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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 and other pollutants 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 the discharge of sediment and other pollutants during
construction. Examples of ESC measures include phasing or minimizing clearing, installing silt fences to
contain sediment on site, and placing straw or other mulching materials on exposed soils. It also includes
implementation of pollution prevention practices applicable to specific construction activities such as
proper use, handling, and storage of materials, chemicals, equipment, and fuel.

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-
121).

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
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APPENDIX C SMALL PROJECT DRAINAGE REQUIREMENTS

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).

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 and grading 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 are
typically used during construction to prevent soil erosion and/or transport of sediment downstream until
the site can be stabilized with vegetation cover/landscaping. Other construction activities such as the use,
handling, and storage of materials, chemicals, equipment, and fuel can result in contaminates coming into
contact with stormwater and potentially washed downstream. Therefore, pollution prevention measures
applicable to specific construction activities need to be implemented to avoid the discharge of pollutants
from the construction site.

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-25)

e Section C.3, "Erosion and Sediment Control (ESC) Measures" (p. C-83)

e Section C.4, "Small Project Drainage Plan Specifications" (p. C-111)

e Section C.5, "Reference Section" (p. C-121)
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APPENDIX C — DEFINITIONS OF KEY TERMS

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.

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,

L 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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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).

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 site and any offsite areas subject to proposed project activities,
alterations, and improvements including those required by this appendix.

Replaced impervious surface means any existing impervious surface on the project site that is proposed
to be removed and re-established as impervious surface, excluding impervious surface removed for
the sole purpose of installing utilities or performing maintenance. For the purposes of this definition,
removed means the removal of buildings down to bare soil or the removal of Portland cement
concrete (PCC) slabs and pavement or asphaltic concrete (AC) pavement. It does not include the
removal of pavement material through grinding or other surface modification unless the entire layer of
PCC or AC is removed.

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
(=22,000 square feet), target impervious surface is all new impervious surface and replaced
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.

1/9/2009
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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, replaced
impervious surface, or new plus replaced impervious surface, or 7,000 square feet or more of land
disturbing activity, 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), no more than 5,000 square feet of
new impervious surface, and no more than 35,000 square feet of new pervious surface (for sites
zoned as RA, F, or A, the new pervious surface threshold may be increased to 52,500 square feet or
to the remaining portion of the site if 65% or more of the site is preserved in native vegetation by
clearing limit, covenant, easement, or tract), OR

e The project will result in no more than 10,000 square feet™® of total impervious surface added on or

after January 8, 2001 and its new pervious surface area will be no more than 35,000 square feet
minus 3.25 times the area of new impervious surface being proposed by the project (for sites larger
than 22,000 square feet, a factor of 2.25 may be used instead of 3.25, and for sites zoned as RA, F, or
A, the allowable amount of new pervious surface calculated herein may be increased by 50% or may
be the remaining portion of site if 65% or more of the site is preserved in native vegetation by
clearing limit, covenant, easement, or tract), OR

e The project will result in no more than 4% total impervious surface and 15% new pervious surface
on a single parcel site 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 site 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-23).

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 site information, reports, and/or engineering plans signed and
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SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

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-121).

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.

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

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 or is it A notice on title will be required | Skip to Question 7 (p. C-8).
adjacent to a flood hazard as specified in KCC 21A.24.170
area as determined by DDES | and associated public rule, and
through a "critical area review" | any proposed structures or
per KCC 21A.24.1007? 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.

1/9/2009 2009 Surface Water Design Manual — Appendix C
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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
boundary and base flood
elevation® been determined
for the flood hazard area
based on available flood
hazard data and deemed
acceptable by DDES in
accordance with KCC
21A.24.230?

The floodplain boundary and
base flood elevation must be
shown on the project's site
plans and on the face of any
recorded documents if the
project is a subdivision. See
Section C.1.2.1 (p. C-10) for
further details. Go to the next
question.

A floodplain study in accordance
with Section 4.4.2 of the SWDM
must be completed by a civil
engineer (or authorized
agency) to determine the
appropriate floodplain boundary
and base flood elevation that
will be used 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.

The project site must be

5. Is the project site portion of | Go to the next question.

the site located on land that is
entirely outside of the 100-
year floodplain boundary and
above the base flood elevation
determined in Question 1?

relocated to land that is outside
of the 100-year floodplain and
above the base flood elevation,
or a civil engineer must
evaluate and modify the project
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.

Has a channel migration
zone* been mapped by King
County for the flood hazard
area?

The severe and moderate
channel migration hazard area
boundaries must be delineated
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.

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.

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.

4
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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 1 acre
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 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.
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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
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-23) Section C.1.5 (p. C-23)

C.1.2 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 1 acre or more of land disturbing activity.

e 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.
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SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

C.1.21 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 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.

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:

e 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.

" Land surveyor means a person licensed by the State of Washington as a professional land surveyor.
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C.1.2 TARGETED DRAINAGE REVIEW REQUIREMENTS

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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SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

Cl24

C.1.25

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.

ONE ACRE OR MORE OF LAND DISTURBING ACTIVITY

Small projects proposing 1 acre or more of land disturbing activity typically necessitate more expert
attention to required ESC and other pollution prevention measures. Consequently, a construction
stormwater pollution prevention (CSWPP) plan will need to be prepared in accordance with the CSWPP
plan requirements for larger projects specified in Chapter 2 of the SWDM. In order to comply with these
requirements, an engineered CSWPP 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 1 acre 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

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-123). 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 site/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-26) 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-26). 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-41) must be evaluated for roof runoff (note, this will require a soils report for the site/lot).
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SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

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
site/lot 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),

e Rain Garden (see Section C.2.5),

e Permeable Pavement (see Section C.2.6),

e Rainwater Harvesting (see Section C.2.7),

e Vegetated Roof (see Section C.2.8),

e Reduced Impervious Surface Credit (see Section C.2.9),
¢ 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 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.

C. MITIGATION OF WATER QUALITY IMPACTS

For projects subject to small lot BMP requirements, most water quality impacts will be adequately
addressed through proper application of flow control BMPs to impervious surface 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-26), then one of
the following actions must be taken:

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.

) ocal 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 APPLICATION OF FLOW CONTROL BMPS

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.

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-26) 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-26). 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-41) must be evaluated (nhote, 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),

e Basic Dispersion (see Section C.2.4),

e Rain Garden (see Section C.2.5),

e Permeable Pavement (see Section C.2.6),

e Rainwater Harvesting (see Section C.2.7),

e Vegetated Roof (see Section C.2.8),

e Reduced Impervious Surface Credit (see Section C.2.9),
¢ 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.
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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-26) 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
Section C.2.1.1 (p. C-26). 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),
e 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-26),
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 p s it feasible and
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 feasible 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.
No 6. Vegetated Roof (Section C.2.8) of the roof 7y
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:
- Comply with last note box below.
Y
The project must be a site/lot o Is it feasible
greater than or equal to 22,000 square feet? »] and applicable to
implement full Yes No further BMPs

dispersion on
all target impervious
surface as per

required. Note:
Any proposed
connection of roof

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) I.S it fea5|b_le and via perforated
2. Limited Infiltration (Section C.2.3) o, No a]E)plllpal?_Ile to_|mp|efmhent pipe connection
3. Basic Dispersion (Section C.2.4) ullinfiltration of the per Section
4. Rain Garden (Section C.2.5) mgf “.”‘°fo as e c211.
5. Permeable Pavement (Section C.2.6) ection €.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?

Y

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
following order of preference:
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:
Basic Dispersion (Section C.2.4)
Rain Garden (Section C.2.5)

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 guality 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-125, (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 site topography in accordance with the specifications for such plans in
Section C.4.2 (p. C-113). Note: DDES may waive this element if, for example, the only flow
control BMP proposed is a limit on impervious surface (reduced footprint).

e The flow control BMP design and maintenance details for each flow control BMP per
Section C.4.3 (p. C-117). 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).

c) 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 and from the King County Recorder's Office. These requirements
include specifications for such things as page size (8'/," 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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C.1.3 APPLICATION OF FLOW CONTROL BMPS

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-111) unless otherwise directed by DDES.

13 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.l4

Cl41

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.

For projects subject to Small Project Drainage Review and disturbing less than 1 acre of land, the
application of ESC measures must be in accordance with the "Small Site ESC Requirements" in Section
C.1.4.1 and the "ESC Implementation Requirements" in Section C.1.4.2. The ESC Small Site
Requirements specify the types of measures that must be considered for application to the construction
site based on project-specific site features, soil conditions, weather conditions, time of year, and
construction activities. The ESC implementation requirements are generally applicable to all small
projects disturbing less than 1 acre.

SMALL SITE ESC REQUIREMENTS

For projects in Small Project Drainage Review that disturb less than 1 acre of land, all of the following
small site ESC requirements must be evaluated for applicability to the proposed project:

MARK CLEARING LIMITS/MINIMIZE CLEARING

Prior to beginning land disturbing activities, all clearing limits, sensitive areas and their buffers, and trees
that are to be preserved within the construction area shall be clearly marked, both in the field and on the
small site ESC plan, to prevent damage and offsite impacts. Also, clearing shall be minimized to the
maximum extent practicable. See "Mark Clearing Limits/Minimize Clearing," Section C.3.5, for more
detailed specifications.

MINIMIZE SEDIMENT TRACKED OFFSITE

1. Establish a stabilized entrance for construction vehicle access to minimize the tracking of sediment
onto public roads. Entrance and exit shall be limited to one route, if possible. See "Stabilized
Construction Entrance,” Section C.3.1, for detailed specifications.

2. If sediment is tracked offsite, public roads shall be cleaned thoroughly at the end of each day, or more
frequently during wet weather, if necessary to prevent sediment from entering waters of the state.
Sediment shall be removed from roads by shoveling or pickup sweeping and shall be transported to a
controlled sediment disposal area. Street washing will be allowed only after sediment is removed in
this manner. Street wash wastewater shall be controlled by pumping back onsite, or otherwise be
prevented from discharging into drainage systems tributary to surface waters. This requirement shall
be included as a note on the small site ESC plan.

CONTROL SEDIMENT

Runoff from disturbed areas must pass through a sediment control measure to prevent the transport of
sediment downstream until the disturbed area is fully stabilized. Sediment controls must be installed as
one of the first steps in grading and shall be functional before other land disturbing activities take place.
One or more the following sediment controls may be used to meet this requirement:

e Silt Fence (See Section C.3.6)
e Vegetated Strip (See Section C.3.7)
e Triangular Silt Dike (See Section C.3.8)

e Storm Drain Inlet Protection (See Section C.3.9)
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C.1.4 APPLICATION OF ESC MEASURES

D. STABILIZE EXPOSED SOILS

All exposed and unworked soils shall be stabilized through the application of cover measures to protect
the soil from the erosive forces of raindrop impact, flowing water, and wind erosion. One or more of the
following cover measures may be used to meet this requirement during the construction phase:

e Mulching (See Section C.3.2)
¢ Nets and Blankets (See Section C.3.3)
e Plastic Covering (See Section C.3.4)
e Seeding (See Section C.3.10)
e Sodding (See Section C.3.11)
Cover measures shall be applied in accordance with the following requirements:

1. Cover measures must be installed if an area is to remain unworked for more than seven days during
the dry season (May 1 to September 30) or for more than two consecutive working days during the
wet season (October 1 to April 30). These time limits may be relaxed if an area poses a low risk of
erosion due to soil type, slope gradient, anticipated weather conditions, or other factors. Conversely,
the County may reduce these time limits if site conditions warrant greater protection (e.g., adjacent to
significant aquatic resources or highly erosive soils) or if significant precipitation is expected.

2. Any area to remain unworked for more than 30 days shall be seeded or sodded unless the County
determines that winter weather makes vegetation establishment infeasible. During the wet season,
exposed ground slopes and stockpile slopes with an incline of 3 horizontal to 1 vertical (3H:1V) or
steeper and with more than ten feet of vertical relief shall be covered if they are to remain unworked
for more than 12 hours. Also during the wet season, the material necessary to cover all disturbed
areas must be stockpiled on site. The intent of these cover requirements is to have as much area as
possible covered during any period of precipitation.

E. CONTROL RUNOFF

Stormwater runoff originating on the site and/or entering the site from offsite areas must be controlled so
as to minimize erosion of disturbed areas and exposed cut and fill slopes. The following runoff control
measures shall be used as needed per the conditions of use and specifications for each measure:

o Interceptor Dikes and Swales (see Section C.3.12 for conditions of use and specifications)
e Ditches (see Section C.3.13 for conditions of use and specifications)

e Pipe Slope Drain (see Section C.3.14 for conditions of use and specifications)

F. CONTROL DEWATERING

Accumulated water in foundation areas, excavations, and utility trenches shall be removed and disposed of
in a manner that does not pollute surface waters or cause downstream erosion or flooding. See
"Dewatering Control," Section C.3.15 for detailed specifications.

G. CONTROL OTHER POLLUTANTS

All construction activities shall be done in a manner that prevents pollution of surface waters and ground

waters as specified in the King County's Stormwater Pollution Prevention Manual (SPPM). See "Control
of Other Pollutants,” Section C.3.16, for specific measures and references to applicable activity sheets in
the SPPM. References to applicable activity sheets in SPPM shall be included in the small site ESC plan.
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SECTION C.1 SMALL PROJECT DRAINAGE REVIEW REQUIREMENTS

H. FINAL STABILIZATION

1.

Prior to final construction approval, the project site shall be stabilized to prevent sediment-laden
water from leaving the project site after project completion. All disturbed areas of the project site
shall be vegetated or otherwise permanently stabilized. At a minimum, disturbed areas must be
seeded and mulched to ensure that sufficient cover will develop shortly after final approval. Mulch
without seeding is adequate for small areas to be landscaped before October 1.

All temporary ESC measures shall be removed within 30 days after final site stabilization is achieved
or after the temporary measures are no longer needed. Trapped sediment shall be removed or
stabilized onsite. Disturbed soil areas resulting from removal of measures or vegetation shall be
permanently stabilized with seeding or sodding.

C.1.4.2 ESC IMPLEMENTATION REQUIREMENTS

Projects in Small Project Drainage Review that disturb less than 1 acre of land must implement the ESC
measures determined necessary in Section C.1.4.1 in accordance with the following requirements:

1.

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-111) unless otherwise
directed by DDES.

If DDES finds that implementation of the proposed small site ESC plan is insufficient to prevent the
discharge of sediment or other pollutants to the maximum extent practicable, additional measures will
be required by DDES. In some cases, an ESC plan or a complete Construction Stormwater Pollution

Plan prepared by a civil engineer per Chapter 2 of the SWDM may be required.

The contractor or other persons performing construction activities shall comply with the stormwater
pollution prevention measures/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.

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.

Both the applicant and contractor are responsible for implementation and maintenance of the
approved small site ESC plan and any additional measures required by the County.

The small site ESC plan shall be retained onsite or within reasonable access to the site. The plan
shall be modified whenever there is a significant change in the design, construction, operation, or
maintenance at the construction site that has, or could have, a significant effect on the discharge of
pollutants to surface waters. The plan shall be modified, if during inspections or investigations
conducted by the County, it is determined that the plan is ineffective in eliminating or significantly
minimizing pollutants in stormwater discharges from the site. The plan shall be modified as necessary
to include additional or modified measures designed to correct problems identified.
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C.1.5 SMALL PROJECT SUBMITTAL REQUIREMENTS

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-121) for a description of the DDES permit review process for Small
Project Drainage Review.

1. Asmall project drainage plan, which includes the components specified in Section C.4 (p. C-111)
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. Adraft 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. Acopy 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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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL, APPENDIX C

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-
26).

Organization of Section C.2

Section C.2 is organized as follows:

e Section C.2.1, "Full Dispersion" (p. C-26)

e Section C.2.2, "Full Infiltration" (p. C-41)

e Section C.2.3, "Limited Infiltration" (p. C-49)

e Section C.2.4, "Basic Dispersion" (p. C-51)

e Section C.2.5, "Rain Garden" (p. C-59)

e Section C.2.6, "Permeable Pavement" (p. C-64)

e Section C.2.7, "Rainwater Harvesting" (p. C-68)

e Section C.2.8, "Vegetated Roof" (p. C-71)

e Section C.2.9, "Reduced Impervious Surface Credit" (p. C-74)

e Section C.2.10, "Native Growth Retention Credit" (p. C-78)

e Section C.2.11, "Perforated Pipe Connection" (p. C-80)

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

C21

C21l1

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-39).

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-28)

e Rock pads (see Section C.2.1.4, p. C-28)

o Gravel filled trenches (see Section C.2.1.5, p. C-29)
e Sheet flow (see Section C.2.1.6, p. C-30)

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 (note that the 100-foot minimum
flowpath length may be reduced on projects located outside of the Urban Growth Area and where
sheet flow is used with a native vegetated flowpath segment over outwash soils as specified in Section
C.2.1.6). The native vegetated flowpath segment must meet all of the following criteria:

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

 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

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

c) 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 (unless approved by DDES) 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 th