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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL, APPENDIX C

APPENDIX C
SMALL PROJECT DRAINAGE REQUIREMENTS

The drainage requirements in this appendix are for small scale residential and agricultural projects that
are subject to Small Project Drainage Review as determined in Section 1.1.2 of the Surface Water
Design Manual (SWDM). Small Project Drainage Review is a simplified alternative to the Full Drainage
Review process normally conducted by the County as part of its review of permits to evaluate a project's
compliance with the core and special requirements of the SWDM. The thrust of these requirements is to
provide for mitigation and control of increased runoff and pollution from development sites. For larger
developments, this typically involves engineering analysis and design of flow control facilities (e.g.,
detention ponds) to mitigate increased runoff, water quality treatment facilities (e.g., wetponds) to remove
pollutants from the runoff, and erosion and sediment controls (ESC) to minimize the discharge of
sediment-laden runoff during construction.

For small scale projects, required mitigation of runoff impacts can usually be achieved with simpler
measures that can be applied by a non-engineer. These include flow control BMPs (Best Management
Practices) such as splash blocks or gravel trenches to disperse or infiltrate runoff from impervious areas, or
reducing the amount of impervious area and preserving native vegetation. Such measures provide both
flow and water quality mitigation. Also included are simpler erosion and sediment control (ESC)
measures applicable to small projects to prevent sediment transport during construction. Examples of
ESC measures include phasing or minimizing clearing, terracing exposed slopes, and placing straw or
other mulching materials on exposed soils.

In most cases, the small project drainage requirements in this appendix can be met with submittals
prepared by contractors, architects, or homeowners without the involvement of a professional engineer.
For more information on the Small Project Drainage Review Process, see Reference Section C.5.1 (p. C-
101).

Why Flow control BMPs are Necessary for Small Projects

On undeveloped land, most rainwater soaks into the ground and flows slowly to nearby lakes and streams
through the upper layers of soil. When that same area is cleared or covered with an impervious surface,
the rainwater is no longer captured by dense vegetation and forest duff, but flows quickly and in greater
quantities across the site and through pipes and channels to streams and lakes. Also, as it flows over
developed surfaces (e.g., driveways, roads, lawns, and pastures), various pollutants generated by human
uses of the land are picked up and carried downstream. The increased quantities of runoff from the site,
when combined with increases from other sites, results in increased flooding and erosion of downstream
properties and damage to aquatic areas habitat. And, the pollutants collected by the runoff degrade the
water quality and habitat functions of streams, lakes, and wetlands. Larger developments address these
impacts by storing the runoff in engineered flow control facilities (e.g., detention or infiltration ponds or
vaults) that slowly release the runoff downstream and by treating the runoff in engineered water quality
facilities (e.g., wet ponds, biofiltration swales, or sand filters).
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APPENDIX C SMALL PROJECT DRAINAGE REQUIREMENTS

Controlling flows from small projects is just as important as controlling flows from large developments,
because the cumulative effect of uncontrolled flows from many small projects can be equivalent to those
from a single large project. For most small projects, however, engineered flow control facilities may not
be practicable or even warranted if the quantity of runoff from developed surfaces can be minimized,
dispersed, or otherwise infiltrated onsite through the use of flow control BMPs. The same holds true for
water quality facilities. While the primary focus of flow control BMPs is to mitigate increased runoff
quantities, they are also effective in mitigating increased pollution generated by developed surfaces.

Why ESC is Necessary

ESC measures are necessary because land disturbing activity associated with clearing or construction of a
project exposes a site's soils to erosion by stormwater. The soil eroded from disturbed areas is referred to
as sediment, which is washed downstream and deposited in pipes, ditches, streams and lakes. Sediment
deposited in a pipe or ditch reduces its capacity to convey flows and can increase the likelihood of
flooding. Sediment deposited in streams clog the gravels that salmon use for spawning. Nutrients
contained in the eroded soil that reach lakes can upset the chemical balance of the lake, causing excessive
growth of algae, milfoil, and other plants, and decreasing recreational uses such as swimming, boating,
and fishing. ESC measures prevent soil erosion during development of the site until the site can be
stabilized with vegetation cover/landscaping.

Utility of Appendix C

For projects in Small Project Drainage Review, this appendix outlines the drainage requirements, flow
control BMPs, and ESC measures necessary to mitigate the stormwater impacts of development without
the construction of expensive stormwater facilities (i.e., flow control and water quality facilities). For
projects in Full Drainage Review or other types of drainage review, the flow control BMPs contained in
this appendix are referenced for application to any size or type of project as specified in the SWDM. In
fact, because flow control facilities cannot mitigate all the impacts from developed surfaces, flow control
BMPs are required to some extent on nearly all projects in drainage review regardless of whether
stormwater facilities are required (see SWDM Section 1.2.3.4, "Flow Control BMPs Requirement").

Organization of Appendix C

The information presented in this appendix is organized into five main sections as follows:
e Section C.1, "Small Project Drainage Review Requirements" (p. C-5)

e Section C.2, "Flow Control BMPs" (p. C-23)

e  Section C.3, "Erosion and Sediment Control (ESC) Measures" (p. C-79)

e Section C.4, "Small Project Drainage Plan Specifications" (p. C-91)

e Section C.5, "Reference Section" (p. C-101)

Definitions of Key Terms

Proper application of the small project drainage requirements in this appendix requires an understanding
of the following key terms and their definitions. These terms are highlighted in bold italic throughout
Appendix C. Other important terms are defined in the text when they are first introduced. These are
highlighted in italic when they are first introduced but are not highlighted throughout the appendix as are
key terms.

Agricultural project means any project located on, and proposing improvements consistent with, the
permitted uses of land zoned for Agriculture (A zoned lands) as defined in KCC 21A.08.

Civil engineer means a person licensed by the State of Washington as a professional engineer in civil
engineering.
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Erosion hazard area is the critical area' designation, defined and regulated in KCC 21A, that is applied to
areas underlain by soils that are subject to severe erosion when disturbed. See the definition of this term
in KCC 21A.06 for more details.

Flood hazard area is the critical area designation, defined and regulated in KCC 21A, that is applied to
areas subject to inundation by a 100-year flood event or areas at risk from channel migration. See the
definition of this term in KCC 21A.06 for more details. Flood hazard areas generally include, but are
not limited to, aquatic areas (e.g., streams or lakes), wetlands, or closed depressions. A flood hazard
area may consist of the following components as determined by DDES: 100-year floodplain, zero-rise
flood fringe, zero-rise floodway, FEMA floodway, and channel migration zones.

Geotechnical engineer means a civil engineer licensed by the State of Washington who has at least four
years of professional employment as a geotechnical engineer in responsible charge, including
experience with landslide evaluation. Geotechnical engineers specialize in the design and
construction aspects of earth materials.

Land disturbing activity means any activity that results in a change in the existing soil cover, both
vegetative and non-vegetative, or the existing soil topography. Land disturbing activities include, but
are not limited to demolition, construction, clearing, grading, filling, excavation, and compaction.
Land disturbing activity does not include tilling conducted as part of agricultural practices, landscape
maintenance, or gardening.

Landslide hazard area is the critical area designation, defined and regulated in KCC 21A, that is applied
to areas subject to severe risk of landslide due to topography, soil conditions, and geology. See the
definition of this term in KCC 21A.06 for more details.

Engineering geologist means a person licensed by the State of Washington as a geologist specializing in
evaluating geologic site characteristics to determine the responses of geologic processes and materials
to development activities, such as removal of vegetation; construction activities such as earthwork;
applying loads in foundations and embankments; use of earth materials in construction; and modifying
ground water flow.

Native vegetated surface means a surface in which the soil conditions, ground cover, and species of
vegetation are like those of the original native condition for the site. More specifically, this means (1)
the soil is either undisturbed or has been treated according to the "native vegetated landscape"
specifications in Appendix C, Section C.2.1.8; (2) the ground is either naturally covered with
vegetation litter or has been top-dressed with 4 inches of hog fuel (or other suitable mulch) consistent
with the native vegetated landscape specifications in Appendix C; and (3) the vegetation is either (a)
comprised predominantly of plant species, other than noxious weeds, that are indigenous to the coastal
region of the Pacific Northwest and that reasonably could have been expected to occur naturally on the
site or (b) comprised of plant species specified for a native vegetated landscape in Appendix C.
Examples of these plant species include trees such as Douglas fir, western hemlock, western red cedar,
alder, big-leaf maple and vine maple; shrubs such as willow, elderberry, salmonberry and salal; and
herbaceous plants such as sword fern, foam flower, and fireweed.

New impervious surface means the addition of a hard or compacted surface like roofs, pavement, gravel,
or dirt; or the addition of a more compacted surface, like paving over pre-existing dirt or gravel.

New pervious surface means the conversion of a native vegetated surface or other native surface to a non-
native pervious surface (e.g., conversion of forest or meadow to pasture land, grass land, cultivated
land, lawn, landscaping, bare soil, etc.), or any alteration of existing non-native pervious surface that
significantly increases surface and storm water runoff (e.g., conversion of pasture land, grass land, or
cultivated land to lawn, landscaping, or bare soil; or alteration of soil characteristics).

' Critical area includes the following types of hazard or habitat areas defined and regulated in KCC 21A: coal mine hazard area,

erosion hazard area, flood hazard area, landslide hazard area, seismic hazard area, steep slope hazard area, volcanic hazard
area, aquatic area, wetland, wildlife habitat conservation area, wildlife habitat network, and critical aquifer recharge area.
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Pollution-generating impervious surface is an impervious surface considered to be a significant source of
pollutants in surface and storm water runoff. Such surfaces include those subject to vehicular use
(e.g., driveways, parking areas, roadways, etc.) or storage of erodible or leachable materials, wastes,
or chemicals, and which receive direct rainfall or the run-on or blow-in of rainfall. Metal roofs are
also considered pollution-generating impervious surface unless they are treated to prevent leaching.
See the "Definitions" section of the SWDM for more details on this term.

Project site means that portion of a sife and any offsite areas subject to proposed project activities,
alterations, and improvements including those required by this appendix.

Single family residential project means any project that (a) constructs or modifies a single family dwelling
unit, (b) makes improvements (e.g., driveways, roads, outbuildings, play courts, etc.) or clears native
vegetation on a lot that contains or will contain a single family dwelling unit, or (c) is a plat, short plat,
or boundary line adjustment that creates or adjusts lots that will contain single family dwelling units.

Site (a.k.a. development site), as used in this appendix, means a single parcel, or two or more contiguous
parcels that are under common ownership or documented legal control, used as a single parcel for
purposes of applying for authority from King County to carry out a development/project proposal.

Steep slope hazard area is the critical area designation, defined and regulated in KCC 21A, that is applied
to areas on a slope of 40% or more within a vertical elevation change of at least 10 feet. See the
definition of this term in KCC 21A.06 for more details.

Target impervious surface, as used in this appendix, means that portion of a site's impervious surface
required to be mitigated by flow control BMPs. For projects on small sites/lots (<22,000 square feet),
target impervious surface is as specified in Section C.1.3.1 (e.g., roof area or equivalent when
applying the full dispersion or full infiltration flow control BMPs). For projects on large sites/lots
(222,000 square feet), target impervious surface is all new impervious surface together with any
existing impervious surface added on or after January 8, 2001 (the effective date of the Endangered
Species Act "take prohibition" issued by the federal government to protect Puget Sound Chinook
salmon). Note: any impervious surface on the site other than target impervious surface may be
mitigated by flow control BMPs in trade for not mitigating an equivalent-sized area of target
impervious surface.
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C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

Small Project Drainage Review is required for any proposed single family residential project or
agricultural project that results in 2,000 square feet or more of new impervious surface and meets one of
the following criteria:

e The project will result in no more than 10,000 square feet of total impervious surface added on or
after January 8, 2001 (the effective date of the Endangered Species Act “take prohibition” issued by
the Federal government to protect Puget Sound Chinook Salmon) and no more than 35,000 square feet
of new pervious surface (for sites zoned as RA, F, or A, this new pervious surface threshold may be
increased to 70,000 square feet or 35% of the site, whichever is greater), OR

e The project will result in no more than 4% total impervious surface and 15% new pervious surface
on a single parcel sife zoned as RA or F, or on a single or multiple parcel site zoned as A, AND all
impervious surface area, except 10,000 square feet of it, will be set back from its natural location of
discharge from the sife at least 100 feet for every 10,000 square feet of total impervious area.

Note: for the purposes applying this threshold to a proposed single family residential subdivision (i.e., plat
or short plat project), the impervious surface coverage assumed on each created lot shall be 4,000 square
feet (8,000 square feet if the site is zoned as RA) or the maximum allowed by KCC 21A.12.030, whichever
is less. A lower impervious surface coverage may be assumed for any lot in which the lower impervious
surface coverage is set as the maximum through a declaration of covenant recorded for the lot. Also, the
new pervious surface assumed on each created lot shall be the entire lot area, except the assumed
impervious portion and any portion in which native conditions are preserved by a clearing limit per KCC
16.82, a covenant or easement recorded for the lot, or a tract dedicated by the proposed subdivision.

All projects subject to Small Project Drainage Review must comply with the following two basic
mitigation requirements in this appendix:

1. Apply flow control BMPs to developed surfaces as directed in Section C.1.3 (p. C-13), and

2. Apply erosion and sediment control (ESC) measures to disturbed areas during construction as
directed in Section C.1.4 (p. C-20).

To show how these requirements will be met, project applicants must submit drainage plans and
supporting documentation as directed in Section C.1.5 (p. C-21).

In addition, some small projects may have site-specific or project-specific drainage concerns or
requirements that must be addressed by a civil engineer or County engineering review staff. Examples
include the presence of flood, erosion, or landslide hazards on or near the site, safe conveyance of
stormwater through the site, and application of special drainage requirements. The County will identify
any such issues during Small Project Drainage Review and will require a separate Targeted Drainage
Review in addition to Small Project Drainage Review to address them (see Section C.1.2, p. C-9). This
may require the additional submittal of sife information, reports, and/or engineering plans signed and
stamped by a civil engineer. For more information on how Targeted Drainage Review relates to Small
Project Drainage Review, see Reference Section C.5.1 (p. C-101).

Use Section C.1.1 (below) to determine the scope of requirements, if any, that must be addressed by a civil
engineer and/or County engineering review staff under Targeted Drainage Review, and learn where to
look to determine the scope of requirements for application of flow control BMPs and ESC measures and
submittal of information necessary for Small Project Drainage Review.
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SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

C.1.1

PROCEDURE FOR DETERMINING REQUIREMENTS

The following questionnaire/flow chart (Table C.1.1.A) is intended to be a guide for determining the scope
of requirements that will apply to a project in Small Project Drainage Review, and Targeted Drainage
Review if applicable. It will refer or direct you to more specific information on the application of
requirements found in subsequent subsections, and in some cases, King County Code.

TABLE C.1.1.A QUESTIONNAIRE/FLOW CHART FOR DETERMINING REQUIREMENTS

adjacent to a flood hazard
area as determined by DDES
through a "critical area review"
per KCC 21A.24.1007?

No. Question If YES If NO

1. Is the proposed project Go to the next question. The project does not need to
subject to drainage review as meet the requirements of the
determined by consulting SWDM or this appendix.
DDES? or Section 1.1.1 of the
SWDM.

2. Is the project subject to Small | Step through the following Full Drainage Review, Targeted
Project Drainage Review as questions to (1) determine the Drainage Review, or Large
determined in Section C.1 (p. | scope of requirements, if any, Project Drainage Review is
C-5) and confirmed with that must be addressed by a required as specified in the
DDES? civil engineer and/or DDES SWDM, and engineering plans

under Targeted Drainage signed and stamped by a civil
Review, and (2) learn where to | engineer must be submitted to
look to determine the scope of | DDES. Use the SWDM and not
requirements for application of | this appendix to determine
flow control BMPs and ESC drainage review requirements.
measures and submittal of
information necessary for Small
Project Drainage Review.

3. Does the site contain oris it | A notice on title will be required | Skip to Question 7 (p. C-8).

as specified in KCC 21A.24.170
and associated public rule, and
any proposed structures or
substantial improvements within
the 100-year floodplain will
require a FEMA Elevation
Certificate completed by a civil
engineer or land surveyor per
KCC 21A.24.270. See Section
C.1.2.1 (p. C-10) for further

details. Go to the next question.

2 DDES means the King County Department of Development and Environmental Services, which is the department responsible
for conducting drainage review of proposed projects that are subject to a King County development permit or approval.
Applicants for a permit or approval should contact DDES permit review staff prior to submittal to determine/confirm that
drainage review is required, and if so, what type of drainage review is appropriate. Applicants may also arrange a predesign
meeting with DDES permit review staff to confirm the type of drainage review and scope of drainage requirements that apply
to the proposed project.

1/24/2005
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C.1.1 PROCEDURE FOR DETERMINING REQUIREMENTS

TABLE C.1.1.A QUESTIONNAIRE/FLOW CHART FOR DETERMINING REQUIREMENTS

No. Question If YES If NO

4. Has the 100-year floodplain The floodplain boundary and A floodplain study in
boundary and base flood base flood elevation must be accordance with Section 4.4.2
elevation® been determined shown on the project's site of the SWDM must be
for the flood hazard area plans and on the face of any completed by a civil engineer
based on available flood recorded documents if the (or authorized agency) to
hazard data and deemed project is a subdivision. See determine the appropriate
acceptable by DDES in Section C.1.2.1 (p. C-10) for floodplain boundary and base
accordance with KCC further details. Go to the next flood elevation that will be used
21A.24.2307 question. by DDES to evaluate the

proposed project's compliance
with the flood hazard area
development standards in KCC
21A.24. See Section C.1.2.1 (p.
C-10) for further details and
requirements. Go to the next

question.

5. Is the project site portion of | Go to the next question. The project site must be
the site located on land that is relocated to land that is outside
entirely outside of the 100- of the 100-year floodplain and
year floodplain boundary and above the base flood elevation,
above the base flood or a civil engineer must
elevation determined in evaluate and modify the project
Question 47 as needed to comply with the

standards in KCC 21A.24 for
development within the
floodplain. This may require a
major floodplain study in
accordance with Section 4.4.2
of the SWDM to determine the
floodway boundary of the flood
hazard area. See Section
C.1.2.1 (p. C-10) for further
details and requirements. Go to
the next question.

6. Has a channel migration The severe and moderate Go to the next question.

zone* been mapped by King | channel migration hazard area
County for the flood hazard | boundaries must be delineated
area? on the project's site plans and
on any recorded documents if
the project is a subdivision.
DDES will review the proposed
project for compliance with the
channel migration zone
development standards in KCC
21A.24.275. Go to the next
question.

3 Base flood elevation is the elevation of the 100-year floodplain, at the project site, that has been determined in accordance
with the standards in KCC 21A.24.230.

4 Channel migration zone means those areas within the lateral extent of likely stream channel movement that are subject to risk
due to stream bank destabilization, rapid stream incision, stream bank erosion and shifts in the location of stream channels,
as shown on King County’s Channel Migration Zone maps. The channel migration zone includes two additional components,
the severe channel migration hazard area, which includes the present channel width plus the area at greatest risk of lateral
movement, and the moderate channel migration hazard area, which is the remaining portion of the channel migration zone.
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SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

TABLE C.1.1.A QUESTIONNAIRE/FLOW CHART FOR DETERMINING REQUIREMENTS

No.

Question

If YES

If NO

Does the site contain or is it
adjacent to an erosion
hazard area as determined by
DDES through a "critical area
review" per KCC 21A.24.1007?

DDES may require additional
flow control or ESC measures
designed by a civil engineer to
avoid impacts to these areas.
See Section C.1.2.2 (p. C-11)
for further details. Go to the
next question.

Go to the next question.

Does the site contain or is it
adjacent to a steep slope
hazard area or landslide
hazard area as determined by
DDES through a "critical area
review" per KCC 21A.24.1007?

DDES will review the project for
compliance with the develop-
ment standards for these hazard
areas as specified in KCC
21A.24. The DDES staff
geologist must approve all
drainage systems for the project
and may require a geotechnical
analysis. A tightline designed
by a civil engineer may be
required to safely convey any
concentrated runoff through the
hazard area. See Section
C.1.2.3 (p. C-11) for further
details. Go to the next question.

Go to the next question.

Is the project located in a
basin planning area,
community planning area,
Critical Drainage Area (CDA),
or other area with adopted
area-specific drainage
requirements AND does the
project exceed the minimum
thresholds for these drainage
requirements as determined
by DDES (see Section
C.1.2.4,p. C-12)?

The project must meet the area-
specific drainage requirements,
some of which may require
drainage systems or measures
designed by a civil engineer.
DDES will determine which
requirements are applicable and
if engineering plans signed and
stamped by a civil engineer are
required. Go to the next
question

Go to the next question.

10.

Is the project proposing 3
acres or more of land
disturbing activity (see
Section C.1.2.5, p. C-12)?

ESC plans signed and stamped
by a civil engineer are required
to address compliance with the
ESC standards for larger
projects specified in Appendix D
of the SWDM. Go to the next
question.

Go to the next question.

11.

Is the project proposing to
construct or modify a drainage
pipe or ditch that is 12 inches
or more in diameter/depth, or
does the project site receive
surface or storm water from a
drainage pipe or ditch that is
12 inches or more in
diameter/depth (see Section
C.1.2.6, p. C-12)?

Engineering plans signed and
stamped by a civil engineer are
required to address compliance
with the Targeted Drainage
Review requirements pertaining
to constructed or modified
conveyance systems in the
SWDM. Go to the next
question.

Go to the next question.

12.

Are there any other drainage
features onsite (swales,
ditches, etc.) that may impact
the proposed project or
downstream properties or be
impacted by the project?

Engineering analysis by a civil
engineer may be required.
DDES staff will need to assess
features. Go to the next
question.

Go to the next question.

1/24/2005

2005 Surface Water Design Manual — Appendix C

C-8




C.1.1 PROCEDURE FOR DETERMINING REQUIREMENTS

C.1.2

TABLE C.1.1.A QUESTIONNAIRE/FLOW CHART FOR DETERMINING REQUIREMENTS
No. Question If YES If NO
13. | Is the proposed project on a Apply flow control BMPs in Apply flow control BMPs in
site/lot smaller than 22,000 accordance with the Small Lot | compliance with the Large Lot
square feet? BMP Requirements in Section BMP Requirements in Section
C.1.3.1 (p. C-13) and the Flow | C.1.3.2 (p. C-15) and the Flow
Control BMP Implementation Control BMP Implementation
Requirements in Section C.1.3.3 | Requirements in Section C.1.3.3
(p- C-18). (p- C-18).
Apply ESC measures in Apply ESC measures in
accordance with Section C.1.4 | accordance with Section C.1.4
(p- C-20). (p- C-20).
Comply with the small project Comply with the small project
submittal requirements in submittal requirements in
Section C.1.5 (p. C-21) Section C.1.5 (p. C-21)

TARGETED DRAINAGE REVIEW REQUIREMENTS

Targeted Drainage Review is usually required in addition to Small Project Drainage Review for any
projects that have one or more of the following characteristics as determined by DDES:

e The project's drainage or improvements may impact or be impacted by the presence of certain critical
areas (i.e., streams, lakes, wetlands, flood hazard areas, erosion hazard areas, steep slope hazard
areas, and landslide hazard areas).

e The project is subject to additional drainage requirements by virtue of its location in areas where
special drainage requirements have been adopted.

e The project proposes 3 acres or more of land disturbing activity.

¢ The project proposes to construct or modify a drainage pipe/ditch that is 12 inches or more in size or
depth or receives runoff from a drainage pipe/ditch that is 12 inches or more in size or depth.

e The project has other concerns that require evaluation, analysis, and/or design by civil engineer.

For some small projects in Targeted Drainage Review, DDES permit review staff may be able to address
some of the above concerns/requirements without a civil engineer through approval of the flow control
BMPs/ESC measures in this appendix combined with increased setbacks, geotechnical review, or permit
approval conditions. In other cases, a civil engineer will be required to address specific requirements in
the SWDM and submit engineering plans.

Note: Targeted Drainage Review is not a substitute for a Critical Area Review. Small project proposals
are not exempted from applicable requirements of KCC 21A.24 (critical areas regulations) including
critical area reports, notices on title, buffers, building setbacks, and development standards/alterations.

2005 Surface Water Design Manual — Appendix C 1/24/2005

C9



SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

C.1.2.1 FLOOD HAZARD AREAS

Some small projects may be on sites that contain or are adjacent to a flood hazard area for a stream, lake,
wetland, closed depression,® marine shoreline, or other water feature as determined by DDES through a
critical area review. If the project is on such a site, the 100-year floodplain boundary and base flood
elevation, at a minimum, must be determined and shown on the project's site plans® and on the face of any
recorded documents for a subdivision. If the flood hazard area includes a channel migration zone mapped
by King County, the severe and moderate channel migration hazard area boundaries must also be
delineated on the project's sife plans and on any recorded documents if the project is a subdivision. DDES
will review the proposed project for compliance with the channel migration zone development standards in
KCC 21A.24.275.

The floodplain and base flood elevation may be identified from an already completed 100-year
floodplain study approved by DDES in accordance with KCC 21A.24.230. Examples of approved
floodplain studies include the Federal Emergency Management Agency (FEMA) mapping of the 100-year
floodplain and base flood elevation, and floodplain mapping completed by the King County Department of
Natural Resources, Water and Land Resources Division (WLRD).

If an approved floodplain study does not exist for the site, one must be prepared by a civil engineer in
accordance with the methods and procedures in Section 4.4.2 of the SWDM. For some sites, if the project
site is at least 10 feet above the ordinary high water mark or 2 feet above the downstream overflow
elevation of a water feature, a simplified study per Section 4.4.2 may be used to identify an "approximate"
floodplain boundary and base flood elevation. In some cases, DDES engineering review staff, in lieu of a
civil engineer, may identify this approximate floodplain boundary and base flood elevation based on
elevation information provided by the applicant's land surveyor.”

If any portion of the project is within the 100-year floodplain, the 100-year floodway boundary must also
be determined and shown on the project's site plans and on the face of any recorded documents for a
subdivision. As with the floodplain boundary and base flood elevation, a floodplain study may be required
in accordance with Section 4.4.2 of the SWDM to determine the floodway if one has not already been
completed and approved by DDES for the site.

If the flood hazard area includes a King County-mapped channel migration zone, the two component
channel migration hazard area boundaries (severe and moderate) must be shown on the project's site plans
and on the face of any recorded documents for a subdivision.

DDES uses all of the flood hazard area information determined above to review a project for compliance
with FEMA regulations and the County's flood hazard area regulations in KCC 21A.24. If DDES staff
determines that the proposed project meets these regulations for building in or near a floodplain, the
permit may be approved with specific conditions to ensure the project does not impact the floodplain and
that a flood will have minimal impact on the project site. Examples of conditions could include:

¢ Building on a portion of the site where the existing ground is higher than the 100-year flood elevation,

¢ Building within the flood fringe using a pier or pile foundation to provide unrestricted flow through
the foundation area,

e Placing no fill within any portion of the floodplain without providing equivalent compensating
storage.

Closed depression means an area greater than 5,000 square feet at overflow elevation that is low-lying and that has no or
such a limited surface water outlet that the area acts as a stormwater retention facility. The primary loss of water volume from
a closed depression is through evapotranspiration and discharge into the ground rather than surface flow.

Note: for single family residential permits and permits for agricultural projects, DDES may waive the requirement for
floodplain delineation on the site plan, provided the plan notes that a floodplain exists and indicates the base flood elevation.

7 Land surveyor means a person licensed by the State of Washington as a professional land surveyor.
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For permits proposing a building within the 100-year floodplain, a "FEMA Elevation Certificate" must
be completed by a civil engineer or land surveyor and submitted to DDES after the foundation is
constructed but prior to the framing approval. The certificate documents the elevation of the lowest
finished floor of the building as determined by or under the direction of a civil engineer or land surveyor.
This certificate is often required by mortgage companies, and it helps the homeowner obtain proper flood
insurance and maintain accurate insurance ratings for flood-prone areas.

Prior to permit approval (or in the case of a short plat, at or before recording), a notice on title must be
recorded for the site (or the individual lots of a short plat project) as specified in KCC 21A.24.170 and its
associated public rule. The notice on title must note that a flood hazard area exists and that no fill or
alteration is allowed within the flood hazard area. The base flood elevation must also be noted.

If DDES staff determines that the proposed project does not meet FEMA or County regulations for
building in or near a floodplain, the applicant may be required to hire a civil engineer to address
compliance with these regulations. If the project site is partially or fully located in the mapped 100-year
floodway, the permit may be denied as federal and County regulations prohibit building structures in the
floodway.

C.1.2.2 EROSION HAZARD AREAS

Some projects may drain to or be on sites that contain an erosion hazard area, which is a critical area
defined and regulated in KCC 21A. Vegetation removal and grading make erosion hazard areas prone to
erosion and sediment transport, and the point discharge® of stormwater runoff can cause erosion in such
areas even if they are well vegetated. Small projects determined to drain to these areas may be required to
provide additional flow control BMPs or other measures that must be engineered. In addition, more strict
ESC measures may be required as well as a notice on title as specified in KCC 21A.24. If flow control
and erosion and sediment control cannot be adequately addressed by the flow control BMPs and ESC
measures in this appendix, DDES may require a civil engineer to provide a site-specific construction
sequence and engineered site improvement/ESC plans.

C.1.2.3 STEEP SLOPE AND LANDSLIDE HAZARD AREAS

Some projects may drain to or be on sites that contain or are adjacent to a steep slope hazard area or a
landslide hazard area. Storm runoff not properly controlled can cause erosion, landslides, raveling, and
instability. Point discharge of runoff is not allowed near or onto these areas. Flow control BMPs may be
allowed if installed according to the design requirements and specifications in Section C.2.

All drainage systems on or near steep slope hazard areas or landslide hazard areas must be approved by
the DDES staff geologist.

If flow control BMPs are not adequate to prevent adverse impacts to a steep slope hazard area or
landslide hazard area as determined by the DDES staff geologist, a tightline® may be constructed to
convey the runoff to a stable discharge point with adequate energy dissipation. The location of the
discharge point must be onsite or within a drainage easement or public right-of-way. The tightline must
conform to the materials and design requirements of Section 4.2 of the Surface Water Design Manual and
must be approved by a geotechnical engineer, engineering geologist, or the DDES staff geologist.

Tightlines typically require design by a civil engineer in accordance with Section 4.2.2.1 of the Surface
Water Design Manual. However, for a simple installation serving one lot, DDES engineering and/or
geotechnical staff may provide a standardized design if they determine that the standardized tightline and
energy dissipation system is appropriate. Note: For most small projects with less than 10,000 square feet
of impervious surface, the tightline system may be constructed using 6-inch diameter "solid wall

Point discharge means a concentrated flow from a pipe, ditch, or other similar drainage feature.

Tightline means a continuous length of pipe that conveys water from one point to another (typically down a steep slope) with
no inlets or collection points in between.
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C1.24

C.1.2.5

C.1.2.6

polyethylene (SWPE) pipe" with a standard outfall. See Figure 4.2.2.D of the Surface Water Design
Manual for an example tightline outfall.

ADOPTED AREA-SPECIFIC DRAINAGE REQUIREMENTS

Some projects may be subject to additional drainage requirements and/or engineering analysis by virtue of
their location in an area where special drainage requirements have been adopted via a basin plan, salmon
conservation plan, stormwater compliance plan, lake management plan, flood hazard reduction plan, etc.
Projects located in such areas must comply with these requirements if the requirements are more stringent
than the requirements of this appendix as determined by DDES.

Engineering analysis and/or engineering plans signed and stamped by a civil engineer may be required to
comply with these requirements or show that the project is exempt or below the threshold for application
of specific requirements. DDES staff will determine which requirements apply and the extent of
engineering analysis required. When engineering analysis shows that a requirement threshold will not be
exceeded, the project's applicant, contractors, and inspectors must be notified of any actions or limitations
necessary to prevent that threshold from being exceeded.

THREE ACRES OR MORE OF LAND DISTURBING ACTIVITY

Small projects proposing 3 acres or more of land disturbing activity typically require an engineered
sediment pond designed in accordance with the ESC Standards for larger projects specified in Appendix D
of the SWDM. In order to comply with these standards, an engineered ESC plan and limited scope
Technical Information Report (TIR) signed and stamped by a civil engineer will be required. DDES may
waive this requirement if the site's topography is such that no more than 3 acres of disturbed area will
drain to one location.

PIPES/DITCHES TWELVE INCHES OR MORE IN SIZE OR DEPTH

Small projects that propose to construct or modify a drainage pipe/ditch that is 12 inches or more in size or
depth or that receive runoff from a drainage pipe/ditch that is 12 inches or more in size or depth, must
submit engineering plans meeting the requirements outlined for Targeted Drainage Review Category #2
(see Section 1.1.2.2 of the Surface Water Design Manual). This requirement may be waived by DDES for
driveway culverts less than 25 feet in length that match downstream and upstream culvert sizes.
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C.1.3 APPLICATION OF FLOW CONTROL BMPS

Flow control BMPs are methods and designs for dispersing, infiltrating, or otherwise reducing or
preventing development-related increases in runoff at or near the sources of those increases. Flow control
BMPs include, but are not limited to, preservation and use of native vegetated surfaces to fully disperse
runoff; use of other pervious surfaces to disperse runoff; roof downspout infiltration; permeable
pavements; rainwater harvesting; vegetated roofs; and reduction of development footprint.

For projects subject to Small Project Drainage Review, the application of flow control BMPs is mandatory
for individual lot projects (i.e., projects not subdividing land) and is optional for subdivision projects
unless otherwise specified by DDES. For individual lot projects, flow control BMPs must be applied as
specified by one of the following two sets of BMP requirements, whichever is applicable based on the size
of site/lot:

e "Small Lot BMP Requirements" (for sites/lots <22,000 square feet), Section C.1.3.1
e '"Large Lot BMP Requirements" (for sites/lots >22,000 square feet), Section C.1.3.2

These requirements specify both the order of preference for selection of flow control BMPs and their
extent of application to the developed surfaces of an individual lot project. This application of
requirements is illustrated by the flow chart in Figure C.1.3.A (p. C-103). In addition, the implementation
of flow control BMPs by projects on either size of site/lot must be in accordance with the "BMP
Implementation Requirements" detailed in Section C.1.3.3.

If the proposed project is a single family residential subdivision (i.e., plat or short plat project), the
application of flow control BMPs for future anticipated improvements on the lots created by the
subdivision may be deferred until an individual lot project is proposed for permit approval on each lot.
Alternatively, the BMPs required for anticipated improvements on each lot may be installed as part of the
subdivision project if the applicant so chooses. In either case, the required application of BMPs, in terms
of order of preference and extent of application to developed surfaces, is the same as that for an individual
lot project (i.e., as specified in Sections C.1.3.1 or C.1.3.2, and C.1.3.3).

Note: road right-of-way improvements constructed as part of a subdivision project may require
implementation of flow control BMPs or other mitigation as determined necessary by DDES.

C.1.3.1 SMALL LOT BMP REQUIREMENTS

Any proposed project that is on an individual sife/lot smaller than 22,000 square feet must comply with
the flow control BMP application requirements in this section.

A. MITIGATION OF IMPERVIOUS SURFACE

For projects subject to small lot BMP requirements, flow control BMPs must be applied to the project's
target impervious surface according to the order of preference and extent of application specified in the
following requirements:

1. The feasibility and applicability of full dispersion as detailed in Section C.2.1 (p. C-24) must be
evaluated for the roof area (or an impervious area of equivalent size) on the site/lot. If feasible and
applicable, full dispersion of roof runoff must be implemented as part of the proposed project.
Typically, small lot full dispersion will be applicable only in subdivisions where enough forest was
preserved by tract, easement, or covenant to meet the minimum requirements for full dispersion in
Section C.2.1.1 (p. C-24). If this first requirement is met for the site/lot, no other flow control BMPs
are required for mitigation of impervious surface, and the remaining requirements below are optional.

2. Where full dispersion of roof runoff (or equivalent) is not feasible or applicable, or will cause
flooding or erosion impacts, the feasibility and applicability of full infiltration as detailed in Section
C.2.2 (p. C-38) must be evaluated for roof runoff (note, this will require a soils report for the site/lot).
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B.

If feasible and applicable, full infiltration of roof runoff must be implemented as part of the
proposed project. If this requirement or the full dispersion requirement above is met for the site/lot,
no other flow control BMPs are required, and the remaining requirements below are optional.

3. Where full dispersion or full infiltration of roof runoff as specified in Requirements 1 and 2 above is
not feasible or applicable, or will cause flooding or erosion impacts, one or more of the following
BMPs must be applied to (or used to mitigate for) an impervious area equal to at least 10% of the
sitellot for site/lot sizes up to 11,000 square feet and at least 20% of the site/lot for site/lot sizes
between 11,000 and 22,000 square feet. For projects located within a critical aquifer recharge
area,'® these impervious area amounts must be doubled. The BMPs listed below may be located
anywhere on the site/lot subject to the limitations and design specifications for each BMP. These
BMPs must be implemented as part of the proposed project.

e Limited Infiltration (see Section C.2.3)

e Basic Dispersion (see Section C.2.4),

¢ Rain Garden (see Section C.2.5),

¢ Permeable Pavement (see Section C.2.6),

¢ Rainwater Harvesting (see Section C.2.7),

e Vegetated Roof (see Section C.2.8),

¢ Reduced Impervious Surface Credit (see Section C.2.9),
e Native Growth Retention Credit (see Section C.2.10).

4. Any proposed pipe connection of roof downspouts to the local drainage system'" must be via a
perforated pipe connection as detailed in Section C.2.11.

MITIGATION OF NEW PERVIOUS SURFACE

For projects subject to small lot BMP requirements, no flow control BMPs are required for new pervious
surface. Note, however, that KCC 16.82.100(G) requires amendment of the soil to mitigate for lost
moisture holding capacity in any area that has been compacted or that has had some or all of the duff layer
or underlying topsoil removed. The amendment must be such that the replaced topsoil is a minimum of 8
inches thick, unless the applicant demonstrates that a different thickness will provide conditions equivalent
to the soil moisture holding capacity native to the site. The replaced topsoil must have an organic content
of 8-13% dry weight and a pH suitable for the proposed surface vegetation (for most soils in King County,
4 inches of well-rotted compost tilled into the top 8 inches of soil is sufficient to achieve the organic content
standard). The amendment must take place between May 1 and October 1.

MITIGATION OF WATER QUALITY IMPACTS

For projects subject to small lot BMP requirements, water quality impacts are adequately addressed
through proper application of flow control BMPs to impervious surface as specified above.

10 Critical aquifer recharge area is the critical area designation, defined and regulated in KCC 21A, that is applied to areas where

extra protection of groundwater quantity and quality is needed because of known susceptibility to contamination and
importance to drinking water supply. Such areas are delineated on the King County Critical Aquifer Recharge Area Map
available at DDES or on the County's Geographic Information System (GIS). See the definition of this term in KCC 21A.06 for
more details.

" Local drainage system means any natural or constructed drainage feature that collects and concentrates runoff from the site

and discharges it downstream.
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C.1.3.2 LARGE LOT BMP REQUIREMENTS

Any proposed project that is on an individual site/lot greater than or equal to 22,000 square feet must
comply with the flow control BMP application requirements in this section. Note that projects applying
for a Rural Stewardship Plan or Farm Management Plan as allowed in KCC 21A.24 to reduce buffer
requirements or clearing standards may be required to implement additional flow control BMPs to
mitigate for lost habitat functions.

A. MITIGATION OF IMPERVIOUS SURFACE

For projects subject to large lot BMP requirements, flow control BMPs must be applied to the project's
target impervious surface according to the order of preference and extent of application specified in the
following requirements:

1. The feasibility and applicability of full dispersion as detailed in Section C.2.1 (p. C-24) must be
evaluated for all target impervious surface. If feasible and applicable, full dispersion must be
implemented as part of the proposed project. Typically, full dispersion will be applicable only to
sites/lots or portions of sites/lots where enough forest is preserved by a clearing limit per KCC 16.82
or by recorded tract, easement, or covenant to meet the minimum requirements for full dispersion in
Section C.2.1.1 (p. C-24). If this requirement for full dispersion is met for all target impervious
surface of the project, no other flow control BMPs are required.

2. For that portion of target impervious surface where full dispersion is not feasible or applicable, or
will cause flooding or erosion impacts, the feasibility and applicability of full infiltration of roof
runoff as detailed in Section C.2.2 (p. C-38) must be evaluated (note, this will require a soils report
for the site/lot). If feasible and applicable, full infiltration of roof runoff must be implemented as part
of the proposed project.

3. For that portion of target impervious surface not addressed by Requirements 1 and 2 above, one or
more of the following BMPs must be implemented as part of the proposed project:

e Limited Infiltration (see Section C.2.3),

¢ Basic Dispersion (see Section C.2.4),

e Rain Garden (see Section C.2.5),

¢  Permeable Pavement (see Section C.2.6),

¢ Rainwater Harvesting (see Section C.2.7),

¢ Vegetated Roof (see Section C.2.8),

¢ Reduced Impervious Surface Credit (see Section C.2.9),
e Native Growth Retention Credit (see Section C.2.10).

4. Any proposed pipe connection of roof downspouts to the local drainage system must be via a
perforated pipe connection as detailed in Section C.2.11.

B. MITIGATION OF NEW PERVIOUS SURFACE

For projects subject to large lot BMP requirements, flow control BMPs are required for all new pervious
surface when it exceeds 35,000 square feet. Flow control BMPs must be applied to new pervious surface
according to the order of preference and extent of application specified in the following requirements:

1. The feasibility and applicability of full dispersion as detailed in Section C.2.1 (p. C-24) must be
evaluated for all new pervious surface. If feasible and applicable, full dispersion must be
implemented as part of the proposed project. Typically, full dispersion will be applicable only to
sites/lots or portions of sites/lots where enough forest is preserved by a clearing limit per KCC 16.82
or by recorded tract, easement, or covenant to meet the minimum requirements for full dispersion in

2005 Surface Water Design Manual — Appendix C 1/24/2005
C-15



SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

Section C.2.1.1 (p. C-24). If this requirement for full dispersion is met for all pervious surfaces of the
project, no other flow control BMPs are required.

2. For that portion of new pervious surface not addressed in Requirement 1 above, one or more of the
following BMPs must be implemented as part of the proposed project. This requirement may be
waived or reduced where DDES determines that the requirement is not practicable or will cause
flooding or erosion impacts.

e Basic Dispersion (see Section C.2.4),
¢ Rain Garden (see Section C.2.5).

Note: In addition to the above requirements, KCC 16.82.100(G) requires amendment of the soil to
mitigate for lost moisture holding capacity in any area that has been compacted or that has had some or
all of the duff layer or underlying topsoil removed. The amendment must be such that the replaced topsoil
is a minimum of 8 inches thick, unless the applicant demonstrates that a different thickness will provide
conditions equivalent to the soil moisture holding capacity native to the site. The replaced topsoil must
have an organic content of 8-13% dry weight and a pH suitable for the proposed surface vegetation (for
most soils in King County, 4 inches of well-rotted compost tilled into the top 8 inches of soil is sufficient to
achieve the organic content standard). The amendment must take place between May 1 and October 1.

MITIGATION OF WATER QUALITY IMPACTS

For projects subject to large lot BMP requirements, most water quality impacts will be adequately
addressed through proper application of flow control BMPs to impervious and pervious surfaces as
specified above. However, if the project results in 5,000 square feet or more of new pollution-generating
impervious surface from which runoff is not fully dispersed in accordance with Section C.2.1 (p. C-24),
then one of the following actions must be taken:

e Reduce existing or proposed pollution-generating impervious surface so that the 5,000-square-foot
threshold is not triggered (e.g., reduce the amount of metal roofing that is pollution-generating), or

e Provide a water quality facility designed by a civil engineer in accordance with Section 1.2.8 of the
SWDM to treat the runoff that is not fully dispersed from all new pollution-generating impervious
surface.
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FIGURE C.1.3.A FLOWCHART FOR DETERMINING APPLICATION OF FLOW CONTROL BMPS

Is the project on a site/lot

Yes

Is it feasible and

No

surface as per

smaller than 22,000 square feet? applicable to
implement full Yes | No further BMPs
Apply one or more of the following to impervious area dispersion for the " required. Note:
>10% of site/lot for site/lot sizes <11,000 sf and = 20% of roof area as per Any proposed
site/lot for site/lot sizes between 11,000 and 22,000 sf (For Section C.2.17? connection of roof
projects located in critical aquifer recharge areas these downspouts to
impervious area amounts double): No ‘ local drainage
1. Limited Infiltration (Section C.2.3) - - system must be
2. Basic Dispersion (Section C.2.4) Is it fea;lble via perforated
3. Rain Garden (Section C.2.5) and applicable pipe connection
4. Permeable Pavement (Section C.2.6) No to implement Yes per Section
5. Rainwater Harvesting (Section C.2.7) - full infiltration > C.2.11.
6. Vegetated Roof (Section C.2.8) of the roof i
7. Reduced Impervious Service Credit (Section C.2.9) runoff as per
8. Native Growth Retention Credit (Section C.2.10) Section C.2.27?
Notes:
No flow control BMPs are required for new pervious surfaces.
Water quality impacts are adequately addressed with the above flow control BMPs.
The project must be a site/lot - Is it feasible
greater than or equal to 22,000 square feet? and applicable to
implement full Yes No further BMPs
dlsper.smn on > required. Note:
all target impervious Any proposed

connection of roof

following order of preference:

Basic Dispersion (Section C.2.4)
Rain Garden (Section C.2.5)

One or more of the following BMPs must be implemented Section C.2.1? downspouts to
for target impervious surface not addressed with full No + local drainage
dispersion or with full infiltration of roof runoff: ; . system must be
1. Full Infiltration (Section C.2.2) ls it feasible and e perforated
2. Limited Infiltration (Section C.2.3) No applicable to implement pipe connection
3. Basic Dispersion (Section C.2.4) full infiltration of the per Section
4. Rain Garden (Section C.2.5) roof "T'nOff as ger C.2.11.
5. Permeable Pavement (Section C.2.6) Section C.2.2° A
6. Rainwater Harvesting (Section C.2.7) Yes+
7. Vegetated Roof (Section C.2.8) Is there any remaining target
8. Reduced Impervious Service Credit (Section C.2.9) Yes |impervious surface not addressed| No
9. Native Growth Retention Credit (Section C.2.10) with full dispersion or with full
infiltration of roof runoff?

A

Note:

Flow control BMPs are required for all new pervious surface when it exceeds 35,000 sf. Flow control BMPs must be applied in the

1. The feasibility and applicability of full dispersion as detailed in Section C.2.1 must be evaluated for all new pervious surfaces.
2. For those pervious surfaces not addressed in Requirement 1 above, one or more of the following BMPs must be implemented:

A

Note:

The following extra water quality provisions must be implemented if the project results in 5,000 sf or more of additional pollution
generating impervious surface from which runoff is not fully dispersed in accordance with Section C.2.1:

1. Reduce existing or proposed pollution generating impervious surface so that the 5,000 sf threshold is not triggered.
2. Provide water quality facilities designed by a licensed civil engineer in accordance with Section 1.2.8 of the SWDM.
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C.1.3.3 FLOW CONTROL BMP IMPLEMENTATION REQUIREMENTS

The flow control BMPs required in Section C.1.3.1 or C.1.3.2 above must be implemented in accordance
with the following requirements:

1.

Implementation Responsibility. All flow control BMPs required for the site/lot must be
implemented (installed) by the applicant as part of the proposed project unless they have already
implemented as part of a subdivision project (e.g., plat or short plat) that created the lot.

Maintenance Responsibility. Maintenance of all required flow control BMPs is the responsibility of
the owner of the site/lot served by these BMPs. The responsibility for such maintenance must be
clearly assigned to the current and future owners of the site/lot through a "declaration of covenant and
grant of easement” as described in Requirement 3 below.

Declaration of Covenant and Grant of Easement. A declaration of covenant and grant of easement
must be recorded for each site/lot that contains flow control BMPs. A draft of the proposed covenant
must be reviewed and approved by DDES prior to recording. All required covenants must be
recorded prior to final construction approval for the proposed project. The covenant in Reference
Section C.5.2, p. C-105, (or equivalent) must be used, and is designed to achieve the following:

a) Provide notice to future owners of the presence of flow control BMPs on the lot and the
responsibility of the owner to retain, uphold, and protect the flow control BMP devices, features,
pathways, limits, and restrictions.

b) Include as an exhibit, a recordable version’ of the following drainage plan information:

e  The flow control BMP site plan showing all developed surfaces (impervious and pervious)
and the location and dimensions of flow control BMP devices, features, flowpaths (if
applicable), and limits of native growth retention areas (if applicable). This plan(s) must be
to scale and include sife topography in accordance with the specifications for such plans in
Section C.4.2 (p. C-93). Note: DDES may waive this element if, for example, the only flow
control BMP proposed is a limit on impervious surface (reduced footprint).

¢ The flow control BMP design and maintenance details for each flow control BMP per
Section C.4.3 (p. C-97). This includes a diagram (if applicable) of each flow control BMP
device or feature and written maintenance and operation instructions and restrictions for each
device, feature, flowpath (if applicable), native growth retention area (if applicable) and
impervious surface coverage (if applicable).

¢) Require that each flow control BMP be operated and maintained at the owner's expense in
accordance with the above exhibit.

d) Grant King County or its successor the right to enter the property at reasonable times for
purposes of inspecting the flow control BMPs and to perform any corrective maintenance, repair,
restoration, or mitigation work on the flow control BMPs that has not been performed by the
property owner within a reasonable time set by DNRP, and to charge the property owner for the
cost of any maintenance, repair, restoration, or mitigation work performed by King County.

e) Prohibit any modification or removal of flow control BMPs without written approval from King
County. In cases where the modification or removal is done under a King County development
permit, the approval must be obtained from DDES (or its successor) and a covenant must be
recorded to reflect the changes. In all other cases, the approval must be obtained from DNRP (or
its successor) and a covenant must be recorded to reflect the changes. Approval will be granted
only if equivalent protection in terms of hydrologic performance is provided by other means.

12 Recordable version means one that meets King County's "Standard Formatting Requirements for Recording Documents"

pursuant to RCW 36.18.010 and 65.04.045, available online at ftp:/ftp.metrokc.gov/records/formatting requirements.pdf or
from the King County Recorder's Office. These requirements include specifications for such things as page size (8'/2" x 14" or
smaller), font size (at least 8-point), and margin width (1" on all sides of every page if there is a standard cover sheet).
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4. Timing of Implementation. All required flow control BMPs must be installed prior to final
inspection approval of constructed improvements. For BMPs that rely on vegetation, the vegetation
must be planted and starting to grow prior to final construction approval.

5. Acceptance Standards. Flow control BMPs may be inspected during and/or following construction.
Approval of the constructed BMPs will be based on verification that the materials and placement
appear to meet the specifications and that the BMPs appear to function as designed. Onsite
observations may be used to verify that materials are as specified and material receipts checked.
Performance may be evaluated by a site visit while it is raining or by testing with a bucket of water or
garden hose to check pavement permeability or proper connection to BMP devices/features, etc.

6. Drainage Concerns. If DDES determines that there is a potential for drainage impacts to a
neighboring property or critical area, then additional measures may be required. Some flow control
BMPs may not be appropriate in certain situations, and will not be allowed by DDES where they may
cause drainage problems.

7. Geotechnical Concerns. A geotechnical engineer, engineering geologist, or DDES staff geologist
must evaluate flow control BMPs proposed on slopes steeper than 15%. In addition, DDES may
require review by a geotechnical engineer or engineering geologist of any proposed BMP within 50
feet of a slope steeper than 15%. DDES may also require some projects to route flows down or
around such slopes using non-perforated pipes. Some flow control BMPs may not be appropriate for
these locations, and will not be allowed by DDES where flows may cause erosion problems.

8. Sewage System Concerns. If DDES determines that there is a potential conflict between onsite
sewage systems and flow control BMPs, additional measures may be required. Some projects may
need to route flows past onsite sewage systems using non-perforated pipes. Also, some flow control
BMPs may not be appropriate for these sites, and will not be allowed where sewage systems may be
impacted.

9. Engineering Concerns. While most of the flow control BMPs in this appendix can be implemented
by a non-engineer, there are some that have structural components that must be designed or evaluated
by a civil engineer or structural engineer.'®* When a BMP is proposed that has such components as
identified in Section C.2, DDES may require submittal of engineering plans for that component signed
and stamped by a civil engineer or structural engineer.

10. Connection to Subsurface Drains. Flow control BMPs should not be connected to subsurface
drains (e.g., footing drains) as these connections may adversely affect the performance of the BMPs,
and in some cases may cause reverse flow into the footing drains during storm events.

11. Small Project Drainage Plan. The type, size, and placement of proposed flow control BMPs are to
be shown on the flow control BMP site plan portion of the small project drainage plan submitted for
the proposed project. This plan must be in accordance with the specifications for such plans outlined
in Section C.4 (p. C-91) unless otherwise directed by DDES.

'3 Structural engineer means a person licensed by the State of Washington as a professional civil engineer specializing in
structural engineering.
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SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

C.14

APPLICATION OF ESC MEASURES

It is the responsibility of both the applicant and contractor to prevent the erosion and transport of sediment
and other construction-related pollutants to the maximum extent practicable. Erosion and sediment control
(ESC) measures must be used both during and after construction as specified in this section.

ESC measures used during construction are referred to as temporary ESC measures. Examples of
temporary ESC measures include the use of mulches or other cover materials, marked/minimized clearing
limits, and routing of water around exposed soils. Installation and maintenance of silt fencing is an
example of sediment trapping. ESC measures used after construction are referred to as permanent or final
stabilization measures. Examples of permanent ESC measures include landscaping, mulching, and seeding.

Projects in Small Project Drainage Review must apply ESC measures in accordance with the following
requirements:

1. The measures detailed in Section C.3.1, "Temporary ESC" (p. C-79), must be applied as needed
during construction to minimize the amount of sediment mobilized and trap any mobilized sediment
before it leaves the disturbed portion of the site.

2. The measures detailed in Section C.3.2, "Final Stabilization" (p. C-90), must be applied after
construction to stabilize disturbed areas against further erosion.

3. The placement and type of proposed ESC measures are to be shown on the small site ESC plan
portion of the small project drainage plan submitted for the proposed project. This plan must be in
accordance with the specifications for such plans outlined in Section C.4 (p. C-91) unless otherwise
directed by DDES.

4. If DDES finds that implementation of the proposed ESC plan is insufficient to prevent the transport
of sediment to the maximum extent practicable, additional measures will be required by DDES. In
some cases, an ESC plan prepared by a civil engineer may be required.

5. The contractor or other persons performing construction activities shall comply with the water
quality source control BMPs specified for such activities in the King County Stormwater Pollution
Prevention Manual. A note to this effect must be put on the approved ESC plan.

6. Prior to commencing construction, the applicant must identify to the County a contact person
responsible for overseeing the installation and maintenance of required ESC measures and compliance
with the Stormwater Pollution Prevention Manual during construction. The name and contact
information for this person must be on or attached to small site ESC plan at the time of construction.

7. Both the applicant and contractor are responsible for implementation and maintenance of the
approved ESC plan and any additional measures required by the County.
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C.1.5 SMALL PROJECT SUBMITTAL REQUIREMENTS

For projects in Small Project Drainage Review, the items listed below must be submitted to DDES for
review unless the item is not applicable or necessary as specified for that item below or as determined by
DDES. See Section C.5.1 (p. C-101) for a description of the DDES permit review process for Small
Project Drainage Review.

1. A small project drainage plan, which includes the components specified in Section C.4 (p. C-91)
unless otherwise directed by DDES. These components vary depending on whether the project is an
individual lot development or a subdivision. For most projects in Small Project Drainage Review (i.e.,
individual lot projects), the required components of a small project drainage plan include a flow
control BMP site plan, flow control BMP design and maintenance details, a small site ESC plan, and a
written drainage assessment with supporting documentation (e.g., soils report, special studies, etc).
Note: small project subdivisions that do not require engineering plans or analysis will typically be
asked to complete small project drainage plans prior to preliminary approval of the subdivision.
Projects submitting small project drainage plans after preliminary approval must include in the
written assessment a discussion of any changes made to the project after preliminary approval.

2. A draft of the declaration of covenant and grant of easement required to be recorded for
application of flow control BMPs on an individual site/lot in accordance with Requirement 3 of
Section C.1.3.3.

3. A copy of any recorded covenant that limits the amount of impervious surface or clearing on the site
for purposes of qualifying for Small Project Drainage Review. If one does not exist or does not
include provisions for County inspection, it must be combined with the covenant required for
application of flow control BMPs.

4. An engineering plan and technical information report signed and stamped by a civil engineer if
needed to address targeted drainage review requirements identified in Section C.1.1 and described in
Section C.1.2. The specifications for such plans and reports are found in Chapter 2 of the SWDM.
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C.2 FLOW CONTROL BMPs

This section presents the minimum design requirements and specifications for each type of flow control
BMP. Flow control BMPs are methods and designs for dispersing, infiltrating, or otherwise reducing or
preventing development-related increases in runoff at or near the sources of those increases. Flow control
BMPs include, but are not limited to, preservation and use of native vegetated surface to fully disperse
runoff; use of other pervious surfaces to disperse runoff; roof downspout infiltration; permeable
pavements; rainwater harvesting; vegetated roofs; and reduction of development footprint.

Intent of Flow Control BMPs

The primary intent of flow control BMPs is to mitigate the hydrologic impacts of impervious surface,
which means preventing or reducing the increased runoff peaks, volumes, and loss of groundwater
recharge associated with conversion of forest or grassland to impervious surface. Such impacts are known
to cause or contribute to downstream flooding, erosion, sedimentation, loss of aquatic habitat, and loss of
groundwater available for human consumption and summer stream flows necessary for fish use.

The secondary intent of flow control BMPs is to mitigate the water quality impacts of impervious surface
and in some cases, new pervious surface, where the new pervious surface exceeds 35,000 square feet.

Some flow control BMPs are more effective than others at minimizing hydrologic impacts and are given
preference in the BMP application requirements. For example, where substantial amounts of native
vegetation are being retained onsite, "full dispersion" of runoff is the preferred or required BMP if it can
be implemented onsite per the minimum design requirements and specifications in Section C.2.1 (p. C-24).
Organization of Section C.2

Section C.2 is organized as follows:

e Section C.2.1, "Full Dispersion" (p. C-24)

e Section C.2.2, "Full Infiltration" (p. C-38)

e Section C.2.3, "Limited Infiltration" (p. C-46)

e Section C.2.4, "Basic Dispersion" (p. C-48)

e Section C.2.5, "Rain Garden" (p. C-56)

e Section C.2.6, "Permeable Pavement" (p. C-61)

e Section C.2.7, "Rainwater Harvesting" (p. C-65)

e Section C.2.8, "Vegetated Roof" (p. C-68)

e Section C.2.9, "Reduced Impervious Surface Credit" (p. C-71)

e Section C.2.10, "Native Growth Retention Credit" (p. C-75)

e Section C.2.11, "Perforated Pipe Connection" (p. C-77)

Other Resources

Other resources are available that may be helpful in the design of flow control BMPs. The state
Department of Ecology Stormwater Management Manual for Western Washington (August 2001) and the
Puget Sound Water Quality Action Team's Low Impact Development Technical Guidance Manual for
Puget Sound (January 2005) are both good references and sources of ideas. For many of the above BMPs,
these manuals may provide much more design information than is presented in this appendix. Where such
information conflicts with the minimum design requirements and specifications contained herein, King
County's standards shall govern.
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SECTION C.2 FLOW CONTROL BMPs

C.2.1

C.2.1.1

FULL DISPERSION

Full dispersion is a BMP strategy for minimizing the area of onsite developed surface (i.e., impervious or
non-native pervious surface) relative to native vegetated surface (e.g., forested surface) together with the
application of dispersion techniques that utilize the natural capacity of the native vegetated surface to
mitigate the runoff quantity and quality impacts of the developed surfaces. Developed surfaces that meet
the minimum requirements and specifications for full dispersion as set forth in this section are referred to
as fully dispersed surfaces. As specified in the SWDM, fully dispersed impervious surface is not subject to
the "flow control facility requirement." Similarly, any pollution-generating impervious surface or
pervious surface that is fully dispersed is not subject to the water quality facility requirements of the
SWDM.

Applicable Surfaces

Full dispersion may be applied to any impervious surface such as a roof, driveway, parking area, or road,
and to any non-native pervious surface such as a lawn, landscaped area, or pasture.

Operation and Maintenance
See Section C.2.1.9 (p. C-37).

MINIMUM DESIGN REQUIREMENTS FOR FULL DISPERSION

All of the following requirements must be met in order for full dispersion to be feasible and applicable to a
target impervious surface or new pervious surface:

1. The total area of impervious surface being fully dispersed must be no more than 15% of the total area
of native vegetated surface being preserved by a clearing limit per KCC 16.82 or by a recorded tract,
easement, or covenant on the site. This area of native vegetated surface must be delineated on the site
as specified in and subject to the restrictions in Section C.2.1.2. The total area of impervious surface
plus non-native pervious surface'® being fully dispersed must be no more than 35% of the site. Note:
for sites that span the divide between two or more stream basins, DDES may require that these
percentages be applied by "threshold discharge area” as defined in the Surface Water Design Manual.

2. The runoff from a fully dispersed surface must be discharged using one of the following dispersion
devices in accordance with the design specifications and maximum area of fully dispersed surface for
each device as set forth in Sections C.2.1.3 through C.2.1.6:

e Splash blocks (see Section C.2.1.3, p. C-26)

® Rock pads (see Section C.2.1.4, p. C-26)

e QGravel filled trenches (see Section C.2.1.5, p. C-27)
¢  Sheet flow (see Section C.2.1.6, p. C-28)

3. A native vegetated flowpath segment of at least 100 feet in length (25 feet for sheet flow from a non-
native pervious surface) must be available along the flowpath that runoff would follow upon discharge
from a dispersion device listed in Minimum Requirement 2 above. The native vegetated flowpath
segment must meet all of the following criteria:

a) The flowpath segment must be over native vegetated surface.

b) The flowpath segment must be onsite or in an offsite tract or easement area reserved for such
dispersion.

14 Non-native pervious surface means a pervious surface that does not meet the definition of a native vegetated surface and is

not a natural water body or critical area.
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C.2.1 FULL DISPERSION

¢) The slope of the flowpath segment must be no steeper than 15% for any 20-foot reach of the
flowpath segment.

d) The flowpath segment must be located between the dispersion device and any downstream
drainage feature such as a pipe, ditch, stream, river, pond, lake, or wetland.

e) The flowpath segments for adjacent dispersion devices must be sufficiently spaced in order to
prevent overlap of flows in the segment areas. The minimum spacing between flowpath
segments is specified for each dispersion device in subsequent sections, and includes an exception
made in cases where sheet flow from a non-native pervious surface overlaps with other flowpath
segments.

4. For sites with septic systems, the discharge of runoff from dispersion devices must be located down
slope of the primary and reserve drainfield areas. DDES permit review staff can waive this
requirement if site topography clearly prohibits discharged flows from intersecting the drainfield.

5. Dispersion devices are not allowed in critical area buffers or on slopes steeper than 20%. Dispersion
devices proposed on slopes steeper than 15% or within 50 feet of a steep slope hazard area or
landslide hazard area must be approved by a geotechnical engineer or engineering geologist unless
otherwise approved by the DDES staff geologist.

6. The dispersion of runoff must not create flooding or erosion impacts as determined by the DDES. If
runoff is discharged toward a landslide hazard area, erosion hazard area, steep slope hazard area, or
any slope steeper than 15%, DDES may require evaluation and approval of the proposal by a
geotechnical engineer or engineering geologist.

C.2.1.2 DELINEATION OF NATIVE VEGETATED AREA FOR FULL DISPERSION

The area of native vegetated surface used for full dispersion must be delineated as a "native growth
retention area" on the flow control BMP site plan that will be attached to the required declaration of
covenant and grant of easement per Requirement 3 of Section C.1.3.3. Delineation of the native growth
retention area is subject to the following restrictions:

1. The principle restriction on native growth retention areas is removal of vegetation and trees. All
trees within the native growth retention area at the time of permit application shall be retained, aside
from approved timber harvest activities and the removal of dangerous and diseased trees.

2. The native growth retention area may include any unsubmerged'® critical areas and any critical area
buffers.

3. The native growth retention area may include previously cleared areas replanted by the proposed
project in accordance with the native vegetated landscape specifications in Section C.2.1.8 (p. C-35).

4. The native growth retention area may be used for passive recreation and related facilities, including
pedestrian and bicycle trails, nature viewing areas, fishing and camping areas, and other similar
activities that do not require permanent structures, provided that cleared areas and areas of compacted
soil associated with these areas and facilities do not exceed eight percent of the native growth
retention area.

5. The native growth retention area may contain utilities and utility easements, including other flow
control BMPs, but not septic systems.

Note: the Public Benefit Rating System (PBRS) provides tax credit for properties that preserve 4 acres or
more of contiguous open space in rural areas. Additional credits are granted under the forested open
space category, provided a Forest Management Plan is developed that maintains the open space in a fully
forested condition.

15 Unsubmerged means outside the ordinary high water mark of streams, lakes, and wetlands.

2005 Surface Water Design Manual — Appendix C 1/24/2005
C-25



SECTION C.2 FLOW CONTROL BMPs

C.2.1.3 USE OF SPLASH BLOCKS FOR FULL DISPERSION

Splash blocks such as that shown in Figure C.2.1.A (p. C-30) may be used to disperse the runoff collected
from small amounts of roof area and discharged via a downspout.

C.2.14

Design Specifications

1.

No more than 700 square feet of roof area may be drained to a single splash block unless the native
vegetated flowpath segment is longer than the 100-foot minimum length specified in Minimum
Requirement 3 of Section C.2.1.1.

A maximum roof area of 1,400 square feet may be discharged to a single splash block if the native
vegetated flowpath segment is at least 200 feet in length. Note: for roof areas larger than 700 square
feet, the splash block should be located away from building or other provisions should be made to
prevent flooding/erosion problems.

For roof areas of between 700 square feet and 1,400 square feet, the length of the flowpath segment
may vary proportionally between 100 and 200 feet.

For purposes of maintaining adequate separation of flows discharged from adjacent dispersion devices,
the native vegetated flowpath segment for the splash block must have at least 50 feet of separation from
an adjacent flowpath segment at the downstream end of whichever segment is the shorter. Exception:
where sheet flow from a non-native pervious surface overlaps with the flowpath of a splash block, the
splash block flowpath segment must be extended at least 1 foot for every 3 feet of non-native pervious
surface area width draining to the same flowpath. Note that width is measured in the general direction
that runoff flows across the non-native pervious surface.

USE OF ROCK PADS FOR FULL DISPERSION

Pads of crushed rock, 2 feet wide (perpendicular to flow) by 3 feet long by 6 inches deep, may be used as
a dispersion device to discharge small amounts of concentrated runoff from impervious surface or non-
native pervious surface.

Design Specifications

1.

No more than 700 square feet of impervious surface may be drained to a single rock pad unless the
native vegetated flowpath segment is longer than the 100-foot minimum length specified in Minimum
Requirement 3 of Section C.2.1.1 above. If the developed surface is non-native pervious surface other
than pasture, no more than 2,500 square feet may be drained to a single rock pad with a 100-foot
native vegetated flowpath segment. For pasture, the maximum is 8,000 square feet. Combinations of
different surfaces draining to a single rock pad are allowed provided that the sum of each surface area
divided by its maximum (e.g., impervious area divided by 700) is less than or equal to 1.0.

A maximum impervious surface area of 1,400 square feet may be drained to a single rock pad if the
native vegetated flowpath segment is at least 200 feet in length. For non-native pervious surface other
than pasture, the maximum area is 5,000 square feet. For pasture, the maximum is 16,000 square feet.
Again, combinations of different surfaces are allowed as explained in Item 1 above.

For impervious surface areas of between 700 and 1,400 square feet, the length of the flowpath
segment may vary proportionally between 100 and 200 feet. This variation is also allowed for non-
native pervious surfaces (i.e., between 2,500 and 5,000 square feet for surfaces other than pasture, and
between 8,000 and 16,000 square feet for pasture).

For purposes of maintaining adequate separation of flows discharged from adjacent dispersion
devices, the native vegetated flowpath segment for the rock pad must have at least 50 feet of
separation from an adjacent flowpath segment at the downstream end of whichever segment is the
shorter. Exception: where sheet flow from a non-native pervious surface overlaps with the flowpath

1/24/2005

2005 Surface Water Design Manual — Appendix C
C-26



C.2.1 FULL DISPERSION

of a rock pad, the rock pad flowpath segment must be extended at least 1 foot for every 3 feet of non-
native pervious surface area width draining to the same flowpath. Note that width is measured in the
general direction that runoff flows across the non-native pervious surface.

C.2.1.5 USE OF GRAVEL FILLED TRENCHES FOR FULL DISPERSION

Either of the two types of gravel filled trenches (also called "dispersion trenches") shown in Figure
C.2.1.C (p. C-32) and Figure C.2.1.D (p. C-33) may be used as a dispersion device to spread the discharge
of concentrated runoff from any type of developed surface.

General Design Specifications

1.
2.

All trenches are filled with * /4-inch to 11/2—inch washed rock.

All trenches must be placed at least 10 feet from any building and must be as parallel as possible to
the contour of the ground.

For purposes of maintaining adequate separation of flows discharged from adjacent dispersion
devices, the outer edge of the native vegetated flowpath segment for the dispersion trench must have
at least 50 feet of separation from an adjacent flowpath segment at the downstream end of whichever
segment is the shorter. Exception: where sheet flow from a non-native pervious surface overlaps with
the flowpath of a dispersion trench, the dispersion trench flowpath segment must be extended at least

1 foot for every 3 feet of non-native pervious surface area width draining to the same flowpath. Note
that width is measured in the general direction that runoff flows across the non-native pervious
surface.

Design Specifications for Simple 10-Foot Trench (Full Dispersion)

1.

The simple 10-foot-long trench illustrated in Figure C.2.1.B (p. C-31) and Figure C.2.1.C (p. C-32)
must be at least 2-feet-wide by 18-inches deep.

The 10-foot trench length is the maximum allowed without a notch grade board as shown in Figure
C.2.1.D (p. C-33).

No more than 1,400 square feet of impervious area may be drained to a single 10-foot trench unless
the native vegetated flowpath segment is longer than the 100-foot minimum length specified in
Minimum Requirement 3 of Section C.2.1.1 above. If the developed surface is non-native pervious
surface other than pasture, no more than 5,000 square feet may be drained to a single 10-foot trench
with a 100-foot native vegetated flowpath segment. For pasture, the maximum is 16,000 square feet.
Combinations of different surfaces draining to a single 10-foot trench are allowed provided that the
sum of each surface area divided by its maximum (e.g., impervious area divided by 1,400) is less than
or equal to 1.0.

A maximum impervious surface area of 2,800 square feet may be drained to a single 10-foot trench if
the native vegetated flowpath segment is at least 200 feet in length. For non-native pervious surface
other than pasture, the maximum area is 10,000 square feet. For pasture, the maximum is 32,000
square feet. Again, combinations of different surfaces are allowed as explained in Item 3 above.

For impervious surface areas of between 1,400 and 2,800 square feet, the length of the flowpath
segment may vary proportionally between 100 and 200 feet. This variation is also allowed for non-
native pervious surfaces (i.e., between 5,000 and 10,000 square feet for surfaces other than pasture,
and between 16,000 and 32,000 square feet for pasture).

Design Specifications for 50-Foot Trench with Notch Board (Full Dispersion)

1. The 50-foot-long trench with notch grade board detailed in Figure C.2.1.D (p. C-33) must be at least
2-feet wide by 24-inches deep.
2. The 50-foot trench length is the longest allowed.
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3.

No more than 5,000 square feet of impervious area may be drained to a single 50-foot trench unless
the native vegetated flowpath segment is longer than the 100-foot minimum length specified in
Minimum Requirement 3 of Section C.2.1.1 above. If the developed surface is non-native pervious
surface other than pasture, no more than 17,500 square feet may be drained to a single 50-foot trench
with a 100-foot native vegetated flowpath segment. For pasture, the maximum is 1.25 acres (54,450
square feet). Combinations of different surfaces draining to a single 50-foot trench are allowed
provided that the sum of each surface area divided by its maximum (e.g., impervious area divided by
5,000) is less than or equal to 1.0.

A maximum impervious surface area of 10,000 square feet may be drained to a single 50-foot trench if
the native vegetated flowpath segment is at least 200 feet in length. For non-native pervious surface
other than pasture, the maximum area is 35,000 square feet. For pasture, the maximum is 2.5 acres
(108,900 square feet). Again, combinations of different surfaces are allowed as explained in Item 3
above.

For between 5,000 square feet and 10,000 square feet of impervious area, the length of the flowpath
segment may vary proportionally between 100 and 200 feet for a 50-foot trench. The trench length
may also vary proportionally between the 10-foot trench values above and the 50-foot values given
here. For impervious surface areas of between 5,000 and 10,000 square feet, the length of the
flowpath segment may vary proportionally between 100 and 200 feet. This variation is also allowed
for non-native pervious surfaces (i.e., between 17,500 and 35,000 square feet for surfaces other than
pasture, and between 1.25 and 2.5 acres for pasture).

Manifolds may be used to split flows between up to four 50-foot trenches.

C.2.1.6 USE OF SHEET FLOW FOR FULL DISPERSION

Sheet flow, as a dispersion device, is the grading of a developed surface (either a strip of impervious
surface or a patch of non-native pervious surface) as needed to avoid the concentration of runoff before
and after discharge from the surface. Two types of sheet flow, one for impervious surface and one for
pervious surface, are detailed below.

Design Specifications for Impervious Surface Sheet Flow (Full Dispersion)

1.

The strip of impervious surface may be either roof (with no gutter) or pavement. The edge of the
impervious strip and the ground adjacent to or immediately below the edge must be level or sloped no
more than 5% along the edge as shown in Figure C.2.1.E (p. C-34).

A 2-foot-wide, 4-to-6 inch-deep, strip of crushed rock or the extended base course of a road or
driveway must be provided at or below the edge of the impervious strip to facilitate dispersal of
runoff.

No more than a 25-foot-wide strip of impervious surface may be sheet flowed in this manner unless
the native vegetated flowpath segment is longer than the 100-foot minimum length specified in
Minimum Requirement 3 of Section C.2.1.1 above.

A maximum 50-foot-wide strip may be sheet flowed if the flowpath segment is at least 200 feet in
length.

For strip widths of between 25 and 50 feet, the length of the flowpath segment may vary
proportionally between 100 and 200 feet in length.

For purposes of maintaining adequate separation of flows discharged from adjacent dispersion
devices, the outer edge of the native vegetated flowpath segment for the strip of impervious surface
must have at least 50 feet of separation from an adjacent flowpath segment at the downstream end of
whichever segment is the shorter. Exception: where sheet flow from a non-native pervious surface
overlaps with the flowpath for sheet flow from an impervious surface, the impervious surface
flowpath segment must be extended at least 1 foot for every 3 feet of non-native pervious surface area

1/24/2005

2005 Surface Water Design Manual — Appendix C
C-28



C.2.1 FULL DISPERSION

width draining to the same flowpath. Note that width is measured in the general direction that runoff
flows across the non-native pervious surface.

Design Specifications for Pervious Surface Sheet Flow (Full Dispersion)

1. The area of non-native pervious surface being dispersed by sheet flow must have a width'® of no more
than 25 feet unless the native vegetated flowpath segment is longer than the 25-foot minimum length
specified in Minimum Requirement 3 of Section C.2.1.1 above.

2. If the width of the non-native pervious surface is greater than 25 feet, the vegetated flowpath segment
must be extended 1 foot for every 3 feet of width beyond 25 feet up to a maximum width of 250 feet.

3. The topography of the non-native pervious surface must be such that runoff will not concentrate prior
to discharge from surface.

4. The vegetated flowpath segment for sheet flow from non-native pervious surface may overlap with the
flowpath segments for other dispersion devices provided adjustments are made to the length of those
segments as specified in the design specifications for each dispersion device.

C.2.1.7 FULL DISPERSION FIGURES AND SUMMARY INFORMATION

This section contains the figures referenced in the preceding sections for details on full dispersion devices
and includes a useful summary table of the flowpath lengths and capacities of the dispersion devices.

TABLE C.2.1.A SUMMARY OF DISPERSION DEVICE FLOWPATH LENGTHS & CAPACITIES
Full Dispersion Native Vegetated | Maximum Impervious | Maximum Non-Native Pervious
Device Flowpath Length Surface Amount Surface Amount

Non-Pasture Pasture

Splash Block 100 feet 700 sq ft NA NA

200 feet 1,400 sq ft NA NA
Rock Pad 100 feet 700 sq ft 2,500 sq ft 8,000 sq ft

200 feet 1,400 sq ft 5,000 sq ft 16,000 sq ft
10-foot Gravel 100 feet 1,400 sq ft 5,000 sq ft 16,000 sq ft
Trench 200 feet 2,800 sq ft 10,000 sq ft 32,000 sq ft
50-foot Gravel 100 feet 5,000 sq ft 17,500 sq ft 54,450 sq ft
Trench 200 feet 10,000 sq ft 35,000 sq ft 108,900 sq ft
Sheet Flow from 100 feet 25-ft strip width NA NA
Impervious Surface 200 feet 50-ft strip width NA NA
Sheet Flow from 25 feet NA 25 feet of width in direction of flow
Non-Native Pervious 50 feet NA 100 feet of width in direction of flow
Surface 75 feet NA 175 feet of width in direction of flow

100 feet NA 250 feet of width in direction of flow

'8 Width is measured in the general direction that runoff flows across the area of non-native pervious surface. For irregular-
shaped areas, the width may be an average of distances along multiple paths of runoff across the non-native pervious surface.
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FIGURE C.2.1.A TYPICAL SPLASH BLOCK
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FIGURE C.2.1.B DRIVEWAY APPLICATION OF DISPERSION TRENCH AND ROCK PAD
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FIGURE C.2.1.C 10-FOOT DISPERSION TRENCH CROSS-SECTION AND ROOF APPLICATION
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C.2.1 FULL DISPERSION

FIGURE C.2.1.D 50-FOOT DISPERSION TRENCH WITH NOTCHED BOARD
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SECTION C.2 FLOW CONTROL BMPs

FIGURE C.2.1.E APPLICATION OF SHEET FLOW DISPERSION
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C.2.1 FULL DISPERSION

C.2.1.8 NATIVE VEGETATED LANDSCAPE SPECIFICATIONS

Native vegetated landscape is basically the manmade version of a native vegetated surface. It may be
used in situations where an applicant wishes to convert a previously developed surface to a native
vegetated surface for purposes of meeting full dispersion requirements or code requirements for forest
retention. Native vegetated landscape is intended to have the soil, vegetation, and runoff characteristics
approaching that of natural forestland.

Conversion of a previously developed surface to native vegetated landscape requires the removal of
impervious surface, de-compaction of soils, and the planting of native trees, shrubs, and ground cover in
compost-amended soil according to all of the following specifications:

1. Existing impervious surface and any underlying base course (e.g., crushed rock, gravel, etc.) must be
completely removed from the conversion area(s).

2. Underlying soils must be broken up to a depth of 18 inches. This can be accomplished by excavation
or ripping with either a backhoe equipped with a bucket with teeth, or a ripper towed behind a tractor.

3. Atleast 4 inches of well-decomposed compost must be tilled into the broken up soil as deeply as
possible. The finished surface should be gently undulating and must be only lightly compacted.

4. The area of native vegetated landscape must be planted with native species trees, shrubs, and ground
cover from Table C.2.1.B (p. C-36). Species must be selected as appropriate for site shade and
moisture conditions, and in accordance with the following requirements:

a) Trees: a minimum of two species of trees must be planted, one of which is a conifer. Conifer and
other tree species must cover the entire landscape area at the spacing given in Table 1.

b) Shrubs: a minimum of two species of shrubs should be planted. Space plants to cover the entire
landscape area, excluding points where trees are planted.

¢) Groundcover: a minimum of two species of ground cover should be planted. Space plants so as
to cover the entire landscape area, excluding points where trees or shrubs are planted.

Note: for landscape areas larger than 10,000 square feet, planting a greater variety of species than
the minimum suggested above is strongly encouraged. For example, an acre could easily
accommodate three tree species, three species of shrubs, and two or three species of groundcover.

5. Atleast 4 inches of hog fuel or other suitable mulch must be placed between plants as mulch for weed
control. It is also possible to mulch the entire area before planting; however, an 18-inch diameter circle
must be cleared for each plant when it is planted in the underlying amended soil. Note: plants and their
root systems that come in contact with hog fuel or raw bark have a poor chance of survival.

6. Plantings must be watered consistently once per week during the dry season for the first two years.

7. The plantings must be well established on at least 90% of the converted area in order to be
considered a native vegetated surface.
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TABLE C.2.1.B SELECTED NATIVE VEGETATION, SIZE, AND SPACING REQUIREMENTS

Species Type Sun and Moisture Preferences Planted |Spacing
Size

TREES

Douglas fir (Psedotsuga menziesii) conifer Sun, dry to moist soil 5gallon, [12'o.c.
6'-7' B&B

Western red cedar (Thuja plicata) conifer Sun or shade, moist to wet sail 5gallon, |[12'o.c.
6'-7' B&B

Western hemlock (Tsuga heterophylla) | conifer Sun or shade, well-drained soil 5gallon, |[12'o.c.
6'-7' B&B

Sitka spruce (Picea sitchensis) conifer Sun or shade, moist mineral soilsto |5 gallon, |12'o.c.

wet soils 6'-7' B&B

Red alder (Alnus rubra) tree Sun, a Nitrogen fixer, 5gallon, |12'o.c.
5'-6' B&B

Bigleaf maple (Acer macrophyllum) tree Sun or shade, dry to moist soll 5gallon, |[12'o.c.
5'-6' B&B

Black cottonwood (Populus trichocarpa) |tree Sun, wet soil 5gallon, |[12'o.c.
5'-6' B&B

Cascara (Rhamnus purshiana) tree/shrub Sun to partial shade, dry to moist soil |5 gallon, |8'o.c.
5'-6' B&B

Pacific willow (Salix lucida) tree/shrub Sun, damp soil 1gallon |4'o.c.
2 gallon |6’ o.c.
5gallon |8 o.c.

SHRUBS

Sitka willow (Salix sitchensis) shrub Sun or shade, dry to damp soil 1gallon |4'o.c.
2 gallon |6’ o.c.
5gallon |8 o.c.

Vine maple (Acer circinatum) shrub Shade, moist to damp soils 1 gallon |4'o.c.
2 gallon |6’ o.c.
5gallon |8 o.c.

Filbert (hazelnut) (Corylus cornuta) shrub Sun to shade, dry soil 1 gallon |4'o.c.
2 gallon |6’ o.c.
5gallon |8 o.c.

Salmonberry (Rubus spectabilis) shrub Sun to shade, moist to wet soil 1 gallon |4'o.c.
2gallon |6’ o.c.
5gallon |8 o.c.

Thimbleberry (Rubus parviflorus) shrub Sun to partial shade, dry to moist soil |1 gallon |4'o.c.
2 gallon |6’ o.c.
5gallon |8 o.c.

Ocean spray (Holodiscus discolor) shrub Sun to partial shade, dry 1 gallon |4'o.c.
2 gallon |6’ o.c.
5gallon |8 o.c.

Tall Oregon grape (Berberis aquifolium) | shrub Sun to shade, dry to moist soil 1gallon |4'o.c.

Snowberry (Symphoricarpos albus) shrub Sun to shade, dry to wet soil 1 gallon, |4'o.c.
30-36"

Service berry (Amelanchier alnifolia) shrub Sun to shade, dry to wet soil 1gallon |6'o.c.

Indian plum (Oemleria cerasiformis) shrub Sun to shade, moist soil 1gallon |4'o.c.

Twinberry (Lonicera involucrata) shrub Sun to partial shade, moist soil 1gallon |4'o.c.

GROUND COVER

Evergreen huckleberry (Vaccinium groundcover | Sun to partial shade, moist soil 1gallon |2 o.c.

ovatum)

Kinnikinick (Arctostaphyllos uva-ursa) groundcover | Sun to partial shade, dry soil 1gallon |2 o.c.

Salal (Gaultheria shallon) groundcover | Sun to shade, dry to moist sail 1gallon |18"o.c.

Low Oregon grape (Mahonia repens) groundcover | Sun to partial shade, dry to moist soil |9-12" 18" o.c.

Sword fern (Polystichum munitum) groundcover | Sun to deep shade, dry to moist soil |2 gallon |3'o.c.
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C.2.1 FULL DISPERSION

C.2.1.9 MAINTENANCE INSTRUCTIONS FOR FULL DISPERSION

If the full dispersion flow control BMP is proposed for a project, the following maintenance and operation
instructions must be recorded as an attachment to the required declaration of covenant and grant of
easement per Requirement 3 of Section C.1.3.3 (p. C-18). The intent of these instructions is to explain to
future property owners, the purpose of the BMP and how it must be maintained and operated. These
instructions are intended to be a minimum; DDES may require additional instructions based on site-specific
conditions. Also, as the County gains more experience with the maintenance and operation of these BMPs,
future updates to the instructions will be posted on King County's Surface Water Design Manual website.

O TEXT OF INSTRUCTIONS

Your property contains a stormwater management flow control BMP (best management practice) called "full
dispersion." Full dispersion is a strategy for minimizing the area disturbed by development (i.e., impervious
or non-native pervious surfaces, such as concrete areas, roofs, and lawns) relative to native vegetated
areas (e.g., forested surface) together with the application of dispersion techniques that utilize the natural
capacity of the native vegetated areas to mitigate the stormwater runoff quantity and quality impacts of the
developed surfaces. This flow control BMP has two primary components that must be maintained: (1) the
devices that disperse runoff from the developed surfaces and (2) the native vegetated area.

Dispersion Devices

The dispersion devices used on your property include the following as indicated on the flow control BMP
site plan: Q splash blocks, U rock pads, U gravel filled trenches, U sheet flow. The size, placement,
composition, and downstream flowpaths of these devices as depicted by the flow control BMP site plan and
design details must be maintained and may not be changed without written approval either from the King
County Water and Land Resources Division or through a future development permit from King County.

Dispersion devices must be inspected annually and after major storm events to identify and repair any
physical defects. When native soil is exposed or erosion channels are present, the sources of the erosion
or concentrated flow need to be identified and mitigated. Bare spots should be re-vegetated with native
vegetation. Concentrated flow can be mitigated by leveling the edge of the pervious area and/or regrading
or replenishing the rock in the dispersion device, such as in rock pads and gravel-filled trenches.

Native Growth Retention Area

The native vegetated surface required for full dispersion is delineated as a "native growth retention area”
on the flow control BMP site plan. The trees, vegetation, ground cover, and soil conditions in this area may
not be disturbed, except as allowed by the following provisions for that portion of the native growth
retention area outside of critical areas and critical area buffers:

1. Trees may be harvested in accordance with a King County-approved forest management plan.

2. Individual trees that have a structural defect due to disease or other defects, and which threaten to
damage a structure, road, parking area, utility, or place of employment or public assembly, or block
emergency access, may be topped, pruned, or removed as needed to eliminate the threat.

3. Dead or fallen trees, tree limbs within ten feet of the ground, and branches overhanging a residence
may be removed to reduce the danger of wildfire.

4. Noxious weeds (i.e., plant species listed on the State noxious weed list in Chapter 16-750 WAC) and
invasive vegetation (i.e., plant species listed as obnoxious weeds on the noxious weed list adopted by
the King County Department of Natural Resources and Parks) may be removed.

5. Passive recreation uses and related facilities, including pedestrian, equestrian community and bicycle
trails, nature viewing areas, fishing and camping areas, and other similar uses that do not require
permanent structures, are allowed if clearing and soil compaction associated with these uses and
facilities does not exceed eight percent of the native growth retention area.
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C.2.2

C.2.2.1

C.2.2.2

FULL INFILTRATION

This section presents the minimum requirements and design specifications for "full infiltration" of runoff
from impervious surfaces. Full infiltration means the use of BMPs that can "fully and reliably" infiltrate
(i.e., soak) runoff into the ground. "Fully" in this context means all the runoff from nearly all storm events
is soaked into the ground. "Reliably" means that the soil conditions are favorable enough to assure that the
device used to soak water into the ground (e.g., gravel filled trench, drywell, etc.) will perform as expected
for a reasonable number of years before having to be replaced.

Applicable Surfaces

Full infiltration may be applied to any impervious surface (e.g., roof, driveway, parking area, or road)
subject to the minimum design requirements and specifications in this section.

Operation and Maintenance
See Section C.2.2.6 (p. C-41).

REQUIRED SOILS REPORT

Many locations in King County have soils that are underlain by a compacted layer of soil (i.e., glacial till or
hardpan) which severely limits soaking capacity and causes water to perch on the relatively impervious
layer during the wet season. This can make full infiltration of runoff impracticable, cost prohibitive,
unreliable, or all three. Thus, a soils report is necessary to identify soil types and depth to impermeable
layers (hardpan) or the maximum wet season groundwater level.

For the purposes of determining if full infiltration of roof runoff is mandatory as outlined in Section C.1.3,
the report is a requirement for any site/lot where full dispersion of runoff from target impervious surface is
not feasible or applicable as specified in the individual lot BMP requirements in Sections C.1.3.1 and
C.1.3.2. The report is also required for any optional use of full infiltration.

Soils reports for individual lots must include at least one soils log for each proposed infiltration location.
Each log shall be a minimum of 4 feet deep (6 feet for drywells). The report shall describe the SCS series
of the soil and the textural class of each horizon through the depth of the log, and it shall include notes of
any evidence of a high groundwater table, such as mottling. Soils reports must be prepared by or under
the direction of a licensed onsite sewage system designer, civil engineer, engineering geologist, or
geotechnical engineer.

A soils report produced for siting and design of an onsite sewage system may also be used to satisfy this
soils report requirement, provided that (a) the depth of the soil log(s) is at least 4 feet, (b) the depth to
seasonal high water table is determined, and (c) the location of the soil logs is adequate to determine the
feasibility of the infiltration system.

Note: soils reports for a single infiltration system serving more than one lot must be prepared in
accordance with the standards contained in Section 5.4 of the SWDM.

MINIMUM DESIGN REQUIREMENTS FOR FULL INFILTRATION

All of the following requirements must be met in order for full infiltration to be feasible and applicable to
a target impervious surface:

1. As determined from the soils report required in Section C.2.2.1, all of the following soil conditions
must be met in vicinity of where the infiltration system would be located:

a) Existing soils must be coarse sands or cobbles or medium sands and cannot be comprised of fill
materials where the infiltration device will be located. Note: full infiltration may be possible in
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other types of soils or fill materials if designed by a civil engineer in accordance with the
infiltration facility standards in Section 5.4 of the SWDM.

b) For purposes of determining whether full infiltration of roof runoff is mandatory as outlined in
Section C.1.3, the depth of soil to the maximum wet season water table or hardpan must be at
least 3 feet. For any optional or mandatory application of full infiltration, the depth of soil to the
maximum wet season water table or hardpan must be at least 1 foot below the bottom of a gravel
filled infiltration system and at least 3 feet below the bottom of ground surface depression used
for full infiltration.

2. For purposes of determining whether full infiltration of roof runoff is mandatory as outlined in Section
C.1.3, one of the following infiltration devices must be used in accordance with the design
specifications for each device set forth in Sections C.2.2.3, C.2.2.4, and C.2.2.5. Note: full infiltration
may be possible using other types and sizes of infiltration devices if designed by a civil engineer in
accordance with the infiltration facility standards in Section 5.4 of the SWDM.

¢ Gravel filled trenches (see Section C.2.2.3, p. C-39)
¢  Drywells (see Section C.2.2.4, p. C-40)
¢  Ground surface depressions (see Section C.2.2.5, p.C-40)

3. A minimum 5-foot setback shall be maintained between any part of an infiltration device and any
structure or property line. Larger setbacks from structures may be specified in the design specifications
for each infiltration device. Infiltration devices may not be placed in sensitive area buffers. A 50-foot
setback is required between an infiltration device and a steep slope hazard area or landslide hazard
area (this may be reduced if approved by a geotechnical engineer or engineering geologist and
DDES).

4. Infiltration devices are not allowed in critical area buffers or on slopes steeper than 25% (4 horizontal
to 1 vertical). Infiltration devices proposed on slopes steeper than 15% or within 50 feet of a
landslide hazard area or steep slope hazard area must be approved by a geotechnical engineer or
engineering geologist unless otherwise approved by the DDES staff geologist.

5. For sites with septic systems, infiltration devices must be located downgradient of the primary and
reserve drainfield areas. DDES permit review staff can waive this requirement if site topography
clearly prohibits subsurface flows from intersecting the drainfield.

6. The infiltration of runoff must not create flooding or erosion impacts as determined by DDES. If
runoff is infiltrated near a landslide hazard area, erosion hazard area, steep slope hazard area, or a
slope steeper than 15%, DDES may require evaluation and approval of the proposal by a geotechnical
engineer or engineering geologist.

C.2.2.3 USE OF GRAVEL FILLED TRENCHES FOR FULL INFILTRATION

Gravel filled trenches (also called "infiltration trenches") are a good option where the depth to the
maximum wet-season water table or hardpan is between 3 and 6 feet. Figure C.2.2.A (p. C-42) and Figure
C.2.2.B (p. C-43) illustrate the specifications for gravel filled trench systems as outlined below:

1. When located in coarse sands or cobbles, infiltration trenches must be at least 20 feet in length per
1,000 square feet of impervious surface served. When located in medium sands, infiltration trenches
must be at least 30 feet in length per 1,000 square feet of impervious surface served.

2. Maximum trench length must not exceed 100 feet from the inlet sump.
3. The trench width must be a minimum of 2 feet.

4. The trench must be filled with at least 18 inches of 3/4—inch to ll/z-inch washed drain rock. The drain
rock may be covered with backfill material as shown in Figure C.2.2.A or remain exposed at least 6
inches below the lowest surrounding ground surface as shown in Figure C.2.2.B.
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5.

Filter fabric (geotextile) must be placed on top of the drain rock (if proposed to be covered with
backfill material) and on the trench sides prior to filling with the drain rock.

Spacing between trench centerlines must be at least 6 feet.

Infiltration trenches must be setback at least 15 feet from buildings with crawl space or basement
elevations that are below the overflow point of the infiltration system.

To prevent damage to overlying pavement, trenches located beneath pavement shall be constructed
such that the trench pipe is connected to a small yard drain or catch basin with a grate cover so that if
the trench infiltration capacity is exceeded, the overflow would occur out of the catch basin at an
elevation at least one foot below that of any overlying pavement, and in a location that provides a safe
path for the overflow.

Runoff from roadways, driveways, and parking areas shall pass through a yard drain or catch basin
fitted with a down-turned elbow prior to entering the infiltration trench (see Figure C.2.2.B, p. C-43).
The elbow is intended to trap spilled material in the catch basin sump so that the spilled material can
be cleaned up more easily by the homeowner.

C.2.2.4 USE OF DRYWELLS FOR FULL INFILTRATION
Drywells are gravel filled holes as opposed to trenches and therefore may allow for a more compact design
in areas where the depth to the maximum wet-season water table is relatively deep (e.g., 6 feet or greater).
Figure C.2.2.C on page C-44 illustrates the specifications for drywell infiltration systems as outlined
below:

1. When located in coarse sands and cobbles, drywells must contain a volume of gravel equal to or
greater than 60 cubic feet per 1,000 square feet of impervious surface served. When located in
medium sands, drywells must contain at least 90 cubic feet of gravel per 1,000 square feet of
impervious surface served.

2. Drywells must be at least 48 inches in diameter and deep enough to contain the gravel amounts
specified above for the soil type and impervious surface area served.

3. The gravel used for drywells must be 1'/>-inch to 3-inch washed drain rock. The drain rock may be
covered with backfill material as shown in Figure C.2.2.C (p. C-44) or remain exposed at least 6
inches below the lowest surrounding ground surface.

4. Filter fabric (geotextile) must be placed on top of the drain rock (if proposed to be covered with
backfill material) and on the drywell sides prior to filling with the drain rock.

5. Spacing between drywells shall be a minimum of 10 feet.

6. Drywells must be setback at least 15 feet from buildings with crawl space or basement elevations that
are below the overflow point of the drywell.

C.2.2.5 USE OF GROUND SURFACE DEPRESSIONS FOR FULL INFILTRATION
Ground surface depressions (also called "infiltration depressions") are another option for full infiltration
if the maximum wet-season water table or hardpan is at least 3 feet below the bottom of the depression.
Figure C.2.2.D illustrates the specifications for infiltration depressions as outlined below:

1. When located in coarse sands or cobbles, infiltration depressions must be able to store at least 40
cubic feet of stormwater per 1,000 square feet of impervious surface served. When located in medium
sands, ground surface depressions must be able to store at least 60 cubic feet of stormwater per 1,000
square feet of impervious surface served. This volume of water storage must be achieved through
the excavation of existing native soil, not through the construction of berms.

2. The stormwater storage areas of infiltration depressions must be at least 12 inches in depth with a
minimum 6 inches of freeboard before overflow.
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3. The depression overflow point must be at least 6 inches below any adjacent pavement area and must
be situated so that overflow does not cause erosion damage or unplanned inundation.

4. The depression side slopes must be no steeper than 3 horizontal to 1 vertical.
5. Spacing between multiple infiltration depressions shall be a minimum of 4 feet.

6. Infiltration depressions must be setback at least 15 feet from buildings with crawl space or basement
elevations that are below the overflow point of the infiltration depression.

7. Infiltration depressions may be any size or shape provided the above specifications and the minimum
requirements in Section C.2.2.1 are met.

8. The ground surface of the infiltration depression must be vegetated with grass or other dense ground
cover.

C.2.2.6 MAINTENANCE INSTRUCTIONS FOR FULL INFILTRATION

If the full infiltration flow control BMP is proposed for a project, the following maintenance and operation
instructions must be recorded as an attachment to the required declaration of covenant and grant of
easement per Requirement 3 of Section C.1.3.3 (p. C-18). The intent of these instructions is to explain to
future property owners, the purpose of the BMP and how it must be maintained and operated. These
instructions are intended to be a minimum; DDES may require additional instructions based on site-
specific conditions. Also, as the County gains more experience with the maintenance and operation of
these BMPs, future updates to the instructions will be posted on King County's Surface Water Design
Manual website.

0 TEXT OF INSTRUCTIONS

Your property contains a stormwater management flow control BMP (best management practice) called
"full infiltration,"” which was installed to mitigate the stormwater quantity and quality impacts of some or all
of the impervious surfaces on your property. Full infiltration is a method of soaking runoff from impervious
area (such as paved areas and roofs) into the ground. If properly installed and maintained, full infiltration
can manage runoff so that a majority of precipitation events are absorbed. Infiltration devices, such as
gravel filled trenches, drywells, and ground surface depressions, facilitate this process by putting runoff in
direct contact with the soil and holding the runoff long enough to soak most of it into the ground. To be
successful, the soil condition around the infiltration device must be reliably able to soak water into the
ground for a reasonable number of years.

The infiltration devices used on your property include the following as indicated on the flow control BMP
site plan: Q gravel filled trenches, O drywells, Q ground surface depressions. The size, placement, and
composition of these devices as depicted by the flow control BMP site plan and design details must be
maintained and may not be changed without written approval either from the King County Water and Land
Resources Division or through a future development permit from King County.

Infiltration devices must be inspected annually and after major storm events to identify and repair any
physical defects. Maintenance and operation of the system should focus on ensuring the system'’s viability
by preventing sediment-laden flows from entering the device. Excessive sedimentation will result in a
plugged or non-functioning facility. If the infiltration device has a catch basin, sediment accumulation must
be removed on a yearly basis or more frequently if necessary. Prolonged ponding around or atop a device
may indicate a plugged facility. If the device becomes plugged, it must be replaced. Keeping the areas
that drain to infiltration devices well swept and clean will enhance the longevity of these devices. For
roofs, frequent cleaning of gutters will reduce sediment loads to these devices.
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FIGURE C.2.2.A TYPICAL TRENCH INFILTRATION SYSTEM
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C.2.2 FULL INFILTRATION

FIGURE C.2.2.B ALTERNATIVE TRENCH INFILTRATION SYSTEM
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SECTION C.2 FLOW CONTROL BMPs

FIGURE C.2.2.C TYPICAL DRYWELL INFILTRATION SYSTEM
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C.2.2 FULL INFILTRATION

FIGURE C.2.2.D TYPICAL GROUND SURFACE DEPRESSION INFILTRATION SYSTEM
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SECTION C.2 FLOW CONTROL BMPs

C.23

C.23.1

C.2.3.2

C.2.3.3

C.2.34

LIMITED INFILTRATION

Limited infiltration is the use of infiltration devices from Section C.2.2 in soils that are not as permeable as
the medium sands or coarse sands/cobbles targeted for full infiltration in Section C.2.2. These less
desirable soils include fine sands, loamy sands, sandy loams, and loams, which tend to be more variable in
permeability, more frequently saturated during the wet season, and more prone to plugging over time.
While full infiltration may be possible under the best of these soil conditions, in the long run, these
conditions will conspire to limit average infiltration capacity to something much less than that of full
infiltration. Therefore, using limited infiltration as specified in this section will not be credited the same as
using full infiltration as specified in Section C.2.2.

Applicable Surfaces

Limited infiltration may be applied to any impervious surface (e.g., roof, driveway, parking area, or road)
subject to the minimum requirements and design specifications in this section.

Operation and Maintenance
See Section C.2.3.5 (p. C-47).

REQUIRED SOILS REPORT

In order to properly design limited infiltration devices, a soils report is required to identify the depth to
impermeable layers (i.e., hardpan) and to the maximum wet season groundwater level. See Section
C.2.2.1 (p. C-38) for more details on this report. In many cases, this report will have already been
prepared as required in Sections C.1.3.1 and C.1.3.2 for lots where full dispersion is not feasible or
applicable to target impervious surface per Section C.2.1.

MINIMUM DESIGN REQUIREMENTS FOR LIMITED INFILTRATION

The minimum requirements for limited infiltration are the same as those for full infiltration, except
infiltration depressions are excluded and existing soils in the location of the infiltration device may be fine
sands, loamy sands, sandy loams, or loams as opposed to only medium sands or better. Note that gravel
and medium sand soils used for full infiltration correspond to Soil Types 1A, 1B, 2A and 2B in the Soil
Textural Classification system used for onsite septic system design; fine sands are Type 3; and loamy
sands, sandy loams and loams are Type 4 soils. Silt and clay loams, and cemented till (hardpan) are not
suitable for limited infiltration systems.

USE OF GRAVEL FILLED TRENCHES FOR LIMITED INFILTRATION

The specifications for use of gravel filled trenches for limited infiltration are the same as those used for
full infiltration, except that every 1,000 square feet of tributary impervious surface requires different
trench lengths as follows: (a) 75 feet if the soil is a fine sand/loamy sand, (b) 125 feet if the soil is a sandy
loam, or (c) 190 feet if the soil is a loam.

USE OF DRYWELLS FOR LIMITED INFILTRATION

The specifications for use of drywells for limited infiltration are the same as those used for full infiltration,
except that every 1,000 square feet of tributary impervious surface requires different gravel volumes as
follows: (a) 230 cubic feet if the soil is a fine sand/loamy sand, (b) 380 cubic feet if the soil is a sandy
loam, or (c) 570 cubic feet if the soil is a loam.
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C.2.3 LIMITED INFILTRATION

C.2.3.5 MAINTENANCE INSTRUCTIONS FOR LIMITED INFILTRATION

If the limited infiltration flow control BMP is proposed for a project, the following maintenance and
operation instructions must be recorded as an attachment to the required declaration of covenant and
grant of easement per Requirement 3 of Section C.1.3.3 (p. C-18). The intent of these instructions is to
explain to future property owners, the purpose of the BMP and how it must be maintained and operated.
These instructions are intended to be a minimum; DDES may require additional instructions based on site-
specific conditions. Also, as the County gains more experience with the maintenance and operation of
these BMPs, future updates to the instructions will be posted on King County's Surface Water Design
Manual website.

O TEXT OF INSTRUCTIONS

Your property contains a stormwater management flow control BMP (best management practice) called
"limited infiltration," which was installed to mitigate the stormwater quantity and quality impacts of some or
all of the impervious surfaces on your property. Limited infiltration is a method of soaking runoff from
impervious area (such as paved areas and roofs) into the ground. Infiltration devices, such as gravel filled
trenches, drywells, and ground surface depressions, facilitate this process by putting runoff in direct
contact with the soil and holding the runoff long enough to soak most of it into the ground. To be
successful, the soil condition around the infiltration device must be able to soak water into the ground for a
reasonable number of years.

The infiltration devices used on your property include the following as indicated on the flow control BMP
site plan: Q gravel filled trenches, O drywells. The size, placement, and composition of these devices as
depicted by the flow control BMP site plan and design details must be maintained and may not be changed
without written approval either from the King County Water and Land Resources Division or through a
future development permit from King County.

Infiltration devices must be inspected annually and after major storm events to identify and repair any
physical defects. Maintenance and operation of the system should focus on ensuring the system'’s viability
by preventing sediment-laden flows from entering the device. Excessive sedimentation will result in a
plugged or non-functioning facility. If the infiltration device has a catch basin, sediment accumulation must
be removed on a yearly basis or more frequently if necessary. Prolonged ponding around or atop a device
may indicate a plugged facility. If the device becomes plugged, it must be replaced. Keeping the areas
that drain to infiltration devices well swept and clean will enhance the longevity of these devices. For
roofs, frequent cleaning of gutters will reduce sediment loads to these devices.
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SECTION C.2 FLOW CONTROL BMPs

C.24

C.24.1

BASIC DISPERSION

Basic dispersion is the application of dispersion devices that utilize any available capacity of onsite
vegetated areas to mitigate the runoff quantity and quality impacts from developed surfaces (i.e.,
impervious and non-native pervious surfaces). The requirements for basic dispersion are less restrictive
than full dispersion (Section C.2.1) in that any type of vegetation cover is allowed, the flowpath lengths
through the vegetation are shorter, and there is no requirement to preserve native vegetated surface (e.g.,
forested surface) or minimize developed surface. As such, its mitigation of runoff impacts is significantly
lower than that of full dispersion.

Applicable Surfaces

Subject to the minimum design requirements and specifications in this section, basic dispersion may be
applied to any impervious surface such as a roof, driveway, parking area, road, or sidewalk. Basic
dispersion may also be used to disperse runoff from non-native pervious surface (e.g., lawns, landscaped
areas, or pastures) if runoff from these surfaces is concentrated.

Operation and Maintenance
See Section C.2.4.6 (p. C-51).

MINIMUM DESIGN REQUIREMENTS FOR BASIC DISPERSION

All of the following requirements must be met in order for basic dispersion to be applicable to a target
impervious or pervious surface:

1. Runoff from the target impervious or pervious surface must be discharged using one of the following
dispersion devices in accordance with the design specifications and maximum area of developed
surface for each device as set forth in Sections C.2.4.2 through C.2.4.5:

¢ Splash blocks (see Section C.2.4.2, p. C-49)

¢ Rock pads (see Section C.2.4.3, p. C-49)

e Gravel filled trenches (see Section C.2.4.4, p. C-50)
¢ Sheet flow (see Section C.2.4.5, p. C-51)

2. Each device must discharge runoff such that it flows over a minimum distance of vegetated area called
the "vegetated flowpath segment." The minimum distance, or length of the flowpath segment, is
specified in the design specifications for each device. The "vegetated flowpath segment" itself must
meet all of the following criteria:

a) The flowpath segment must be over well-established lawn or pasture, landscaping with well-
established groundcover, or native vegetation with natural groundcover. The groundcover must
be dense enough to help disperse and infiltrate flows and to prevent erosion.

b) The flowpath segment must be onsite or in an offsite tract or easement area reserved for such
dispersion.

¢) The slope of the flowpath segment must be no steeper than 15% for any 20-foot reach of the
flowpath segment.

d) The flowpath segment must be located between the dispersion device and any downstream
impervious surface or drainage feature such as a pipe, ditch, stream, river, pond, lake, or wetland.
All or a portion of the flowpath segment may be located within a critical area buffer.

3. Dispersion devices are not allowed in critical area buffers or on slopes steeper than 20%. Dispersion
devices proposed on slopes steeper than 15% or within 50 feet of a steep slope hazard area or
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C.2.4 BASIC DISPERSION

landslide hazard area must be approved by a geotechnical engineer or engineering geologist unless
otherwise approved by the DDES staff geologist.

4. For sites with septic systems, the discharge of runoff from dispersion devices must be located down
slope of the primary and reserve drainfield areas. DDES permit review staff may waive this
requirement if site topography clearly prohibits discharged flows from intersecting the drainfield.

5. The dispersion of runoff must not create flooding or erosion impacts as determined by the DDES. If
runoff is discharged toward a landslide hazard area, erosion hazard area, steep slope hazard area, or
a slope steeper than 15%, DDES may require evaluation and approval of the proposal by a
geotechnical engineer or engineering geologist.

C.2.4.2 USE OF SPLASH BLOCKS FOR BASIC DISPERSION

Splash blocks are the simplest way to disperse flows from a roof area. Downspout splash blocks or
downspout/drain extensions with splash blocks are often the only hardware required for this type of
system. Vegetated flowpaths do the work of slowing and cleaning stormwater runoff. In general, if the
ground is sloped away from the foundation, and there is adequate vegetation and area for effective
dispersion, splash blocks will adequately disperse storm runoff. If the ground is fairly level, or if the
structure includes a basement, or if foundation drains are proposed, splash blocks with downspout
extensions may be a better choice because the discharge point is moved away from the foundation.
Downspout extensions may include piping to a splash block that is a considerable distance from the roof
downspout, provided the runoff can travel through a well-vegetated area as described below.

Uses: Roofs where runoff is collected and discharged via downspouts.

Design Specifications

Figure C.2.4.A (p. C-52) shows details of a roof downspout and splash block. The following
specifications apply to use of splash blocks for basic dispersion:

1. No more than 700 square feet of roof area may be drained to a single splash block.

2. A "vegetated flowpath segment" of at least 50 feet in length must be available along the flowpath that
runoff would follow upon discharge from the splash block.

3. For purposes of maintaining adequate separation of flows discharged from adjacent dispersion
devices, the vegetated flowpath segment for the splash block must not overlap with other flowpath
segments, except those associated with sheet flow from a non-native pervious surface.

C.2.4.3 USE OF ROCK PADS FOR BASIC DISPERSION

Pads of crushed rock, 2 feet wide (perpendicular to flow) by 3 feet long by 6 inches deep, may be used as
a dispersion device to discharge concentrated runoff from small amounts of impervious surface or non-
native pervious surface.

Uses: Roofs, driveways, lawns, pasture, etc. from which runoff is concentrated in a downspout, gutter,
pipe, yard drain, ditch, swale, etc.
Design Specifications

Figure C.2.4.C (p. C-54) shows two possible ways of spreading flows from steep driveways. The
following specifications apply to use of rock pads for basic dispersion:

1. No more than 700 square feet of impervious surface (or 5,000 square feet of non-native pervious
surface) may be drained to a single rock pad.

2. A 'vegetated flowpath segment" of at least 50 feet in length as illustrated in Figure C.2.4.C (p. C-54)
must be available along the flowpath that runoff would follow upon discharge from the rock pad.
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SECTION C.2 FLOW CONTROL BMPs

3. The pad of crushed rock shall be 2 feet wide by 3 feet long by 6 inches deep.

4. For purposes of maintaining adequate separation of flows discharged from adjacent dispersion
devices, the vegetated flowpath segment for the rock pad must not overlap with other flowpath
segments, except those associated with sheet flow from a non-native pervious surface.

C.2.4.4 USE OF GRAVEL FILLED TRENCHES FOR BASIC DISPERSION

Where dispersion of concentrated flows through 50 feet of vegetation is not feasible, such as on a small or
highly constrained sife, a gravel filled trench (also called a dispersion trench) may be used to
"unconcentrate" flows. Dispersion trenches provide some storage for runoff, promote infiltration, and
spread concentrated flows so that a shorter vegetated flowpath length can be used at the trench outlet.
This BMP is more expensive than the simple dispersion systems described above, and must be carefully
constructed to be effective.

Uses: Roofs, driveways, lawns, pasture, etc. from which runoff is concentrated in a downspout, yard
drain, pipe, drainage tile, etc.

Design Specifications

Figure C.2.4.B (p. C-53) shows two types of dispersion trenches that may be used, a "simple 10-foot
trench" and a maximum "50-foot trench with notch board.” The 50-foot trench with notch board is further
detailed in Figure C.2.1.D (p. C-33). These gravel filled trenches must meet the following specifications
for basic dispersion:

1. No more than 700 square feet of impervious surface (or 5,000 square feet of non-native pervious
surface) may be drained to a simple 10-foot dispersion trench. Up to 3,500 square feet of impervious
surface (or 25,000 square feet of non-native pervious surface) may be drained to a 50-foot trench with
notch board. Smaller lengths of trench with notch board may be used at a ratio of 10 feet of trench per
700 square feet of impervious surface (or 5,000 square feet of non-native pervious surface).

2. A "vegetated flowpath segment" of at least 25 feet in length must be available along the flowpath that
runoff would follow upon discharge from a dispersion trench. This length must be increased to 50
feet if the discharge is toward a steep slope hazard area or a landslide hazard area steeper than 15%.
All or a portion of the vegetated flowpath segment may be within the buffer for the steep slope hazard
area or landslide hazard area.

3. The simple 10-foot trench illustrated in Figure C.2.4.B must be at least 2-feet wide by 18-inches deep.
The maximum 50-foot trench with notch board detailed in Figure C.2.1.D must be at least 2-feet wide
by 24-inches deep.

4. All trenches must be filled with 3/4 to 11/2—inch washed rock.

5. All trenches must be placed at least 10 feet from any building and must be parallel as possible to the
contour of the ground. A setback of at least 5 feet must be maintained between any edge of a trench
and the property line.

6. For purposes of maintaining adequate separation of flows discharged from adjacent dispersion
devices, the outer edge of the vegetated flowpath segment for the dispersion trench must not overlap
with other flowpath segments, except those associated with sheet flow from a non-native pervious
surface.
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C.2.4 BASIC DISPERSION

C.2.4.5 USE OF SHEET FLOW FOR BASIC DISPERSION

Sheet flow, as a dispersion device, is the grading of a developed surface (either a strip of impervious
surface or a width of non-native pervious surface) as needed to avoid the concentration of runoff before
and after discharge from the surface. Two types of sheet flow, one for impervious surface and one for
pervious surface, are detailed in this section.

Uses: Flat or moderately sloping surfaces (<15% slope) such as driveways, sport courts, patios, roofs
without gutters, lawns, pastures, etc.; or any situation where concentration of flows can be
avoided.

Design Specifications for Impervious Surface Sheet Flow (Basic Dispersion)

Figure C.2.4.D (p. C-55) illustrates a typical use of sheet flow dispersion for impervious surface in
accordance with the following specifications:

1. The strip of impervious surface may be either roof (with no gutter) or pavement. The edge of the
target impervious strip and the ground adjacent to or immediately below the edge must be either level
or sloped such that the direction of sheet flow is perpendicular to the edge or no more than 45 degrees
from perpendicular.

2. A 2-foot-wide, 4-to-6 inch-deep, strip of crushed rock or the extended base course of a road or
driveway must be provided at or below the edge of the impervious strip to facilitate dispersal of
runoff. This requirement may be waived for use of reverse slope sidewalks'” and other impervious
strips that are 10-feet wide or less.

3. A "vegetated flowpath segment" of at least 10 feet in length must be available along the flowpath that
runoff would follow upon discharge from the strip of crushed rock.

4. No more than a 20-foot-wide strip of impervious surface may be sheet flowed in this manner unless
the length of vegetated flowpath segment is increased 10 feet for each additional 20 feet of impervious
surface width or fraction thereof.

5. For purposes of maintaining adequate separation of flows discharged from adjacent dispersion
devices, the outer edge of the vegetated flowpath segment for the strip of impervious surface must not
overlap with other flowpath segments, except those associated with sheet flow from a non-native
pervious surface.

Design Specifications for Pervious Surface Sheet Flow (Basic Dispersion)

The runoff from any new pervious surface is considered dispersed by sheet flow if the runoff is not
concentrated by a manmade or natural conveyance system (e.g., pipe, yard drain, drain tile, ditch, swale,
etc.) within 25 feet of leaving the new pervious surface area or prior to leaving the sife or entering a
critical area buffer on the site.

C.2.4.6 MAINTENANCE INSTRUCTIONS FOR BASIC DISPERSION

If the basic dispersion flow control BMP is proposed for a project, the following maintenance and
operation instructions must be recorded as an attachment to the required declaration of covenant and
grant of easement per Requirement 3 of Section C.1.3.3 (p. C-18). The intent of these instructions is to
explain to future property owners, the purpose of the BMP and how it must be maintained and operated.
These instructions are intended to be a minimum; DDES may require additional instructions based on site-
specific conditions. Also, as the County gains more experience with the maintenance and operation of
these BMPs, future updates to the instructions will be posted on King County's Surface Water Design
Manual website.

7 Reverse slope sidewalk is one that slopes away from rather than onto the roadway it abuts as required by County road
standards. If this technique is proposed within County right-of-way, a Road Variance will be required for its use.
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SECTION C.2 FLOW CONTROL BMPs

Q TEXT OF INSTRUCTIONS FOR BASIC DISPERSION

Your property contains a stormwater management flow control BMP (best management practice) called
"basic dispersion," which was installed to mitigate the stormwater quantity and quality impacts of some or
all of the impervious surfaces or non-native pervious surfaces on your property. Basic dispersion is a
strategy for utilizing any available capacity of onsite vegetated areas to retain, absorb, and filter the runoff
from developed surfaces. This flow control BMP has two primary components that must be maintained: (1)
the devices that disperse runoff from the developed surfaces and (2) the vegetated area over which runoff
is dispersed.

Dispersion Devices

The dispersion devices used on your property include the following as indicated on the flow control BMP
site plan: Q splash blocks, U rock pads, Q gravel filled trenches, U sheet flow. The size, placement,
composition, and downstream flowpaths of these devices as depicted by the flow control BMP site plan
and design details must be maintained and may not be changed without written approval either from the
King County Water and Land Resources Division or through a future development permit from King
County.

Dispersion devices must be inspected annually and after major storm events to identify and repair any
physical defects. When native soil is exposed or erosion channels are present, the sources of the erosion
or concentrated flow need to be identified and mitigated. Concentrated flow can be mitigated by leveling
the edge of the pervious area and/or realigning or replenishing the rocks in the dispersion device, such as
in rock pads and gravel filled trenches.

Vegetated Flowpaths

The vegetated area over which runoff is dispersed must be maintained in good condition free of bare spots
and obstructions that would concentrate flows.

FIGURE C.24.A TYPICAL SPLASHBLOCK FOR BASIC DISPERSION
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C.2.4 BASIC DISPERSION

FIGURE C.2.4.B TYPICAL GRAVEL-FILLED DISPERSION TRENCH FOR BASIC DISPERSION
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SECTION C.2 FLOW CONTROL BMPs

FIGURE C.2.4.C EXAMPLES OF BASIC DISPERSION FOR STEEP DRIVEWAYS
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C.2.4 BASIC DISPERSION

FIGURE C.2.4.D EXAMPLES OF BASIC DISPERSION FOR DRIVEWAYS
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SECTION C.2 FLOW CONTROL BMPs

C.2.5

C.25.1

RAIN GARDEN

Rain gardens, also known as "bioretention," are excavated or otherwise formed depressions in the
landscape that provide for storage, treatment, and infiltration of stormwater runoff. The soil in the
depression is enhanced to promote infiltration and plant growth. Plants adapted to wet conditions are
planted in the enhanced soil. Figure C.2.5.A (p. C-58) shows a plan view and section of a typical rain
garden system.

Applicable Surfaces

Subject to the minimum design requirements and specifications in this section, rain gardens may be
applied to any impervious surface such as a roof, driveway, parking area, road, or sidewalk, and to any
non-native pervious surface such as a lawn, landscaped area, or pasture.

Design Considerations

Rain gardens may overflow occasionally in large storm events or more frequently if located in very poorly
drained soils or areas with very high water tables. In very well-drained soils, water may drain too quickly
to support water loving plants and ponding may be of short duration. Conditioning the soil in the rain
garden with abundant compost will enhance the growth of plants and help the soil to more readily admit
water.

Operation and Maintenance
See Section C.2.5.3 (p. C-60).

MINIMUM DESIGN REQUIREMENTS

All of the following requirements must be met in order for a rain garden to be applicable to a target
impervious surface or new pervious surface:

1. A minimum water storage volume equivalent to 3 inches (0.25 feet) of runoff depth from the
impervious surface area served is required. In other words, the volume in cubic feet shall equal 0.25
times the square footage of the impervious surface area served (see example calculation in Section
C.2.5.2 below). For rain gardens serving new pervious surface, a minimum water storage volume
equivalent to 0.5 inches (0.04 feet) of runoff depth is required.

2. The water storage area, containing the minimum required storage volume, shall be 12 inches deep at
overflow and have side slopes no steeper than 3 horizontal to 1 vertical. The overflow point of the
water storage area shall be at least 6 inches below any adjacent pavement area. The overflow point
must be situated so that overflow does not cause erosion damage or unplanned inundation.

3. If a containment berm is used to form the water storage area, the berm must be at least 2 feet wide
and 6 inches above the 12 inches of water depth. A catch basin or rock pad must be provided to
release water when the pond's water level exceeds the 12 inches of water depth. The catch basin may
discharge to the local drainage system or other acceptable discharge location via a 4-inch rigid pipe.
The rock pad may be used with or without a constructed drainage system downstream. If a rock pad is
used, it must be composed of crushed rock, 6-inches deep and 2 feet wide (perpendicular to flow) and
must extend at least 4 feet or beyond the containment berm, whichever is greater. The rock pad must
be situated so that overflow does not cause erosion damage or unplanned inundation.

4. Amended soil consisting of minimum of 4 inches of compost tilled into the upper 12 inches of soil or
12 inches of imported sand/compost blend is required in the rain garden. Tilling and amending to
greater depth is desirable.

5. Water tolerant plants such as those in Table C.2.5.A shall be planted in the pond bottom. Plants
native to Western Washington are preferred.
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C.2.5 RAIN GARDEN

A minimum 5-foot setback shall be maintained between any part of a rain garden and any structure or
property line.

Rain gardens are not allowed in critical area buffers or on slopes steeper than 20%. Rain gardens
proposed on slopes steeper than 15% or within 50 feet of a steep slope hazard area or landslide
hazard area must be approved by a geotechnical engineer or engineering geologist unless otherwise
approved by the DDES staff geologist.

For sites with septic systems, rain gardens must be located downgradient of the primary and reserve
drainfield areas. DDES permit review staff can waive this requirement if site topography clearly
prohibits subsurface flows from intersecting the drainfield.

The rain garden must not create flooding or erosion impacts as determined by the DDES. If a rain
garden is proposed near a landslide hazard area, erosion hazard area, steep slope hazard area, or a
slope steeper than 15%, DDES may require evaluation and approval of the proposal by a geotechnical
engineer or engineering geologist.

TABLE C.2.5.A WATER TOLERANT PLANTS

Common Name

Scientific Name

Spacing (on center)

Western mannagrass Glyceria occidentalis seed
Velvetgrass Holcus mollis seed
Shortawn foxtail Alopecurus aequalis seed
Water foxtalil Alopecurus geniculatus seed
Spike rush Eleocharis spp. 4 inches
Slough sedge Carex obnupta 6 inches or seed
Sawbeak sedge Carex stipata 6 inches
Sedge Carex spp. 6 inches
Slender rush Juncus tenuis 6 inches
Water parsley Oenanthe sarmentosa 6 inches
Hardstem bulrush Scirpus acutus 6 inches
Watercress Rorippa nasturtium-aquaticum 12 inches
Small-fruited bulrush Scirpus microcarpus 12 inches

C.2.5.2 EXAMPLE SIZING CALCULATION

Runoff Source: 20-foot by 20-foot driveway

Minimum Storage Required = 3 inches (0.25 feet)

Storage Volume Needed = 20 feet x 20 feet X 0.25 feet = 100 cubic feet

Pond Design: Choosing a 1 foot depth with 3:1 side slopes and a bottom area of 4 feet x 10 feet provides a

storage volume of 100 cubic feet.

Note that if the soil percolation rate is 0.5 inches per hour, a pond I-foot deep will take 24 hours to drain
when filled. Similarly, a small storm of 0.5 inches would produce a depth of about 3 inches and drain in 6

hours.
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SECTION C.2 FLOW CONTROL BMPs

FIGURE C.2.5.A TYPICAL RAIN GARDEN (BIORETENTION POND)
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C.2.5 RAIN GARDEN

FIGURE C.2.5.B TYPICAL RAIN GARDEN WITH CONTAINMENT BERM
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SECTION C.2 FLOW CONTROL BMPs

C.2.5.3 MAINTENANCE INSTRUCTIONS FOR A RAIN GARDEN

If the rain garden flow control BMP is proposed for a project, the following maintenance and operation
instructions must be recorded as an attachment to the required declaration of covenant and grant of
easement per Requirement 3 of Section C.1.3.3 (p. C-18). The intent of these instructions is to explain to
future property owners, the purpose of the BMP and how it must be maintained and operated. These
instructions are intended to be a minimum; DDES may require additional instructions based on site-
specific conditions. Also, as the County gains more experience with the maintenance and operation of
these BMPs, future updates to the instructions will be posted on King County's Surface Water Design
Manual website.

TEXT OF INSTRUCTIONS

Your property contains a stormwater management flow control BMP (best management practice) called a
"rain garden,” which was installed to mitigate the stormwater quantity and quality impacts of some or all of
the impervious or non-native pervious surfaces on your property. Rain gardens, also known as
"bioretention," are vegetated closed depressions or ponds that retain and filter stormwater from an area of
impervious surface or non-native pervious surface. The soil in the rain garden has been enhanced to
encourage and support vigorous plant growth that serves to filter the water and sustain infiltration capacity.
Depending on soil conditions, rain gardens may have water in them throughout the wet season and may
overflow during major storm events.

The size, placement, and design of the rain garden as depicted by the flow control BMP site plan and
design details must be maintained and may not be changed without written approval either from the King
County Water and Land Resources Division or through a future development permit from King County.
Plant materials may be changed to suit tastes, but chemical fertilizers and pesticides must not be used.
Mulch may be added and additional compost should be worked into the soil over time.

Rain gardens must be inspected annually for physical defects. After major storm events, the system
should be checked to see that the overflow system is working properly. If erosion channels or bare spots
are evident, they should be stabilized with soil, plant material, mulch, or landscape rock. A supplemental
watering program may be needed the first year to ensure the long-term survival of the rain garden's
vegetation. Vegetation should be maintained as follows: 1) replace all dead vegetation as soon as
possible; 2) remove fallen leaves and debris as needed; 3) remove all noxious vegetation when
discovered; 4) manually weed without herbicides or pesticides; 5) during drought conditions, use mulch to
prevent excess solar damage and water loss.
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C.2.6 PERMEABLE PAVEMENT

C.2.6 PERMEABLE PAVEMENT

Permeable pavements include porous concrete, porous asphalt, cellular confinement gravel systems, unit
pavers with a gravel bed, and grassed modular grid systems. There are many types of permeable pavement
on the market today. Permeable pavement systems require careful design, construction, and maintenance
in order to provide good service life and proper drainage. Manufacturer's recommendations should be
strictly followed for proprietary systems.

Applicable Surfaces

Subject to the minimum design requirements and specifications in this section, permeable pavement
systems may be applied to driveways, parking areas, sidewalks, and roads that are privately owned and
maintained. Permeable pavement is not allowed in King County maintained road right-of-way unless
approved by a Road Variance.

Design Considerations

Application of permeable pavement on steeper slopes may not be suitable because water draining through
permeable base may daylight downslope. Ideally, permeable pavement slopes should be less than 5%.
Areas with a high water table or highly impervious soils may be unsuitable for this pavement type.
Operation and Maintenance

See Section C.2.6.7 (p. C-63).

C.2.6.1 MINIMUM DESIGN REQUIREMENTS

All of the following requirements must be met in order for permeable pavement to be applicable to a
target impervious surface:

1. One of the following types of permeable pavement must be used in accordance with the design
specifications for each type as set forth in Sections C.2.6.2 through C.2.6.6:

¢ Porous concrete (see Section C.2.6.2, p. C-61)

¢ Porous asphaltic concrete (see Section C.2.6.3, p. C-62)

¢ Permeable pavers (see Section C.2.6.4, p. C-62)

¢  Modular grid pavement (see Section C.2.6.5, p. C-62)

¢ Grassed modular grid pavement (see Section C.2.6.6, p. C-63)

2. Permeable pavements shall be installed in accordance with the manufacturer's specifications, except
when such specifications are less stringent than those set forth in Sections C.2.6.2 through C.2.6.6.

3. Permeable pavements shall not be placed on slopes steeper than 10%.

C.2.6.2 POROUS CONCRETE

Porous concrete consists of a mix of aggregate, cement paste, water and admixtures, but contains less fine
aggregate than conventional concrete. Voids in the hardened concrete allow water to drain through the
surface into the subgrade.

Uses: Sidewalks, patios, parking areas, and driveways.

Design Specifications

1. A minimum of 6 inches of free-draining sand or gravel base is required under the porous concrete
surface.
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SECTION C.2 FLOW CONTROL BMPs

C.2.6.3

C.2.6.4

C.2.6.5

2. The free-draining base shall have less than 5% fines (material passing the #200 sieve) based on the
fraction passing the #4 sieve.

3. The porous concrete pavement shall be permeable enough to absorb water at a minimum rate of 10
inches per hour immediately after the pavement surface has been wetted continuously for at least 10
minutes. Compliance with this minimum rate shall be checked prior to construction approval of the
pavement. Compliance may be checked using a simple bucket test in which 5 gallons of water are
poured onto the pavement surface all at once from a 5-gallon bucket. If nothing but a scant amount of
water puddles or runs off the surface, then the pavement is considered to meet the minimum rate of
absorption. If this test is not conclusive, then a 6-inch ring sealed at the base to the pavement surface
shall be used to measure the actual rate of absorption.

4. Porous concrete sidewalks placed in County road right-of-way (note that a road variance is required
for such placement) or on private property subject to vehicle loading shall be a minimum of 5 inches
thick and shall have a minimum 28-day compressive strength of 3000 psi.

5. Sidewalks and patios on private property not subject to vehicles shall be a minimum of 4 inches thick
and should have a minimum 28-day compressive strength of 2000 psi.

POROUS ASPHALTIC CONCRETE

Porous asphaltic concrete uses a mix that contains less fine aggregate than conventional asphaltic
concrete. Voids in the pavement allow water to drain through the surface into the subgrade.

Uses: Sidewalks, patios, parking areas, and driveways.

Design Specifications

Same as for porous concrete, except that the compressive strength specifications do not apply and the
pavement section shall be as needed to provide a service life equivalent to conventional asphaltic concrete.

PERMEABLE PAVERS

Permeable pavers provide a solid surface but allow natural drainage and migration of water into the earth
by permitting water to drain through the spaces between the pavers. On the Internet, there are a number of
manufacturers and installers.

Uses: Sidewalks, patios, parking areas, and driveways.

Design Specifications

Same as for porous concrete, except that the compressive strength specifications do not apply and the
pavement thickness shall be as specified by the manufacturer or a civil engineer.

MODULAR GRID PAVEMENT

Modular grid pavement consists of a lattice of concrete, plastic, or other load bearing material over a
permeable base of gravel or sand (or both). On the Internet, there is information on several manufacturers
of the modular grid materials used for such pavement. These materials include plastic lattice, concrete
pavers, or special forms for a cast-in-place concrete grid. These systems use a confining structure
incorporated into the subgrade with an engineered fill material.

Uses: Low-traffic or infrequently used areas such as low-traffic driveways, overflow parking, event
parking, church parking, employee parking, maintenance access roads, etc.; they are not allowed
in King County road right-of-way.
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C.2.6 PERMEABLE PAVEMENT

Design Specifications

1. A minimum of 6 inches of free draining base material (sand or gravel) is required under the modular
grid material.

2. The modular grid material must be installed according to the manufacturer's instructions.

3. The surface area of the modular grid openings must be at least 50% of the total surface area of the
modular grid pavement.

4. The modular grid openings must be filled with gravel, sand, or a mixture of both.

5. Smooth surface walkways may be run across modular grid pavements, provided the impervious
surfaced walkways do not exceed 10 percent of the total pavement surface.

C.2.6.6 GRASSED MODULAR GRID PAVEMENT

Grassed modular grid pavement is basically a modular grid pavement with grass planted in the openings
or in a thin layer of soil over the grid material. The benefits of this measure are reduced runoff peaks and
volumes resulting from the increased infiltration of stormwater, the increased water storage provided in the
grid soil and base, and the increased evapotranspiration provided by the grass. The grassed surface also
helps remove pollutants that are left behind by vehicles.

Uses: Low-traffic or infrequently used areas such as low-traffic driveways, overflow parking, event
parking, church parking, employee parking, maintenance access roads, etc.; they are not allowed
in King County road right-of-way.

Design Specifications

1. A minimum of 6 inches of free draining base material (sand or gravel) is required under the modular
grid material.

2. The modular grid material must be installed according to the manufacturer's instructions.

3. The surface area of the modular grid openings must be at least 50% of the total surface area of the
modular grid pavement.

4. The modular grid openings must be filled with a sandy soil mix suitable for growing grass as specified
by the manufacturer's instructions or a landscape architect.

5. Smooth surface walkways may be run across modular grid pavements, provided the impervious
surfaced walkways do not exceed 10 percent of the total pavement area.

C.2.6.7 MAINTENANCE INSTRUCTIONS FOR PERMEABLE PAVEMENT

If the permeable pavement flow control BMP is proposed for a project, the following maintenance and
operation instructions, plus any provided by the manufacturer or installer, must be recorded as an
attachment to the required declaration of covenant and grant of easement per Requirement 3 of Section
C.1.3.3 (p. C-18). The intent of these instructions is to explain to future property owners, the purpose of
the BMP and how it must be maintained and operated. These instructions are intended to be a minimum;
DDES may require additional instructions based on site-specific conditions or manufacturer's
recommendations. Also, as the County gains more experience with the maintenance and operation of
these BMPs, future updates to these instructions will be posted on King County's Surface Water Design
Manual website.

Q TEXT OF INSTRUCTIONS FOR NON-VEGETATED PERMEABLE PAVEMENT

Your property contains a stormwater management flow control BMP (best management practice) called
"permeable pavement," which was installed to minimize the stormwater quantity and quality impacts of
some or all of the paved surfaces on your property. Permeable pavements reduce the amount of rainfall
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SECTION C.2 FLOW CONTROL BMPs

that becomes runoff by allowing water to seep through the pavement into a free-draining gravel or sand
bed, where it can be infiltrated into the ground.

The type(s) of permeable pavement used on your prope