less. Possibly provide emer-

gency overflows with additional end-of-pipe treatment where stormwater ponding would

cause a hazard.

Table 11-4.2.2 Storm Drain Inlet Protection

Applicable for

ters

Type of !nlet Emergency Paved/ Earthen Conditions of Use
Protection Overflow
Surfaces
Drop Inlet Protection
Excavated drop Yes, tem- Appllc-:abl-e for heavy flows. Egsy
. . porary flood- |Earthen to maintain. Large area Require-
inlet protection |, : At
ing will occur ment: 30'x30'/acre
Block and .
gravel drop inlet [Yes Paved or Earthen Appllcaple for heavy concentrated
. flows. Will not pond.
protection
Gravel and wire Applicable for heavy concentrated
drop inletpro- |No flows. Will pond. Can withstand
tection traffic.
Catch basin fil- Yes Paved or Earthen [Frequent Maintenance required.

Curb Inlet Protection

Curb inlet pro-

Small capacity

Used for sturdy, more compact

tection with Paved ) .

wooden weir overflow installation.

Block and

gravel curb inlet |Yes Paved Sturdy, but limited filtration.
protection

Culvert Inlet Protection

Culvertinlet Sed-
iment trap

18 month expected life.

Design and Installation Specifications

Excavated Drop Inlet Protection - An excavated impoundment around the storm drain.
Sediment settles out of the stormwater prior to entering the storm drain.
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Provide a depth of 1-2 ft as measured from the crest of the inlet structure.
Slope sides of excavation no steeper than 2H:1V.
Minimum volume of excavation 35 cubic yards.

Shape basin to fit site with longest dimension oriented toward the longest inflow
area.

Install provisions for draining to prevent standing water problems.
Clear the area of all debris.

Grade the approach to the inlet uniformly.

Drill weep holes into the side of the inlet.

Protect weep holes with screen wire and washed aggregate.
Seal weep holes when removing structure and stabilizing area.

Build a temporary dike, if necessary, to the down slope side of the structure to pre-
vent bypass flow.

Block and Gravel Filter - A barrier formed around the storm drain inlet with standard con-
crete blocks and gravel. See Figure 11-4.2.8 Block and Gravel Filter (p.360).

Provide a height of 1 to 2 feet above inlet.

Recess the first row 2-inches into the ground for stability.

Support subsequent courses by placing a 2x4 through the block opening.
Do not use mortar.

Lay some blocks in the bottom row on their side for dewatering the pool.

Place hardware cloth or comparable wire mesh with “2-inch openings over all
block openings.

Place gravel just below the top of blocks on slopes of 2H:1V or flatter.

An alternative design is a gravel donut.

Provide an inlet slope of 3H:1V.

Provide an outlet slope of 2H:1V.

Provide a1-foot wide level stone area between the structure and the inlet.
Use inlet slope stones 3 inches in diameter or larger.

Use gravel 2- to ¥%-inch at a minimum thickness of 1-foot for the outlet slope.
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Figure 11-4.2.8 Block and Gravel Filter
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Notes:
1. Drop inlet sediment barriers are to be used for small, nearly level drainage areas. (less
than 5%)
2. Excavate a basin of sufficient size adjacent to the drop inlet.
3. The top of the structure (ponding height) must be well below the ground elevation
downslope to prevent runoff from bypassing the inlet. A temporary dike may be
necessary on the downslope side of the structure.

NOT TO SCALE
- 0 .
e - | Figure 11-4.2.8
h— — Block and Gravel Filter
DEPARTMENT OF Revised August 2015
E C O L O G Y Please see http://www.ecy.wa.gov/copyright.html for copyright notice including permissions,
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Gravel and Wire Mesh Filter - A gravel barrier placed over the top of the inlet. This struc-
ture does not provide an overflow.

« Use a hardware cloth or comparable wire mesh with “2-inch openings.
« Use coarse aggregate.
« Provide a height 1-foot or more, 18-inches wider than inlet on all sides.

« Place wire mesh over the drop inlet so that the wire extends a minimum of 1-foot
beyond each side of the inlet structure.

« Overlap the strips if more than one strip of mesh is necessary.
« Place coarse aggregate over the wire mesh.

« Provide atleast a 12-inch depth of gravel over the entire inlet opening and extend
at least 18-inches on all sides.

Catchbasin Filters — Use inserts designed by manufacturers for construction sites. The
limited sediment storage capacity increases the amount of inspection and maintenance
required, which may be daily for heavy sediment loads. To reduce maintenance require-
ments combine a catchbasin filter with another type of inlet protection. This type of inlet
protection provides flow bypass without overflow and therefore may be a better method
for inlets located along active rights-of-way.

« Provides 5 cubic feet of storage.
» Requires dewatering provisions.

« Provides a high-flow bypass that will not clog under normal use at a construction
site.

« Insert the catchbasin filter in the catchbasin just below the grating.

Curb Inlet Protection with Wooden Weir— Barrier formed around a curb inlet with a
wooden frame and gravel.

» Use wire mesh with Y2-inch openings.
« Use extra strength filter cloth.

Construct a frame.

« Attach the wire and filter fabric to the frame.
« Pile coarse washed aggregate against wire/fabric.
« Place weight on frame anchors.

Block and Gravel Curb Inlet Protection — Barrier formed around a curb inlet with concrete
blocks and gravel. See Figure 11-4.2.9 Block and Gravel Curb Inlet Protection (p.363).
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« Use wire mesh with "2-inch openings.

« Place two concrete blocks on their sides abutting the curb at either side of the inlet
opening. These are spacer blocks.

« Place a 2x4 stud through the outer holes of each spacer block to align the front
blocks.

« Place blocks on their sides across the front of the inlet and abutting the spacer
blocks.

« Place wire mesh over the outside vertical face.
» Pile coarse aggregate against the wire to the top of the barrier.

Curb and Gutter Sediment Barrier — Sandbag or rock berm (riprap and aggregate) 3 feet
high and 3 feet wide in a horseshoe shape. See Figure [1-4.2.10 Curb and Gutter Barrier

(p.364).

« Construct a horseshoe shaped berm, faced with coarse aggregate if using riprap, 3
feet high and 3 feet wide, at least 2 feet from the inlet.

« Construct a horseshoe shaped sedimentation trap on the outside of the berm sized
to sediment trap standards for protecting a culvert inlet.

Maintenance Standards

« Inspect catch basin filters frequently, especially after storm events. Clean and
replace clogged inserts. For systems with clogged stone filters: pull away the
stones from the inlet and clean or replace. An alternative approach would be to use
the clogged stone as fill and put fresh stone around the inlet.

« Do not wash sediment into storm drains while cleaning. Spread all excavated
material evenly over the surrounding land area or stockpile and stabilize as appro-
priate.

Approved as Equivalent

Ecology has approved products as able to meet the requirements of BMP C220: Storm
Drain Inlet Protection. The products did not pass through the Technology Assessment
Protocol — Ecology (TAPE) process. Local jurisdictions may choose not to accept this
product approved as equivalent, or may require additional testing prior to consideration
for local use. The products are available for review on Ecology’s website at
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/equivalent.html
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Figure 11-4.2.9 Block and Gravel Curb Inlet Protection
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Notes:

1. Use block and gravel type sediment barrier when curb inlet is located in gently sloping street
segment, where water can pond and allow sediment to separate from runoff.
2. Barrier shall allow for overflow from severe storm event.
3. Inspect barriers and remove sediment after each storm event. Sediment and gravel must be
removed from the traveled way immediately. NOT TO SCALE

Figure 11-4.2.9
D — — Block and Gravel Curb Inlet Protection
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Figure 11-4.2.10 Curb and Gutter Barrier
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Notes:
1. Place curb type sediment barriers on gently sloping street segments, where water can
pond and allow sediment to separate from runoff.
2. Sandbags of either burlap or woven 'geotextile’ fabric, are filled with gravel, layered
and packed tightly.
3. Leave a one sandbag gap in the top row to provide a spillway for overflow.
4. Inspect barriers and remove sediment after each storm event. Sediment and gravel
must be removed from the traveled way immediately. NOT TO SCALE

"ﬁn Figure 11-4.2.10
D — — Curb and Gutter Barrier
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I-2.5.4 Minimum Requirement #4 - Preservation of Natural Drainage Systems and
Outfalls

The property was visited in January 2022, during a storm-event to verify drainage patterns.
The subject property slopes gently from the west towards the east. The existing property is
covered with heavy vegetation. The drainage sheet flows from the subject property into 90
Avenue SE, then turns south, and flows into a catch basin at the south end of a dead-end cul-
de-sac on 90" Avenue SE. The drainage then enters a large ponding area, called Ellis Pond.
Ellis Pond overflows towards the west and into an open ditch on the east side of 89" Avenue
SE. The drainage then continues south within closed 12" conveyance pipes towards SE 47t
Street. The drainage then crosses SE 47t Street flowing south approximately 200 feet before
entering an open channel flowing west. The channel was flowing with heavy flow during site
visit; there were no sings of overtopping or capacity problems within the downstream system.






I-2.5.5 Minimum Requirement #5 - On-Site Stormwater Management

The proposed project discharge shall be evaluated using "List #1, On-Site Stormwater
Management BMPs for projects triggering Minimum Requirements #1 - #5”— DOE Volume 1,
chapter 2, pages 56 and 57.

The subject property is located within an infiltration infeasibility area as shown the attached City
of Mercer Island “Infiltration Infeasibility Map”. A soils evaluation is not required.

List #1

Lawn and landscape areas — feasible - The use of Post-Construction Soil Quality and Depth
shall be implemented within areas of the property that are not covered by hard surfaces and
were disturbed during condition.

Roofs:
1.a. Full Dispersion — infeasible due to lack of available 100’ of vegetated flow path
downgradient from the roof area.

1.b. Full Infiltration — infeasible due to lack of permeable soils.

2. Rain Gardeny/Bioretention — infeasible due to lack of available area on the
downgradient portion of the property (east side). Can not remove trees in this area nor
work under.

3. Downspout Dispersion System — infeasible due to lack of available 50’ flow path
downgradient of the downspout leaders.

Other Hard Surfaces:
1. Full Dispersion— infeasible due to the lack of available 100’ of vegetated flow path
length.

2.a. Permeable Pavement — infeasible infiltration type BMP not recommended by City
of Mercer Island Infiltration Infeasibility Map.

2.b. Rain Gardeny/Bioretention — infeasible due to lack of available space on the
downgradient portion of the property (east side).

3. Sheet Flow Dispersion — infeasible due to lack of available 25 feet of flow path
downgradient from driveway.

There are no available BMPs to provide treatment of the roof area or other hard surfaces.
Therefore, connection the public storm system within 90" Avenue SE will be provided.

The roof area shall be collected using downspouts and a 4” downspout conveyance pipe flowing
east towards the southeast corner of the property. The footing drain shall be collected using a
perforate 4” pipe and conveying to the southeast corner connection into the downspout line
near the public right-of-way on 90" Avenue SE. The driveway shall slope towards the east and
sheet flow into 90" Avenue SE then flow south into the conveyance storm conveyance system
on the west side of 90" Avenue SE.
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