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Section I: Introduction

A drainage planis a proposed method for managing stormwater on your property. Clallam County
requires drainage plans to control any increase in the amount and rate of stormwater that runs off each
property as aresult of the development of that property. The drainage plan illustrates how stormwater
runoff will be retained on the property so it does not drain onto neighboring properties.

In Clallam County an approved drainage plan is required as a part of building permit submittals for either
anew structure or for the enlargement of an existing structure. If you build i inan areathat has an existing
community drainage system, a drainage plan showing the necessary conn d drainage to the
community drainage system must be approved by the Road Department e abuilding permit will be
issued. If you build in an area with no existing community drainage most of Clallam County), a
drainage plan for your project is required. The plan must be approy, Road Department before a
building permit will be issued.

Why Drainage Requirements?

Almost every form of development increases the amotlin ng a heavy

rainstorm. For example:

= Removing trees and other vegetation reduces the amo rain and snow intercepted by the tree
canopy and leaves and the amount @

* Regrading the land eliminates natural essions i i ow runoff and hold water until
it is absorbed into the soil.

= Covering ground with roofs, pavements;a [ i aces prevents the underlying
soil from absorbing rainwater.

= Covering porous soil ik i iMpefy oIl and |awn decreases the rate the soil
can absorb water.

= Driving over the onstruction) compacts the surface, decreasing the
small voids i

= Placing plastic fil

Adscape’ s ability to absorb rainfall. To minimize the
f associated with development, Clallam County requires

The drainage techniques ned in this manual are for small-scale residential projects within Clallam
County that meet the regtiirements for a Small Project Drainage Plan review. For small scale projects,
mitigation of runoff impacts can usualy be achieved with a combination of the Best Management
Practices (BMPs) outlined in this manual. These include practices such as preservation of native
vegetation on site, protection of soil during construction, and creation of infiltration systems to absorb
runoff from impervious areas. These small project drainage requirements can be met with plans prepared
by contractors, architects, or homeowners without the involvement of alicensed civil engineer.




In general, aproject will qualify for the Small Project Drainage Plan review if it meets all of the
following criteria:
- Theprojectisasingle family residential project.
Less than 10,000 square feet of impervious surface will result from the proposed project.
However, on lots less than two acres, if the amount of impervious surfaces such as asphalt,
concrete, gravel driveways, buildings, or other relatively impervious surfaces exceeds either 10%
of thetotal lot area or 5,000 square feet, whichever is greater, the County may require an
engineered drainage plan.
Less than one acre of clearing and grading will result from the proposed project.
A site on your property is available for the proposed stormwater management system which does
not conflict with any septic drainfield or reserve drainfield, structure f@undations, or wells. Sites
with slopes greater than 15% may pose problems with the design project drainage plan;
engineering may be necessary.
Y our soils must be sufficiently permeable to implement the
allow the use of either a conventional on-site sewage disp syst
disposal system are considered to be sufficiently permeable
this manual.

echniques. Soilswhich
pressurized sewage
e systems included in

For projects meeting the above criteria, the techniques'sp in this to create a
Small Projects Drainage Plan for review.

residential development, and development
streams, wetlands, shorelines, or geological alhageblan prepared by a civil
engineer licensed in the state of Washington [ ent general drainage
manual adopted by Clallam County and the itical’ Areas Ordinance will be
required.

These criteria are intende
necessarily all-inclusiyée serves the optiopyto require submittal of an engineered drainage
plan prepared by alicens i fOF. 2 he County will inform land devel opment




Definitions of Key Terms
Proper application of the small project drainage requirements in this manual requires an understanding
of the following key terms and their definitions.

Best Management Practice (BMP) A practice or combination of practices that are the most effective and
practicable means of managing stormwater runoff based on the best available science.

Bioretention area A vegetated depression that is designed to collect, store and infiltrate runoff.
Bioretention areas typically include a mix of amended soils and vegetation.

Civil engineer A person licensed by the State of Washington as a profession
engineering.

gineer in civil

er to or from a runoff
stormwater travels

Conveyance BMP A stormwater management technique that convey.
management BMP such as arain garden or infiltration trench, and
across and from a developed site.

Critical Areas The Washington State Growth Managem . uiresthe
protection of the following areasin Clallam County: ( [
effect on aquifers used for potable water; (c) aquatic and
frequently flooded areas; and (€) geologically hazardous ar
subject to regulation by Clallam County. Consult the Chapter

d management within these areasis
f the Clallam County Code for

End-of-Ling : form gement technique that disperses stormwater on-site

fromar e BMP in adow and diffuse manner to prevent concentration
and as

Engineered desigried by acivil engineer licensed in the State of Washington as a
professional e '

Hydrologic Soil Groups 2d on the soil's runoff potential. Soil properties that influence runoff potential
include depth to a seasonally high water table, intake rate and permeability after prolonged wetting, and
depth to avery slowly permeable layer. The four Hydrologic Soils Groupsare A, B, Cand D. Type A
soils generally have the smallest runoff potential and Type D soils have the greatest.

Impervious surface A hard or compacted surface like aroof, pavement, or gravel that does not allow
water to soak into the ground.

Pervious surface A surface that allows water to enter the ground by virtue of is porous nature or by large
spaces in the material. Due to compaction, gravel driveways and parking areas do not count as permeable
surfaces unless specifically engineered to be pervious or porous.



Runoff management BMP A stormwater management technique designed to capture and absorb
stormwater runoff from impervious surfaces such as roofs and driveways.

Single family residential project A dwelling unit detached from any other dwelling unit and intended for
occupation by one family and including accessory improvements and uses. This definition includes
manufactured homes such as mobile homes, modular homes and ather homes manufactured in
components or as one complete dwelling unit.

Stormwater region Clallam County has three different stormwater regions based on the soil types, and

amount of rainfall found in these areas. These regions determine the types and sizes of stormwater BMPs
appropriate for use in managing stormwater in the project area. Consult the map on page X or the website
--- to determine the stormwater region your project is within.

Stormwater runoff Water which is not absorbed into the ground duri ter a storm which then

flows over the land.

Vegetated open space Native undisturbed areas, rehabilitatio [ areas, or fields that
are not regularly mowed. Active recreation areas and law ated open space.



Small Project Drainage Plan Requirements

Submittals
Carol- this sub-section gets into permitting procedures that we think are most appropriate for the
DCD to determine what should be included and what the procedure for permitting should be.
But we started to flesh out some suggestions based on other jurisdictions examples.
If you meet the criteriafor a Small Project Drainage Plan Review and want to use it, the following must
be submitted to the Department of Community Devel opment:
Drainage Plan Submittal Form which will guide you through the submittal requirements. See
Appendix X for an example of thisform. Copies of the form are available from the Department
of Community Development.
Drainage Plan: a scale drawing of the individual site showing howfstormwater runoff will be
managed on the property. Consult Section Il: Developing aD e Plan for guidance in
preparing this plan.
Written Drainage Assessment: awritten overview of th t that includes a
description of the property, existing site conditions, p) i
stormwater management techniques. Further instr
Submittal Form. R .
Declaration of Drainage Easement required to be recorded for application of the drainage plan
on the property. i
Operation and Maintenance Details??
Erosion and Sedimentation Control Plan??- (a scale drawing of the site or project site used to
show the limits of disturbance by the project and how required erosion control measures will be
applied to prevent sediment from leaving the site during construction activities.)

ns are available o

| mplementation
After aproposed drainage plani
approved plan. If you use
guidelines in this manu

I nspection

alation until it has been inspected. Drainage system
regularly scheduled building inspections prior to the final
ior to the final inspection. The inspection requirements

runoff.

Operation and M aintenance Responsibility

The size, placement, and design of the drainage facilities as depicted by the drainage plan and approved
by the Clallam County Department of Community Development must be maintained and may not be
changed without written approval from the Clallam County Department of Community Devel opment.
Maintenance of all required drainage facilities is the responsibility of the owner of the site/lot served by
these facilities.



Erosion and Sediment Control

Appendix G: Small Project Erosion and Sediment Control includes the specifications for erosion and
sediment control BMPs applicable to prevent transport of soils from asmall project construction site. The
Erosion and Sediment Control BMPslisted in the Appendix may be used if lessthan one acre of soil
will be disturbed by the project. Additional measures may be required by Clallam County if these are
insufficient for the project or fail to contain sediment on the project site

The following pages contain planning guidelines to direct the reader through the small project drainage
planning process. The first section (Developing a Drainage Plan, pages X-x) deals with designing your
site to minimize impacts to the landscape and outlines the required elements in a small project drainage
plan. The fina section of the manual (Small Project Drainage Plan Design B pages x-X) describes
the specific requirements, designs, and specifications of each BMP. The A kces include examples of
drainage plans and supporting documents needed for the development of & effective drainage plan.
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Section Il: Developing a Drainage Plan

The steps described below outline the process for development of a Small Project Drainage Plan. For
effective stormwater management, the project should minimize land disturbance and impervious surfaces
such as roofs and driveways, and maximize protection of soil and vegetation.

1. Conduct asite inventory to determine existing patterns of water movement and vegetated areas on
your site. Consider ways your proposed development can avoid impacts to them.

2. Obtain an accurate topographic map for the site to use as abasis for t
be as simple as a map that denotes flat areas, sloped areas, and drai
information for your site can be found at the website; ------------

drainage plan. Thiscan
hs. Topographic

3. Consult the map on page X to Site Planning Tips
determine the stormwater region The following are tips for creating a development that
your project iswithin. Thisiscritical | minimizes the impact your construction project will have on the
for sizing various stormwater patterns of water flow and vegetated areas of the site and help
management techniques. facilitate stormwater infiltration on the property:

= Place structures as close to the public access point as
possible to minimize road/driveway length. Minimize
paved parking areas, and utilize porous paving options
wherever possible.

4. Find out the soil type on your project
sitein order to determine which

stormwater management techniques‘

in this manual will be applicable for
your site. For a County soils map = Slope paved areas to facilitate drainage to stormwater
showing this information, consult the management areas.

Soil Survey of Clallam County, go to
http://www.clala or =  Reduce building footprints whenever possible. Utilize
visit the Clalla basements or taller structures with lofts or second stories to
District. Appe achieve square footage goals.

= Orient buildings on slopes with long-axis aong topographic
contours to reduce grading requirements.

= Set clearing limits that give maximum protection to soils
and vegetation while allowing reasonable areas for
equipment to maneuver on the site. Delineate the areas
both on the construction plans and on the ground with
temporary fencing or taping.

. Usethe sizing charts located in Section |11 to determine the required dimensions for each BMP
based on the stormwater region in which the project is located.

8. Sketch your drainage plan. Pagex includes alist of the required information to include in the
plan.

9. Visit the Department of Community Development to discuss your plan prior to submittal.

11



Elements of a Drainage Plan

The drainage plan must show the square footage of the impervious areas such as aroof and driveway, the
technique for managing the runoff generated by the impervious surfaces and the drainage path of the
runoff from source to treatment area.

Runoff Management BMPs (Section 11I-A)
The Runoff Management section of this manual presents general guidelines for design of BMPs for
managing runoff from impervious surfaces such as roofs and driveways. Ina Small Project Drainage
Plan there are seven options to manage stormwater from roofs and paved areas:
- Rain Gardens
Rainwater Planters
Rainwater Dispersion
Infiltration Systems
Runoff Filter Strips
Porous Pavement
Rainwater Collection

across and from a developed site. There are fot
Swales
Conveyance Furrows
Conveyance Gard
Gravel Trenches

12



Figure 1. Drainage Planning Flowchart

The following chart outlines the typical elements of a small project drainage system.

Section IlI-A

Roof water management BMPs

Select one or more from the following to
manage roof runoff from gutters:

Section llI-A

Road/Driveway management BMPs

Select one or more from the following to
manage road or drivewaly runoff:
/] L

&

Rainwater | | Rainwater
Collection Planter
Infiltration . Rainwater
Rain Garden . .
System Dispersion

Section IlI-B

Conveyance

Dy

/

Select one or more from the fol Wlng

Flows from roofs and

pavement may be combined
this point or may be
cogveyed seperately to
f-Line discharge areas

1 1 [
Infiltration Rain Garden
System
/ |
/ Porous Runoff
Pavement | | Filter Strip
/

Conveyance Gravel \
Furrow Trench
Conveyance
Swal
wate Garden

JL

Section llI-C

End-of-the-Line Discharge BMPs

Select one or more from the following:

Level
Spreader

Continued
Dispersion

13




Drainage plan requirements

The following information must be included in the Drainage Plan Submittal Form (see Appendix A, or
visit the Clallam County Department of Community Development or the website:
for a copy of the form):

Identification

Name, address, and phone number of applicant

Parcel number

Dimension of all property lines

Street names and existing or proposed property address
North arrow

Legend if needed

Scale—use a scale that clearly illustrates drainage features
[] Show at least 5-foot contours for al slopes steeper than 15

OoOooOoooao

Building and Site Development Features
[ Footprint of all structures (existing and proposs
[ Future structures and planned improvements
. , structures/improvements on

Existing or prop
reserve drainfields

[ Existing hydrol0 location of all existing and proposed ditches, swales, pipes, etc.

[ Delineation of alf streams, wetlands, lakes, closed depressions, or other water features (including
any required buffer widths)

[ Delineation of al critical areas on the property including flood hazard areas, erosion hazard aress,
steep slope hazard areas, landslide hazard areas, and their buffers and building setback lines

Stormwater Management Information
In addition to the general information listed above, the following additional information is required on
drainage plans that include installation of stormwater BMPs:
L] Identify the Stormwater Region your project iswithin. (The region the project isinis critical to
the sizing of the drainage BMPs due to differing rainfall amounts)

14



®  Consult the map on page X to determine the stormwater region your project is within.
Thisis critical for sizing various stormwater management techniques.
L] 1dentify the soil type(s) on your project site in order to determine which stormwater management
techniques in this manual will be applicable for your site
®  For aCounty soils map showing thisinformation, consult the Soil Survey of Clallam
County, go to http://www.clallam.net/Maps/, or visit the Clallam Conservation District.
[J Show delineation and dimensions of impervious surfaces and pervious surfaces, both existing and
new
] Show location and dimensions of runoff management BM P methods such as but not limited to
infiltration trenches, drywells, rain gardens, permeable pavements, rain water storage tanks for
managing stormwater from all impervious surfaces
= Usethe drainage project planning chart on page X to sel
water runoff, driveway runoff, conveyance areas, an

ptions for managing roof

®  Consult Section Il of thismanual for details ] icability of each of
the BMP options. Use the sizing charts lo i ine the required
dimensions for each BMP based on the ject is located.

] Show delineation and dimensions of the flow

[ Show setback lengths between stormwater managem

and any property line, structure,
well, steep slope, stream, wetland, Qr septic system inclu infi

rainfields.

15



Putting it all together

This manual along with some basic measuring and drawing tools should be sufficient for most people to
complete an acceptable drainage plan; however, if your project is somewhat large or complex, it may be a
good idea at this point to have a professional engineer design the plan and create the plan drawings for
submittal. Below is an example of a drainage plan that can be developed from a site plan. Consult
Appendix D for other examples of simple drainage plans that can be devel oped.

Figure 2. Example Drainage Plan
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Section Ill: Small Project Drainage Plan Design BMPs

A drainage system collects, cleanses, infiltrates, and conveys stormwater to a natural drainage system or
existing storm sewer. The following are guidelines for the design and implementation of a Small Project
Drainage Plan, including techniques for managing run-off from impervious surfaces, conveying
stormwater on the property, and for properly discharging stormwater from your property.

* Maintenance guidelines for the BMPs have been adapted from King County, Washington Surface Water
Design Manual Appendix C: Small Project Drainage Requirements, 2005 and City of Portland
Stormwater Management Manual, Revision 3, 2004.
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Section llI-A

Runoff Management BM Ps

Runoff management is the main component of a small project drainage plan. This manual includes seven
options to manage stormwater from roofs and paved areas. The main features and preferred application
for each option are summarized below. Details of each option are explained in the following sections.

Rain Gardens
» Rain gardens are excavated basins in which runoff accumulat
through a small outlet opening.

= One of the most versatile options, rain gardens can be pla
and should be the primary runoff management technig

owly infiltrates or flows out

Rainwater Planters
= Rainwater planters are basins with raised side
and sowly infiltrates or flows out through small we
= Planters are agood option where they can be install

Rainwater Dispersion

in the pavement.
= Porous pavemefit should be placed on slopes less than 5%.
Rainwater Collection
= Rain barrels and cisterns are containers in which roof runoff is collected for later use or release.
These options have limitations on size and application.
= Rain barrels and cisterns can only collect roof runoff, and the collected water is suitable for non-
potable uses only.
= Rain barrels and cisterns require careful management to control and manage overflow.

18



Rain Gardens

Rain gardens are excavated
depressions lined with
amended soil and planted Downspout dirz
with vegetation capable of to rain garden ¢
thriving in wet soil in the
winter and dry conditions
in the summer. Rain
gardens provide
bioretention, a processin
which storm runoff is
temporarily captured in
small vegetated basins,
where physical and biological processes improve water quality an
or other drainage systems.

Selected native plant
and ornamental varieties

Rain gardens are the simplest, easiest to maintain, and
should be included as the primary runoff managements@

Rain gardens are sized according to the stormwater region tha oject islocated. Consult the map
on page X, the Department of Community Development, or ehsite xxXxxxX to deter mine what
stormwater region appliesfor your projec e ratio of rain gardémarea to the impervious surface

areadraining to it isasfollows: Region | is 15%:; Regi [ ; Region.111Lis 25%. The table below

2000 2500 3000 4000 5000
Required 300 375 450 600
Surface
Area of Rain 400 500 600 800
500 625 750 1000

If you utilize arain gardento control stormwater runoff, you will need to follow the guidelines below:
0 Rain gardens should/be located on level to gently sloped ground. Use caution in locating rain gardens
on slopes greater than 10%.

Rain gardens shall be built to the required size as shown in the sizing table above.

Rain gardens shall have a minimum depth of 2 feet.

Side slopes shall be 3 horizontal to 1 vertical or less.

Rain gardens shall include outlets consisting of a4” pipe with acap with a1l” hole to meter the
outflow.

The rain garden shall include an additional overflow either by surface sheet flow or stabilized rock
spillway to alevel spreader, ditch or other stormwater dispersal system.

The rain garden should be planted with vegetation appropriate for moist and seasonadlly dry
conditions. See Appendix E for alist of recommended plants.

O O OO0O0
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Figure 4. Rain garden

INFLOW

4"Tee with 5tand Pipe
Owverflow min. 2'width

Cap with 1" hole 27-4"quarry spall rock

1.5" hale for rain
gardens over 4000 sq. ft.

CROSS-SECTION

R
R
G 7

e B
SR
= e

Discharge to stabilized
conveyance, outlet, or level
spreader

PLAN VIEW

Emergency Overflow
Spillway

Discharge to stabilized
MOTE: Depression shall be formed by conveyance, outlet, or level

complete excavation spreader

I
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Rain Garden Operation and Maintenance

Rain gardens are vegetated depressions that retain and filter stormwater from an area of impervious
surface. The plant growth in the rain garden serves to filter the water and sustain infiltration. Depending
on soil conditions, rain gardens may have water in them throughout the wet season and may overflow
during major storm events.

[ Thesize, placement, and design of the rain garden as depicted by the drainage plan must be
maintained and shall not be changed without written approval from the Clallam County Department
of Community Development.

[ Plant materials may be changed to suit tastes, but chemical fertiliz pesticides must not be used.

[] After major storm events, the rain garden should e emis
working properly and is not clogged.

[ I erosion channels or bare spots are evit ed with soil, plant material, and
mulch.

21



Rainwater planters

Rainwater planters are much like raised, above ground rain gardens. Generaly planters are used for
runoff from roofs and are built so that downspouts empty directly into the planter. Planter sides may be
constructed of treated wood, concrete, or brick. Planters may be constructed with open contact to the
ground or with impervious bottoms with side weep holes of ¥2to 1 inch in diameter. The bottom layer
shall be clean gravel with a1 foot minimum depth covered by a minimum of 1 foot of topsoil. The
planter must include an overflow notch or pipe and be designed to drain to a conveyance BMP with a
minimum 1 foot of water storage depth.

Sizing for rainwater plantersis the same as for rain gardens (see sizing chart
The rainwater planter should be planted with vegetation appropriate for meis
conditions. Trees and large shrubs are not recommended. See Appendi or alist of recommended
plants.

he Rain Garden section).

House

Downspout

Container rim is

notched for overflow_\
R Splash blocks or

rocks for dispersion

Filter fabric

3/8"t0 5/8" Air space between wall
Grave| /8o >/8"or and planter box

approved equal

12"

Weep hole 1/2"-1"

Diagram adapted from the Portland
Oregon Stormwater Manual

Foundation footing

Figure 5. Rainwater Planter cross-section
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Rainwater Planter Operation and Maintenance

Rainwater planters are containers designed to intercept rainfall that would normally fall on impervious
surfaces and store and rel ease the captured stormwater at a slower rate.

[ The size, placement, and design of the rainwater planter as depicted by the drainage plan must be
maintained and shall not be changed without written approval from the Clallam County Department
of Community Development.

] Chemical fertilizers and pesticides must not be used.

] Additional mulch and compost should be added to the rainwater

[ Rainwater planters must be inspected annually by the prop ical defects. Structural
deficiencies in the planter including rot, cracks, and fail ' that are not
consistent with the design and allow water to flow dir round shall be

[ After major storm events, the rainwater planter should
working properly and is not clogged. If stormwater is not
excavated and cleaned, and gravel or

that the draifiage system is
properly, the planter shall be
t low infiltration rates.

] A supplemental watering program may be
rain garden's vegetation.

e long-term survival of the

[ Vegetation should be
1) replace dl deg
2) remove deh

when discove
o pesticigdes;
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Rainwater Dispersion

Rainwater dispersion is a strategy
that emphasizes minimization of
impervious surfaces and evenly
dispersing runoff into vegetated
areas on your property. In order to
utilize dispersion, alot can not
have more than 10% impervious
surface and must maintain at least
50% of the lot areain vegetated

Level Spreader
{ see Off-site Discharge
Systems section)

open space. Vegetated open space
includes native undisturbed aresas,
rehabilitation of previously

Roof exceeds 3,000 L
s, fr.and is splitinto fSEptIE
two dispersion areas

Drai nﬁgld

disturbed areas, or fields that are
not regularly mowed. Active
recreation areas and lawn shall not
count towards vegetated open
space.

Dispersion is agood option for
large rural lots. The following
basic requirements apply to sites
utilizing rainwater dispersion;
additional measures may be
required if site conditions warrant:

O A minimum
stream or wetland.

-l

30 feet min,

@ shall be protected with an drainage easement granted to Clallam
e entity. (See Appendix F for sample easement form)

P0-foot vegetated buffer from the point of dispersion to acritical areasuch asa

O Dispersion areas must be at least 30 feet away from primary and reserve septic drainfields.

O Careful attention must be paid to spreading the stormwater properly. Runoff from each distinct
impervious area should be dispersed to different areas and combining the flows from different
areas should be kept to aminimum. No more than 3,000 squar e feet of impervious surface
shall berouted to one area for dispersion.



Small Lot Dispersion

Some areas of Region | in eastern Clallam County have excessively drained soils that are classified as
hydrologic groups A or B. In these areas, rainwater dispersion can be used as the sole stormwater
management regardless of the amount of vegetated open space onthelot. Thisis called Small Lot
Dispersion. See Appendix C to determineif the soil type on your site is suitable for thisoption.

In situations with excessively drained soils, splash blocks are the simplest way to disperse the runoff
collected from the roof area and discharged via a downspout. Downspout splash blocks or downspout
extensions with splash blocks may be the only hardware required for areas wit excessively drained
lequate vegetation
for effective dispersion, splash blocks will adequately disperse storm run gravelly or sandy

foundation may be a better choice.
OO0 The developed lot area must be predominately flat with

O When utilizing Small Lot Dispersion, no more than
single splash block.

O A vegetated flowpath of at least 50 feet in length must b runoff will

follow upon discharge from the splash EI ock to

the nearest property line.
-
‘=N %Y
— 7 //\ \\\ \/\
ESSTTRNG )
/§> 2 2 \

Figure 7. Splash Block close-up Figure 8. Downspout and Splash Block
connection
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Rainwater Dispersion Operation and Maintenance

Dispersion is a strategy for minimizing the area disturbed by development, retaining native vegetated
areas and applying dispersion techniques that utilize the natural capacity of vegetation to mitigate the
stormwater runoff quantity.

This flow control BMP has two primary components that must be maintained: (1) the dispersal flowpath
and (2) the vegetated open space.

Dispersion Flowpath
[ The size, placement, composition, and downstream flowpaths of these
drainage plan must be maintained and shall not be changed without oval from the Clallam
County Department of Community Development.

and repair any physical defects..
] When native soil is exposed or signs of erosion are
flow shall be identified and mitigated. Bare spots

Vegetated Open Space
[ The vegetated surface required for di 1 [ " yegetation retention
ared’ on thedrainage plan.

[ The trees, shrubs, ground cover, and sol
allowed by the following provisions:

» Individua tre
threaten to d

or other defects, and which
, or place of employment or public

on the State noxious weed list in Chapter 16-750
(i.e., plant species listed as obnoxious weeds) shall be

ed facilities, including pedestrian, equestrian and bicycle
ing and camp| ng aress, and other SImllar usesthat do not
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Infiltration Systems

Infiltration systems are BMPs that are designed to allow runoff to be absorbed into the ground. Soil
conditions must be favorable enough to assure that the device used to soak water into the ground (e.g.,
infiltration trench, drywell, etc.) will perform as expected. Many locationsin Clallam County have soils
that are underlain by a compact layer of soil called glacia till or hardpan which severely limitsinfiltration
capacity and causes water to accumulate at or near the soil surface during the wet season. This can make
full infiltration of runoff impracticable, cost prohibitive, unreliable, or al three. Consult Appendix C to
determineif your soil is suitable for these techniques.

ou will need to follow

N\

O Inyour drainage plan include locations of proposed drywellsag tkencheswithitheir sizes. Indicate
which roof areas will be routed into each. N

g areas should flow thr@ ‘\

If you plan to utilize infiltration trenches or drywells to control stormwatg
the guidelines listed below:

O Runoff from paved areas including driveways and p
vegetated strip or swale prior to infiltration.

*locations of septic’drainfields,
nfiltration systems must be down
from foundations, and 100 ft.
ground with grades of less

O Infiltration systems must be appropriately sited with resp
wells, and building foundations so as not to adversely affe
gradient and at least 30 feet from the septiigdrainfield, at |east
from wells. Infiltration systems shall be on flat or gently
than 15%.

O Infiltration systems must be filled with washée OCk 948" In diameter). The top and sides
must be covered and w, vith filter fabricigodhat the fine do not migrate into the voids of
the drain rock. Land generally avallable at hardWare stores) works well for this
purpose. A screeq either at the otitlet of the downspout or at the inlet to the drywell
pipe to keep delf e system.

g'conveyance system such as swale, conveyance
ilize one'e ollowing:

han 6" below grade at least 2 feet in length.

gl east 2 feet in length

¥4" wide
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Infiltration Systems (cont.): Infiltration Trenches

Infiltration trenches are shallow gravel-filled trenches where runoff water is routed for storage and
infiltration. Infiltration trenches work best in sandy or gravelly soil and are not appropriate in some
clayey soil types (hydrologic groups C and D). See Appendix C for alist of soilsthat are appropriate
for thistechnique.

Runoff from paved areas including driveways and parking areas should flow through or across a
vegetated strip or swale prior to infiltration.

Infiltration trenches are sized according to the stormwater region that the proj
on page X, the Department of Community Development, or the website Xxxxxx%o deter mine what
stormwater region your project iswithin. Theratio of trench areatot jous surface area
draining to it isas follows: Region | is 30%; Region Il is 40%; Regio 0. Thetable below can
be used to determine the surface area needed for an infiltration tren Region your project is
in and the amount of stormwater draining to the trench.

in. Consult the map

Square Footage of Impervious Surface Draining to Infiltration Trench

500 1000 yzlooo 5000
Required . 150 300 1200 1500
Surface Region |
Area of . 2 1200 | 1600 | 2000
Trench by | Regionll %
Region
(Sq. ft.) Region Ill 250 50 1500 2000 2500

The Infiltration Trench Wi mum of 2’

Figure 9. Infiltration Trench

Gravel surface of
infiltration trench

Pavement

Filter Fabric Vegetated area
acts as filter strip
Drain rock
1i:57=5 v
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Infiltration Systems (cont.): Drywells

A drywell isasimple, gravel-filled hole with a bottomless catch basin in the center into which runoff
from the downspouts and guttersis routed. Drywells give alimited storage space for runoff to infiltrate
dowly into the surrounding soil. Individual drywells can be used to manage runoff from up to 1,250
square feet of impervious surface area. Multiple drywells may be needed to manage the stormwater runoff
on your property. Drywells are restricted to sandy or gravelly soil types (hydrologic group A and B).

See Appendix C for alist of soilsthat are appropriate for thistechnique.

Drywells are sized according to the stormwater region in which the project is located. Consult the map

on page X, the Department of Community Development, or the website Xxxxxx to deter mine what
er

hne the surface area
stormwater that drains

stormwater region your project iswithin. The table below can be used t
needed for a drywell depending on the Region your project isin and the
to the drywell.

Square footage of impervious surface draining to drywell
1250
250 500 750 . area allowed)
Required Region 6'x6’ 9'x9’ 'x11 15'x15'
size of dry I
well by Region X7 10’10’ v 16'x16’
region Il
Region 8'x8’ T 13'x1 15'x1%’ 17’xar
1]
Required All
cgté:h basin | regions Type 1 Type 1L 3 1-48" Type I 1-54” Type Il
size*
*Catch basins may be pur local concr ributors.
O The drywell stioul inim f 5 feet deep.
N
Figure 10. Drywell cross-section
Grate
N2, / '
TNV e N NN WV
Topiseil /\\/\\\ 48" Type |l 2 //\\\///<\\\
//{\\/ Catch Basin \3/\§\\//
1.5"-3"washed drai AN
rock (no“cf?tisr?ed r?érll A ‘min
elgwed) % No Bottom X
Filter fabric; 0.85 oz./yd. A é/ \I\g?zlatllziot\z;c;eui:éiec)r:
spuln bound nylon, or VN inlet to drywell pipe.
andscaping cloth \/ \\ RN \\ \\\ \%r
QORONR O
N \ee
A o
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Infiltration Systems Operation and Maintenance

Infiltration systems are designed to absorb runoff from impervious area (such as paved areas and roofs)
into the ground. To be successful, the soil condition around the infiltration device must be reliably able to
soak water into the ground.

[ Thesize, placement, and composition of these devices as depicted by the drainage plan must be
maintained and shall not be changed without written approva from the Clallam County Department
of Community Development.

LI Infiltration systems must be inspected annually by the property owner and
identify and repair any physical defects.

[J Maintenance and operation of the system should focus on ensuring

gjor storm events to

stem'S viability by

conducted to ensure system has not become clogged.
] Prolonged ponding around or atop a device may indig
plugged, it must be replaced.
[ Keep the areas that drain to infiltration devices wél S| to.e jevity of these
devices. For roofs, frequent cleaning of gutters will redue i c
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Runoff Filter Strips

Runoff filter strips are lawn areas underlain by 1 to 1.5 feet of sand or gravel that are adjacent to
driveways or parking areas. The turf and sand filter pollutants from runoff and allow stormwater to
slowly infiltrate into the underlying soil.

Runoff filter strips shall encompass an area equal to or larger than the impervious surface area that drains
to them. For paved areas of 2,000 sguare feet or less, no other runoff management option is required.

For paved areas larger than 2,000 square feet, additional runoff management is required. Recommended
additional runoff management options for larger paved areas should be designe one-third the standard
sizing for regular impervious areas. For example, arunoff filter strip equaldii@ea tothe impervious

Examples:
= A 1,500 square foot paved driveway in all regions wg i ilter aling an area of
1,500 square feet. No additional runoff manageme

= A 2,500 sguarefoot paved driveway in al regi€ irea fi i ace area
of 2,500 sguare feet in combination with:

0 A rain garden with asurface area of 125 sq fé Ch is 1/3 of 375 square feet needed
according to the rain gardeg,sizing chart on page XXer 2,500 square feet of impervious
surface.

0 OR aninfiltration trench with et, whichis 1/3 of 750

square feet needed according to

square feet of imiervi ous surface!
Driveway

Sandy soil sloped toward
filter strip

Sand or gravel

y

Figure 11. Runoff Filter Strip
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Runoff Filter Strip Operation and Maintenance

Runoff filter strips are lawn areas that stormwater runoff is directed to flow and filter through. Pollutants
are removed through infiltration and sedimentation.

[ Thesize, placement, and composition of the filter strips as depicted by the drainage plan must be
maintained and shall not be changed without written approva from the Clallam County Department
of Community Development.

[ Keep the areas that drain to the filter strip well swept and clean to enhance
For roofs, frequent cleaning of gutters will reduce sediment loads to th

[J Sources of erosion damage shall be identified and controlled when spi
are forming.

[ Sediment build-up in the filter strip that exceeds 2” in depth sh

L1 1f thefilter strip does not drain within 48 hours, it shall be

ongevity of the strip.

or erosion channels
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Porous Pavement

Porous pavements are designed to accommodate vehicle and pedestrian traffic, while allowing infiltration,
stormwater treatment, and limited stormwater storage. Porous pavement can be used in many standard
pavement applications. For paved areas of 2,000 square feet or less, no other run-off management option
isrequired. For areas larger than 2,000 sguare feet, additional run-off management is required.
Recommended additional run-off management options for porous paved areas exceeding 2,000 sguare
feet should be designed at one-third the standard sizing for regular impervious areas. For example, afilter
strip 1/3 the width of the driveway would fulfill the additional runoff management requirement.

angular gravel with finer material or sand on top. A variety of types ar
asphalt and concrete, pavers, and concrete or plastic cellular paving
have standard specifications, follow the manufacturers' recommen

le'tcluding porous
most porous pavements

OO0 Useof porous pavement is restricted to sandy or gravell A and B). See

o O O O

Porous pavements should be used in low- e [ i.€e! ays, driveways, fire
lanes, overflow parking, etc. Plastic cellula N
applications such as overflow parking, shoul

1 Porous pavement
pavement or base

avel base and sand under the
sod and soil laye ’onsidered a porous pavement

option.

Figure 12. Hollywood Driveway
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Porous Pavement Operation and Maintenance

Porous pavements reduce the amount of rainfall 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.

[J The areacovered by porous pavement as depicted by the drainage plan must be maintained as porous
pavement and shall not be changed without written approval from the Clallam County Department of
Community Development.

] Porous pavements must be inspected after major storms by the property to make sureitis
working properly. Prolonged ponding or standing water on the pavem isasign that the
system is defective and may need to be replaced.

[ To help extend the useful life of the system, the surface of the por,
and free of leaves, debris, and sediment through regular sweepi

1 The owner is responsible for the repair of all ruts, deform

ent should be kept clean

A typical porous pavement system has a life expectancy




Rainwater Collection

Rainwater can be collected off of roofs and routed to containers such as rain barrels or cisterns for storage
and later use. Up to 2,500 sguare feet of impervious surface may be mitigated by the use of rainwater
catchment. Small systems of up to 2,200 gallons with water use restricted to non-potable outdoor uses can
be incorporated into a drainage plan without engineered designs, although engineering consultation is
strongly recommended for all systems. Rainwater catchment systems ar e subject to Department of
Ecology rules.

The table shown below shows the minimum size of storage required for the r draining to the
cistern.
Square footage of roof area draining to cistern
250 500 2000 2500
Required Region | 400 800 2400 3200 4000
Cistern
Volume by Region II =00 1100 3300 4200
Region : 750 3200 4800
(Gallons) Region Il

Shaded cellsindicate rainwater catchment systems over 2,200 engineered d

Rainwater catchment can be used as the sole runoff managem
and for up to 50% credit for additional roof areas. To receive cr

for roofs up to 1,250 sguare feet
of areas routed to cisterns or
in the sizing table above.

it isimportant to manage
mly periods, and overflow routed to
vels kept to less than % full by
gardens or very slowly draining to

be used to lower water levels especially during
prer to freezing westher.

overflow during storms. Ideally, spigots should b
additional BMPs such as a tai den or infiltratio

conveyance BMP.

O The container shall have a controllable spigot or valve located near the bottom. The spigot should
drain to a hose or pipeline that can outlet to a conveyance BMP.

L The water collected from the gutter shall be filtered with afine screen prior to discharging to the
storage container.

O The container should have avalve of at least 2" in diameter to flush sediment out of the tank. This
larger valve should not be used to drain the tank because of the rapid rate of draining.
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O The effectiveness of rainwater collection systemsis highly dependant on the ability to monitor the
system closely for maintenance and needed adjustments.

O Engineering consultation is strongly recommended for all systems.

Rainwater Collection Systems Operation and Maintenance

Rainwater collection is ameans of managing runoff through storage of roof r or irrigation use.

County Department of Community Development.
[1 The collection area (e.g., roof) should be routinely iz

[] Thefiltering system should be periodically inspefted
replaced or replenished as recommended by the manuf

[1 Consulting with an engineer on the Operations and Maintena
recommended.

these systemsis strongly
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Section |lI-B

Stormwater Conveyance BMPs

The stormwater conveyance BMPs collect and convey runoff on the site
conveyance BMPs can slow flows and alow some infiltration of storm
developed site. To achieve these benefits, at least half of the flow p: ious impervious areas
shall consist of open conveyance, thus limiting the use of pipes and The four options for
conveyance of stormwater consist of swales, furrows, gardens, es. This section of
the manual presents genera guidelines for design of the foll small projects:

Swales
Conveyance Furrows
Conveyance Gardens
Gravel Trenches
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Swales

Swales are broad, shallow ditches with gentle slopes. They are generally grassed and designed for easy
mowing. Swales should be used on level or gentle oped ground with grades less than 5%.

O The bottom width of a swale should be at |least 2 feet. However, if the swale serves over 5,000 square
feet of impervious surface, the bottom should be at least 3 feet wide.

Figure 13. Grassy swale
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Swale Operation and Maintenance

Swales are planted or grassed open channels that trap pollutants by filtering and slowing flows, allowing
particles to settle out.

[ The size, placement, composition, and flowpaths of the swales as depicted by the drainage plan must
be maintained and shall not be changed without written approval from the Clallam County
Department of Community Devel opment.

[J Swales must be inspected annually by the property owner and after major storm events to identify and
repair any physical defects.

[J When oil is exposed or erosion channels are present, the sources of th
shall beidentified and mitigated. Bare spots should be re-vegetated.

0 Sediment accumulation shall be hand-removed with minimum d etation. Sediment shall
be removed if it is more than 4" thick or so thick as to damage

[ Inlet shall be cleared when conveyance capacity is plugg d debris shall be
identified and corrected.

] Annual or semi-annual tilling shall be implemented i
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Conveyance Furrow

Conveyance furrows are a series of parallel troughs and berms perpendicular to the slope that runoff water
flows across from one to another. Conveyance furrows can vary in form, from meandering, irregular, and
vegetated to straight and grass-lined, and can be graded and planted to be an amenity to the residence.
This option is best for slopes from 15% or more.

O At aminimum one furrow should be constructed for each foot of vertical drop, with a maximum
spacing of 10 feet between furrows along the flow path.

O Thetota relief of the furrows should be 4 to 10 inches from bottom of to top of berm.

0 To prevent concentration the furrows must be level and run aon of the land.

Conveyance furrows and berms should be earth or drain rock.

O Conveyance furrows must be long enough to int [ SOUrces.

L

2:1 max slope SO\ N RAAKA
7) N NN

|<—1 0 feet apart max—>

Figure 14. Conveyance Furrow
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Conveyance Furrow Operation and Maintenance

Conveyance furrows are a series of paralel troughs and berms perpendicular to the slope that runoff
water flows across from one to another that can be planted with vegetation grass, or filled with gravel.

[ Thesize, placement, and design of the conveyance furrow as depicted by the drainage plan must be
maintained and shall not be changed without written approval from the Clallam County Department
of Community Development.

[J Chemical fertilizers and pesticides must not be used.

[J Conveyance furrows must be inspected annually by the property

been clogged with debris.

L] If erosion channels or bare spots within the furrows [ ith,soil,
plant material, and mulch.

L] If planted, vegetation should be maintainé
1) replace all dead vegetation as soon
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Conveyance Garden

Conveyance gardens are similar to rain gardens but are smaller, narrower and part of a continuous ditch or
ditch-pipe system.

O Existing and replacement soil shall be uncompacted to increase infiltration.

O If the site soil has low permesability, the soil in the bottom of the garden can be replaced or amended
with a more permesable soil.

O Conveyance gardens should be located on level to gently sloped groun ion in locating

conveyance gardens on slopes greater than 10%.
O The bottom of a conveyance garden should be 6 to 12 inches the outlet pipe or
ditch.

O The bottom width of a conveyance garden should taper
feet, then taper down to the width of the outlet pipe

O Conveyance gardens serving over 5,000 square f
width of 4 feet at their widest point.

O Overflow shall connect to a designated m

Plants at edges tolerate
fluctuating conditions

Plants at bottom of conveyance
furrow tolerate periodic inundation
of water

overflow flows
to management
area or
discharge point

From runoff
source or
management
area

A
¥

=
5
=

[
=
..

Y
& j
P4 ?\

\// g

Permeable soil
(amended if required)

Figure 15. Conveyance Garden
Plan View and Cross-section



Conveyance Garden Operation and Maintenance

Conveyance gar dens are linear depressions that collect, infiltrate, and convey stormwater from an area of
impervious surface to an end-of-line system such as alevel spreader.

[ Thesize, placement, and design of the conveyance garden as depicted by the drainage plan must be
maintained and shall not be changed without written approval from the Clallam County Department
of Community Development.

[J Chemical fertilizers and pesticides must not be used.

] Additional mulch and compost should be added to the soil of the ¢ den periodically over
time.

[J Conveyance gardens must be inspected annually by the pr

[] After major storm events, the conveyance garden W System is
working properly and is not clogged.

L] If erosion channels or bare spots are evident, they shoul [ i material, and
mulch.

[] A supplemental watering program may b& i ong-term survival of the
conveyance garden's vegetation.

5) mulch to consen




Gravel Trenches

Gravel trenches are excavated trenches filled with loose gravel intended to convey runoff from the runoff
management zone to an end-of-line discharge technique such as a level spreader (See Section 111-C for a
description of level spreaders). Gravel trenches should be used on gently sloped ground with grades less
than 5%.

[ The bottom width of atrench should be at least 2 feet. Gravel trenches serving over 5,000 square feet
of impervious surface should be at least 3 feet wide at the bottom.

[ The trench should be aminimum of 1 foot deep.

Gravel Trench Operation and Maijgténance

{R
\

[ The size, placement, and composition of gravel trenches pigted by, the drainage p = must be
maintained and shall not be changed without written apprd the Clallam County Department
of Community Development.

[] Gravel trenches must be inspected annud
identify and repair any physical defects.

] Maintenance and operation of the trench shd
sediment-laden flows from entering the devi
non-functioning facilit

[ Prolonged ponding
in the trench shg

the property owne after major storm eventsto

suring thegystem's viability by preventing
2ptafton will result in a plugged or

gl trench ma
d replaced.

dicate it haSbecome blocked. The existing gravel




Section IlI-C

End-of-Line Discharge BMPs

After stormwater has traveled through a Runoff Management BMP such as arain garden, rainwater
planter, or infiltration system, it is conveyed through an open conveyance BMP o adischarge point. This
point should be at or near the point where water naturally flowed from the sit the permitted
development. In order to eliminate or minimize any impacts associated wi ischarge of stormwater

from asite, stormwater shall be dispersed utilizing either alevel spread dispersion or
conveyance furrows (see Section |11-B for a description of conveyan This section of the
manual presents general guidelines for design of the following disc all projects:

» Leve Spreaders
= Continued Dispersion



Level Spreaders

Level spreaders are structures that are designed to convert small concentrated stormwater flows to sheet
flows over alarge area. Level spreaders come in many forms but all designs follow the same principle:
1. Concentrated flow enters the spreader through a pipe, ditch or swale.

2. Theflow is slowed and energy is dissipated.

3. The flow is distributed throughout along linear shallow trench or behind alow berm.

4. Water then rises and is dispersed over the level spreader.

Two main types of level spreader may be used to disperse flows: level board
spreader trenches. The key to either typeis for the edge of the spreader to

Level Board Spreaders
Boards are installed in a trench and serve as the downstream |}
spreader more uniformly. The boards should be stabilized
intervals aong the trench. Joints between boards can b
of the board.

.
2"x8"lumber placed level in all directions. Length
calculated from area of impervious surface

Level lip of spreader

Elevate lip of spreader
1"above ground

Anchor 2"x 8" with 18"
rebar spaced at 4’

Figure 16. Level Board Spreader
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Gravel Spreader Trenches

A gravel spreader trench isagravel filled channel with alevel downslope edge. Water poolsin the
channel, rises up and flows evenly over the edge of the channel as dispersed sheet flow. The channel
should be dug along an elevation contour, which helps make the downstream lip “level.” Landscape
fabric should be used to underlay the channel and protect the downslope lip. A disadvantage of this type
of spreader isthat it isvery hard to get the lip truly level and keep it that way.

ef tion of flow from
agement BMP or directly
m impervious surface

» txcavated depression filled with
' 1/2"to 2"drain rock

™~ Channel and lip lined with
landscape fabric

of 10 feet fORevery 1,000 Teet of directly tied impervious
erse flows from,an impervious surface (such as a driveway) that

measures 1,500 sqliare ader 15 feet longWwdnld be needed.

For the outfl ol er, 2,000 sguare feet of impervious surface may
e Iev Spreader. For example, arain garden receivi ng the runoff

ave g overflow leading to alevel spreader 20 feet in length.

der’shall be 30 feet. For areas larger than 3,000 square feet of

stly by alevel spreader, more than one level spreader should be
ith runoff management and conveyance BMPs such as arain garden or
Surfaces larger than 6,000 should incorporate more than one level
Spreader.

upon discharge from the spreader to the nearest property line. The level spreader should be at least 200
feet from a critical area such as a stream, wetland or geologically hazardous area.
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Level Spreader Operation and Maintenance

[ The size, placement, and composition of level spreaders as depicted by the drainage plan must be
maintained and shall not be changed without written approva from the Clallam County Department
of Community Development.

[ Level spreaders must be inspected annually by the property owner and after major storm events to
identify and repair any physical defects.

[J Maintenance and operation of the trench should focus on ensuring the sy
sediment-laden flows from entering the device. Excessive sedimentatio
non-functioning facility.

[J When soil is exposed or erosion channels are present, it may m
longer level. The level spreader should be regraded to eliminat

viability by preventing
tin aplugged or

ge of the spreader is no




Continued Dispersion

Continued dispersion from level ground, alevel spreader, conveyance furrows, filter strip or porous
pavement is an appropriate discharge option where at least 100 feet of flow path through on-site native
vegetation allows stormwater to naturally infiltrate and disperse. In some instances, this option may be
limited or not allowed if County staff identify conditions that may concentrate stormwater flows and
create downstream problems for public or private properties.

Continued Dispersion Operation and Maintenance

[ The dispersion flowpath as depicted by the drainage plan must be g ed and shall not be

[ The vegetated surfacerequired for dispersion sho
area" on thedrainage plan.

[ The trees, shrubs, ground cover, and soil conf is areash except as

allowed by the following provisions:

» Individual treesthat have a structural defect due t€

threaten to damage a structureqtoad, parking area,

assembly, or block emergency &
eliminate the threat.

= Dead or fallen trees, tree limbs wi pranches overhanging a

residence may be removed to reduce ihdfi

Noxious weeds (i.e., plant species listes

)1 place of employment or public
or removed as needed to

amping areas, and other similar uses that do
) g0 clearing and soil compaction associated with
t C ' ght percent of the native growth retention area.
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