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Chapter 1 - Introduction

1.1

1.2

1.3

Purpose

The primary tool for construction storwmater pollution prevention is the development of a Construction
Stormwater Pollution Prevention Plan-8®WPPP). The goal of@SWPPHSs to avoid immediate and
long-term environmental loss and degradation potentially caused by poorly managed construction sites.

This volume addresses the planning, design, and implementation of stormwater management activities
prior to and during the etruction phase of projectt. details BMPs for controlling or maintaining
stormwater runoff quality from a developed or artificially altered site during construction.

Additional information on erosion and sedimentation processes as well as fafti@rscing erosion
potential may be found in the Stormwater Management Manual for Western Washington, Washington
State Department of Ecology (Ecology), February 2005, or latest edition.

Content and Organization of this Volume

Volumell consists of three cipgers that address the key considerations and mechanics of construction
stormwater BMPs.

Additional regulatory requirements that may apply to construction sites and their stormwater discharges
are notedn this chapter.

Chapter2 provides additional infonation on requirements for constructistormwater pollution
prevention including seasonal limitations andjuered components @f Construction Stormwater
Pollution Prevention Plan (SWPPB.

Chapter3 contains BMPs for construction stormwater contral site managemenCh apt fest 3 6 s
sectioncontains BMPs fosourcecontrol. The second section addresses runoff, conveyance, and
treatment BMPs. Various combinations of these BMPs should be useddf8SW°PPRo satisfy each of
the 12elements applng to the project. Design and facility sizing information is included within the
applicable BMP sections.

Relationship of this Volume to the Ecology Construction Stormwater
General Permit

Construction sites that will disturb 1 acre or more (or thapareof a larger common plan of

development or sale that will disturb an acre or more of land) and that will have a discharge of stormwat
from the project site to surface water must apply for Ecology's Construction Stormwater General Permit.
Developersnust file a Notice of Intent with Ecology and develop a Construction Stormwater Pollution
Prevention Plan (SWPPBJior to beginning construction. It is the responsibility of the project applicant

to contact Ecology to determine if these or other requirements apply to their project.

In orderto minimize review time and effort by both the project applicant anditigete Construction
Stormwater Pollution Prevention Plan-8®WPPP) required by the City has been structured to be
consistent with Ecologyés SWPPP requirements.
wi || al so ful fill GSWPPPQhderMiisnunt Requuemente#2) although the City a
cannot guarantee that Ecology will accept as equivalerB&EPP prepared for the City.
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1.4

1.5

Water Quality Standards

Stormwater discharges associated with construction activity are subject to applicable state water quality
standards Permits issued by the Citjo not authorize the violation of those standaiise Cityexpects

that the selection and implementation ppeopriate BMPs outlined in this volume of timanualwill

result in compliance with water quality standards. Proper implementation and maintenance of appropriate
BMPs is critical to adequately control any adverse water qualitydraieom constructiondivity.

Stormwater discharges from construction sites must not cause or contribute to violations of Washington
St at eds squality staodardsw@hapeer 1281A WAC), sediment magement standards

(Chapter 17204 WAC),groundwateiquality standats (Chapter 17200 WAC), and human health

based criteria in the National Toxics Rule (Federaif®er1992.

Other Applicable Regulations and Permits

In addition toCity regulationsand the Ecology Construction Stormwater General Peathier

regulations and permits may require the implementation of BMPs to control pollutants in ctmrssite
stormwater runoff.These include but may not be limited to the following: (principal permitting agency in
brackets)

e Total maximumdaily load orwatercleanupplans (Ecology)

e Endangered Species A&SA)1 (National Oceanic and Atmospheric Administration, National
Marine Fisheries Servig®OAA Fisherie$ or U.S. Fish and Wildlife ServicdJSFWS)

e Hydraulicprojectapproval permit§ (WDFW)

e Contaminatedite remediation agreements.

SeeAppendix Afor further information on these regulations and permits.

Volume Il — Construction Stormwater Pollution Prevention
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Chapter 2 - Construction Stormwater Pollution Prevention Plans

(C-SWPPPs)

2.1

2.2

Introduction

This chapter provides an overview of the important components of, and the process for, developing and
implementing &C-SWPPP

Chapter2.2 contains general guideline#f.describes criteria for plan format and content and ideas f
improved plan effectivesss.

Chapter2.3 outlines and describeke stepby-step procedure for developingCaSWPPRfrom data
collection to finished productThis procedure is written in general terms to be applicable to all types of
projects.

Design standards and specificasdor BMPs referred to in thchapter are found in Chapfr

General Requirements for C-SWPPPs

TheC-SWPPHSs a document that describes the potential for pollution problems on a construction project
The C-SWPPPRexplains and illustrates the measures to be taken on the construction site to control those
problems.

TheC-SWPPPmust be located on the construction site or within reasonable access to the site for
construction and inspection personnel, although a obfhye drawings must be kept on the construction
site at all times.

As site work progresses, the plan must be modified to reflect changing site conditions.

When aC-SWPPHSs required it must contain sufficient information to satisfy the City that thdgumab
of sediment erosion and pollution have been adequately addressed for the proposed project.

2.2.1 What is an Adequate Plan?

Whena C-SWPPHSs required it must contain sufficient information to satisfyGlity that the problems
of sediment erosion and pollution have been adequately addressed for the proposed project.

An adequat€-SWPPHNcludes a narrative and drawings. The narrative is a written statement to explain
and justify the pollution prevention de@ns made for a particular projebased on the information

obtained in the existing conditions summaiiyhe narrative contains concise information alloat

pollution decisions madepnstruction schedules, and other pertinent items that are notmsghta the
drawings. The drawings and notes describe where and when the various BMPs should be installed, the
performance the BMPs are expected to achieve, and actions to be taken if the performance goals are nc
achieved.

On construction sites that disoige to surface water, the primary concern in the preparation Gf the
SWPPHs compliance with Washington Stataterquality standards. Each of the EEements must be
included in theC-SWPPPRunless an element is determined not to be applicable todfexipand the
exemption is justified in the narrative. The skgpstep procedure outlined i@hapter2.3 of this volume
is recommended for the development of GR8WPPP

On construction sites that infiltrate all stormwater runoff, the primary concern in the preparatio@-of the
SWPPHs the protection of the infiltration facilities from fine sediments during the construction phase
and protection ofroundwatefrom other pllutants. Several of the other elements are very important at

Volume Il — Construction Stormwater Pollution Prevention
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these sites as well, such as marking the clearing limits, establishing the construction access, and managing
the project.

2.2.2 General Principles

The following general principles shall be appliedhie development of the-SWPPP

1. Prevent pollutant release. Select source control BMPs as a first line of defense. Prevent erosion
rather than treat turbid runoff.

2. Select BMPs depending on site characteristics (topography, drainage, soil type, graundrab
critical areas) and the construction plan.

3. Divert runoff away from exposed areas wherever possible. Keep clean water clean.
Limit the extent of clearing operations and phase construction operations.

Amend all soils with compost wherever topsaktbeen removed before reseeding a disturbed
soil area.

Minimize slope length and steepness during construction.
Reduce runoff velocities to prevent channel erosion.

Prevent the tracking of sediment off site.

© © N o

Select appropriate BMPs for the control of ptdints other than sediment.

10. Be realistic about the limitations of controls that are specified and the operation and maintenance
(O&M) of those controls. Anticipate what can go wrong, how it can be prevented from
happening, and what will need to be donéxat.

Because Ecology has determined that a local manual may be used where the local requirements for

construction sites are at |l east as striCGAgent as E
SWPPRUNnder the Citybs mamoualgyt @pegant it s fayndb dthle tCh e y 0 s
sites also subject to Ecologybés NPDES Constructio
responsible for confirming that no additional regq

2.2.3 Preliminary Steps to Producing a C-SWPPP

Data collection and data analysis are two important preliminary steps to producB@®EP. Data on

the site has already been collected in the Site Assessment step of the Stormwater Site Plan development
(see Volumd, Chapter3.2.1). Prior to proceeding to produce th& WPPP, th&ite Assessment

information sfall be considered ithe contexbf Construction Stormwater Pollution Prevention as

follows:

Topography: The primary topographic considerations are slopepstess and slope length. Because of
the effect of runoff, the longer and steeper the slope, the greater the erosion potential. Erosion potential
should be determined by a qualified engineer, soil professional, or certified erosion control specialist.

Drainage: Natural drainage patterns that consist of overland flow, swales and depressions should be used
to convey runoff through the site to avoid constructing an artificial drainage systeramadienditches

and waterways will become part of the erogooblem if they are not properly stabilized. Care should

also be taken to ensure that increased runoff from the site will not erode or flood the existing natural
drainage system. Possible sites for temporary stormwater retention and detention sbonditleeed at

this point.

Volume Il — Construction Stormwater Pollution Prevention
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2.3

Construction should be directed away from areas of saturatecaseds where ground water may be
encountered and critical areas where drainage will concentrate. Preserve natural drainage patterns on
the site.

Soils: Evaluat soil properties such as surface and subsurface runoff characteristics, depth to
impermeable layer, depth to seasonal ground water table, permeability;sheithotential, texture,
settleability, and erodibility. Develop tliSWPPFbased on known daharacteristics. Infiltration
sites should be properly protected from clay and silt which will reduce infiltration capacities.

Ground Cover: Ground cover is the most important factor in terms of preventing erosion. EXxisting
vegetation that can be saveill prevent erosion better than constructed BMPs. Trees and other
vegetation protect the soil structure. If the existing vegetation cannot be saved, consider such practices
phasing construction, temporary seeding, and mulching. Phasing of ctostimnolves stabilizing one

part of the site before disturbing another. In this way, the entire site is not disturbed at once.

Critical Areas: Critical areas may include flood hazard areas, mine hazard areas, slide hazard areas, so
source aquifers, vilands, strearbanks, fishbearing streams, and other water bodies. Any critical areas
within or adjacent to the development should exert a strong influence on land development decisions.
Critical areas and their buffers shall be delineated on the drawings and téegyéd in the field. Chain

link fencing may be more useful than flagging to assure that equipment operators stay out of critical are:
Only unavoidable work should take place within critical areas and their buffers. Such unavoidable work
will require special BMPs, permit restrictions, and mitigation plans.

Adjacent Areas: An analysis of adjacent properties should focus on areas upslope and downslope from
the construction project. Water bodies that will receive direct runoff from the site are aamjern.

The types, values, and sensitivities of and risks to downstream resources, such as private property,
stormwater facilities, public infrastructure, or aquatic systems, should be evaluated. Erosion and
sediment controls should be selected acoofgli

Specific C-SWPPP Requirements

The C-SWPPPRshall consist of two parts: a narrative and the drawings. The following two sections
describe the contents of the narrative and the drawings. A checklist is included that can be used as a
quick referencea determine if all the major items are included in@8WPPP

2.3.1 Narrative

1. Twelve element$ Describe how th€-SWPPPaddresses each of the rE2juired elements listed
in section 2.4 of this volume. Include the type and location of BMPs used to datisgtired
element. If an element is not applicable to a project, provide a written justification for why it is
not necessary.

2. Projectdescriptioni Describe the nature and purpose of the construction project. Include the
total size of the area, any me@ase in existing impervious area; the total area expected to be
disturbed by clearing, grading, excavation or other construction activities, including offsite
borrow and fill areas; and the volumes of grading cut and fill that are proposed.

3. Existing siteconditionsi Describe the existing topography, vegetation, and drainage. Include a
description of any structures or development on the parcel including the area of existing
impervious surfaces.

4. Adjacent areas Describe adjacent areas, including stredakgs, wetlands, residential areas,
and roads that might be affected by the construction project. Provide a description of the
downstream drainage leading from the site to the receiving body of water.

Volume Il — Construction Stormwater Pollution Prevention
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10.

11.

12.

2.3.2

Critical areag Describe areas on or adjacent toghe that are classified as critical areas.
Critical areas that receive runoff from the site shall be described up-foutie mile away.
Describe special requirements and provisions for working near or within these areas.

Soil i Describe the soil orhe site, giving such information as soil nhames, mapping unit,
erodibility, ability to settle, permeability, depth, texture, and soil structure.

Potential erosion problem arega®escribe areas on the site that have potential erosion problems.

Constructiorphasing’ Describe the intended sequence and timing of construction activities any
proposed construction phasing.

Construction scheduleDescribe the construction schedule. If the schedule extends into the wet
season, describe what activities will congrduring the wet season and how the transport of
sediment from the construction site to receiving waters will be prevented.

Financial/ownership responsibilitiéDescribe ownership and obligations for the project.
Include bond forms and other evidenddimancial responsibility for environmental liabilities
associated with construction.

Engineering calculatiorisAttach any calculations made for the design of such items as sediment
ponds, diversions, and waterways, as well as calculations for rurtbftarmwater detention
design (if applicable).

A responsible, certified erosion control specialist shall be identified. Telephone and/or pager
numbers should be included.
Drawings

Vicinity mapi Provide a map with enough detail to identify the locatibthe construction site;
adjacent roads; and receiving waters.

Site map’ Provide a site map(s) showing the following features. The site map requirements may
be met using multiple plan sheets for ease of legibility.

a. Alegal description of the properbpundaries or an illustration of property lines
(including distances) in the drawings

The direction of north in relation to the site
Existing structures and roads
The boundaries and types of different soil types

Areas of potential erosion problems

-~ 0o o o0 T

Any on ste and adjacent surface waters, critical areas, their buffers, flood plain
boundaries, and Shoreline Management boundaries

g. Existing contours and drainage basins and the direction of flow for the different drainage
areas. Contour intervals on the sitenpthall be at a minimum as follows:

Slope Contour Interval
(%) (feet)

07 15 2

167 40 5
>40 10
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©T o = 3

Topography must be field verified for drainage easements and conveyance systems.
Contours shall extend a minimum of &t beyond property lines astall extend
sufficiently to depict existing conditions. If survey is restricted to the project site due to
lack of legal access, contours shall be provided by other means; i.e., comprehensive
drainage maps, etc.

Final and interim grade contours as appiaip, drainage basins, and the direction of
stormwater flow during and upon completion of construction

Areas of soil disturbance, including all areas affected by clearing, grading, and
excavation

Locations where stormwater will discharge to surface wali@isg and upon
completion of construction

Existing unique or valuable vegetation and the vegetation that is to be preserved
Cut and fill slopes indicating top and bottom of slope catch lines

Total cut and fill quantities and the method of disposal foees material

Stockpile, waste storage, and vehicle storage, maintenance, and washdown areas

Locations of all joint utility trenches and details of associated erosion and sediment
transport control features.

3. Conveyance systenisShow on the site map thellfiawing temporary and permanent conveyance
features:

a.
b.

-~ ® o o0

Locations for swales, interceptor trenches, or ditches

Drainage pipes, ditches, or enff trenches associated with ESC and stormwater
management

Temporary and permanent pipe inverts and minimum slapesaver
Grades, dimensions, and direction of flow in all ditches and swales, culverts, and pipes
Details for bypassing offsite runoff around disturbed areas

Locations and outlets of any dewatering systems.

4. Location of treatment and detention BMPShowon the site map the locations of proposed
temporary and permanent stormwater treatment and/or flow control BMPs.

5. Erosion and sediment control BMP&how on the site map all major structural and nonstructural
BMPs, including:

a.

-~ 0 o o0 T

s Q@

The location of sediment porg)( pipes, and structures

Dimension pond berm widths and inside and outside pond slopes

The trap/pond storage required and the depth, length, and width dimensions
Typical section views through pond and outlet structure

Typical details of gravel cone andstpipe, and/or other filtering devices
Stabilization technique details for inlets and outlets

Control/restrictor device location and details

Stabilization and cover practices for berms, slopes, and disturbed areas
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i. Rock specifications and detail for rodkerk dam, if used
J.  Spacing for rock check dams as required

k. Front and side sections of typical rock check dams

I.  The location, detail, and specification for silt fence

m. The construction entrance location and a detail.

6. Detailed drawing$ Any structural practiceused that are not referenced in this manual or other
local manuals should be explained and illustrated with detailed drawings.

7. Other pollutant BMP$ Indicate on the site map the location of BMPs to be used for the control
of pollutants other than sedimte

8. Monitoring locationd  Indicate on the site map the water quality sampling locations, if required
by the local permitting authority or the Ecology. Sampling stations shall be located in accordance
with applicable permit requirements.

9. Notes addressingpnstruction phasing and scheduling shall be included on the drawings.

The Twelve Required Elements of Construction Stormwater Pollution
Prevention
Each of the 12lements below must be considered and included iG4B®/PPPunless site conditions

render he element unnecessary and the exemption from that element is clearly justified in the narrative of
the C-SWPPP

Chapter3 contains standards and specifications for the BMPs referred to in this section. Wherever any of
these BMPs are to be employed orit@, $he specific title and number of the BMP shall be clearly
referenced in the narrative and marked on the drawings.

An important consideration in selecting BMPs is the timing and duration of the project. Projects that will
proceed during the wet seasamd projects that will last through several seasons must take all necessary
precautions to remain in compliance with the water quality standards.

241 Element#1: Mark Clearing Limits

1. Prior to beginning land disturbing activities, including clearing gnadling, clearly mark all
clearing limits, sensitive areas and their buffers, and trees that are to be preserved within the
construction area. These shall be clearly marked, both in the field and on the plans, to prevent
damage and offsite impacts.

Plastc, metal, or stake wire fence may be used to mark the clearing limits.

3. The duff layer, native top soil, and natural vegetation shall be retained in an undisturbed state to
the maximum extent practicablé.it is not practicable to retain the duff layarplace, it should
be stockpiled osite, covered to prevent erosion, and replaced immediately upon completion of
the ground disturbing activities.

4. ApplicableBMPs
o BMP C101: Preserving Natural Vegetation
o BMP C102: Buffer Zones
o BMP C103: High Visibility Plastic Fence
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Element #2: Establish Construction Access

Construction vehicle access and exit shall be limited to one route, if possible, or two for linear
projects such as roadways where more than one access is necessary for large equipment
maneuvering.

Access points shall be stabilized with a pad of quarry sgallshed rockor equivalent BMP
prior to traffic leaving the construction site to minimize the tracking of sedimentdmomads
and accesses

Wheel wash or tire baths should be located & isithe stabilized constructions entrance is not
effective in preventing sediment from being tracked oosmls/accesses

If sediment is tracked off sitepads/accessahall be cleaned thoroughly at the end of each day,
or more frequently during wetemther, 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
sadliment is removed in this manner.

Street wash wastewater shall be controlled by pumping back do siteapproved infiltration
facility, or otherwisemustbe prevented from discharging into systems tributary to state surface
waters. Options includalischargeo the sanitary sewgor discharge to an approved offsite
treatment systemFor discharges to the sanitary sewer, permits must be obtained fr@itythe
Industrial Pretreatment Program at (2398-3013.

ApplicableBMPs
o BMP C105: Stabilized @nstruction Entrance
o BMP C106: Wheel Wash
o BMP C107: Construction Road/Parking Area Stabilization

Element #3: Control Flow Rates

Properties and waterways downstream from development sites shall be protected from erosion
due to increases in the volume|oaty, and peak flow rate of stormwater runoff from the project
site.

Downstream analysis is necessary if changes in offsite flows could impair or alter conveyance
systemsstream banksed sediment, or aquatic habitat.

Where necessary to comply withinimum Requirement #7, stormwater retention/detention
facilities shall be constructed as one of the first steps in grading. Detention facilities shall be
functional prior to construction of site improvemerggy(,impervious surfaces).

TheCity may regire pond designs that provide additional or different stormwater flow control if
necessary to address local conditions or to protect properties and waterways downstream from
erosion due to increases in the volume, velocity, and peak flow rate of stormweatéifrom the
project site.

If permanent infiltration ponds are used for flow control during construction, these facildies sh
be protected from siltation during the construction ph&ssfer to Volume IllChapter 9.

ApplicableBMPs
o BMP C240: Sediment Trap
o BMP C241: Temporary Sediment Pond
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Element #4: Install Sediment Controls

Prior to leaving a construction site or prior to discharge to an infiltration facility, stormwater
runoff from disturbed areas shall pass through a sediment pond papftepriate sediment
removal BMP. Runoff from fully stabilized areas (see Element #5 second bullet item) may be
discharged without a sediment removal BMP, but must meet the flow control performance
standard of Element #3 (first bullet item)

Sediment pods, vegetated buffer strips, sediment barriers or filters, dikes, and other BMPs
intended to trap sediment on site shall be constructed as one of the first steps in grading. These
BMPs shall be functional before other land disturbing activities take plac

Earthen structures such as dams, dikes, and diversions shall be seeded and mulched according to
the timing indicated in Eleme#b.

BMPs intended to trap sediment on site must be located in a manner to avoid interference with
the movement of juvenile Baonids attempting to enter ethannel areas or drainages, often
during nonstorm events, in response to rain event changes in stream elevation or wetted area.

ApplicableBMPs
o BMP C230: Straw Bale Barrier
o BMP C231: Brush Barrier
o BMP C233: Silt Fence
o BMP C234: Vegetated Strip
o BMP C235: Straw Wattles
o BMP C240: Sediment Trap
o BMP C241: Temporary Sediment Pond
o BMP C250: Construction Stormwater Chemical Treatment
o BMP C251: Construction Stormwater Filtration

Element #5: Stabilize Soils

All exposed andinworked soils shall be stabilized by application of effective BMPs that protect
the soil from the erosive forces of raindrop impact, flowing water, and wind.

Full stabilization means all soil disturbing activities at the site have been completed and areas
where the soil or natural vegetative cover has been disturbed have been properly covered and
accepted to meet permanent erosion control. Permanent erosion control can include concrete or
asphalt paving; quarry spalls used as ditch lining; applicatitiniak layers of gravel or mulch;

or vegetative cover in a manner that will fully prevent soil erosion. Where the term "fully
established" is used to describe vegetative cover or plantings, it shall be understood to mean that
healthy vegetation covers @@rcent of exposed bare soil. The application of hydroseeding, even
in conjunction with a bonded fiber matrix (BFM) or rolled erosion product, will not be accepted

as fully established permanent erosion control before the necessary development and ground
cover requirements of the plantings are met. The strong root structures of well established
vegetation are an essential mechanism in controlling soil erosionCityheill inspect ananust
approveall areasasfully stabilized before the releasefofancial guarantees.

Temporary erosion control measures shall remain in place until permanent measures are
established.
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2.4.6

From Octobed through April30, no soils shall remain expasand unworked for more than
2days. From Mayl to Septembe30, no soilshall remain exposed and unworked for more than
7 days. This condition applies to all soils on site, whether at final grade or not.

Soils shall be stabilized at the end of the shift before a holiday or weekend if needed based on tt
weather forecast.

Applicable practices include, but are not limited to, temporary and permanent seeding, sodding,
mulching, plastic covering, erosion control fabrics and matting, soil application of
polyacrylamide (PAM), the early application of gravel base on areas to be, jpaedust

control.

Soil stabilization measures should be appropriate for the time of year, site conditions, estimated
duration of use, and potential water quality impacts that stabilization agents may have on
downstream waters groundwater

Soil stockjles must be stabilized from erosion, protected with sediment trapping measures, and
when possible, be located away from storm drain inlets, waterways and drainage channels.

Linear construction activities, including righf-way and easement clearing, roay

development, pipelines, and trenching for utilities, shall be conducted to meet the soil
stabilization requirement. Contractors shall install the bedding materials, roadbeds, structures,
pipelines, or utilities and restabilize the disturbed soilhab t

-~ From Octoben through April30 no soils shall remain exposed and unworked for more
than2 days and

- From May1 to Septembe30, no soils shall remain expmband unworked for more than
7 days.
ApplicableBMPs
o BMP C120: Temporary and Permanent Sewgi
o BMP C121: Mulching
o BMP C122: Nets and Blankets
o BMP C123: Plastic Covering
o BMP C124: Sodding
o BMP C125: Topsoiling
o BMP C126: Polyacrylamide for Soil Erosion Protection
o BMP C130: Surface Roughening
o BMP C131: Gradient Terraces
o BMP C140: DustControl

Element #6: Protect Slopes

Design and construct cut and fill slopes in a manner that will minimize erosion.
Consider soil type and its potential for erosion.

Reduce slope runoff velocities by reducing continuous length of slope with terracing and
diversions, reduce slope steepness, and roughen slope surface.
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4. Offsite stormwater (ruon) shall be diverted away from slopes and disturbed areas with
interceptor dikes and/or swale®ffsite stormwatemustbe managed separately fromrstovater
generatean the site.

5. At the top of slopes, collect drainage in pipe slope drains or protected channels to prevent erosion.
Temporary pipe slope drains shall handle the peak flow frafhyeear, 24hour event assuming a
Type 1A rainfall distribution. Alternativdy, the 10year, 1-hourtime stegflow rates indicated by
an approved continuous runaffodel, increased by a factor b6, may be usedf a 15-minute
(or less) time step is used, no correction factor is requifbd. hydrologic analysis shall use the
existing land cover condition for predicting flow rates from tributary areas outside the project
limits. For tributary areas on the project site, the analysis shall use the temporary or permanent
project land cover condition, whichever will produce thghlest flow rates.

Permanent pipe slope draisball be sized for the 16f@ar, 24hour event
Provide drainage to remogeoundwateintersecting the slope surface of exposed soil areas.

8. Excavated material shall be placed on the uphill side of trenchesstmt with safety and space
considerations.

9. Check dams shall be placed at regular intervals within eéiatimat are cut down a slope.
10. Stabilize soils on slopes, as specified in Element #5.
11. ApplicableBMPs

o BMP C120: Temporary and Permanent Seeding

o BMP C130: Surface Roughening

o BMP C131: Gradient Terraces

o BMP C200: Interceptor Dike and Swale

o BMP C201: Grastined Channels

o BMP C204: Pipe Slope Drains

o BMP C205: Subsurface Drains

o BMP C206: Level Spreader

o BMP C207: Check Dams

o BMP C208: TriangularSilt Dike (GeotextileEncased Check Dam)

2.4.7 Element#7: ProtectDrain Inlets

1. All storm drain inlets made operable during construction shall be protected so that stormwater
runoff does not enter the conveyance system without first being filtered or treatedave
sediment.

2. All approach roads shall be kept clean. Sediment and staséivastewater shall be controlled
as specified above in Element. #2

3. Inlets should be inspected weekly at a minimum and daily during storm events. Inlet protection
devices shuld be cleaned or removed and replaced when sediment has fill¢uironef the
available storage (unless a different standard is specified by the product manufacturer).

4. ApplicableBMPs
o BMP C220: Storm Drain Inlet Protection
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24.9

Element #8: Stabilize Channels and Outlets

All temporary onsite conveyance channels shall be designed, constructed and stabilized to
prevent eosion from the expected peak ihinute velocity of flow from a Typd A, 10-year,

24-hour frequency storm for the developed conditiditernatively, the 16year, hourtime

stepflow rate indicated by an approved continuous runadfiel, increased by a factor b,

may be usedlf a 15minute (or less) time step is used, no correction factor is requitesl.
hydrologic analysishall use the existing land cover condition for predicting flow rates from
tributary areas outside the project limits. For tributary areas on the project site, the analysis shal
use the temporary or permanent project land cover condition, whicheveradilice the highest

flow rates.

Stabilization, including armoring material, adequate to prevent erosion of outlets, adfeemmt
banks slopes, and downstream reaches shall be provided at the outlets of all conveyance systen

ApplicableBMPs
o BMP C202: Channel Lining
o BMP C209: Outlet Protection

Element #9: Control Pollutants

All pollutants, including waste materials and demolition debris, that occur onsite shall be handled
and disposed of in a manner that does not cause contamination of stornWiabely debris may
be chopped and spread on site.

Cover, containment, and protection from vandalism shall be provided for all chemicals, liquid
products, petroleum products, astther materials that have the potential to pose a threat to
human health or thenvironment.Onsite fueling tanks shall include secondary containment.

Maintenance and repair of heavy equipment and vehicles involving oil changes, hydraulic systen
drain down, solvent and dgeasing cleaning operations, fuel tank drain down and rereval

other activities which may result in discharge or spillage of pollutants to the ground or into
stormwater runoff must be conducted using spill prevention measures, such as drip pans.
Contaminated surfaces shall be cleaned immediately followingiaalyattge or spill incident.
Emergency repairs may be performedsida using temporary plastic placed beneath and, if

raining, over the vehicle.

Wheel wash or tire bath wastewater shall be discharged to a separate onsite trgaterardrdo
the sanitay sewer.

Application of agricultural chemicals, including fertilizers and pesticides, shall be conducted in a
manner and at application rates that will not result in loss of chemical to stormwater runoff.
Manufacturer sd r ec o mmesratdgrodedunessshall lerfollovgdp | i ¢ a't

BMPs shall be used to prevent or treat contamination of stormwater runoff by pH modifying
sources. These sources include, but are not limited to, bulk cement, cement kiln dust, fly ash,
new concrete washing and curiwgters, waste streams generated from concrete grinding and
sawing, exposed aggregate processes, and concrete pumping and mixer washout waters.
Stormwater discharges shall not cause or contribute to a violation of the water quality standard
for pH in the eceiving water.

Construction sites shall adjust the pH of stormwater if necessary to prevent viotdtivater
quality standardsProjects must obtain written approval from the Department of Ecology prior to
using chemical treatment other than ©dry ice to adjust pH.
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8. ApplicableBMPs
o BMP C151: Concrete Handling
o BMP C152: Sawcutting and Surfacing Pollution Prevention
o SeeVolume IVi Source Control BMPs.

2.4.10 Element #10: Control Dewatering

1. Foundation, vault, and trencdewateringvater, which haveimilar characteristics to stormwater
runoff at the site, shall be discharged into a controlled conveyance system prior to discharge to a
sediment trap or sediment pond. Channels must be stabilized, as specified in Element #8.

2. Clean, norturbid dewaterig water, such as welointgroundwatercan be discharged to
systems tributary to state surface waters, as specified in Element #8, provided the dewatering
flow does not cause erosion or flooding of receiving waters. These clean waters should not be
routed through stormwater sediment ponds.

3. Highly turbid or contaminated dewatering water from construction equipment operation,
clamshell digging, concrete tremie pour, or work inside a cofferdam, shall be handled separately
from stormwater.

4. Other disposal ofins, depending on site constraints, may idelu
a. Infiltration

b. Transport offsite in a vehicle, such as a vacuum flush truck, for legal disposal in a
manner that does not pollutets waters

Ecologyapproved onsite chemical treatment or oth&abletreatment technologies
Sanitary sewer discharge with local sewer district appraviidere is no other option

e. Use of a sedimentation bag with outfall to a ditch or swale for small volumes of
localized dewatering.

2.4.11 Element #11: Maintain BMPs

1. All temporaryand permanent ESC BMPs shall be maintained and repaired as needed to assure
continued performance of their intended function. Maintenance and repair shall be conducted in
accordance with BMP specifications.

2. All temporaryESCBMPs shall be removed withirD3lays after final site stabilization is
achieved or after the temporary BMPs are no longer needed. Trapped sediment shall be removed
or stabilized on site. Disturbed soil resulting from removal of BMPs or vegetation shall be
permanently stabilized.

2.4.12Element #12: Manage the Project

Phasing of Construction

1. Development projects shall be phased where feasible in order to prevent soil erosion and, to the
maximum extent practicable, the transport of sediment from the site during construction.
Revegetation ofbgosed areas and maintenance of that vegetation shall be an integral part of the
clearing activities for any phase.

2. Clearing and grading activities for developments shall be permitted only if conducted pursuant to
an approved site development plan (egpdsvision approval) that establishes permitted areas of
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5.

clearing, grading, cutting, and filling. When establishing these permitted clearing and grading
areas, consideration should be given to minimizing removal of existing trees and minimizing
disturbane/compaction of native soils except as needed for building purposes. These permitted
clearing and grading areas and any other areas required to preserve critical or sensitive areas,
buffers, native growth protection easements, or tree retention areay &g mequired by local
jurisdictions, shall be delineated on the site plans and the development site.

Seasonal Work Limitations

From Octobed through April30, clearing, grading, and other soil disturbing activities shall only
be permitted if shown to the satisfaction of @iy that siltladen runoff will be prevented from
leaving the site through a combination of the following:

a. Site conditions including ésting vegetative coverage, slope, soil type, and proximity to
receiving waters

b. Limitations on activities and the extent of disturbed areas
c. ProposedESCmeasures.

Based on the information provided and/or local weather condition€ithhenay expand or
redrict the seasonal limitation on site disturbance. Chy shall take enforcement actidrsuch
as a notice of violation, administrative order, penalty, or-stoyk order under the following
circumstances:

a. If, during the course of any construction aityivor soil disturbance during the seasonal
limitation period, sediment leaves the construction site causing a violation of the surface
water quality standard

b. If clearing and grading limits dESCmeasures shown in the approved plan are not
maintained.

Thefollowing activities are exempt from the seasonal clearing and grading limitations:
a. Routine maintenance and necessary rep&SSEBMPs

b. Routine maintenance of public facilities or existing utility structures that do not expose
the soil or result in theemoval of the vegetative cover to sall

c. Activities where there i400percent infiltration of surface water runoff within the site in
approved and installedgSCfacilities.

Coordination with Utilities and Other Contractors

1.

The primary project applicant shalvaluate, with input from utilities and other contractors, the
stormwater management requirements for the entire project, including the utilities, when
preparing theC-SWPPP

Inspection and Monitoring

a. All BMPs shall be inspected, maintained, and repl@i® needed to assure continued
performance of their intended functio8ite inspections shall be conductgda person
who is knowledgeable in the principles and practicdsS&. The person must have the
skills to: 1) assess the site conditions axahstruction activities that could impaceth
guality of stormwater and 2Jssess the effectivenessg8Cmeasures used to control
the quality of stormwater discharges.

b. For construction sitethat will disturbl acre omore andhat discharge stormwattr
surface waters of the state, a Certified Erosion and Sediment Cloedisf(CESCL)
shall be identified in th€-SWPPPand shall be osite or oncall at all times.
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Certification may be obtained through an approved training program that mee&Ghe
training standards &sblished by Ecology.

Whenever inspection and/or monitoring reveals that the BMPs identified @k the
SWPPPare inadequate, due to the actual discharge of or potential to discharge a
significant amount of any pollutant, appropriate BMPslesign changes shall be
implemented as soon as possible.

Maintaining anupdatedC-SWPPP
The C-SWPPPshall be retained osite or withinreasonable access to the site.

The C-SWPPPshall be modified whenever there is a 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 waters of the state.

The C-SWPPPRshall be modified if, during inspections or investigations conducted by
the owner/operatonr the applicable local or state regulatory authority, it is determined
that theC-SWPPRHs ineffective in eliminating or significantly minimizing pollutants in
stormwater discharges from the sifehe C-SWPPPshall be modified as necessary to
include adilitional or modified BMPs designed to correct problems identifRevisions

to theC-SWPPPshall be completed within days following the inspection.
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Chapter 3 - Standards and Specifications for Best Management

Practices

3.1

3.2

Introduction

BMPs aredefined as schedules of activities, prohibitions of practices, maintenance procedures, and
structural and/or managerial practices, that when used singly or in combination, prevent or reduce the
release of pollutants to waters of Washington. This chapteains standards and specifications for
temporary BMPs to be used as applicable during thetnaction phase of a project.

Chapter3.2 contains the standards and specificationséarce controBMPs.

Chapter3.3 contains the standards and specificaitor runoff conveyancandtreatmenBMPs.
The standards for each individual BMP are divided into four sections:

Purpose

Conditions of Use

Design and Installation Specifications

AP w DN PRE

Maintenance Standards

Note that thdiconditionsof used always refers to tconditions. As site conditions change, BMPs must
be changed to remain in compliance.

Information onstream banktabilization is available in tHategrated Streambank Protection Guidelines
Washington State Department of Fish and WildliéDFW), 2003.

The standards and specifications in this chapter are not intended to limit any innovative or creative effor
to effectively control erosion and sedimentation. In those instances where appropriate BMPs are not in
this chapter, experimental management tizas can be considered. Minor modifications to standard
practices may also be employed. However, such practices must be approved by the City before they m:
be used. All experimental management practices and modified standard practices are reapliredeo

the same or better performance than the BMPs listddsrthapter

Source Control Best Management Practices
3.2.1 BMP C101: Preserving Natural Vegetation

Purpose

The purpose of preserving natural vegetation is to reduce erosion wherever pradticaibieg site
disturbance is the single most effective method for reducing erosion. For example, conifers can hold up
to about 5@ercent of all rain that fi during a storm. Up to 20 30 percent of this rain may never

reach the ground but is takep hy the tree or evaporates. Another benefit is that the rain held in the tree
can be released slowly to the ground after the storm.

Conditions of Use

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

2. As required bythe City.
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Design and Installation Specifications
Natural vegetation can be preserved in natural clumps or as individual trees, shrubs and vines.

The preservation of individual plants is mordidiflt because heavy equipment is generally used to
remove unwanted vegetation. The points to remember when attempting to save individual plants are:

e Is the plant worth saving? Consider the location, species, size, age, vigor, and the work involved.
City ordinances to save natural vegetation and shesld be reviewed

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

Plants neegrotection from three kinds of injuries:

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

2. GradeChanged Changing the natural ground level will alter grades, which affects the plant's
ability to obtain the necessary air, water, and minerals. Minor fills usually do not cause problems
although sensitivity between species does vary and shouclieloked Trees can tolerate fill of
6 inches or less. For shrubs and other plahesfill should be less.

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

b. Lowering the natural ground level can seriously damage trees and shhebkighest
percentage of the plant roots are in the uppéndi2es of the soil and cuts of only®3
inches can causerious injury. To protect the roots it may be necessary to terrace the
immediate area around the plants to be saved. If roots are exposed, construction of
retaining walls may be needed to keep the soil in place. Plants can also be preserved by
leavingthem on an undisturbed, gently sloping mound. To increase the chances for
survival, it is best to limit grade changes and other soil disturbances to argde the
dripline of the plant.

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

a. Cut as few roots as possible. When you have to cut, cut clean. Backfill the trench as
soon as possible.

b. Tunnel beneath root systems as close to the center ofdinetrunk to preserve most of
the important feeder roots.

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

e Maple, Dogwood, Red alder, Western hemlock, Western red cedar, and Douglas fir do not readily
adjust to changes in environmentaspecial care should be taken to protect these trees.
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e The windthrow hazard of Paciflélver Fir andMadrona is high, while that of Western hemlock
is moderate. The danger of windthrow increases where dense stands have been thinned. Othel
species (unks they are on shallow, wet soils less thaim2bes deep) have a low windthrow
hazad.

o Cottonwoods, maples, and willows have wateeking roots. These can cause trouble in sewer
lines and infiltration fields. On the other hand, they thrive in highstuage conditions that other
trees would not.

e Thinning operations in pure or mixed stands of GrieindPacific Silver Fir, NobleFir, Sitka
Spruce, WesteriRed Cedar, Westerklemlock, Pacifidogwood, and Redlder can cause
serious disease problems. [Hse can become established through damaged limbs, trunks, roots,
and freshly cut stumps. Diseased and weakened trees are also susceptible to insect attack.

Maintenance Standards

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

2. If tree roots have been exposed or injured, prune cleanly with an apprppuiaitey saw or
lopers directly above the damaged roots and recover with native soils. Treatment of sap flowing
trees (fir, hemlock, pine, soft maples) is not advised as sap forms a natural healing barrier.

3.2.2 BMP C102: Buffer Zones

Purpose

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

Conditions of Use

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

Critical-areas buffer zoneshallnot be used as sediment treatment areas. eTdress shatemain
completely undisturbed except as allowed by the Planning Department.

Design and Installation Specifications

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

Leave all unstable steep slopes in natural vegetation.

Mark clearing limits and keep all equipment and construction debris out of the natural areas.
High visibility plastic fencing is the most effective method in protecting sensitive areas and
buffers. Alernatively, wirebacked silt fence on steel posts is marginally effective. Flagging
alone is typically not effective.

Keep all excavations outside the dripline of trees and shrubs.

Do not push debris or extra soil into the buffer zone area becausecausk damage from
burying and smothering.

6. Vegetative buffer zones for streams, lakes or other waterways shall be establishe@ityyahe
other state or federal permits or approvals.
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Maintenance Standards

1. Inspect the area frequently to make sure flagggemains in place and the area remains
undisturbed.

3.2.3 BMP C103: High Visibility Plastic Fence

Purpose

Fencing is intended to: (igstrict dearing to approved limits; (Prevent disturbance of sensitive areas,
their buffers, and other areas requirethédeft undisturbed; (3)imit construction traffic to designated
constructbn entrances or roads; and pddtect areas where marking with survey tape may not provide
adequate protection.

Conditions of Use

To establish clearing limits plastic fence mayuised:
e At the boundary of sensitive areas, their buffers, and other areas required to be left uncleared

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

1. High visibility plastic fence shall be composed ofighrdensity polyethylene material and shall
be at least 4eet in height. Posts for the fencing shall be steel or wood and placed dgetyf
center (maximum) or as needed to ensure rigidity. The fencing shall be fastened to the post every
6 inches vith a polyethylene tie. On long continuous lengths of fencing, a tension wire or rope
shall be used as a top stringer to prevent sagging between posts. The fence color shall be high
visibility orange. The fence tensile strength shall be@@8{hds/feetising the American Society
for Testing and Materials (ASTM) D4595 testing method.

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

1. If the fence has been damaged or visibility reduced, it shall be repaired or replaced immediately
andvisibility restored.

3.2.4 BMP C105: Stabilized Construction Entrance

Purpose

Construction entrances are stabilized to reduce the amount of sediment transported onto paved roads by
vehicles or equipment by constructing a stabilized pad of quarry spalls aicestta construction sites.

Conditions of Use

Construction entrances shall be stabilized wherever traffic will be leaving a construction site and traveling
on paved roads or other paved areas within 1f€60of the site.

On large commercial, highway, and road projects, the designer should include enough extra materials in
the contract to allow for additional stabilized entrances not shown in the Gx88PPP It is difficult

to determine exactly where access to thesgepts will take place; additional materials will enable the
contractor to install them where needed.
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Design and Installation Specifications

SeeDCSS Drawing #Q1 for details. Notethe 100foot minimum length of the entrance shall be reduced
to the maxmum practicable size when the size or configuration of the site does not allow the full length
(100feet).

1.

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

a. Grab Tensile Strength (ASTM D4751): 208 minimum

b. Grab Tensile Elongation (ASTM D4632): pércent maximum
c. Mullen Burst Strength (ASTM D37880a): 40Qosi minimum

d. AOS (ASTM D4751): 2@o 45 (U.S. standard sieve size).

Hog fuel (wad-based mulch) may be substituted for or combined with quarry spalls in areas that
will not be used for permanent roads. Hog fuel is generally less effective at stabilizing
construction entrances and should be used only at sites where the amount & traff/

limited. Hog fuel is not recommended for entrance stabilization in urban areas. The
effectiveness of hog fuel is highly variable and it generally requires more maintenance than
guarry spalls. The inspector may at any time require the useofgpalls if the hog fuel is not
preventing sediment from being tracked onto pavement or if the hog fuel is being carried onto
pavement. Hog fuel is prohibited in permanent roadbeds because organics in the subgrade soils
cause degradation of the sulmgaupport over time.

Fencing (see BMP C103) shall be installed as necessary to restrict traffic to the construction
entrance.

Whenever possible, the entrance shall be constructed on a firm, compacted subgrade. This can
substantially increase the effeiess of the pad and reduce the need for maintenance.

Maintenance Standards

1.

Quarry spalls (or hog fuel) shall be added if the pad is no longer in accordance with the
specifications.

If the entrance is not preventing sediment from being trackedpavement, then alternative
measures to keep the streets free of sediment shall be used. This may include an increase in th
dimensions of the entrance or the installation of a wheel wash.

Any sediment that is tracked onto pavement shall be removed bglistgper street sweeping.

The sediment collected by sweeping shall be removed or stabilized on site. The pavement shall
not be cleaned by washing down the street, except when sweeping is ineffective and there is a
threat to public safety. If it is necsy to wash the streets, the construction of a small sump shall
be considered. The sediment would then be washed into the sump where it can be controlled.

Any guarry spalls that are loosened from the pad, which end up on the roadway shall be remove
immediately.

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

Upon project completion and site stabilization, all construction accesses intendetaseper
access for maintenance shall be permanently stabilized.
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3.2.5 BMP C106: Wheel Wash

Purpose
Wheel washes reduce the amount of sediment transported onto paved roads by motor vehicles.
Conditions of Use

When a stabilized construction entrance (see BMPBEBMot preventing sediment from being tracked
onto pavement.

Wheel washing is generally an effective BMP when installed with careful attention to topography. For
example, a wheel wash can be detrimental if installed at the top of a slope abuttiigp&wigy where
the water from the dripping truck can run unimpeded intottieets

Pressure washing combined with an adequately sized and surfaced pad with direct drainage toa large 10
10-foot sump can be very effective.

Design and Installation Specifications

1. Applicabledetails are shown iRigure3.1 A minimum of 6inches of asphalt treated base over
crushed base material oirthes over a good subgrade is recommended to pave the wheel wash.

2. Use a low clearance truck to test the wheel wash bpfrieg. Either a belly dump or lowboy
will work well to test clearance.

3. Keep the water level from 1® 14inches deep to avoid damage to truck hubs and filling the
truck tongues with water.

Midpoint spray nozzles are only needed in extremely muddy ¢onslit

Wheel wash systems should be des@jwith a small grade changeto612inches for a 18oot-
wide pond, to allow sediment to flow to the low side of pond to help prevenispension of
sediment. A drainpipe with 2 to 3-foot riser should be italled on the low side of the pond to
allow for easy cleaning and refilling. Polymers may be used to promote coagulation and
flocculation in a closetbop system.

Maintenance Standards
1. The wheel wash should start out the day with fresh water.

2. Thewashwater should be changed a minimum of once per day. On large earthwork jobs where
more than 1@o 20trucks per hour are expected, the washwater will need to be changed more
often.

3. Wheel wash or tire bath wastewater shall be controlled by pumpinghasgite to an approved
infiltration facility, or otherwise must be prevented from discharging into systems tributary to
state surface waters. Options include discharge to the sanitary sewer, or discharge to an approved
offsite treatment system. For disehes to the sanitary sewer, permits must be obtained from the

Cityds I ndustrial P R=%r8874 at ment Program at (425
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Notes:

CoNoO hwhpE

Asphalt construction entrance 6 in. asphalt treated base.

3-inch trash pump with floats on the suction hose.

Midpoint spray nozzles, if needed.

6i nch sewer pipe with butterfly valves.
wash.

8 foot x 8 foot sump with 5 feet of catch. Build so can be cleaned with trackhoe.
Asphalt curb on the low road side to direct water back to pond.

6-inch sleeve under road.

Ball valves.

15 foot asphalt treated basgron to protect ground from splashing water.

Figure 3.1 Wheel Wash
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