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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

Volume Il — Construction Stormwater Pollution Prevention
2-5



CITY OF EVERETT STORMWATER MANAGEMENT MANUAL

24

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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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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3.2.6 BMP C107: Construction Road/Parking Area Stabilization

Purpose

Stabilizing subdivision roads, parkimgeasand other onsite vehicle transportation routes immediately
after grading reduces erosion caused by construction traffic or runoff.

Conditions of Use

Roads or parking areaball be stabilized wherever they are constructed, whether permanent or
temporary, for use by construction traffic.

Fencing (see BMP C103) shall be installed, if necessary, to limit the access of vehicles to only
those roads and parking areas that atslitad.

Design and Installation Specifications

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

2.

A 6-inch depth of 2to 4-inch crushed rock, gravel base, or crushed surfacing base course shall
beapplied immediately after gradjror utility installation. A 4inch course of asphalt treated

base may also be used, or the road/parking area may be paved. It may also be possible to use
cement or calcium chloride for soil stabilization. If cement onexa kiln dust is used for road

base stabilization, pH monitoring and BMPs are necessary to evaluate and minimize the effects
on stormwater. If the area will not be used for permanent roads, parking areas, or structures, a
6-inch depth of hog fuel may ade used, but this is likely to require more maintenance.
Whenever possible, construction roads and parking areas shall be placed on a firm, compacted
subgrade.

Temporary rod gradients shall not exceed iércent. Roadways shall be carefully graded to
drain. Drainage ditches shall be provided on each side of the roadway in the case of a crowned
section, or on one side in the case of a sef@rated section. Drainage ditches shall be @icec

to a sediment control BMP.

Rather than relying on ditchaésmay also be possible to grade the road so that runoff-Bhest

into a heavily vegetated area with a wadlveloped topsoil. Landscaped areas are not adequate
If this area has at least &kt of vegetation, then it is generally preferable to bsevégetation to
treat runoff, rather thansediment pond or trap. The &t shall not include wetlands. If runoff

is allowed to sheetflow through adjacent vegetated areas, it is vital to design the roadways and
parking areas so that no concentratgubif is created.

Storm drain inlets shall be protected to prevent seditaglein water entering the stonater
drainagesystem (see BMP C220).

Maintenance Standards

Inspect stabilized areas regularly, especially after large storm events

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

Following construction, these areas shall be restored to preconstruction condition or better to
prevent future erosion.
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3.2.7 BMP C120: Temporary and Permanent Seeding

Purpose

Seeding is intended to reduce erosion by stabilizing exposed soils. -Astadlished vegetative cover is
one of the most effective methods of reducing erosion.

Conditions of Use

1.

Seeding may be uséldroughout the project on disturbackas that have reached final grade or
that will remain unworked for more than 8ays.

Channels that will be vegetated should be installed before major earthwork and hydroseeded wit
a Bonded Fiber Matrix. The vegetatishoull be well established (i.e., percent cover) before
water is allowed to flow in the ditch. With channels that will have high flows, erosion control
blankets should be installed over the hydroseed. If vegetation cannot be established from seed
before water is allowed in the ditch, sod should be installed in the bottom of the ditch over
hydromulch and blankets.

Retention/detention ponds should be seeded as required.

Mulch is required at all times because it protects seeds from heat, moistuamdbsansport due
to runoff.

All disturbed areas shall be reviewed in late August to early September and all seeding should b
completed by the end of September. Otherwise, vegetation will not establish itself enough to
provide more than average protecti

At final site stabilization, all disturbed areas not otherwise vegetated or stabilized shall be seede
and mulched. Final stabilization means the completion of all soil disturbing activities at the site
and the establishment of a permanent vegetativer, or equivalent permanent stabilization
measures (such as pavement, riprap, gabiqmgeotextiles) which will prevent erosion.

Design and Installation Specifications

1.

Seeding should be done during those seasons most conducive to growth and willhverg
climate conditions of the region. Local experience should be used to determine the appropriate
seeding periods.

The optimum seeding windows for western Washington are Aphitough Jun80 and
Septembel through Octobet. Seeding that occuitsetween Julll and AugusB80 will require
irrigation until 75percent grass cover is established. Seeding that occurehede®bed and
March 30 will require amulch or plastic cover until 7percent grass cover is established.

To prevent seed fromelng washed away, confirm that all required surface water ¢ontro
measures have been installed.

The seedbed should be firm and rough. All soil should be roughened no matter what the slope.
compaction is required for engineering purposes, slopes musddk walked before seeding.
Back-blading or smoothing of slopes greater than 4:1 is not allowed if they are to be seeded.

New and more effective restoratibased landscape practices rely on deeper incorporation than
that provided by a simple singpass rototilling treatment. Wherever practical the subgrade

should be initially ripped to improve losigrm permeability, infiltration, and water inflow

gualities. At a minimum, permanent areas shall use soil amendments to achieve organic matter
and permeadility performance defined in engineered soil/landscape systemssystems that are
deeper than Biches the rototilling process should be done in multiple lifts, or the prepared soil
system shall be prepared properly and then placed to achieve tHeedpagpth.
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6. Organic matter is the most appropriate fornfifeftilizero because it provides nutrients
(including nitrogen, phosphorus, and potassium) in the least-a@itgsle form. A natural
system typically releasest@ 10 percent of its nutrients anally. Chemical fertilizers have since
been formulated to simulate what organic matter does naturally.

7. Ingeneral, 181-6 N-P-K (nitrogenphosphorugpotassium) fertilier can be used at a rate of
90 pounds per acre. Slemelease fertilizers should alwalge used because they are more
efficient and have fewer environmental impacts. It is recommended that areas being seeded for
final landscaping conduct soil tests to determine the exact type and quantity of fertilizer needed.
This will prevent the oveapplication of fertilizer. Fertilizer should not be added to the
hydromulch machine and agitated more tham®tutes before it is to be used. If agitated too
much, the slowelease coating is destroyed.

8. There are numerous products available on the mtr&etaks the place of chemical fertilizers.
These include several with seaweed extracts that are beneficial to soil microbes and organisms. If
100percent cottonseed meal is used as the mulch in hydroseed, chemical fertilizer may not be
necessaryCottonseed meal is a good source of Hamgn, slowrelease, available nitrogen.

9. Hydroseed applications shall include a minimof 1,500pounds per acre of mulch with
3 percent tackifier. Mulch may be made up of p@@cent: cottonseed meal; fibers mafle
wood, recycled cellulose, hemp, and kenaf; compost; or blends of these. Tackifier shall-be plant
based, such as guar or alpha plantago, or chetvasald such as polyacrylamide or polymers.
Any mulch or tackifier product used shall be installed penmad act ur er 6s i nstruct.i
mulches come in 4t 50 pound bags. Seed and fertilizer are added at time of application.

10. Mulch is always required for seeding. Mulch can be applied on top of the seed or simultaneously
by hydroseeding.

11. On steep slpes, B-M or Mechanically Bonded Fiber Matri@BFM) products should be used.
BFM/MBFM products are applied at a minimum rate of 3,000nds per acref mulch with
approximately 1@ercent tackifier. Applicatiois made so that a minimum of &rcent sib
coverage is achieved. Numerous products are available commercially and should be installed per
manufacturerés i nstr uc toB6houss tocureNbefared arginfalbacidui ct s r e
cannot be installed on wet or saturated soils. Genetadigetproducts come in #8950 pound
bags and include all necessary ingredients except for seed and fertilizer.

12. BFMs and MBFMs have some advantages over blankets:
a. No surface preparation required
b. Can be installed via helicopter in remote areas

c. On slopes siper than 2.5:1, blanket installers may need to be roped and harnessed for
safety

d. They are at least $1,000 per acre cheaper installed.

13. In most cases, the shear strength of blankets is not a factor when used on slopes, only when used
in channels. BFMs andBFMs are good alternatives to blankets in most situations where
vegetation establishment is the goal.

a. When installing seed via hydroseeding operations, only abethird of the seed
actually ends up in contact with the soil surface. This reducesilitg to establish a
good stand of grass quickly. One way to overcome this is to increase seed quantities by
up to 50percent.

b. Vegetation establishment can also be enhanced by dividing the hydromulch operation
into two phases:
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14.

15.

16.

17.

18.

19.

o Phase 1 Install all seechnd fertilizer with 230 30 percent mulch and tackifier
onto soil in the first lift

o Phase 2 Install the rest of the mulch and tackifier over the first lift.

An alternative is to install the mulch, seed, fertilizer, and tackifier in one lift. Themdspre

blow straw over the top of the hydromulch at a rate of about@D000pounds per acre. Hold
straw in place with a standard tackifier. Both of these approaches will increase cost moderately
but will greatly improve and enhance vegetative esthbient. The increased cost mayffeet

by the reduced need for:

a. lrrigation
b. Reapplication of mulch
c. Repair of failed slope surfaces

This technique workwith standard hydromulch (1,5@@unds per aerminimum) and
BFM/MBFMs (3,000pounds per acrainimum).

Areas to be permanently landscaped shall provide a healthy topsoil that reduces the need for
fertilizers, improves overall topsoil quality, provides for better vegetal health and vitality,
improves hydrologic characteristics, and reduces the foegdigation. This can be

accomplished in a number of ways:

a. Recentresearch has shown that the best method to improve till soils is to amend these
soils with compost.The optimum mixture is approximately two parts soil to oz p
compost. This equas to dinches of compost mixed to a depth ofidéhes in till soils.
Increasing the concentration of compost beyond this level can have negative effects on
vegetal health, while decreasing the concentrations can reduce the benefits of amended
soils. Please noteThe compost shodimeet specifications for Gradequality
compost in Ecology Publication 92138.

b. Other sails, such as gravel or cobble outwash soils, may require different approaches.
Organics and fines easily migrate through the loosetsire of these soilsTherefore
the importation of at leastiiches of quality topsoil, underlain by some type of filter
fabric to prevent the migration of fines, may be more appropriate for these soils.

c. Areas that already have good topsoil, such alsturbed areas, do not require soil
amendments.

Areas that will be seeded only and not landscaped may need compost-basshimulch
included in the hydroseed in order to establish vegetation. Native topsoil should be reinstalled ol
the disturbed sosurface before application.

Seed that is installed as a temporary measure may be installed by hand if it will be covered by
straw, mulch, or topsoil. Seed that is installed as a permanent measure may be installed by han
on snall areas (usually less tharacre) that will be covered with mulch, topsoil, or erosion
blankets. The seed mixes listed below include recommended mixes for both temporary and
permanent seeding. These mixes, with the exception of the wetland atidgheshpplied at a rate

of 120pounds per acre. This rate can be reduced if soil amendments aeldase fertilizers

are used. Local suppliers or the local conservation district should be consulted for their
recommendations because the appropriate mix depends on a variety of fiachadsg location,
exposure, soil type, slope, and expected foot traffic. Alternative seed mixes approveQiby the
may be used.

Table3.1 represents the standard mix for those areas where just a temporary vegetative cover is
required.
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Table 3.1 Temporary Erosion Control Seed Mix

% % %
Weight Purity Germination

Chewings or annual blue grass 40 98 90
Festuca rubra var. commutata or Poa anna

Perennial rye 50 98 90
Lolium perenne

Redtop or colonial bentgrass 5 92 85
Agrostis alba or Agrostis tenuis

White dutch clover 5 98 90

Trifolium repens

20. Table3.2 provides just one recommended possibility for landscaped) se

Table 3.2 Landscaping Seed Mix

% % %
Weight | Purity | Germination
Perennial rye blend 70 98 90
Lolium perenne
Chewings and red fescue blend 30 98 90
Festuca rubra var. commutata or Festuca rubra

21. Theturf seed mix inTable3.3 is for dry situations where there is no need for much water. The
advantage is that this mixqeires very little maintenance.

Table 3.3 Low-Growing Turf Seed Mix

% % %
Weight Purity Germination

Dwarf tall fescue (several varieties) 45 98 90
Festuca arundinacea var.

Dwarf perennial rye (Barclay) 30 98 90
Lolium perenne var. barclay

Red fescue 20 98 90
Festuca rubra

Colonial bentgrass 5 98 90

Agrostis tenuis
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22. Table3.4 presents a mix recommended for bioswales #mer intermittently wet areas.

Table 3.4 Bioswale Seed Mix

% % %
Weight Purity Germination

Tall or meadow fescue 75-80 98 90
Festuca arundinacea or Festuca elatior

Seaside/Creeping bentgrass 10-15 92 85
Agrostis palustris

Redtop bentgrass 5-10 90 80
Agrostis alba or Agrostis gigantea

Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix

23. The seed mix shown ifiable3.5 is a recommended legrowing, relatively nosinvasive seed
mix appropriate for very wet areas that are not regulated wetlands. Other mixes may be
appropriate, depending on the soil type and hydrology of the area. Recent research suggests th
bentgrassggrostissp.) should be emphasized in veeea seed mixesApply this mixture aa

rate of 60pounds per

acre.
Table 3.5 Wet Area Seed Mix

% % %
Weight Purity Germination

Tall or meadow fescue 60-70 98 90
Festuca arundinacea or Festuca elatior

Seaside/Creeping bentgrass 10-15 98 85
Agrostis palustris

Meadow foxtail 10-15 90 80
Alepocurus pratensis

Alsike clover 1-6 98 90
Trifolium hybridum

Redtop bentgrass 1-6 92 85
Agrostis alba

Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix

24. The meadow seed mix Fable3.6 is recommended for areidmat will be maintained infrequently
or not at all and where colonization by native plants is desirable. Likely applications include
rural road and utility rightf-way. Seeding should take place in September or very early October
in order to obtain ademte establishment prior to the winter months. The appropriateness of
clover in the mix may need to be considered, as this can be a fairly invasive species. If the soil i

amended, the addition of clover may not be necessary.
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Table 3.6 Meadow Seed Mix

% % %
Weight Purity Germination
Redtop or Oregon bentgrass 20 92 85
Agrostis alba or Agrostis oregonensis
Red fescue 70 98 90
Festuca rubra
White dutch clover 10 98 90

Trifolium repens

Maintenance Standards

1.

2.

Any seeded areas tail to establish aeast 80percent cover (10percent cover for areas that
receive sheet or concentrated flows) shall be reseeded. If reseeding is ineffective, an alternate
method, such as sodding, mulching, or nets/blankets, shall be used. If winter weather prevents
adegiate grass growth, this time limit may be relaxed at the discretion Gitthevhen sensitive
areas would otherwise be protected.

After adequate cover is achieved, any areas that experience erosion shall be reseeded and
protected by mulch. If the erosipnoblem is drainage related, the problem shall be fixed and the
eroded area reseeded and protected by mulch.

Seeded areas shall be supplied with adequate moisture, but not watered to the extent that it causes
rundf.

3.2.8 BMP C121: Muliching

Purpose

Thepurpose of mulching soils is to provide immediate temporary protection from erosion. Mulch also
enhances plant establishment by conserving moisture, holding fertilizer, seed, and topsaoil in place, and
moderating soil temperatures. There is an enormaustyaf mulches that can be used. Only the most
common typesre discussed in this section.

Conditions of Use

As a temporary cover measure, mulch should be used:

1.
2.
3.
4.

On disturbed areas that require cover measures for less thiays30

As a cover for seed dug the wet season and during the hot summer months

During the wet season on slopes steeper than 3ttittVmore than 1@eet of vertical relief
Mulch may be applied at any time of the year and must be refreshed periodically.

Design and Installation Specifications

1.
2.

For mulch materials, application rates, and specifications agle3.7.

Mulch used within the ordinary higlvater mark of surface watersadhbe selected to minimize
potential flotation of organic matter. Composted organic materials hglkertspecific gravities
(densities) than straw, wood, or chipped material.

Maintenance Standards

1.

The thickness of the cover must be maintained
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2. Any areas that experience erosion shalldamulchedand/or protected with a net or blanket. If
the erosion priolem is drainage related, then the problem shall be fixed and the erodes area

mulched

Table 3.7 Mulch Standards and Guidelines

Mulch Application
Material Quality Standards Rates Remarks
Straw Air-dried; free from | 26:30thick; Cost-effective protection when applied with adequate
undesirable seed 5 bales per thickness. Hand-application generally requires greater
and coarse material. | 1,000 sf or thickness than blown straw. The thickness of straw may be
2-3 tons per reduced by half when used in conjunction with seeding. In
acre. windy areas straw must be held in place by crimping, using a
tackifier, or covering with netting. Blown straw always has to
be held in place with a tackifier as even light winds will blow it
away. Straw should be used only if mulches with long-term
benefits are unavailable locally. It should also not be used
within the ordinary high-water elevation of surface waters
(due to flotation).
Hydro- No growth inhibiting | Approx. 25-30 | Shall be applied with hydromulcher. Shall not be used
mulch factors. Ibs per 1,000 |without seed and tackifier unless the application rate is at
sfor 1,500 7 least doubled. Fibers longer than about 0.75 to 1-inch clog
2,000 Ibs per | hydromulch equipment. Fibers should be kept to less than
acre. 0.75 inch.
Com- No visible water or | 20thick min.; | More effective control can be obtained by increasing
posted dust during approx. 100 thickness to 3 inches. Excellent mulch for protecting final
Mulch and | handling. tons per acre | grades until landscaping because it can be directly seeded or
Compost (approx. 800 | tilled into soil as an amendment. Composted mulch has a
(see note) Ibs per yard). | coarser size gradation than compost. It is more stable and
practical to use in wet areas and during rainy weather
conditions.
Chipped Average size shall 20minimum This is a cost-effective way to dispose of debris from clearing
Site be several inches. thickness. and grubbing, and it eliminates the problems associated with
Vegetation | Gradations from burning. Generally, it should not be used on slopes above
fines to 6 inches in approx. 10 percent because of its tendency to be transported
length for texture, by runoff. It is not recommended within 200 feet of surface
variation, and waters. If seeding is expected shortly after mulch, the
interlocking decomposition of the chipped vegetation may tie up nutrients
properties. important to grass establishment.
Wood- No visible wateror |20 t hi c|{Thi s materi al is often calle
Based dust during approx. 100 as a material for Stabilized Construction Entrances (BMP
Mulch (see | handling. tons per acre | C105) and as a mulch. Special caution is advised regarding
note) (approx. 800 |the source and composition of wood-based mulches.

Ibs/cubic yd).

Note:these mulchemust be purchased from a supplier with a Solid Waste Handling Permit (or one &noempt
solid waste regulations)

3.2.9 BMP C122: Nets and Blankets

Purpose

Erosion control nets and blankets are intended to prevent erosion and hold seed and mulch in place on
steep slopes and in channels so that vegetation can become well established. In addition, some nets al
blankets can be used to permanently reinfordaaysrotect drainage ways during high flows. Nets
(commonly called matting) are strands of material woven into an open, bitehigjle strength net (for
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example, coconut fiber matting). Blankets are strands of material that are not tightly wowestelailt

form a layer of interlocking fibers, typically held together by a biodegradable or photodegradable netting
(for example, excelsior or straw blanket3hey generally have lower tensile strength than nets, but cover
the ground more completely. €dcoconut fiber) fabric comes as both nets and blankets.

Conditions of Use

Erosion control nets and blankets should be used:

1. To aid permanent vegetated stabilization of slopes 2Hrlyfeater and with more than féet of

vertical relief

For drainagelitches and swales (highly recommended). The application of appropriate netting or
blanket to drainage ditches and swales can protect bare soil from channelized runoff while
vegetation is established. Nets and blankets also can capture a great dbalesftsdue to their

open, porous structure. Synthetic nets and blankets can be used to permanently stabilize channels
and may provide a cosffective, environmentally preferable alternative to ripr@mehundred

percent synthetic blankets manufactui@duse in ditches may be easily reused as temporary

ditch liners.

Disadvantages of blankets include:

1.
2.
3.

Surface preparatiois required
On slopes steeper than B:3V, blanket installers may need to be roped and harnessed for safety
They cost at least $4,000 $6,000 per acre installed.

Advantages of blankets include:

1.

S e

Can be installed without mobilizing special equipment

Can be installed by anyone with minimal training

Can be installed in stages or phases as the project progresses

Seed and fertilizer can tbendplaced by the installers as they progress down the slope
Can be installed in any weather

There are numerous types of blankets that can be designed with various parameters in mind.
Those parameters includéber blend, mesh strength, longevity, béggladability, cost, and
availability.

Design and Installation Specifications

1.

SeeDCSS Dawing #02 for typical orientation and installation of blankets used in channels and
as slope protection. Not&hese ar@nly typical examplesall blankets must bimstalled per
manufacturerds installation instructions.

Installation is critical to the effectiveness of these products. If good ground contact is not
achieved, runoff can concentrate under the product, resulting in significant erosion.

Installation of Bankets on Slopes:
a. Complete final grade and track walk up and down the slope.
b. Install hydromulch with seed and fertilizer.

c. Digasmall trench, approximately i@ches wide by énches deep along the top of the
slope.
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d. Install the leading edge of the blank&b the small trench ahstaple approximately
every 18nches. NOTE:Staples are metdl-shapedand a minimum of éches long.
Longer staples are used in sandy soils. Biodegradable stakes are also available.

e. Roll the blanket slowly down the slops imstaller walks backwards. NOTHEhe
bl anket rests against the installerds |
It is critical that the proper staple pattern is used for the blanket being installed. The
blanket is not to be allovdeto roll down the slope on its own as this stretches the blanket
making it impossible to maintain soil contact. In addition, no one is allowed to walk on
the blanket after it is in place.

4. With the variety of products available, it is impossible to ceethe details of appropriate use
and installation. Therefore, it is critical that the design engineer consults the manufacturer's
information and that a site visit takes place in order to insure that the product specified is
appropriate. Information iglso available at the following web sites:

a. WSDOT: (<http://www.wsdot.wa.gowesc/environmental/>)

b. Texas Transportation Institute:
(<http://www.dot.state.tx.usisdtdot/orgchart/cmd/erosion/contents.htm>)

5. Jute matting must be used in conjunction with mulch (BMP C121). Excelsior, woven straw
blankets and coir (coconut fiber) blankets may be installed without mulch. There are many other
types of erosion controlets and blankets on the market that may be appropriate in certain
circumstances.

6. In general, most nets (e.g., jute matting) require mulch in order to prevent erosion because they
have a fairly open structure. Blankets typically do not require mulch betaesusually
provide complete protection of the surface.

7. Extremely steep, unstable, wet, or rocky slopes are often appropriate candidates for use of
synthetic blankets, as are riverbanks, beaches and otheeregly environments. If synthetic
blanketsare used, the soil should be hydromulched first.

8. If the blanket is not long enough to cover the entire slope length, the trailing edge of the upper
blanket should overlap the leading edge of the lower blanket and be stapled. On steeper slopes
this overap should be installed in a small trench, stapled, and covered with soil.

9. Onehundredpercent biodegradable blankets are available for use in sensitive areas. These
organic blankets are usually held together with a paper or fiber mesh and stitchingnatilztst
up to a year.

10. Most netting used with blankets is photodegradable, meaning they break down under sunlight
(not UV stabilized). However, this process can take months or years even under bright sun.
Once vegetation is established, sunlight doesesaath the mesh. It is not uncommon to find-non
degraded netting still in place several years after installation. This can be a problem if
maintenance requires the use of mowers or ditch cleaning equipment. In addition, birds and sm
animals can becoetrapped in the netting.

Maintenance Standards

1. Good contact with the ground must be maintained, and erosion must not occur beneath the net c
blanket

2. Any areas of the net dlanket that ardamaged or not in close contact with the ground shall be
repairel and stapled
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3. If erosion occurs due to poorly controlled drainage, the problem shall be fixed and the eroded
area protected.

3.2.10 BMP C123: Plastic Covering

Purpose
Plastic covering provides immediate, skhemm erosion protection to slopes and disturbedsarea
Conditions of Use

1. Plastic covering may be used on disturbed areas that reguge measures for less thandys,
except as stated below.

2. Plastic is particularly useful for protecting cut and fill slopes and stockpiles. NMbterelatively
rapid breakdown of most polyethylene sheeting makes it unsuitable fetdondgreater than
6 months) applications.

3. Clear plastic sheeting can be used over nesgided areas to create a greenhouse effect and
encourage grass growth if thgdroseed was installed too late in the season to establish

75 percent grass cover, or if the wet season started earlier than normal. Clear plastic should not
be used for this purpose during the summer months because the resulting high temperatures can

kill the grass.

4. Due to rapid runoff caused by plastic sheeting, this method shall not be used upslope of areas that
might be adversely impacted by concentrated runoff. Such areas include steep and/or unstable

slopes.

5. While plastic is inexpensive to purchasiee added cost of installation, maintenance, removal,
and disposatanmake this an expensive material.

6. Whenever plastic is used to protect slopes, water collection measures must be installed at the base

of the slope. These measures include plastiered berms, channels, and pipes used to covey

clean rainwater away from bare soil and disturbed areas. At no time is clean runoff from a plastic

covered slope to be mixed with dirty runoff from a project.
7. Other uses for plastic include:
a. Temporary ditch lier
b. Pond liner in temporary sediment pond

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

d. Emergency slope protection during heavy rains
e. Temporary drainpipefélephant trun® used to direct water.
Design and Installation Specifications

1. Plastic sheeting shall have a minimum thickness of @ulBneters.

2. If erosion at the toe of a slope is likely, a gravel berm, riprap, or other suitable protection shall be

installed at the toe of the slope in orderaduce the velocity of runoff.
3. Plastic slope cover must be installed as follows:
a. Run plastic up and down slope, not across slope

b. Plastic may be installed perpendicular to a slope if the slope length is less feah 10
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Minimum of 8&inch overlap at seams
On long or wide slopes, or slopes subject to wind, all seams should be taped

e. Place plastic into a small (48ch wide by 6inch deep) slot trench at the top of the slope
and backfill with soil to keep water from flowing underneath

f.  Place sand filled burlapr geotextile bags everyt8 6feet along seams and pound a
wooden stake through each to hold them in place

g. Inspect plastic for rips, tears, and open seams regularly and repair immediately. This
prevents high velocity runoff from contacting bare soilehhtauses extreme erosion

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

Maintenance Standards
1. Torn sheets must be replaced and open seams repaired

2. If the plastic begins to deteriorate due to ultravicheliation, it must be copletely removed and
replaced

3. When the plastic is no longer needed, it shall be completely removed.

3.2.11 BMP C124: Sodding

Purpose

The purpose of sodding is to establish permanent turf for immediate erosion protection and to stabilize
drainage ways where concentrated overland flow will occur.

Conditions of Use

Sodding may be used in the following areas:
e Disturbed areas that require shimtm or longterm cover
e Disturbed areas that require immediate vegetative cover

o All waterways thatequire vegetative lining. Waterways may also be seeded rather than sodded,
and protected with a net or blanket.

Design and Installation Specifications

Sod shall be free of weeds, of fonim thickness (approximatelyitich thick), and shall have a densetro
mat for mechanical strength.

The following steps are recommended for sod installation:

1. Shape and smooth the surface to final grade in accordance with the approved grading plan. The
swale needs to beverexcavated! to 6inches below design elevatiom allow room for placing
soil amendment and sod.

2. Amend 4inches (minimum) of compogtto the top 8nches of the soil if the organic content of
the soil is less thahO percent or th permeability is less than dr&hes per hour. Compost used
should metEcology publicatior94-038 specifications for Grad® quality compost.

Fertilize according téhe supplier's recommendations.
Work lime and fertilizer o 2inches into the soil, and smooth the surface.
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5. Lay strips of sod beginning at the lowest areba@odded and perpendicular to the direction of
water flow. Wedge strips securely into place. Square the ends of each strip to provide for a
close, tightit. Stagger joints at least I&ches. Staple on slopes steeper than 3H:1V. Staple the
upstreamedge of each sod strip.

Roll the sodded area and irrigate.

When sodding is carried out in alternating strips or other patterns, seed the areas between the sod
pieces immediately after sodding.

Maintenance Standards

If the grass is unhealthy, the cas$all be determined and appropriate action taken to reestablish a
healthy groundcover. If it is impossible to establish a healthy groundcover due to frequent saturation,
instability, or some other cause, the sod shall be removed, the area seeded pyto@iase mix, and
protected with a net or blanket.

3.2.12 BMP C125: Topsoiling

Purpose

The purpose is tprovide a suitable growth medium for final site stabilization with vegetation. While not

a permanent cover practice in itself, topsoiling is an integraponent of providing permanent cover in

those areas where there is an unsuitable soil surface for plant growth. Native soils and disturbed soils that
have been organically amended not only retain much more stormwater, but they also serve as effective
bidfilters for urban pollutants and, by supporting more vigorous plant growth, reduce the water, fertilizer
and pesticides needed to support installed landscapes. Topsoil does not include any subsoils but only the
material from the top several inches inchglorganic debris.

Conditions of Use

e Native soils should be left undisturbed to the maximum extent practicable. Native soils disturbed
during clearing and grading should be restored, to the maximum extent practicable, to a condition
where moisturdnolding capacity is equal to or better than the original site conditions. This
criterion can be met by using onsite native topsoil, incorporating amendments into onsite soil, or
importing blended topsoil.

e Topsoiling is a required procedure when establishingtaéga on shallow soils, and soils of
critically low pH (high acid) levels.

e Stripping of existing, properly functioning soil system and vegetation for the purpose of
topsoiling during construction is not acceptable. If an existing soil system is fungtianaiperly
it shall be preserved in its undisturbed and uncompacted condition.

e Depending on where the topsoil comes from, or what vegetation was on site before disturbance,
invasive plant seeds may be included and could cause problems for establishanglaats,
landscaped areas, or grasses.

e Topsoil from the site will contain mycorrhizal bacteria that are necessary for healthy root growth
and nutrient transfer. These native mycorrhiza are acclimated to the site and will provide
optimum conditions foestablishing grasses. Commercially available mycorrhiza products
should be used when topsoil is brought in fromsa#.

Design and Installation Specifications
If topsoiling is to be done, the following itemsaditbe considered:
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1. Maximize the depth of #htopsoil wherever possible to provide the maximum possible infiltration
capacity and beneficial growth medium. pBoil depth shall be at leastri&hes witha minimum
organic content of 1percent dry weight and pH between 6.0 and 8.0 or matching tloé thid
undisturbed soil. This can be accomplished either by returning native topsoil to the site and/or
incorporating organic amendments. Organic amendments dheindorporated to a minimum
8-inch depth except where tree roots or other natural fesliong the depth of incomration.

Subsoils below the 1ch depth should be schied at least 2nches to avoid stratified layers,
where feasible. The decision to either layer topsoil over a subgrade or incorporate topsoil into th
underlying layer ray vary depending on the planting specified.

2. If blended topsoil is imported, then fines should be limitedbtpeétcent passing through a
200sieve.

3. The final composition and construction of the soil system will result in a natural selection or
favoring ofcertain plant species over time. For example, recent practices have shown that
incorporation of topsoil may favor grasses, while layering with mildly acidic-téghon
amendments may favor more woody vegetation.

4. Locate the topsoil stockpile so thahieets specifications and does not interfere with work on the
site. It may be possible to locate more than one pile in proximityetsarhere topsoil will be
used.

Allow sufficient time in scheduling for topsoil to be spread pricggeding, sodding, ganting.

Care must be taken not to apply to subsail if the two soils have contrasting textures. Sandy
topsoil over clayey subsoil is a particularly poor combination, as water creeps along the junction
between the soil layers anduses the topsoil tooslgh.

7. If topsoil and subsoil are not properly bonded, water will not infiltrate the soil profile evenly and
it will be difficult to establish vegetation. The best method to prevent a lack of bonding is to
actually work the topsoil into the laybelow fora depth of at leastifiches.

8. Ripping or restructuring the subgrade may also provide additional benefits regarding the overall
infiltration and interflow dynamics of the soil system.

9. Field exploration of the site shall be made to determine if therefecewsoil of sufficient
guantity and quality to justify stripping. Topsoil shall be friable and loamy (loam, sandy loam,
silt loam, sandy clay loanandclay loam). Areas of naturajroundwaterecharge should be
avoided.

10. Stripping shall be confined theé immediate construction area. At 6-inch stripping depth is
common, but depth may vary depending on the particular Abisurface runoff control
structures shalldin place prior to stripping.

Stockpiling of topsoil shalbccur in the followingmanner:
1. Side slopes of theackpile shall not exceed 2:1.

2. An interceptor dike with gravel outlet and silt fence shall surround all topsoil skeskgtween
Octoberl and April30. Between Mail and Septembe&0, an interceptor dike with gravel outlet
and silt fence shall be installed if the stockpile will remain in place for a longer period of time
than active construction grading.

3. Erosion control seeding or covering with clear plastic or other mulching materials of stockpiles
shall be ompleted withir2 days (Octobet through April30) or 7days (Mayl through
SeptembeB0) of the formation of the stockpile. Native topsoil stockpiles shall not be covered
with plastic.
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4. Topsoil shall not be placed while in a frozen or muddy condition, when the suligrade
excessively wet, or when conditions exist that may otherwise be detrimental to proper grading o
proposed sodding or seeding.

5. Previously established grades on the areas to be topsoiled shall be maadeordihg to the
approved plan.

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

a. Topsoil is to be ri@astalled within 4to 6 weeks
b. Topsoil is not to become saturatedhmvater
c. Plastic cover is not allowed.
Maintenance Standards
Inspect stockpiles regularly, especially after large storm events. Stabilize any areas that have eroded.

3.2.13 BMP C126: Polyacrylamide for Soil Erosion Protection

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

Applying PAM to bare soil in advance of a rain event significantly reduces erosion and controls sediment

in two ways. First, PAM increases the soghl 6s ava
flocculation and reducing the quantity of stormwater runoff. Second, it increases flocculation of

suspended particles and aids in their deposition, thus reducing stormwater runoff turbidity and improving
water quality.

Conditions of Use
PAM shall notbe directly applied to water or allowed to enter a water body.

2. Some PAMs are more toxic and carcinogenic than others. Only the most environmentally safe
PAM products should be used.

3. The specific PAM copolymer formulation must be anionic. Cationic PAM slot be used in
any application because of known aquatic toxicity problems. Only the highest drinking water
grade PAM, certified for aopliance with ANSI/NSF Standa@D for drinking water treatment,
shallbe used for soil applications. PAM use shall be reviewed and approved®@ythdhe
Washington State Department of Transportation (WSDOT) has listed approved PAM products on
their Website

4. In areas that drain to a sediment pond, PAM can be appllste¢csoil under the following
conditions:

a. During rough grading operations

b. Staging areas

c. Balanced cut and fill earthwork

d. Haul roads prior to placement of crushed rock surfacing

e. Compacted soil roadbase

f.  Stockpiles

g. After final grade and before paving or firededing and planting
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h. Pit sites

i. Sites having a winter shut down. In the case of winter shut down, or where soil will
remain unworked for several months, PAM should be used together with mulch.

Design and Installation Specifications

1.

10.

11.

12.

13.

14.

15.

16.

PAM may be applied inigsolved form with water, or it may be applied in dry, granular or
powdered form. The preferred application method is the dissolvedifihmvater

PAM shall be used in conjunction with other BMPs and not in place of other BMPs.

Do not use PAM on a slopbat flows directly into a stream or wetland. The stormwater runoff
shall pass through a sediment control BMP prior to discharging to surface waters.

Do not add PAM to water discharging from site.

When the total drainage area is greater than or eqbaldres, PAM treated areas shall drain to a
sediment pond.

Areas less than &cres shall drain to sediment control BMPs, such as a minimum of three check
dams per acre. The total number of check dams used shall be maximized to achieve the greate:
amountof settlement of sediment prior to discharging from the site. Each check dam shall be
spaced evenly in the drainage channel through which stormwater flows are discharged off site.

On all sites, the use of silt fence shall be maximized to limit the dgetaf sediment from the
site.

All areas not being actively worked shall be covered and protected from rainfall. PAM shall not
be the only cover BMP used.

PAM can be applied to wet soil, but dry soil is preferred due to less sediment loss.

PAM will work when applied to saturated soil but is not as effective as applications to dry or
damp saoil.

Keep the granular PAM supply out of the sun. Granular PAM loses its effectivenasmints
after exposure to sunlight and air.

Proper application and reapplicatiplans are necessary to ensure total effectiveness of PAM
usage.

PAM, combined with water, is very slippery and can be a safety hazard. Care must be taken to
prevent spills of PAM powder onto paved surfaces. During an application of PAM, prevent over
spray from reaching pavement as pavement will become slippery. If PAM powder gets on skin o
clothing, wipe it off with a rough towel rather than washing with wtier only makes cleanup
messier and take longer.

PAM designated forat@desseoluskked-bonkbil bedkd@rdo
Crosslinked or water absorbent PAM, polymerized in highly acidic (pH less2haonditions,
are used to maintain soil moisture content.

The PAM anionic charge density may vary fronoZ0percent; a vale of 18percent is typical.
Studies conducted by the U.S. Department of Agriculture (USDA)/ARS demonstrated that soil
stabilization was optimized by using very high molecular weightg15mg/mole), highly

anionic (more than 2fercent hydrolysis) PAM.

PAM tackifiers are available and being used in place of guar and alpha plantago. Typically, PAN
tackifiers should be used at a rate of no more thato@.pound per 1,00Qallons of water in a
hydromulch machine. Some tackifier product instructioyscaise at a rate oftd 5pounds per
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acre, which can be too much. In addition, pump problems can occur at higher rates due to
increased viscosity.

17. PAM is to be applied at a maximum rate of tthirds of a pound of PAM per 1,0@@llons
water (80mg/L) per lacre of bare soil. Tabl&8 can be used to determine the PAM and water
application rate for a disturbed soil area. Higher concentrations of d®Ahbt provide any
additional effectiveness.

Table 3.8 PAM and Water Application Rates.

Disturbed Area (ac) PAM (Ibs) Water (gal)
0.50 0.33 500
1.00 0.66 1,000
1.50 1.00 1,500
2.00 1.32 2,000
2.50 1.65 2,500
3.00 2.00 3,000
3.50 2.33 3,500
4.00 2.65 4,000
4.50 3.00 4,500
5.00 3.33 5,000

The Preferred Method of Application:

1. Premeasure the araednere PAM is to be applied and calculate the amount of product and water
necessary to provide coverage at the specified application rat¢hftd® of a pound PAM/
1,000gallons/acre).

2. PAM has high solubility in water, but dissolves very slowly. Dissphameasured dry granular
PAM with a known quantity of clean water in a bucket several hours or overnight. Mechanical
mixing will help dissolve the PAM. Always add PAM to waterot water to PAM.

3. Prefill the water truck about oreghths full with wate The water does nbtave to be potable,
but it must have relatively low turbidityin the range of 20ITU or less.

Add PAM/water mixture to the truck.
Completely fill the water truck to specified volume.

Spray PAM/water mixture onto dry soil until theil surface is uniformly and completely wetted.

An Alternate Method:

PAM may also be applied as a powder at the ratepolubds per acre. This must be applied on a day that
is dry. For areas less thadblOacres,ahantl e | d fior g an ergpreadedsetitodhe $maltest i | i z
setting will work. Tractomounted spreaders will work for larger areas.

Maintenance Standards
1. PAM may be reapplied on actively worked areas after-aot8 period.

2. Reapplication is not required unless PAM treated soikisiced or unless turbidity levels show
the need for an additional application. If PAM treated soil is left undisturbed a reapplication may
be necessary aft@rmonths. More PAM applications may be required for steep slopes, silty and
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clayey soils (USDAClassification TypdiCo andfiDo soils), long grades, and high precipitation
areas. When PAM is applied first to bare soil and then covered with straw, a reapplication may
not be necessary for several months.

3. Loss of sediment and PAM may be a basipfaralties per 8vised Code diVashingtonRCW)
90.48.080.

3.2.14 BMP C130: Surface Roughening

Purpose

Surface roughening aids in the establishment of vegetative cover, reduces runoff velocity, increases
infiltration, and provides for sediment trapping through povision of a rough soil surface. Horizontal
depressions are created by operating a tiller or other suitable equipment on the contour or by leaving
slopes in a roughened cotidin by not fine grading them.

Conditions for Use
1. All slopes steper than 3:Jand greater than\ertical feet require surface roughening

2. Areas with grades steeper than 3:1 should be roughened to a depthdonéhes prior to
seeding

3. Areas that will not be stabilized immediately may be roughened to reduce runoff velocity until
seeding takes place

4. Slopes with a stable rock face do not require roughening
5. Slopes where mowing is planned should not be excessively roughened.
Design and Installation Specifications

There are different methods for achieving a roughened soil surfacsl@peaand the selection of an
appropriate method depends upon the type of slope. Roughening methods inchstiepstaiding,
grooving, contour furrows, and tracking. Jegure 3.Zor tracking and contour furrows. Factors to be
considered in choasy a method are slope steepness, mowing requirements, and whether the slope is
formed by cutting or filling.

1. Disturbed areas that will not require mowing may be st&ip graded, groovedr left rough
after filling.

2. Stairstep grading is particularly apypriate in soils containing large amounts of soft rock. Each
fistem catches material that sloughs from above, and provides a level site where vegetation can
become established. Stairs should be wide enough to work with standard earth moving
equipment. Stair steps must be on contour or gullies will form on the slope.

3. Areas that will be mowed (these areas should have slopes less steep than 3:1) may have small
furrows left by disking, harrowing, raking, or segldnting machinery operated on the contour.

4. Graded areas with slopes greater than 3:1 but less than 2:1 should be roughened before seeding
This can be accomplished in a variety of was
tractor up and down the slope, leaving a pattern of cleat imgrartllel to slope contours.

5. Tracking is done by operating equipment up and down the slope to leave horizontal depressions
in the soil.

Maintenance Standards
1. Areas that are graded in this manner should be seeded as quickly as possible.
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2. Regular inspectionshould be made of the area. If rills appear, they should be regraded and
reseeded immediately.

Tracking

"TR ACKING" withmachinery up and down
the: slope provides grooves thet will cach
send, ramfal and reduce runoff.

Contour Furrows

Grooves Will Catch Seed,
Fertllizer, Mulch, Faintall
and Decrease Runoff.

Figure 3.2 Surface Roughening
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3.2.15BMP C131: Gradient Terraces

Purpose

Gradient terraces reduce erosion damage by intercepting sufexéeand conducting it to a stabletlat
at a norerosive velocity.

Conditions of Use

Gradient terraces normally are limited to denuded land having a water erosion problem. They should nc
be constructed on deep sands or on soils that are too steeyy, st shallow to permit pracal and

economical installation and maintenance. Gradient terraces may be used only where suitable outlets ar
or will be made available. SEECSS Drawing #203 for gradient terraces.

Design and Installation Specifications

1.

The maximum spacing of gradient terracealldte determined by the following method:

VI =(0.8)s +y
Where:
VI = vertical interval in feet

S = land rise per 10€eet, expressed in feet
Y = a soil and coverariable with values from 1.0 #0

Values offiyo are influenced by soil erodibility and cover practices. The lower values are
applicable to erosive soils where little to no residue is left on the surface. The higher value is
applicable only to erosieresistant soils where a large amoaftesidue (15tons of straw/acre
equivalent) is onthe surface.

The minimum constructed cressction shold meet the design dimensions.

The top of the constructed ridge should not be lower at any point than the design elevation plus
the specified overfi for settlement. The opening at the outlet end of the terrace should have a
crosssection equal to that sgéed for the terrace channel.

Channel grades may be either uniform or variable with a maximum gradefeéOp@r 100eet
length. For shonflistances, terrace grades may be increased to improve alignment. The channel
velocity should not exceed that which is remosive for the soil fye with the planned treatment.

All gradient terraces should have adequate outlets. Such an outlet mayabseal gvaterway,
vegetated area, or tile outlet. In all cases the outlet must convey runoff from the terrace or terrac
system to a point where the outflow will not cause damage. Vegetative cover lsbasied in

the outlet channel.

The design elevatioof the water surface of the terrace should not be lower than the design
elevation of the water surface in the outlet at their junction, whendpetbperating at design
flow.

Vertical spacing determined by the above methods may be increased as mudbei0.5
10 percent, whichever is greater, to provide better alignment or location, to avoid obstacles, to
adjust for equipment size, or to reach a satisfactory outlet.

The drainage area above the top should not exceed the area that would be drairectty
with normal spacing.

The terrace should have enough capacity to handlpdhk runoff expected from ay2ar,
24-hour degyn storm without overtopping.
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10. The terrace crossection should be proportioned to fit the land slope. The ridge height should
include a reasonable settlement factdhe ridge should have a minimum top width déat at
the design height. The minimum cressctional area of the tace channel should bes§uare
feet for landslopes of Hercent or less, quare feet for slopes from® 8 percent, and 8quare
feet for slopes steeper thap@cent. The terrace can be constructed wide enough to be
maintained using a small cat.

Maintenance Standards

Maintenance should be performed as needed. Terraces should be inspected regularly; at least once a year,
and after large storm events.

3.2.16 BMP C140: Dust Control

Purpose

Dust control prevents wind transport of dust from disturbed sdfiises onto roadways, drainage ways,
and surface waters.

Conditions of Use

For usem areas (including roadways) subject to surface and air movement of dust where onsite and
offsite impacts to roadways, drainage ways, or surface waters are likely.

Design and Installation Specifications

1. Vegetate or mulch areas that will not receive vehicle traffic. In areas where planting, mulching,
or paving is impractical, apply gravel or landscaping rock.

2. Limit dust generation by clearing only those areas where imneealtditvity will take place,
leaving the remaining area(s) in the original condition, if stable. Maintain the original ground
cover as long as practical.

3. Construct natural or artificial windbreaks or windscreens. These may be designed as enclosures
for small dust sources.

4. Sprinkle the site with water until surface is wet. Repeat as needed. To prevent carryout of mud
onto streg refer to Stabilized Construction Entrance (BMEO5).

5. lrrigation water can be used for dust control. Irrigation systems sheditstalled as a first step
on sites where dust control is a concern.

6. Spray exposed soi l areas with a dust palliatiywv
cautions regaiidg handling and application. Oil based productgaodibited from usas a dust
suppressantThe City may approve other dust palliatives such as calcium chloride or PAM.

7. PAM (BMP C126)added to water at a rate of @&undsper 1,00Qallons of water per acre and
applied from a water truck is more effective than water aldres is due to the increased
infiltration of water into the soil and reduced evaporation. In addition, small soil particles are
bonded together and are not as easily transported by wind. Adding PAM may actually reduce the
quantity of water needed fdust control. PAM has also shown to be relatively affordable and
thusan extremely costffective dust control method.

Techniques that can be used for unpaved roads and lots include:

1. Lower speed limits. High vehicle speed increases the amount of drext g from unpaved
roads and lots.
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2. Upgrade the road surface strength by improving particle size, shape, and mineral types that mak
up the surface and base materials.

3. Add surface gravel to reduce the source of dust emission. Limit the amount of fickepar
(those smaller than .0#8m) to 10to 20percent.

Use geotextile fabrics to increase the strength of new roads or roads undergoing reconstruction.
Encourage the use of alternate, paved routes, if available.

Restrict use by tracked vehicles and heangks to prevent damage to road surface and base.

N o g &

Apply chemical dust suppressants using the admix method, blending the product with the top fev
inches of surface material. Suppressants may alapfied as surface treatments.

8. Pave unpaved permanentds and other trafficked areas.

9. Use vacuum street sweepers.

10. Remove mud and other dirt promptly so it does not dry and then turn into dust.
11. Limit dustcausing work on windy days.

Contactthe Puget Sound Air Pollution Control Agency (PSAPQG#) guidance ad training on other
dust control measures. Complianeith PSACPconstitutes compliance with this BMP.

Maintenance Standards

Respray area as necessary to keep dust to a minimum.

3.2.17 BMP C150: Materials on Hand

Purpose

Quantities of erosion prevention and sediment control matstiallsbe kept on the project site at all
times to be used for emergency situations such as unexpected heavy summer rains. Having these
materials orsite reduces the time needed to implemeviPB when inspections indicate that existing
BMPs are not meeting tf@&SWPPRequirements.

Conditions of Use

1. Materialsshall bestockpiled and readily available before any site clearing, grubbing, or
earthwork begins.

2. If storage space at the projedess at a premium, the contractdrallmaintain the materials at
their office or yard. The office or yard must be less than an hour from the project site.

Design and Installation Specifications

Depending orthe project type, size, complexity, and lengthaterials and quantities will vary. A good
minimum that will cover numerous situations inclutlesmaterials in the table at the end of this section.
Maintenance Standards

1. All materials with the exception of the quarry spalls, stepbs$ts, and gravahould be kept
covered and out of both sun and rain.

2. Materials shall be restocked as needed.
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Material Measure Quantity
Clear Plastic, 6 mil 100 foot roll 1-2
Drainpipe, 6 or 8 inch diameter 25 foot section 4-6
Sandbags, filled each 25-50
Straw Bales for mulching approx. 50# each 10-20
Quarry Spalls ton 2-4
Washed Gravel cubic yard 2-4
Geotextile Fabric 100 foot roll 1-2
Catch Basin Inserts each 2-4
Steel T-Posts each 12-24

3.2.18 BMP C151: Concrete Handling

Purpose

Concrete work can generate processer and slurry that contain fine particles and high pH, both of
which can violate water quality standards in the receiving water. This BMP is intended to minimize and
eliminate concrete process water and slurry from entering waters of the state.

Conditions of Use

For use anyime concrete is used, these management practices shall be utilized. Concrete construction
projects include, but are not limited to, the following:

1.

7.

o gk D

Curbs
Sidewalks
Roads
Bridges
Foundations
Floors

Runways

Design and Installation Specifications

1.

Concrete truck chutes, pumps, and internals shall be washed out only into formed areas awaiting
installation of concrete or asphalt.

Unused concrete remaining in the truck and pump shall be returned to the originating batch plant
for recycling, as feasible.

Hand tools including, but not limited to, screeds, shovels, rakes, floats, and trowels shall be
washed off only into formed areas awaiting installation of concrete or asphalt.

Equipment that cannot be easily moved, such as concrete mEhadtgnly be washed in areas
that do not directly drain to natural or cansted stormwater conveyances.

Wash dowrfrom areas such as concrete aggregate driveways shall not drain directly to natural or
constructed stormwater conveyances.
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6. When no formedreas are available, washwater and leftover product shall be contained in a lined
containeror a hole dug on siteContained concrete shall be disposed of in a manner that does not
violate groundwater or surface water quality standards.

Maintenance Standards

Containers shall be checked for holes in the liner daily during concrete pours and repaired the same day

3.2.19 BMP C152: Saw-cutting and Surfacing Pollution Prevention

Purpose

Sawcutting and surfacing operations generate slurry and process water thas dimagoarticles and

high pH (concrete cutting), both of which can violate the water quality standards in the receiving water.
This BMP is intended to minimize and eliminate process water and slurry from entering waters of the
state

Conditions of Use

Anytime sawcutting or surfacing operations take place, these management practices shall be utilized.
Sawcutting and surfacing operations include, but are not limited to, the following:

Sawing
Coring
Grinding
Roughening

a M wnh e

Hydro-demolition
6. Bridge and road stacing

Design and Installation Specifications
1. Slurry and cuttings shall be vacuumed during cutting and surfacing operations.
2. Slurry and cuttings shall not remain on permanent concrete or asphalt pavement overnight.
3. Slurry and cuttings shall not drainany natural or constructed drainage conveyance.
4

Collected slurry and cuttings shall be disposed of in a manner that does not violate groundwater
or surface water quality standards.

5. Process water that is generated during hylinmolition, surface rougheniryg similar operations
shall not drain to any natural or constructed drainage conveyance and shall be disposed of in a
manner that does not violate groundwater or surface water quality standards.

6. Cleaning waste material and demolition debris shall be bdradid disposed of in a manner that
does not cause contamination of water. If the area is swept with-ap&ikeeper, the material
must be hauled out of the area to an appropriate site.

Maintenance Standards

Continually monitor operations to determinbether slurry, cuttings, or process water could enter waters
of the state. If inspections show that a violation of water quality standards could occur, stop operations
and immediately implement preventive measures such as berms, barriers, secondameot;tand

vacuum trucks.
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3.2.20 BMP C153: Material Delivery, Storage and Containment

Purpose

Prevent, reduce, or eliminate the discharge of pollutantsrimatarial delivery and storage to the
stormwater system avatercourses by minimizing the storagehakzardous materiatmsite, storing
materials in a designated area, and installigpndary containment.

Conditions of Use

These procedures are suitable for use at all construction sites with delivery and storage of the following
materials:

e Petroleum prodcts such as fuel, oil and grease
e Soil stabilizers and binders (e.§olyacrylamide)
e Fertilizers, pesticides and herbicides
e Detergents
e Asphalt and concrete compounds
e Hazardous chemicals such as acids, lime, adhesives, paints, solvents and curing compounds
e Any other material that may be detrimental if released to the environment
Design and Installation Specifications
The following steps sdil be taken to minimize risk:

1. Temporary storage areaashbe located away from vehicular traffic, near the conswacti
entrance(s), and away from waterways or storm drains.

2. Materialsafetydatasheets hall be supplied for all materials store@hemicals sall be kept in
thdr original labeled containers.

Hazardous material storage site slall be minimized.
Hazardousnaterials should be handled as infrequently as possible.

During the wet weather season (@mtrl to April 30),storage of materials in a covered area
shall be considered.

6. Materials should be stored in secondary containments, such as earthen dikephghs®t even

a childrends weadivemgterigloosach asfdetargentspoil, grease, and paints.
Small amounts of material may be secondarily containédue boy trays or concrete mixing
trays.

7. Chemicals, drums, or bagged materitallnot be storediirectly on the ground. Place these
items on a pallet and, when possible, in secondary containment.

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

Material Storage Areas and Secondary Containment Practices:

1. Liquids, petroleum products, and substances listed in 40 CFR1R8rt$17, 0802 shall be
stored in approved containers and drums and shall not be overfiledainers and drums shall
be stored in temporary andary containment facilities.
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2. Temporary secondary containment facilities shall provide for a spill containment vdilarte a
contain precipitation from a 2gear, 24hour storm evenplus 10 percenf the total enclosed
container volume of all containei, 110percenif the capacity of the largest container within
its boundary, whichever is greater.

3. Secondary contaiment facilities shall be impervious to the materials stored therein for a
minimum contact time of 7Bours.

4. Secondary containment facilities shall be maintained free of accumulated rainwater anthspills.
the event of spills or leaks, accumulated raimwand spills shall be collected and placed into
drums. These liquids shall be handled as hazardous waste unless testingreetehem to be
non-hazardous.

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

6. During the wet weather season (Glmr1 to April 30), each secondary containment facility shall
be covered during neworking days, prior to and during rain events.

7. Keep material storage areas clean, organized and equippeahvethple supply of appropriate
spill cleanupmaterial (spill kit).

8. The spill kit skall include, at a minimum:

1 waterresistannylon bag

3 oil absorbensocks 3inchesx 4 feet

2 oil absorbensocks 3inchesx 10feet

12 qil absorbenpads 17inchesx 19inches

1 pair splashresistangoggles

-~ 0o 2 0 T ®

3 pair nitrile gloves
10disposabléhags withties

S

Instructions

3.2.21 BMP C160: Certified Erosion and Sediment Control Lead

Purpose

The projectapplicantdesignates at least one person as the responsible representative in cB8@Qe of
and water quality protectioriThe designated person shall be the CESCL who is responsible for ensuring
compliance with all local, state, and fedesedsion and sedimenobitroland water quality requirements.

Conditions of Use

A CESCL shall be made available on projects disturbing gréwwe or larger and that discharge
stormwater to surface waters of the state

The CESCL shall:

e Have a current certificate proving attamde in arESCtraining course that meets the minimum
ESCtraining and certification requirements establishgdEcology

OR
e Be a Certified Professional in Erosion and Sediment Control (CPESC); for additional information
go to: <www.cpesc.net.
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Ecology will maintain a list of ESC training and certification providers at:
<www.ecy.wa.gov/programs/wg/stormwates.

Certification shall remain valid for y@ears.

Specifications

1. The CESCL shall have authority to act on behalf of the contractor or developer and shall be
available, on call, 2#ours per day throughout the period of construction.

2. TheC-SWPPPshall include the name, telephone number, fax number, amelsadaf the
designated CESCL.

3. A CESCL may provide inspection and compliance services for multiple construction projects in
the same geographic region.

Duties and responsibilities of the CESCL shall include, but are not limited to the following:

1. Maintaining permit file on site at all times which includes @&WPPPand any associated
permits and plans.

2. Directing BMP installation, inspection, maintenance, modification, and removal.
3. Updating all project drawings and t@eSWPPPwith changes made.
4. Keeping ddi recordsand inspection reports. Inspection reports should include:

a. Inspection date/time.

b. Weather information; general conditions during inspection and approximate amount of
precipitation since the last inspection.

c. Locations of BMPs inspected

d. Locationsof BMPs that need maintenance

e. Locations of BMPs that failed to opt¢eaas designed or intended, and

f.  Locations of where additionar different BMPs are required.

g. Visual monitoring results, including a description of discharged stormwater. The

presence ofuspended sediment, turbid water, discoloration, and oil shedirbe
noted, as applicable.

h.  Any water quality monitoring performed during inspection.

i. General comments and notes, including a brief description of any BMP repairs,
maintenance or installatms made as a result of the inspattio

5. Facilitaing, participaing in, and takingorrective actions resulting from inspections performed
by outside agencies or the owner.

3.2.22 BMP C161: Payment of Erosion Control Work

Purpose

As with any construction operati, the contractor should be paid for erosion control work. Payment for
erosion control must be addressed during project development and design. Method of payment should be
identified in theC-SWPPP
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3.3

Conditions of Use

Erosion control work should never B@acidentab to the contract as it is extremely difficult for the

contractor to bid the work. Work that is incidental to the contract is work where no separate measureme
or payment is made. The cost for incidental work is included in payments magplicable bid items

in theschedule ofunit prices. For example, any erosion control work associated with an item called
ficlearingandgrubbing is bid and paid for as part of that item, not separately.

Effective means for payment of erosion control wiorkdude:

Temporaryerosion andsedimentcontrol lumpsum
TemporaryESCforceaccount

Unit prices

Lumpsum.

3.2.23 BMP C162: Scheduling

Purpose

Sequencing a construction project reduces the amount and duradimihesfposed to erosion by wind,
rain, runoff, and vehicle tracking.

Conditions of Use

The construction sequence schedule is an orderly listing of all majedistatbing activities together

with the necessary erosion and sedimentation control megdane®d for the project. This type of

schedule guides the contractor on work to be done before other work is started so that serious erosion &
sedimentation problems can be avoided.

Following a specified work schedule that coordinates the timing ofdestdrbing activities and the
installation of control measures is perhaps the mosteftesttive way of controlling erosion during
construction. The removal of surface ground cover leaves a site vulnerable to accelerated erosion.
Construction proceduseahat limit land clearing, provide timely installation of erosion and sedimentation
controls, and restore protective cover quickly can significantly reduce the erosion potential of a site.

Design Considerations
e Avoid rainy periods

e Schedule projects to disb only small portions of the site at any one time. Complete grading as
soon as possible. Immediately stabilize the disturbed portion before grading the next portion.
Practice staged seeding in order to revegetate cut and fill slopes as the wakgaegr

Runoff Conveyance and Treatment Best Management Practices
3.3.1 BMP C200: Interceptor Dike and Swale

Purpose

Provide a ridge of compacted soil, or a ridge with an upslope swale, at the top or base of a disturbed slo
or along the perimeter of a distutbeonstruction area to convey stormwater. Use the dike and/or swale
to intercept the runoff from unprotected areas and direct it to areas where erosion can be contislled.
can prevent storm runoff from entering the work area or sediladah runofffrom leaving the

construction site.
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Conditions of Use

Where the runoff from an exposed site or disturbed slope must be conveyed to an erosion control facility
which can safely contain the stormwater:

1.
2.

3.

Locate upslope of a construction site to prevent fuinam entering disturbed area

When placed horizontally across a disturbed slope, it reduces the amount and velocity of runoff
flowing down the slope

Locate downslope to collect runoff from a disturbed area and direct it to a sediment basin.

Design and Installation Specifications

1.

N o g~ w

Dike and/or swale and channel must be stabilized with temporary or permanent vegetation or
other channel protection during construction.

Channel requires a positive grade for drainage; steeper grades require channel protection and
check dams

Review construction for areas where overtopping may occur

Can be used at top of new fill before vegetation is established
May be used as a permanent diversion channel to carry the runoff
Subbasin tributary area should bacre or less

Designcapacity for he peak flow from a §ear, 24hour storm, assuming a Tyfpdé rainfall

distribution, for temporary facilitiesAlternatively, use 1.6imes the 16sear, thourtime step
flow indicated by an approved continuous runoff modea 15minute(or less) time step is

used, no correction factor is required.

Interceptor dikes shall meet the following criteria:
a. Top Width = 2Zfeet minimum
b. Height = 1.5feet minimum on berm
c. Side Slope= 2:1 or flatter
d

Grade = Depends on topography, howeweike systemminimum is 0.5percent
maximum is lpercent

o

Compaction= Minimum of 90percent ASTM D698 standard proctor

Horizontal Spacing of Interceptor Dikes:

Average Slope Slope % Flowpath Length
20H:1V or less 3-5% 300 feet
(10 to 20)H:1V 5-10% 200 feet
(4 to 10)H:1V 10-25% 100 feet
(2to 4)H:1V 25-50% 50 feet

g. Stabilization depends on velocity and reach

o Slopedess tharb percent Seed and mulch applied withindays of dike
construction (seBMP C121, Mulchiny
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9.

o Slopes 5040 percent Dependent on runoff velocities and dike materials.
Stabilization should be done immediately using either sod or riprap or other
measures to avoid erosio

The upslope side of the dike shall provide positive drainage to the dike outlet. No
erosion shall occur at the outlet. Provide energy dissipation measures as necessary.
Sedimeniaden runoff must be released throwgbediment trapping facility.

Minimize construction traffic over temporary dikes. Use temporary crdgsrts for
channel crossing.

Interceptor swalesshall meet the following criteria:

a.

b
c.
d

Bottom Width = 2 feet minimum; the bttom shall be level
Depth = 1-foot minimum
Side Slope= 2:1 orflatter

Grade = Maximum 5percent, with positive drainage to a suitabldeiysuch as a
sediment pond)

Stabilization = Seed as pdBMP C120, Temporary and Permanent Seedin@MP
C202 Channel Lining 12 inches thick of riprap pressed into thekband extending at
least 8inches vertical from the bottom.

10. Inspect diversion dikes and interceptor swales once a week and after every rainfall. Immediately
remove sediment from the flow area.

11. Damage caused by construction traffic or other activity meisepaired before the end of each

working day.

12. Check outlets and make timely repairs as needed to avoid gully forméltioan the area below

the temporary diversion dike is permanently stabilized, remove the dike and fill and stabilize the

channel to bleth with the natural surface.

3.3.2 BMP C201: Grass-Lined Channels

Purpose

Purpose isd provide a channel with a vegetative lining for conveyance of runoff.

Conditions of Use

This practice applies to construction sites where concentrated runoff needs ttabwdao prevent
erosion or flooding.

When a vegetative lining can provide sufficient stability for the channel-semd®n and at

lower velocities of water (normally dependent on grade). This means that the channel slopes are
generally less thah percent and space is available for a relatively large s®stson.

Typical uses include roadside ditches, channels at property boundaries, outlets for diversions, ar

other channels and drainage ditches in low areas.

Channels that will be vegetated slibbe installed before major earthwork and hydroseeded with
a BFM. The vegetation should be well established (i.eperéent cover) before water is allowed
to flow in the ditch. With channels that will have high flows, erosion control blankets dbwuld
installed over the hydroseed. If vegetation cannot be established from seed before water is
allowed in the ditch, sod should be installed in the bottom of the ditch in lieu of hydromulch and
blankets.
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Design and Installation Specifications

1.

a > w D

10.

11.

12.

13.

14.

15.

16.

17.

18.

Locate thechannel where it can conform to the topography and other features such as roads.
Locate them to use natural drainage systems to the greatest extent possible.

Avoid sharp changes in alignment or bends and changes in grade.

Do not reshape the landscape tdte drainage channel.

The maximum design velocity shall be based on soil conditions, type of vegetation, and method
of revegetation, but atortimes shall velocity exceedféet/second. The channel shall not be
overtopped bya peak runoffrateequal tol.6times the 16year, thourtime stepflow indicated

by an approved continuous runoff mad#la 15minute (or less) time step is used, no correction
factor is required.

Where the grastined channel will also function as a permanent stormwater congeyacility
the channel must meet the conveyarempiirements defined in VolunieChapter6.

An establishedgrass or vegetated lining is required before the channel can be used to convey
stormwater, unlessailized with nets or blankets.

If design veleity of a channel to be vegetated by seeding excetaty®c, a temporary channel
liner is required. Geotextile or special mulch protection such as stragiting provide stability
until the vegetation is fully established.

Temporary check danshall be removed when the grass has matured sufficiently to protect the
ditch or swale unless the slope of the swale is greater tharcdnt. The area beneath the check
dams shall be seeded and mulched immediately after dam removal.

If vegetation is estblished by sodding, the permissible velocity for established vegetation may be
used and no temporary liner is needed.

Do not subject gradined channel to sedimentation from disturbed areas. Use sediaeiping
BMPs upstream of the channel.

V-shapedgrass channelgenerally apply where the quantity of water is small, such as in short
reaches along roadsides. TWishapecdrosssection is least desirable because it is difficult to
stabilize the bottom where velocities may be high.

Trapezoidal grass chanelsare used where runoff volumes are large and slope is low so that
velocities are nomrosive to vegetated linings. (Note: it is difficult to construct small parabolic
shaped channels.)

Subsurface drainage, or riprap channel bottoms, may be necessatys that are subject to
prolonged wet conditions due to long duration flows or a high water table.

Provide outlet protection at culvert ends and at channel intersections.

Grass channels, at a minimum, should carry peak runoff for temporary coostidretinage
facilities from1.6times the 16/ear, Xhour time step flow from an approved continuous model.
Where flood hazard exists, the capasityall be increaseaccording to the potential damage.

Grassed channel side slopes generally are constraidtexd flatter to aid in the establishment of
vegetation and for maintenance.

Construct channels a minimum of @ddt larger around the periphery to allow for soil bulking
during seedbed preparations and sod buildup.
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Maintenance Standards
1. During the estalishment period, check graBsed channels after every rainfall.

2. After grass is established, periodically check the channel; check it after every heavy rainfall
event. Immediately make repairs.

3. ltis particularly important to check the channel outlet athroad crossings for bank stability and
evidence of piping or scour holes.

4. Remove all significant sediment accumulations to maintain the designed carrying capacity. Keej
the grass in a healthy, vigorous condition at all times, since it is the pramwsipn protection for
the channel.

3.3.3 BMP C202: Channel Lining

Purpose

To protect erodible channels by providing a channel liner using either blankets or riprap.

Conditions of Use

When natural soils or vegetated stabilized soils in a channel are not adequiavent channel erosion.
1. When a permanent ditch or pipe system is to be installed sgmdporary measure is needed.

2. In almost all cases, synthetic and organic coconut blankets are more effective than riprap for
protecting channels from erosion. Bkats can be used with and without vegetation. Blanketed
channels can be designed to handle any expected flow and longevity requirement. Some
synthetic blanketsdve a predicted life span of §8ars or more, even in sunlight.

3. Other reasons why blanketedetter than rock include the availability of blankets over rock. In
many areas of the state, rock is not easily obtainable or is very expensive to haul to a site.
Blankets can be delivered anywhere. Rock requires the use of dump trucks to haalsind he
equipment to place. Blankets usually only require laborers with hand tools, and sometimes a
backhoe.

4. The Federal Highway Administration recommends not using flexible liners whenever the slop
exceeds 1@ercem or the shear stress exceedso8nds/sqgare foot

Design and Installation Specifications
1. See BMP C122 for information on blankets.

2. Since riprap is used where erosion potential is high, construction must be sequenced so that the
riprap is put in place with the minimum possible delay.

3. Disturbanceof areas where riprap is to be placed should be undertaken only when final
preparation and placement of the riprap can follow immediately behind the initial disturbance.
Where riprap is used for outlet protection, the riprap should be placed befoimajunction
with the construction of the pipe or channel so that it is in place when the pipe or channel begins
to operate.

4. The designer, after determining the riprap size that will be stable under the flow conditions, shall
consider that size to be a nmmim size and then, based on riprap gradations actually available in
the area, select the size or sizes that equal or exceed the minimum size. The possibility of
drainage structure damage by children shall be considered in selecting a riprap sizelyei$pecial
there is nearby water or a gully in which to toss the stones.
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5. Stone for riprap shall consist of field stone or quarry stone of approximately rectangular shape.
The stone shall be hard and angular and of such quality that it will not disintegeadeosaire to
water or weathering and it shall be suitable in alpeess for the purpose intended.

6. Rubble concrete may be used provided it has a density of at legeydrids per cubic foot, and
otherwise meets the requirement of this standard and sjaeicifi.

7. Alining of engineering filter fabric (geotextile) shall be placed between the riprap and the
underlying soil surface to prevent soil movement into or through the riprap. The geotextile
should be keyed in at the top of the bank.

8. Filter fabric shdlnot be used on slopes greater th&nllas slippage may occur. It should be
used in conjunction with a layer of coarse aggregate (granular filter blanket) when the riprap to be
placed is 12nches and larger.

3.3.4 BMP C203: Water Bars

Purpose

A small ditchor ridge of material is constructed diagonally across a road orafghay to divert
stormwater runoff from the road surface, wheel tracks, or a shallow road ditch.

Conditions of Use

Clearing rightof-way and construction of access for power lines,lpips, and other similar installations
often require long narrow rightf-ways over sloping terrain. Disturbance and compaction promotes gully
formation in these cleared strips by increasing the volume and velocity of runoff. Gully formation may be
espeally severe in tire tracks and ruts. To prevent gullying, runoff can often be diverted across the
width of the rightof-way to undisturbed areas by using small predesigned diversions.

Special consideration shall be givieneach individual outlet aress avell as to the cumulative effect of
added diversions. Use gravel to stabilize the diversion where significant vehicular traffic is anticipated.

Design and Installation Specifications
1. Height: 8inch minimum measured from the channel bottom to the tijge
Side slope of channel: 2:1 maximum; 3:1 or flatter when vehicles will cross.
Base width of ridge®6-inch minimum.
Locate them to use natural drainage systems and to discharge into well vegetated stable areas.

Grade of water bar and angle: Seledlanhat results in ditch slope less thape2cent.

I

Install as soon as the clearing and grading is complete. Reconstruct when construction is
complete on a section when utilities are being installed.

7. Compact the ridge when installed. Stabilize, seedchauridh the portions that are not subject to
traffic. Gravel the areas crossed by vehicles.
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8. Guideline for Spacing:

Slope % Spacing (ft)
<5 125
5-10 100
10- 20 75
20-35 50
> 35 Use rock lined ditch

Maintenance Standards

1. Periodically inspectight-of-way diversions for wear and after everyWwegainfall for erosion
damage

Immediately remove sediment from thew area and repair the dike
3. Check outlet areas and make timely repairaeeded

When permanent road drainage is established anddghebove the temporary rigbf-way
diversion is permanently stabilized, remove the dike and fill the channel to blend with the natural
ground, and appropriately stabilize the disturbed area.

3.3.5 BMP C204: Pipe Slope Drains

Purpose

To use a pipe to convesformwater anytime water needs to be diverted away from or over bare soil to
prevent gullies, channel erosion, and saturation of-plidae soils.

Conditions of Use

Pipe slope drains should be used when a temporary or permanent stormwater conveyaded i® ne
move the water down a steep slope to avoid erosgaeDCSSDrawing #£05.

On highway projects, they should be used at bridge ends to collect runoff and pipe it to the base of the f
slopes along bridge approaches. These can be designeginjeci and included as bid items.

Another use on road projects is to collect runoff from pavement and pipe it away from side slopes. Thes
are useful because there is generally a time lag between having the first lift of asphalt installed and the
curbs gutters, and permanent drainage installed. Used in conjunction with sand bags, or other temporal
diversion devices, these will prevent massive amounts of sediment from leaving a project.

Water can be collected, channeled with sand bags, Triangul&il&¥, berms, or other material, and
piped to temporary sediment ponds.

Pipe slope drains can be:

1. Connected to new catch basins and used temporarily urgéraianent piping is installed

2. Used to drain water collected from aquifers exposed on cut shogetske it to the base of the
slope

Used to collect clean runoff from plastic sheeting and direct it away from exposed soll

Installed in conjunction with silt fence to drain collected water to a controlled area
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5.

Used to divert small seasonal streamayfrom construction. They have been used successfully
on culvert replacement and extension jobs. Large flex pipe can be used on larger streams during
culvert removal, repair, or replacement

Connected to existing down spouts and roof drains and usketd water away from work
areas during building renovation, demolition, and construction projects.

There are now several commercially available collectors that are attached to the pipe inlet and help
prevent erosion at the inlet.

Design and Installation Specifications

Size the pipe to convey the flow. The capacity for temporary drains shall be suffidianiilea peak
flow equal tol.6times the 16year, thourtime stepflow indicated by an approved continuous runoff

model.

1.

© g b~ w D

10.

11.

12.

13.

14.

15.

If a 15-minute (or less)ime step is used, mrrection factor is required.

Use care in clearing vegetated slopes for installation.

Reestablish cover immediately on areas disturbed by installation.

Use temporary drains on new cut or fill slopes.

Use diversion dikes or swalesdollect water at the top of the slope.

Ensure that the entrance area is stable and large enough to direct flow into the pipe.

Dike material shall be compacted to@€rcentmodified proctor to prevent pipiraf water
through the bernTheentrance area s common failurdocation

The entrance shall consist of a standanstflaend section for culverts Irithes and larger with a
minimum 6inch metal toe plate to prevent runoff from undercutting the pipe inlet. The slope of
the entrance shall be at le8gtercent. Sand bags may also be used at pipe entrances as a
temporary measure.

The soil around and under the pipe and entrance section shall be thoroughly compacted to prevent
undercutting.

The flared inlet section shall be securely connected to the digin and have watertight
connecting bands.

Slope drain sections shall be securely fastened together, fused or have gasketed watertight
fittings, and shall be sarely anchored into the soil.

Thrust blocksshould be installed anytime @@gree bends ardilized. Depending on size of
pipe and flow, these can be constructed with sand bags, straw bales staked inpiat&and
wire, or ecology blocks.

Pipe needs to be secured along its full length to prevent movement. This can be done with steel
T-postsand wire. A post is installed on each side of the pipe and the pipe is wired to them. This
should be done every 16 20feet of pipe length or so, depending on the size of the pipe and
guantity of water tdediverted.

Interceptor dikes shall hesed to direct runoff into a slope drain. The hedajhibe dike shall be
at least Toot higher at all pointshtan the top of the inlet pipe.

The area below the outlet must be stabilized with a riprap apron (see BMP C209 Outlet
Protection, for thepprgriate outlet material).

If the pipe slope drain is conveying sedim&ten water, direct all flows intti¢ sediment
trapping facility.
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16. Materials specifications for any permanent piped systentistedin he Ci t wrshallDCS S
beapprovedoy theCity.

Maintenance Standards
1. Check inlet and outlet points regularly, especially after storms.

2. The inlet should be free of undercutting, and no water should be going around the point of entry.
If there are problems, the headwall should be reinforced witlpaoted earth or sand bags.

The outlet point should be free of erosion and installed apgiropriate outlet protection.

For permanent installations, inspect pipe periodically for vandalism and physical distress such a
slides and windhrow.

5. Normally the fpe slope is so steep that clogging is not a problem with smooth wall pipe,
however, debris may become lodged in the pipe.

3.3.6 BMP C205: Subsurface Drains

Purpose

To intercept, collect, and convgyoundwateto a satisfactory outlet, using a perforated mipeonduit

below the ground surface. Subsurface drains are also knaifreiash draing The perforated pipe

provides a dewatering mechanism to drain excessively wet soils, provide a stable base for construction,
improve stability of structures with dk@av foundations, or to reduce hydrostatic pressure to improve

slope stability.

Conditions of Use

Use when excessive water must be removed from the soil. The soil permeability, depth to water table a
impervious layers are all factors which may govemuke of subsurface drains.

Relief drains are used either to lower the water table in large, relatively flat areas, improve the growth of
vegetation, or to remove surface water. They are installed along a slope and drain in the direction of the
slope, and can be installed in a grid pattern,reargbone pattern, or a random pattern.

Interceptor drains are used to remove excess groundwater from a slope, stabilize steep slopes, and low
the water table immediately below a slope to prevent the soil from becoming saturated. They are install
perpendicular to a slope and drain to the side of the slope and usually consist of a single pipe or series c
single pipes instead of a patterned layout.

Design and Installation Specifications
Depth and spacing of interceptor drains

1. The depth of ainterceptor drain is determined primarily by the depth to which the water table is
to be lowered or the depth to a confining layer. For practical reasons, the megepth is
usually limited to &eet, with a minimum cover of f2et to protect the condui

2. The soil should have depth and sufficient permeability to permit installation of an effective
drainage system at a depth dbX feet.

An adequate outlet for the drainage system must be available either by gravity or by pumping.

The quantity and quai of discharge needs to be accounted for in the receiving stream
(additional detention may be required).

5. This standard does not apply to subsurface drains for building foundations or deep excavations.
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6.

The capacity of an interceptor drain is determineddgulating the maximum rate of
groundwateflow to be intercepted. Therefore, it is good practice to make complete subsurface
investigations, including hydraulic conductivity of the soil, before designing a subsurface
drainage system.

Size of drain

1.

Outlet
1.

Sizesubsurface drains to carry the required capacity without pressure flow. Minimum diameter
for asubsurface drain isifiches.

The minimum velocity regjred to prevent silting is 1#etsemnd The line shall be graded to
achieve this velocity at a mmum. The maximum allowable velocity using a sgravel filter
or envelope is feet'seond

Filter material and fabric shall be used around all drains for proper bedding and filtration of fine
materials. Envelopes and filters should sungbthe draind a minimum of dnch thickness.

The outlet of the subsurface drain shall empty into a sediment pond through a catch basin. If free
of sediment, it can then empty into a receiving channel, swale, or stable vegetated area adequately
protected from erosioand undermining.

The trench shall be constructed on a continuous grade witbverse grades or low spots.
Soft or yielding soils under the drain shall be stabilized withejravother suitable material.

Backfilling shall be done immediately after plagent of the pipe. No sections of pipe shall
remain uncovered overnight or during a rainstorm. Backfill material shall be placed in the trench
in such a manner that the draingipg not displaced or damaged.

Do not install permanent drains near treeavtoid the tree roots that tend to clog the line. Use
solid pipe with watertight connections where it is necessary to pass a subsurface drainage system
through a stand of trees.

Ensure that the outlet of a drain empties into a channel orwé#tercourse above the normal
water level.

Secure an animal guard to the outlet end of the pipe to keep out rodents.

Use outlet pipe of corrugated metal, cast iron, or helaNy plastic withat perforations and at
least 1(0feet long. Do not use an envedopr filter material around the outlet pipe, and bury at
least twethirds of the pipe length.

When outlet velocities exceed those allowable for the receiving streast, mnatiection must be
provided.

Maintenance Standards

1.

Subsurface drains shall be chedkperiodically to ensure that they are ffieeving and not
clogged with sediment or roots.

The outlet shall bkept clean and free of debris.

Trees located too close to a subsurface drain often clog the system with their roots. If a drain
become<logged, relocate the drain or remove the trees as a last resort. Drain placement should
be phnned to minimize this problem.

Where drains are crossed by heavy vehigkessteel plate or boards to prevent the lines from
being crushed. After work is comepethe line shall be checked to ensure thatasnot crushed.
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3.3.7 BMP C206: Level Spreader

Purpose

To provide a temporary outlet for dikes and diversions consisting of an excavated depression constructe
at zero grade across a slope. To convert contedtranoff to sheet flow and release it onto areas
stabilized by existing vegetation or an engineered filter strip.

Conditions of Use

Used when a concentrated flow of water needs to be dispersed over a large area with existing stable
vegetation.

Level spraders shall be used only where the slopes are gentle, the water volume is relatively low, and tt
soil will adsorb most of the low flow events.

Items to consider are:

The risk of erosion or damage if the fltoscome concentrated

An easement may be reqgir if discharged to adjoining property.
Most of the flow should be agoundwateand not as surface flow.

AP w DN PRE

Unsuitable where there @ unstable area downstream that cannot accept additional
groundwater

Design and Installation Specifications
1. Use above urigturbed areas that are stabilized by existing vegetation.

2. If the level spreader has any low points, flow will concentrate, create channels and may cause
erosion.

Discharge area below the outlet must be uniform with a slope of less than 5H:1V.
Outlet to beconstructed level in a stable, undisturbed soil profile (not on fill).

The runoff shall note-concentratafter release unless intercepted by another downstream
measure.

6. The gradef the channel for the last 28et of the dike or interceptor enteringtlevel spreader
shall be less than or equalt@ercent. The grade of the level spreader shallger€ent to
ensure unidrm spreading of storm runoff.

7. A 6-inch high gravel berm placed across the level lip shall consist of washed crushed tock, 2
4-inch or0.75inch to 15-inch size.

8. The spreader length shall be determined by estimatingetile flow expected from the 4@ar,
24-hour design storm. The length of theesger shall be a minimum of 1&et for 0.1cubic feet
per seconénd shall be 1€eet for each 0.tubic feet per secorttiereafteto a maximum of
0.5 cubic feet per secomakr spreader. Use multiple spreaders for higher flows.

9. The width of the spreater should be at leastféet.

10. The depth of the spreader as measured from thediyddhe at least 6 inches and it should be
uniform across the entire length.

11. Level spreaders shall be setbd@0feet minimumfrom the property line unless there is an
easement for flowr the flow is directed to a natural drainage course
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12. Level spreadersvhen installed every so often in grassy swales, keep the flows from

concentrating. Materials that can be used include sand bags, lumber, logs, concrete, and pipe. To
function properly, the material needs to be installed level and on contour

Maintenance Standards

1. The spreader should be inspected after every runoff event to ensure that it is functioning
correctly.
2. The contractor should avoid the placement of any material on the structure and should prevent
construction traffic from crossing over the sture.
3. If the spreader is damaged by construction traffic, it shall be immediately repaired.
3.3.8 BMP C207: Check Dams
Purpose

Construction of small dams across a swale or ditch reduces the velocity of concentrated flow and
dissipates energy at the check dam.

Conditions of Use

1.

Where temporary channels or permanent channels are not yet vegetated, channel lining is
infeasible, and velocity checks are required.

Check dams may not be placed in streams unless approved\W{pfd&/. Check dams may not
be placed in wigands without approval from a permitting agency.

Check dams shall not be placed below the expected backwater from any ddieamitig water
between Octobet and May31 to ensure that there is no loss of high flow refuge habitat for
overwintering juven# salmonids and emergent salmonid fry.

Design and Installation Specifications

1.

Whatever material is used, the dam should form a triangle when viewed from the side. This
prevents undercutting as water flows over the face of the dam rather than fallinly dinew the
ditch bottom.

Check dams in association with sumps work more effectively at slowing flow and retaining
sediment than just a check dam alone. A deep sump should be provided immediately upstream of
the check dam.

In some cases, if carefully lated and designed, check dams can remain as permanent
installations with very minor regrading. They may be left as either spillways, in which case
accumulated sediment would be graded and seeded, or as check dams to prevesgdimtbat
from leaving he site.

Check dams can be constructed of either rock ogpeeel filled bags.Straw bales are not an
allowed construction materiaNumerous new products are also available for this purpose. They
tend to be reusable, quick and easy to install, effective, and cost efficient.

Check dams should be placed pargicular to the flow of water.

The maximum spacing between the dams shaduiol that the toe of the upstream dam is at the
same elevation dke top of the downstream dam.

Keep the maximum height atf@et at the center of the dam.
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10.

11.

12.

13.

14.

Keep the cemr of the check dam at leastib2hes lower than the outer edges at natural ground
elevation.

Keep the side slopes of the check dam at 2:1 or flatter.

Key the stone into the ditch banks and extend it betybe abutments a minimum of k&hes to
avoid washouts from overflow around the dam.

Use filter fabric foundation under a rock or sdyad) check dam. If a blanket ditch liner is used,
this is not necessary. A piece of organic or synthetic blanket cut til filse work for this
purpose.

Rock check dams shall be constructed of appropriately sized rock. The rock must be placed by
hard or by mechanical means (no dumping of rock to form dam) to achieve complete coverage o
the ditch or swale and to ensure that the center of the dam is lower than the edges. The rock us
must be large enough to stay in place given the expected desigthfbugh the channel.

In the case of gradmed ditches and swales, all check dams and accumulated sediment shall be
removed when the grass has matured sufficiently to protect the ditch ofi suvddss the slope

of the swale is greater tharpércent. The area beneath the check dams shall be seeded and
mulched immediately after dam removal.

Ensure that channel appurtenances, such as culvert entrances below check dams, are not subje
to damage or blockage from displaced stori#8SS Drawing #Q6 depicts a typical rock check
dam.

Maintenance Standards

1. Check dams shall be monitored for performance and sediment accumulation during and after ea
runoff producing rainfall. Sediment shall be removed when it reaches one half the sump depth.
2. Anticipate subrargence and deposition above the check dam and erosion from hvghaflound
the edges of the dam.
3. If significant erosion occurs between dams, install a protective riprap liner in that portion of the
chanrel.
3.3.9 BMP C208: Triangular Silt Dike (Geotextile-Encased Check Dam)
Purpose

Triangular silt dikes may be used as check dams, for perimeter protection, for temporary soil stockpile
protection, for drop inlet protection, or as a temporary interceptor @ike.DCSS Drawing # 207.

Conditions of Use

1.
2.
3.

May beused for temporary check dams in ditches of any dimension
May be used on soil or pavement with adhesive or staples
Triangular silt dikedhiave been used to build temporary:

a. Sediment ponds

b. Diversion ditches

c. Concrete wash out facilities

d. Curbing

e. Water bars
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f. Level spreaders
g. Berms.
Design and Installation Specifications
1. Made of urethane foam sewn into a woven geosynthetic fabric.

2. ltis triangular, 10nches to 14nches high in the center, with a-2@&h to 28inch base. A &foot
apron extends beyond both siddég$he trianglealong its standard section oféet. A sleeve at
one end allows attachment of additional sections as needed.

Install with ends curved up to prevent water from flowing around the ends.

The fabric flaps and check dam units are attach#uetground with wire staps. Wire staples
should be Nol1 gauge wire and should be 2@Dlimetersto 300millimetersin length.

5. When multiple units are installed, the sleeve of fabric at the end of the unit shall overlap the
abutting unit and be staple

Check dams should be located and installed as as construction will allow.
Check dams should be placed pargicular to the flow of water.

When used as check dams, the leading edge must be secured with rocks, sandlsagall Gey
slot and stapke

9. Inthe case of gradsed ditches and swales, check dams and accumulated sediment shall be
removed when the grass has matured sufficiently to protect the ditch or swale unless the slope of
the swale is greater tharpércent. The area beneath the &damms shall be seeded and
mulched immediately after dam removal.

Maintenance Standards

1. Triangular silt dams shall be monitored for performance and sediment accumulation during and
after each runoff producing rainfall. Sediment shall be removed wheaches one half the
height of the dam.

2. Anticipate submergence and deposition above the triangular silt dam and erosion from high flows
around the edges of the dam. Immediately repair any damage or any undercutting of the dam.

3.3.10 BMP C209: Outlet Protection

Purpose

Outlet protection prevents scour at conveyance outlets and minimizes the potential for downstream
erosion by reducing the velocity of concentrated stormwater flows.

Conditions of Use

Outlet protection is required at the outlets of all ponds, pgitses, or other conveyances, and where
runoff is conveyed to a natural or manmade drainage feature such as a stream, wetland, lake, or ditch.

Design and Installation Specifications
See Volume IChapter6.6.
Maintenance Standards
1. Inspect and repair aseded
2. Add rock as needed to maintain the intended function
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3. Clean energy dissipater if sediment builds up.

3.3.11 BMP C220: Storm Drain Inlet Protection

Purpose isd prevent coarse sediment from entering drainage systems prior to permanent stabilization of
thedisturbed area

Conditions of Use

For use were storm drain inlets are to be made operational before permanent stabilization of the
disturbed drainage area. Protection should be provided for all stormrdedéndownslope and within

500feet of a distused or construction area, unless the runoff that enters the catch basin will be conveyec
to a sediment pond or trap. Inlet protection may be used anywhere to protect the drainage system. Itis
likely that the drainage system will still require cleaning.

Table3.9 lists several options for inlet protection. All of the methods for storm drain inlet protection are
prone to plugging and require a high frequency of maintenance. Drainage areas should ke limited

1 acre or less. Emergency overflows maydmguired where stormwater ponding would cause a hazard.

If an emergency overflow is provided, additional -@rfigpipe treatment may be required.

Table 3.9 Storm Drain Inlet Protection

Applicable for
Emergency Paved/Earthen
Type of Inlet Protection Overflow Surfaces Conditions of Use
Drop Inlet Protection
Excavated drop inlet Yes, temporary | Earthen Applicable for heavy flows. Easy
protection flooding will to maintain. Large area
occur Requirement: 30 x 30-feet/acre
Block and gravel drop inlet Yes Paved or Applicable for heavy concentrated
protection Earthen flows. Will not pond.
Gravel and wire drop inlet No Applicable for heavy concentrated
protection flows. Will pond. Can withstand
traffic.
Catch basin filters Yes Paved or Freguent maintenance required.
Earthen
Curb Inlet Protection
Curb inlet protection with a Small capacity | Paved Used for sturdy, more compact
wooden weir overflow installation.
Block and gravel curb inlet Yes Paved Sturdy, but limited filtration.
protection
Culvert Inlet Protection
Culvert inlet sediment trap 18 month expected life.

Design and Installation Specifications

1. Excavated Drop Inlet ProtectidnAn excavated impoundment around the storm drain. Sediment

settles out of the stormwater prior to entering the storm drain.

a. Depth 1to 2 fed as measured from the crest of the inlet structure

b. Side $opes of excavation no steeper than 2:1
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Minimum volumeof excavation 3.gubic yards

Shape basin to fit site with longest dimension oriented toward the longest inflow area
Install provisions for draining to prevent standing water problems

Clear the area of all debris

Grade the approach to the inlet uniformly

Drill weep hdes into the side of the inlet

Protect weep holes with screen wire and washed aggregate

Seal weep holes when removing structure and stabilizing area

It may be necessary to build a temporary dike to the down slope side of the structure to
prever bypass flow.

2. BlockandGravelFilter i A barrier formed around the storm drain inlet with standard concrete
blocks and gravel. Se#soDCSSDrawing #209.

a.

-~ 0 o o0 T

m.

Height 1to 2feet above inlet

Recess the first rowiBches into the ground for stability

Support subsequent courses by placinga 2hrough the block opening
Do not use mortar

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

Place hardware cloth or comparable wire mesh arnishalf-inch goenings over all
block openigs

Place gravel just below the top of blocks on slopes of 2:1 or flatter
An alternative design is a gravel donut

Inlet slope of 3:1

Outlet slope of 2:1

1-foot wide level stone area between the structure and the inlet
Inlet slope stones iBiches in diametewr larger

Outlet slope use gravehehalf to threefourthsinchesat a minimum thickness of
1 foot.

3. GravelandWire MeshFilter i A gravel barrier placed over the top of the inlet. This structure
does not provide an overfloneeDCSSDrawing #210.

a.

b
c.
d

®

Hardware cloth or comparable wire mesh wote-half-inch openings
Coarse aggregate
Height 1foot or more, 18nches wider than inlet on all sides

Place wire mesh over the drop inlet so thatwire extends a minimum offéot beyond
eah side of the inlestructure

If more than one strip of mesh is necessary, overlap the strips

Place coars aggregate over the wire mesh
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g. The depth of the gravel should be at leasintBes over the entire inlepening and
extend at least li®ches on all sides.

4. Curb Inlet Potection with Wooden WeiirBarrier formed around a curb inlet with a wooden
frame and gravel.

Wire mesh withonehalf-inch openings

Extra strength filter cloth

Construct a frame

Attach the wire and filter fabric to the frame
Pile coarse washed aggregagaiastwire/fabric

-~ 0o 2 0 T @

Place weight on frame anchors.

5. Block and Gravel Curb Inlet ProtectioanBarrier formed around an inlet with concrete blocks
and gravel. SeBCSSDrawing #211.

a. Wire mesh witronehalf-inch openings.

b. Place two concrete blocks on theiless abutting the curb at either side of the inlet
opening. These are spacer blocks.

c. Place a X 4 stud through the outer holes of each spacer block to align the front blocks.
d. Place blocks on their sides across the front of the inlet and abutting theldpaks.
e. Place wire mesh over the outside vertical face.

f.  Pile coarse aggregate against the wire to the top of the barrier.

6. Inlet Fabric Fence Filtei DCSSDrawing #212 provides an illustration of the use of filter fabric
as an inlet protection option.

Maintenance Standards

1. Catch basin filters should be inspected frequently, especially after storm events. If the insert
becomes clogged, it should be cleaned or replaced.

2. For systems using stone filters: If the stone filter becomes clogged with sedimaesignes
must be pulled away from the inlet and cleaned or replaced. Since cleaning of gravel at a
construction site may be difficult, an alternative approach would be to use the clogged stone as
fill and put fresh stone around the inlet.

3. Do not wash sdiment into storm drains while cleaning. Spread all excavated material evenly
over the surrounding land area or stockpile and stabilize as appropriate.

3.3.12 BMP C230: Straw Bale Barrier

Purpose

1. To decrease the velocity of sheet flows and intercept and detain small amounts of sediment from
disturbed areas of limited extent, preventing sediment from leaving the sit€igBee3.3.

Below disturbed areas subject to sheet and rill erosion.

3. Straw bées are among the most used &rast effective BMPs The best use of a straw bale is
hand spread on the site.
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Where the size of the drainage area is no greateoteiourth acre per 10@eet of barrier
length; the maximum sloperngth behind the baeri is 100feet; and the maximum slope grexi
behind the barrier is 2:1.

Where effectiveness is reqei for less tha months.

Under no circumstancesalhstraw bale barriers be constructed in streams, chasmel&sor
ditches.

Straw bale barriersheuld not be used where rock or hard surfaces prevent the full and uniform
anchoring of the barrier.

Design and Installation Specifications

1.

Bales shall be placed in a single row, lengthwise on the contour, with ends of adjacent bales
tightly abutting one mother. An overflow/discharge point must be designated for runoff
intercepted by the straw bales.

All bales shall be either wirbound or stringied. Straw bales shall be installed so that bindings
are oriented around the sides rather than along tseatughbottoms of the bales in order to
preventdeterioration of the bindings.

The barrier shall be entrenched and backfilled. A trench shall be excavated the width of a bale
and the length of the proposkdrrier to a minimum depth ofidches. The treficmust be deep
enough to remove all grass and other material that might allow underflow. After the bales are
staked and chinked (filled by wedging), the excavated soil shall be backfilled against the barrier.
Backfill soil shall conform to the ground lelon the downhilside and shall be built up to

4 inches againshe uphill side of the barrier.

Each bale shall be securely anchored by at least two stakésforaementbars driven through

the bale. The first stake in each bale shall be driven tbtharpreviously laid bale to force the

bales together. Stakesreinforcement barshall be driven deep enough into the ground to

securely anchor the bales. Stakes should not extend above the bales but instead should be driven
in flush with the top othe bale for safety reasons.

The gaps between the bales shall be chinked (filled by wedging) with straw to prevent water from
escaping between the bales. Loose straw scattered over the area immediately uphill from a straw
bale barrier tends to increaseatier efficiency. Wedging must be done carefully in order not to
separate the bales.

Maintenance Standards

1.

Straw bale barriers shall be inspected immediately after each-pnoalficing rainfall and at
least ddy during prolonged rainfall.

Closeattention shall be paid to the repair of damaged bales, end ngnsndercutting beneath
bales.

Necessary repairs to barriers or replacement of bhsdkise accomplished promptly.

Sediment deposits should be removed after each rpnodiucing rainfall They must be
removed when the level of deposition reaches approximatetpalhthe height of the barrier.

Any sediment deposits remaining in place after the straw bale barrier is no longer required shall
be dressed to conform to the exigtigrade, mpared and seeded.

Straw bales used as a temporary straw bale barrier shall be removed after project completion and
stabilization to prevent sprouting of unwanted vegetation.
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The purpose of brush barriers is to reduce the transport of coarse sediment from a construction site by
providing a temporary physical barrier to sediment and reducing the runoff velocities of dkenan

Brush barriers may be used downslope of all disturbed aféess than onguarter acre.

Brush barriers are not intended to treat concentrated flows, nor are they intended to treat
substantial amounts of overland flow. Any concentrated flows must be conveyed through the
drainage system to a sediment pond. The only circumstance in whichnavBolw can be
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