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TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

| hereby state that this Construction Stormwater Pollution Prevention Plan for the Puyallup School
District — Transportation and Driver Training Modular Building project has been prepared by me or
under my supervision and meets the standard of care and expertise which is usual and customary in this
community for professional engineers. | understand that the City of Puyallup does not and will not
assume liability for the sufficiency, suitability, or performance of drainage facilities prepared by me.
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INTRODUCTION AND PROJECT OVERVIEW

The purpose of this Submittal is to obtain a Site Development Permit. It is our intent to use this
permit to rough grade the project site, prepare a building pad, and establish temporary erosion
and sediment control measures and install associated site improvements in support of the new
Modular Building.

This section includes a discussion of the applicable minimum requirements per the 2005 DOE
Manual. Per the following Figures 2.2 and 2.3, only Minimum Requirement #2 is required for
the proposed work (Total New plus Replaced Impervious Surface = 1,435 sf). A Temporary
Erosion and Sediment Control Plan (TESC Plan) has been prepared and included in the plan set.
The TESC plans along with this Construction Stormwater Pollution Prevention Plan
(Construction SWPPP) satisfy this minimum requirement.

SITTS & HILL ENGINEERS, INC. A-1
TACOMA, WASHINGTON



TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

Start Here

l

Does the site have
35% or more of
existing impervious
coverage?

See Redevelopment
Minimum
Requirements and
Flow Chart

{(Figure 2.3)

Does the project convert
¥ acres or more of native
vegetation to lawn or

No

Does the project add | Ne landscaped areas, or
5,000 square feet or convert 2.5 acres or more
more of new "| of native vegetation to
impervious surfaces? pasture?
Yes Yes No
Does the project have
— 2,000 square feet or
All Minimum more of new, replaced,
chmrcm-::ms app]y to or new plus replaced
the new impervious impervious surfaces?
surfaces and converted
pervious surfaces. Yes No
Minimum Does the project have

land-disturbing
activities of 7,000
square feet or more?

Requirements #1
through #5 apply to
the new and replaced
impervious surfaces
and the land disturbed.

Yes

No

4

See Minimum
Requirement #2,
Construction

Stormwater Pollution
Prevention

Figure 2.2 — Flow Chart for Determining Requirements for New Development
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Do the new, replaced, or new plus replaced impervious surfaces total 2,000
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Fi!ure 2.3 - Flow Chart for Mrmining Requirements for Redevelopment
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1.0 CONSTRUCTION STORMWATER POLLUTION PREVENTION ELEMENTS

The proposed site work will be comprised of a new 28x36" modular building, new concrete
walk, new water and side sewer service, replaced landscaping and miscellaneous site
improvements to support the installation of a new 28'x36’ modular building.

During the Site Preparation activities proposed, the site will be cleared, rough graded, and
excess cut will be removed and transported to an approved offsite facility.

Below is a discussion of each of the twelve Construction Stormwater Pollution Prevention
Elements and a summary of applicable BMPs. Design, installation, and maintenance of any
specific BMP should be carried out in accordance with the 2005 edition of the Stormwater
Management Manual for Western Washington, published by the Department of Ecology (the
Manual) and any further instructions detailed in the construction plans. Included in Appendix A
are the Manual specifications, tables and figures for each BMP identified in this report.

1.1 Element 1- Mark Clearing Limits
Work limits will be identified in the field from the construction plans. High visibility plastic
fence, paint lines, or stakes will be used to delineate the limits of construction.

Applicable BMPs: BMP C103:  High Visibility Plastic or Metal Fence

1.2 Element 2- Establish Construction Access

Construction vehicles will utilize the existing paved roadway off of the existing driveway that
accesses 39™ Avenue Southwest. Any debris generated as a result of construction activity will
be swept clean as necessary to prevent tracking onto City of Puyallup/Pierce County roadways.

Applicable BMPs: BMP C107:  Construction Road/Parking Area Stabilization

1.3 Element 3- Control Flow Rates

Existing adjacent catch basin will serve as the means to manage runoff from the construction
site. The installation and continued maintenance of the proposed BMPs will protect
downstream properties from sediment, erosion, and flooding in accordance with the Manual.

Applicable BMPs: BMP C220:  Storm Drain Inlet Protection

1.4 Element 4- Install Sediment Controls

Catch Basin Inserts (CBI) will be used by the contractor to deter sediment from entering the
existing on-site and off-site catch basins. If any basin or insert becomes filled with sediment or
debris, it must be cleaned in such a manner as to prevent material from entering the
stormwater drainage system. Silt fence will be installed along the down-gradient limits of work.
Use of proper sawcutting and surface pollution prevention techniques should occur throughout
the project. Proper concrete handling techniques shall be employed during any concrete
pouring processes.

SITTS & HILL ENGINEERS, INC. A-4
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Applicable BMPs: BMP C120: Temporary and Permanent Seeding
BMP C121:  Mulching
BMP C123:  Plastic Covering
BMP C125:  Topsoiling
BMP C140:  Dust Control
BMP C150:  Materials on Hand
BMP C151:  Concrete Handling
BMP C152:  Sawecutting and Surfacing Pollution Prevention
BMP C153:  Material Delivery, Storage and Containment
BMP C220: Storm Drain Inlet Protection
BMP C233:  Silt Fence

1.5 Element 5- Stabilize Soils

Any exposed soil requiring stabilization due to poor weather conditions, or left unworked for
more than 2 days from October 1 to March 31 (7 days from April 1 to September 30), will be
covered at the end of each work shift. Covering material will be anchored to ensure adequate
protection. Erosion control measures will remain in place until soil stabilization can be achieved
by the establishment of vegetation, gravel subbase material, or final surfacing. After grading
has been completed, the area will be stabilized to the extent practicable. Irrigation will be
provided, on an as needed basis, to areas requiring vegetation until the vegetation has been
established. Dust control will be achieved at the Contractor’s discretion by keeping the work
area adequately moisture conditioned.

Applicable BMPs: BMP C101:  Preserving Natural Vegetation
BMP C120:  Temporary and Permanent Seeding
BMP C121:  Mulching
BMP C123:  Plastic Covering
BMP C125:  Topsoiling
BMP C130:  Surface Roughening
BMP C140:  Dust Control

1.6 Element 6- Protect Slopes

Disturbed areas directing runoff toward disturbed or constructed slopes shall be limited in
magnitude by the proposed temporary interceptor conveyance ditches. As areas are brought to
proposed finish grade they will be stabilized with erosion control seeding. All slopes on the
perimeter of the project site should be stabilized with seeding as soon as possible.

Applicable BMPs: BMP C120:  Temporary and Permanent Seeding
BMP C121:  Mulching
BMP C123:  Plastic Covering
BMP C130:  Surface Roughening

SITTS & HILL ENGINEERS, INC. A-5
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1.7 Element 7- Protect Drain Inlets

All storm drain inlets and/or catch basins gathering runoff from the site are to be protected as
necessary during construction. The construction drawings detail the location and protection
measure required for each drain inlet. Inlet protection filters are required on all existing inlets.
Filters will be inspected frequently during construction (especially after storm events) and
pavement will be checked and swept as necessary. If inlet protection filters become filled with
sediment, they will be cleaned in such a manner as to prevent sediment from entering the
stormwater drainage system. Inlet protection material will also be kept on hand in case
additional protection becomes necessary. Paved areas should be swept on an as-needed basis
to prevent the transfer of sediment towards the protected storm drain inlets.

Applicable BMPs: BMP C150:  Materials on Hand
BMP C209: Outlet Protection
BMP C220: Storm Drain Inlet Protection

1.8 Element 8- Stabilize Channels and Outlets

If channels are required they are to be installed with appropriate lining or armor according to
their slope and the area contributing runoff toward them. Outlet protection will be installed at
the interfaces between pipes and channels.

Applicable BMPs: BMP C200: Interceptor Dike and Swale
BMP C202: Channel Lining
BMP C209:  Outlet Protection

1.9 Element 9- Control Pollutants

All material to be demolished and removed will be disposed of at an approved off-site location.
Fueling of construction vehicles and other motorized equipment will occur at approved off-site
facilities and will occur on-site only in accordance with the DOE’s mobile fueling best
management practices. Construction equipment will be inspected daily as part of regular
maintenance activities. Any leaks or other sources of contamination will be repaired
immediately. Spillage or other discharges of pollutants will be reported within 24 hours. The
contractor will maintain any materials necessary for rapid cleanup of spills.

Applicable BMPs: BMP C150:  Materials on Hand
BMP C152:  Sawecutting and Surface Pollution Prevention
BMPs for Mobile Fueling of Vehicles and Heavy Equipment

1.10 Element 10- Control De-Watering
We do not anticipate that the project will require de-watering.

Applicable BMPs: N/A

SITTS & HILL ENGINEERS, INC. A-6
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1.11 Element 11- Maintain BMPs

All erosion and sediment control BMPs will be maintained and repaired as needed during
construction in accordance with the DOE guidance included in Appendix A. Installed BMPs will
be inspected weekly (unless otherwise specified) or after any large storm event for stability and
functionality. Deficiencies will be corrected in such a way as to prevent sediment from either
leaving the site or entering the existing or proposed stormwater drainage system. Temporary
protection measures will be removed within 30 days of construction completion.

Applicable BMPs: BMP C150:  Materials on Hand
BMP C162:  Scheduling

1.12 Element 12- Manage the Project
We do not foresee any seasonal work limitations associated with this project. The Erosion
Control Specialist identified prior to the start of construction will be on-call at all times.

This Construction Stormwater Pollution Prevention Plan will be retained on-site during
construction. A City inspector will be notified if changes are made to this plan. Changes may
occur if there are significant modifications to the design, construction, operation, or
maintenance of the proposed drainage system or installed BMPs.

The contractor will designate at least one person as a responsible representative in charge of
ESC and water quality protection. The designated person shall be the CESCL who is responsible
for ensuring compliance with all local, state, and federal ESC and water quality requirements.

Applicable BMPs: BMP C150:  Materials on Hand
BMP C160: Certified Erosion and Sediment Control Lead
BMP C162:  Scheduling

1.13 Element 13- Protect Low Impact Development BMPs

The contractor shall install silt fencing and exercise caution near the southwest corner of the
site adjacent to the wetland buffer (no work is actually proposed within the staked wetland
buffer).

Applicable BMPs: BMP C233:  Silt Fence

2.0 PROJECT DESCRIPTION

The purpose of this package application is to obtain a permit for the site development work
associated with the installation of one (1) 28’x36’ Modular Classroom. It is our intent to use this
permit to rough grade the site, prepare the building pad, and establish temporary erosion and
sediment control measures that will be used throughout both the rough grading activities and
the site development activities and for the installation of the associated finish surfaces.

SITTS & HILL ENGINEERS, INC. A-7
TACOMA, WASHINGTON



TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

The proposed limits of work are within the property owned by Puyallup School District. Only a
relatively small portion of the site will be disturbed during the proposed Site Preparation work
through final build-out. A modular building, accessible parking paint striping, concrete
walkways, connections into existing water and sanitary sewer (side sewer) services and
miscellaneous site improvements will be constructed as a part of the final site development.
The approximate volumes of earthwork during Site Preparation work have been tabulated
below:

ACTIVITY VOLUME UNIT
STRIPPING 30 cy
CuT 10 (&4
FILL 15 cY
NET Fill 5 cY

2.1 Location and Site Description:

The project site address is 1501 39t Avenue Southwest, Puyallup, Washington 98373. The site
is located just south of State Route 512, between 17% Street Southwest and 14t Street Place
Southwest. Please see the vicinity map at the end of this section. The site is situated on parcel
number 0419043117 which has an area of 18.89 acres. The parcel is located in Section 8,
Township 19, Range 04 of the Willamette Meridian, Pierce County, Washington. The site is
accessed from 39" Avenue Southwest and 17™ Street Southwest. Areas adjacent to the
proposed project are developed with residential and commercial properties.

SITTS & HILL ENGINEERS, INC. A-8
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3.0 EXISTING CONDITIONS

Puyallup School Districts Transportation Facility is located on the south side of SR 512 between
17t Street Southwest and 14" Street Place Southwest please see the Vicinity Map. The existing
project limits of work is relatively flat (less than 5%).

The proposed modular roof will disperse runoff via concrete splash blocks and sheet flow runoff
to the adjacent existing storm system via catch basins. Sitts & Hill Engineers, Inc. is not aware
of any problems with the existing drainage facilities or any significant stormwater discharges
from the existing drainage facilities (runon or runoff) to adjacent properties under the existing
conditions.

Existing utilities include electricity, septic, storm, communication and water. Please see the
Survey Base Map prepared by Sitts & Hill Engineers, Inc., included in the drawing set, which
depicts the existing condition of and beyond the project site.

4.0 ADJACENT AREAS

The Districts Transportation Facility and Bus Parking is located to the north, vehicular parking to
the West and East, a wetland buffer/wetland is located to the southwest and the Driveway
accessing 39™ Avenue Southwest is located to the southeast. The proposed modular building
will be placed on an existing relatively flat grass area. Currently, stormwater runoff generated
by the project site and the surrounding area is conveyed to sites existing storm system via catch
basins.

No disturbance to areas adjacent to the project site is proposed. Sitts & Hill is only aware of the
existing Category 3 Wetland located just southwest of the limits of work. No work is proposed
within the buffer and all runoff generated from the site sheetflows east to the sites existing
storm drainage collection system.

5.0 CRITICAL AREAS

There are no critical areas that will be impacted as a result of this project. There is a Category 3
wetland located just southwest of the limits of work. The project will not extend within the
wetland buffer and all runoff will be tributary to the sites existing storm system. An existing
elevated piece of the district property is between the limits of work and the existing wetland.

6.0 SOILS
See the following Soil Resource Report generated from USDA’s NRCS.

SITTS & HILL ENGINEERS, INC. A-10
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended o help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include sodl quality assessments (hitp-iiwww.nres.usda.goviwps/poral/
nres/main/solls/health’) and cerain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (hitp://
offices.sc.egov.usda. govilocatorfappTagency=nrcs) or your NRCS State Soil
Scientist (hitp:/’'www.nrcs usda. goviwps/portalinres/detail/soils/contactus/?
cid=nrcs142p2_053951),

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to floeding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wel soils are poorly suited lo use as seplic
tank absorplion fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Departrient
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Matural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soll survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRASs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Pierce County Area, Washington (WA653)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
1B Alderwood gravelly sandy loam, 2.7 16.4%
0 to 8 percent slopes
188 Indianola loamy sand, O to 5 13.9 83.6%
percent slopes
Totals for Area of Interest 16.7 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unitis made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in @ map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If

10
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intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

1"
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Pierce County Area, Washington

1B—Alderwood gravelly sandy loam, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2625
Elevation: 50 to 800 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Alderwood

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest, talf
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Glacial drift and/or glacial outwash over dense glaciomarine
deposits

Typical profile
A - 0to 7 inches: gravelly sandy loam
Bw1 - 7 to 21 inches: very gravelly sandy loam
Bw2 - 21 to 30 inches: very gravelly sandy loam
Bg - 30 to 35 inches: very gravelly sandy loam
2Cd1 - 35 to 43 inches: very gravelly sandy loam
2Cd2 - 43 to 59 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Other vegetative classification: Limited Depth Soils (G002XN302WA), Limited
Depth Soils (G002XF303WA), Limited Depth Soils (G002XS301WA)

12
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Minor Components

Mckenna

Percent of map unit: 5 percent

Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

Everett

Percent of map unit: 5 percent

Landform: Kames, eskers, moraines

Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex

Across-slope shape: Convex

Shalcar

Percent of map unit: 3 percent

Landform: Depressions

Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

Norma

Percent of map unit: 2 percent

Landform: Drainageways, depressions
Landform position (three-dimensional): Dip
Down-slope shape: Linear, concave
Across-slope shape: Concave

18B—Indianola loamy sand, 0 to 5 percent slopes

Map Unit Setting

National map unit symbol: 2t62k

Elevation: 0 to 980 feet

Mean annual precipitation: 30 to 81 inches

Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 170 to 210 days

Farmland classification: Prime farmland if irrigated

Map Unit Composition

Indianola and similar soils: 85 percent
Minor components: 15 percent

Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Indianola

Setting

Landform: Eskers, terraces, kames

13
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Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Sandy glacial outwash

Typical profile

Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 6inches: loamy sand

Bw1 - 6 to 17 inches: loamy sand

Bw2 - 17 to 27 inches: sand

BC - 27 to 37 inches: sand

C - 37 to 60 inches: sand

Properties and qualities

Slope: 0 to 5 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat excessively drained

Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 99.90 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Low (about 3.9 inches)

Interpretive groups

Land capability classification (irrigated): 4s

Land capability classification (nonirrigated): 4s

Hydrologic Soil Group: A

Other vegetative classification: Droughty Soils (G002XV402WA), Droughty Soils
(G002XN402WA), Droughty Soils (G002XF403WA), Droughty Soils
(G002XS401WA)

Minor Components
Alderwood

Percent of map unit: 8 percent

Landform: Hills, ridges

Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest, talf
Down-slope shape: Convex, linear

Across-slope shape: Convex

Everett

Percent of map unit: 5 percent

Landform: Kames, eskers, moraines

Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex

Across-slope shape: Convex

Norma

Percent of map unit: 2 percent

Landform: Drainageways, depressions
Landform position (three-dimensional): Dip
Down-slope shape: Linear, concave
Across-slope shape: Concave
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7.0 POTENTIAL EROSION PROBLEM AREAS
Due the relatively flat grades within the limits of work, we do not foresee an erosion problem
areas.

8.0 CONSTRUCTION PHASING

The proposed site improvements will be completed in one phase.

9.0 CONSTRUCTION SCHEDULE
The contractor will coordinate all scheduling needed for the proposed construction. It is
anticipated that work will start during the spring of 2016 through the summer of 2016.

The following typical construction sequence will be used:
1. Flag or otherwise mark the limits of construction.
2. Post sign with name and phone number of supervisor.
3. Install sediment and erosion control BMPs, as required.
4. Maintain erosion control measures in accordance with the manufacturer's
recommendations throughout construction.
Clean the completed project area and conveyance system.
6. Remove any temporary BMPs.

b

10.0 FINANCIAL / OWNERSHIP RESPONSIBILITIES
The contractor will be responsible for all erosion and maintenance liabilities during
construction.

11.0 ENGINEERING CALCULATIONS

N/A.
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APPENDIX A — Applicable BMPs

The following BMPs were copied out of Volume 2 of DOE’s 2005 Stormwater Management
Manual for Western Washington. These may be used for reference and maintenance purposes.
The BMPs are discussed on the following pages.

Operational BMPs:

BMP C101:
BMP C103:
BMP C107:
BMP C120:
BMP C121:
BMP C123:
BMP C125:
BMP C130:
BMP C140:
BMP C150:
BMP C151:
BMP C152:
BMP C153:
BMP C160:
BMP C162:
BMP C200:
BMP C202:
BMP C209:
BMP C220:
BMP C233:

Preserving Natural Vegetation

High Visibility Plastic Fence

Construction Road/Parking Area Stabilization
Temporary and Permanent Seeding

Mulching

Plastic Covering

Topsoiling

Surface Roughening

Dust Control

Materials on Hand

Concrete Handling

Sawcutting and Surfacing Pollution Prevention
Material Delivery, Storage and Containment
Certified Erosion and Sediment Control Lead (CESCL)
Scheduling

Interceptor Dike and Swale

Channel Lining

Outlet Protection

Storm Drain Inlet Protection

Silt Fence

BMPs for Mobile Fueling of Vehicles and Heavy Equipment
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4.1 Source Control BMPs
BMP C101: Preserving Natural Vegetation

Purpose The purpose of preserving natural vegetation is to reduce erosion wherever
practicable. Limiting site disturbance is the single most effective method
for reducing erosion. For example, conifers can hold up to about 50
percent of all rain that falls during a storm. Up to 20-30 percent of this rain
may never reach the ground but is taken up by 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  « Natural vegetation should be preserved on steep slopes, near
perennial and intermittent watercourses or swales, and on building
sites in wooded areas.

+ Asrequired by local governments.

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

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

« [s the plant worth saving? Consider the location, species, size, age,
vigor, and the work invelved. Local governments may also have
ordinances to save natural vegetation and trees.

« Fence or clearly mark areas around trees that are to be saved. Ttis
preferable to keep ground disturbance away from the trees at least as
far out as the dripline.

Plants need protection from three kinds of injuries:

e Construction Equipment - 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.

¢ Grade Changes - 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 should be checked. Trees
can tolerate fill of 6 inches or less. For shrubs and other plants, the fill
should be less.

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
gravel and a tile system over the roots before the fill is made. A tile

4-2 Volume Il — Construction Stormwater Pollution Prevention February 2005
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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 with small stones to allow
air to circulate over the root area.

Lowering the natural ground level can seriously damage trees and
shrubs. The highest percentage of the plant roots are in the upper 12
inches of the soil and cuts of only 2-3 inches can cause serious 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 leaving them on an undisturbed, gently sloping
mound. To increase the chances for survival, it is best to limit grade
changes and other soil disturbances to areas outside the dripline of the
plant.

e Excavations - Protect trees and other plants when excavating for
drainfields, 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 it is not possible to route the
trench around plants to be saved, then the following should be
observed:

Cut as few roots as possible. When you have to cut, cut clean. Paint
cut root ends with a wood dressing like asphalt base paint.

Backfill the trench as soon as possible.

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

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

« Maple, Dogwood, Red alder, Western hemlock, Western red cedar,
and Douglas fir do not readily adjust to changes in environment and
special care should be taken to protect these trees.

« The windthrow hazard of Pacific silver fir and madronna is high, while
that of Western hemlock is moderate. The danger of windthrow
increases where dense stands have been thinned. Other species (unless
they are on shallow, wet soils less than 20 inches deep) have a low
windthrow hazard.

» Cottonwoods, maples, and willows have water-seeking roots. These
can cause trouble in sewer lines and infiltration fields. On the other
hand, they thrive in high moisture conditions that other trees would
not.

« Thinning operations in pure or mixed stands of Grand fir, Pacific silver
fir, Noble fir, Sitka spruce, Western red cedar, Western hemlock,

February 2005 Volume Il — Construction Stormwater Pollution Prevention 4-3

SITTS & HILL ENGINEERS, INC. A-32
TACOMA, WASHINGTON



TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

Maintenance
Standards

Pacific dogwood, and Red alder can cause serious disease problems.
Disease can become established through damaged limbs, trunks, roots,
and freshly cut stumps. Diseased and weakened trees are also
susceptible to insect attack.

Inspect flagged and/or fenced areas regularly to make sure flagging or
fencing 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.

If tree roots have been exposed or injured, “prune” cleanly with an
appropriate pruning 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.
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BMP C103: High Visibility Plastic or Metal Fence

Purpose

Conditions of Use

Design and
Installation
Specifications

Maintenance
Standards

Fencing is intended to: (1) restrict clearing to approved limits; (2) prevent
disturbance of sensitive areas, their buffers, and other areas required to be

left undisturbed; (3) limit construction traffic to designated construction

entrances or roads; and, (4) protect areas where marking with survey tape

may not provide adequate protection.

To establish clearing limits, plastic or metal fence may be used:

At the boundary of sensitive areas, their buffers, and other areas
required to be left uncleared.

As necessary to control vehicle access to and on the site.

High visibility plastic fence shall be composed of a high-density
polyethylene material and shall be at least four feet in height. Posts
for the fencing shall be steel or wood and placed every 6 feet on
center (maximum) or as needed to ensure rigidity. The fencing shall
be fastened to the post every six inches with 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 360 Ibs./ft. using the ASTM D4595 testing method.

Metal fences shall be designed and installed according to the
manufacturer's specifications.

Metal fences shall be at least 3 feet high and must be highly visible.
Fences shall not be wired or stapled to trees.

If the fence has been damaged or visibility reduced, it shall be
repaired or replaced immediately and visibility restored.
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BMP C107: Construction Road/Parking Area Stabilization

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

Conditions of Use

Design and .
Installation
Specifications

Maintenance .
Standards

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

Fencing (see BMPs C103 and C104) shall be installed, if necessary, to
limit the access of vehicles to only those roads and parking arcas that
are stabilized.

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

A 6-inch depth of 2- to 4-inch crushed rock, gravel base, or crushed
surfacing base course shall be applied immediately after grading or
utility installation. A 4-inch course of asphalt treated base (ATB) 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 or cement kiln dust is used for roadbase stabilization, pH
meonitoring 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 also be
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 road gradients shall not exceed 15 percent. 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 super-elevated section. Drainage ditches shall be directed to a
sediment control BMP.

Rather than relying on ditches, it may also be possible to grade the road
so that runoff sheet-flows into a heavily vegetated area with a well-
developed topsoil. Landscaped areas are not adequate. If this area has at
least 50 feet of vegetation, then it is generally preferable to use the
vegetation to treat runoff, rather than a sediment pond or trap. The 50
feet 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 concentrated runoff is created.

Storm drain inlets shall be protected to prevent sediment-laden water
entering the storm drain system (see BMP C220).

Inspect stabilized areas regularly, especially after large storm events.

Crushed rock, gravel 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 pre-construction
condition or better to prevent future erosion.
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BMP C120: Temporary and Permanent Seeding

Purpose

Conditions of Use

Design and
Installation
Specifications

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

Seeding may be used throughout the project on disturbed areas that
have reached final grade or that will remain unworked for more than
30 days.

e Channels that will be vegetated should be installed before major
earthwork and hydroseeded with a Bonded Fiber Matrix. The
vegetation should be well established (i.e., 75 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
1s 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,
moisture loss, and transport due to runoff.

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

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

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

» The optimum seeding windows for western Washington are April 1
through June 30 and September 1 through October 1. Seeding that
occurs between July 1 and August 30 will require irrigation until 75
percent grass cover is established. Seeding that occurs between
October 1 and March 30 will require a mulch or plastic cover until
75 percent grass cover is established.

» To prevent seed from being washed away, confirm that all required
surface water control measures have been installed.
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» The seedbed should be firm and rough. All soil should be roughened
no matter what the slope. If compaction is required for engineering
purposes, slopes must be track walked before seeding. Backblading or
smoothing of slopes greater than 4:1 is not allowed if they are to be
seeded.

« New and more effective restoration-based landscape practices rely on
deeper incorporation than that provided by a simple single-pass
rototilling treatment. Wherever practical the subgrade should be
initially ripped to improve long-term permeability, infiltration, and
water inflow qualities. At a minimum, permanent areas shall use soil
amendments to achieve organic matter and permeability performance
defined in engineered soil/landscape systems. For systems that are
deeper than 8 inches the rototilling process should be done in multiple
lifts, or the prepared soil system shall be prepared properly and then
placed to achieve the specified depth.

» Organic matter is the most appropriate form of “fertilizer” because it
provides nutrients (including nitrogen, phosphorus, and potassium) in
the least water-soluble form. A natural system typically releases 2-10
percent of its nutrients annually. Chemical fertilizers have since been
formulated to simulate what organic matter does naturally.

e In general, 10-4-6 N-P-K (nitrogen-phosphorus-potassium) fertilizer
can be used at a rate of 90 pounds per acre. Slow-release fertilizers
should always be 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 over-application of
fertilizer. Fertilizer should not be added to the hydromulch machine
and agitated more than 20 minutes before it is to be used. If agitated
too much, the slow-release coating is destroyed.

« There are numerous products available on the market that take the
place of chemical fertilizers. These include several with seaweed
extracts that are beneficial to soil microbes and organisms. If 100
percent cottonseed meal is used as the mulch in hydroseed, chemical
fertilizer may not be necessary. Cottonseed meal is a good source of
long-term, slow-release, available nitrogen.

« Hydroseed applications shall include a minimum of 1,500 pounds per
acre of mulch with 3 percent tackifier. Mulch may be made up of 100
percent: cottonseed meal; fibers made of wood, recycled cellulose,
hemp, and kenaf; compost; or blends of these. Tackifier shall be plant-
based, such as guar or alpha plantago, or chemical-based such as
polyacrylamide or polymers. Any mulch or tackifier product used
shall be installed per manufacturer’s instructions. Generally, mulches
come in 40-50 pound bags. Seed and fertilizer are added at time of
application.
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« Mulch is always required for seeding. Mulch can be applied on top of
the seed or simultaneously by hydroseeding.

« On steep slopes, Bonded Fiber Matrix (BFM) or Mechanically Bonded
Fiber Matrix (MBFM) products should be used. BFM/MBFM
products are applied at a minimum rate of 3,000 pounds per acre of
mulch with approximately 10 percent tackifier. Application is made
so that a minimum of 95 percent soil coverage is achieved. Numerous
products are available commercially and should be installed per
manufacturer’s instructions. Most products require 24-36 hours to
cure before a rainfall and cannot be installed on wet or saturated soils.
Generally, these products come in 40-50 pound bags and include all
necessary ingredients except for sced and fertilizer.

BFMs and MBFMs have some advantages over blankets:
« No surface preparation required;
» Can be installed via helicopter in remote areas;

« On slopes steeper than 2.5:1, blanket installers may need to be roped
and harnessed for safety;

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

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

e When installing seed via hydroseeding operations, only about 1/3 of
the seed actually ends up in contact with the soil surface. This reduces
the ability to establish a good stand of grass quickly. One way to
overcome this is to increase seed quantities by up to 50 percent.

e Vegetation establishment can also be enhanced by dividing the
hydromulch operation into two phases:

1. Phase 1- Install all seed and fertilizer with 25-30 percent mulch
and tackifier onto soil in the first lift;

2. 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. Then, spread or blow straw over the top of the hydromulch at a rate of
about 800-1000 pounds 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 establishment. The increased cost
may be offset by the reduced need for:

1. Irrigation
2. Reapplication of mulch
3. Repair of failed slope surfaces
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This technique works with standard hydromulch (1,500 pounds per acre
minimum) and BFM/MBFMs (3,000 pounds per acre minimum).

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 need for irrigation. This can be
accomplished in a number of ways:

Recent research 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 one part compost. This equates to 4
inches of compost mixed to a depth of 12 inches 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 note: The compost should
meet specifications for Grade A quality compost in Ecology
Publication 94-038.

Other soils, such as gravel or cobble outwash soils, may require
different approaches. Organics and fines easily migrate through the
loose structure of these soils. Therefore, the importation of at least 6
inches of quality topsoil, underlain by some type of filter fabric to
prevent the migration of fines, may be more appropriate for these soils.

Areas that already have good topsoil, such as undisturbed areas, do not
require soil amendments.

Areas that will be seeded only and not landscaped may need compost
or meal-based mulch included in the hydroseed in order to establish
vegetation. Native topsoil should be re-installed on the disturbed soil
surface 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 hand on small areas
(usually less than 1 acre) 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 mix, shall be applied at a rate of 120
pounds per acre. This rate can be reduced if soil amendments or slow-
release 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 factors, including location,
exposure, soil type, slope, and expected foot traffic. Alternative seed
mixes approved by the local authority may be used.
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Table 4.1 represents the standard mix for those areas where just a
temporary vegetative cover is required.

Table 4.1
Temporary Erosion Control Seed Mix
Yo 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

Table 4.2 provides just one recommended possibility for landscaping seed.

Table 4.2
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

This turf seed mix in Table 4.3 is for dry situations where there is no need
for much water. The advantage is that this mix requires very little

maintenance.
Table 4.3
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

Table 4.4 presents a mix recommended for bioswales and other
intermittently wet areas.

Table 4.4
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 gicantea
* Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix
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The seed mix shown in Table 4.5 is a recommended low-growing,
relatively non-invasive 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 that
bentgrass (agrostis sp.) should be emphasized in wet-area seed mixes.
Apply this mixture at a rate of 60 pounds per acre.

Table 4.5
Wet Area Seed Mix*

Yo 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

The meadow seed mix in Table 4.6 is recommended for areas that will be
maintained infrequently or not at all and where colonization by native
plants is desirable. Likely applications include rural road and utility right-
of-way. Seeding should take place in September or very early October in
order to obtain adequate 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 is amended, the addition of clover
may not be necessary.

Table 4.6
Meadow Seed Mix

Yo Weight % Purity % Germination

Redtop or Oregon bentgrass 20 92 85
Agrostis alba or Aerostis oregonensis

Red fescue 70 98 90
Festuca J'{!’b}'ﬂ'

White dutch clover 10 98 90

Trifolium repens

Maintenance e Any seeded areas that fail to establish at least 80 percent cover (100
Standards percent 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 adequate grass growth, this time limit may be relaxed at the
discretion of the local authority when sensitive areas would otherwise
be protected.
4-18 Volume Il — Construction Stormwater Pollution Prevention February 2005
SITTS & HILL ENGINEERS, INC. A-41

TACOMA, WASHINGTON



TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

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

e Seeded areas shall be supplied with adequate moisture, but not watered
to the extent that it causes runoff.
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BMP C121: Mulching

Purpose

Conditions of Use

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

As a temporary cover measure, mulch should be used:

e On disturbed areas that require cover measures for less than 30 days.

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

» During the wet season on slopes steeper than 3H:1V with more than 10
feet of vertical relief.

e Mulch may be applied at any time of the year and must be refreshed
periodically.

Design and For mulch materials, application rates, and specifications, see Table 4.7.
Installation Note: Thicknesses may be increased for disturbed areas in or near
Specifications sensitive areas or other areas highly susceptible to erosion.
Mulch used within the ordinary high-water mark of surface waters should
be selected to minimize potential flotation of organic matter. Composted
organic materials have higher specific gravities (densities) than straw,
wood, or chipped material.

Maintenance e The thickness of the cover must be maintained.

Standards » Any areas that experience erosion shall be remulched and/or protected
with a net or blanket. If the erosion problem is drainage related, then
the problem shall be fixed and the eroded area remulched.
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Table 4.7
Mulch Standards and Guidelines

Mulch
Material

Quality Standards

Application
Rates

Remarks

Straw

Air-dried; free from
undesirable seed and
coarse material.

2"-3" thick; 5
bales per 1000 sf
or 2-3 tons per
acre

Cost-effective protection when applied with adequate
thickness. Hand-application generally requires greater
thickness than blown straw. The thickness of straw may be
reduced by half when used in conjunction with seeding. In
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, however, has several deficiencies that
should be considered when selecting mulch materials. Tt
often introduces and/or encourages the propagation of weed
species and it has no significant long-term benefits. Straw
should be used only if mulches with long-term benefits are
unavailable locally. Tt should also not be used within the
ordinary high-water elevation of surface waters (due to
flotation)).

Hydromulch

No growth
inhibiting factors.

Approx. 25-30
Ibs per 1000 st
or 1500 - 2000
Ibs per acre

Shall be applied with hydromulcher. Shall not be used
without seed and tackifier unless the application rate is at
least doubled. Fibers longer than about %-1 inch clog
hydromulch equipment. Fibers should be kept to less than %
inch.

Composted
Mulch and
Compost

No visible water or
dust during
handling. Must be
purchased from
supplier with Solid
Waste Handling
Permit (unless
exempt).

2" thick min.;

approx. 100 tons
per acre (approx.
800 1bs per yard)

More effective control can be obtained by increasing
thickness to 3". Excellent mulch for protecting final grades
until landscaping because it can be directly seeded or tilled
into soil as an amendment, Composted mulch has a coarser
size gradation than compost. It is more stable and practical
to use in wet areas and during rainy weather conditions.

Chipped Site
Vegetation

Average size shall
be several inches.
Gradations from
fines to 6 inches in
length for texture,
wvariation, and
interlocking

2" minimum
thickness

This is a cost-effective way to dispose of debris from
clearing and grubbing, and it eliminates the problems
associated with burning. Generally, it should not be used on
slopes above approx. 10% because of its tendency to be
transported by runoff. It is not recommended within 200
feet of surface waters. If seeding is expected shortly after
mulch, the decomposition of the chipped vegetation may tie

properties. up nutrients important to grass establishment.

Wood-based  No visible water or 2" thick: approx.  This material is otten called “hog or hogged fuel.” Itis

Mulch dust during 100 tons per acre  usable as a material for Stabilized Construction Entrances
handling. Must be (approx. 800 lbs.  (BMP C105) and as a mulch. The use of mulch ultimately
purchased from a per cubic yard) improves the organic matter in the soil. Special caution is
supplier with a Solid advised regarding the source and composition of wood-
Waste Handling based mulches. Tts preparation typically does not provide
Permit or one any weed seed control, so evidence of residual vegetation in
exempt from solid its composition or known inclusion of weed plants or seeds
waste regulations. should be monitored and prevented (or minimized).
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BMP C123: Plastic Covering

Purpose Plastic covering provides immediate, short-term erosion protection to
slopes and disturbed areas.

Conditions of .
Use

Plastic covering may be used on disturbed areas that require cover
measures for less than 30 days, except as stated below.

Plastic is particularly useful for protecting cut and fill slopes and
stockpiles. Note: The relatively rapid breakdown of most polyethylene
sheeting makes it unsuitable for long-term (greater than six months)
applications.

Clear plastic sheeting can be used over newly-seeded areas to create a
greenhouse effect and encourage grass growth if the hydroseed 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.

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.

While plastic is inexpensive to purchase, the added cost of installation,
maintenance, removal, and disposal make this an expensive material,
up to $1.50-2.00 per square yard.

Whenever plastic is used to protect slopes, water collection measures
must be installed at the base of the slope. These measures include
plastic-covered 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.

Other uses for plastic include:
1. Temporary ditch liner;
2. Pond liner in temporary sediment pond;

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

4, Emergency slope protection during heavy rains; and,

5. Temporary drainpipe (“‘elephant trunk™) used to direct water.
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Design and « Plastic slope cover must be installed as follows:
Installation . ) .
Specifications 1. Run plastic up and down slope, not across slope;

2. Plastic may be installed perpendicular to a slope if the slope length
is less than 10 feet;

3. Minimum of 8-inch overlap at seams;

4. On long or wide slopes, or slopes subject to wind, all seams should
be taped;

5. Place plastic into a small (12-inch wide by 6-inch deep) slot trench
at the top of the slope and backfill with soil to keep water from
flowing underneath;

6. Place sand filled burlap or geotextile bags every 3 to 6 feet along
seams and pound a wooden stake through each to hold them in
place;

7. Inspect plastic for rips, tears, and open seams regularly and repair
immediately. This prevents high velocity runoff from contacting
bare soil which causes extreme erosion;

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

e Plastic sheeting shall have a minimum thickness of 0.06 millimeters.

« [Iferosion 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 order to
reduce the velocity of runoff.

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

» [Ifthe plastic begins to deteriorate due to ultraviolet radiation, it must
be completely removed and replaced.

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

« Dispose of old tires appropriately.
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BMP C125: Topsoiling

Purpose

Conditions of
Use

Design and
Installation
Specifications

To provide a suitable growth medium for final site stabilization with
vegetation. While not a permanent cover practice in itself, topsoiling is an
integral component 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 biofilters 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 including organic debris.

» 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
moisture-holding capacity is equal to or better than the original site
conditions. This criterion can be met by using on-site native topsoil,
incorporating amendments into on-site soil, or importing blended
topsoil.

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

* 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 functioning properly it shall be preserved in
its undisturbed and uncompacted condition.

» 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 establishing native plants, landscaped areas,
or grasses.

« 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 for establishing grasses. Commercially available
mycorrhiza products should be used when topsoil is brought in from
off-site.

If topsoiling is to be done, the following items should be considered:

« Maximize the depth of the topsoil wherever possible to provide the
maximum possible infiltration capacity and beneficial growth
medium. Topsoil depth shall be at least 8 inches with a minimum
organic content of 10 percent dry weight and pH between 6.0 and 8.0
or matching the pH of the undisturbed soil. This can be accomplished
either by returning native topsoil to the site and/or incorporating
organic amendments. Organic amendments should be incorporated to
a minimum 8-inch depth except where tree roots or other natural
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features limit the depth of incorporation. Subsoils below the 12-inch
depth should be scarified at least 2 inches to avoid stratified layers,
where feasible. The decision to either layer topsoil over a subgrade or
incorporate topsoil into the underlying layer may vary depending on
the planting specified.

e Ifblended topsoil is imported, then fines should be limited to 25
percent passing through a 200 sieve.

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

« Locate the topsoil stockpile so that it meets specifications and does not
interfere with work on the site. It may be possible to locate more than
one pile in proximity to areas where topsoil will be used.

e Allow sufficient time in scheduling for topsoil to be spread prior to
seeding, sodding, or planting.

e Care must be taken not to apply to subsoil 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 and causes the topsoil to slough.

» Iftopsoil 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 layer below for a depth of at least 6 inches.

e Ripping or re-structuring the subgrade may also provide additional
benefits regarding the overall infiltration and interflow dynamics of
the soil system.

» Field exploration of the site shall be made to determine if there 1s
surface soil of sufficient quantity and quality to justify stripping.
Topsoil shall be friable and loamy (loam, sandy loam, silt loam, sandy
clay loam, clay loam). Areas of natural ground water recharge should
be avoided.

« Stripping shall be confined to the immediate construction area. A 4- to
6- inch stripping depth is common, but depth may vary depending on
the particular soil. All surface runoff control structures shall be in
place prior to stripping.

Stockpiling of topsoil shall occur in the following manner:

« Side slopes of the stockpile shall not exceed 2:1.

» An interceptor dike with gravel outlet and silt fence shall surround all
topsoil stockpiles between October 1 and April 30. Between May 1
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and September 30, 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.

Erosion control seeding or covering with clear plastic or other
mulching materials of stockpiles shall be completed within 2 days
(October 1 through April 30) or 7 days (May 1 through September 30)
of the formation of the stockpile. Native topsoil stockpiles shall not be
covered with plastic.

Topsoil shall not be placed while in a frozen or muddy condition,
when the subgrade is excessively wet, or when conditions exist that
may otherwise be detrimental to proper grading or proposed sodding
or seeding.

Previously established grades on the areas to be topsoiled shall be
maintained according to the approved plan.

When native topsoil 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:

1. Topsoil is to be re-installed within 4 to 6 weeks;
2. Topsoil is not to become saturated with water;
3. Plastic cover is not allowed.

Maintenance Inspect stockpiles regularly, especially after large storm events.
Standards Stabilize any areas that have eroded.
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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 the provision 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 condition by not fine grading them.

Conditions for « All slopes steeper than 3:1 and greater than 5 vertical feet require

Use surface roughening.

« Arcas with grades steeper than 3:1 should be roughened to a depth of 2
to 4 inches prior to seeding.

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

« Slopes with a stable rock face do not require roughening,

» Slopes where mowing is planned should not be excessively roughened.

Design and There are different methods for achieving a roughened soil surface on a

Installation slope, and the selection of an appropriate method depends upon the type of

Specifications slope. Roughening methods include stair-step grading, grooving, contour
furrows, and tracking. See Figure 4.6 for tracking and contour furrows.
Factors to be considered in choosing a method are slope steepness, mowing
requirements, and whether the slope is formed by cutting or filling.

« Disturbed areas that will not require mowing may be stair-step graded,
grooved, or left rough after filling,

e Stair-step grading is particularly appropriate in soils containing large
amounts of soft rock. Each "step" 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.

« 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
seed-planting machinery operated on the contour,

« 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
ways, including "track walking," or driving a crawler tractor up and
down the slope, leaving a pattern of cleat imprints parallel to slope
contours.

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

Maintenance « Areas that are graded in this manner should be seeded as quickly as

Standards possible.

« Regular inspections should be made of the area. Ifrills appear, they
should be re-graded and re-seeded immediately.
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Tracking

"TRACKING' with machinery up and down
the slope provides grooves that will catch
seed, rainfall and reduce runoff.

Contour Furrows

N
Grooves Will Catch Seed, N
Fertilizer, Mulch, Rainfall << {x\///\ N
and Decrease Runoff, MR
R
/\/\\/\\,(\\\/{\\\,\\

Figure 4.6 — Surface Roughening by Tracking and Contour Furrows
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BMP C140: Dust Control

Purpose

Conditions of Use

Design and
Installation
Specifications

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

e Inareas (including roadways) subject to surface and air movement of
dust where on-site and off-site impacts to roadways, drainage ways, or
surface waters are likely.

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

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

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

e Sprinkle the site with water until surface is wet. Repeat as needed. To
prevent carryout of mud onto street, refer to Stabilized Construction
Entrance (BMP C105).

e [rrigation water can be used for dust control. Irrigation systems should
be installed as a first step on sites where dust control is a concern.

» Spray exposed soil areas with a dust palliative, following the
manufacturer’s instructions and cautions regarding handling and
application. Used oil is prohibited from use as a dust suppressant.
Local governments may approve other dust palliatives such as calcium
chloride or PAM.

« PAM (BMP C126) added to water at a rate of 0.5 Ibs. per 1,000
gallons of water per acre and applied from a water truck is more
effective than water alone. This 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 for
dust control, especially in eastern Washington. Since the wholesale
cost of PAM is about § 4.00 per pound, this is an extremely cost-
effective dust control method.

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

» Lower speed limits. High vehicle speed increases the amount of dust
stirred up from unpaved roads and lots.

o Upgrade the road surface strength by improving particle size, shape,
and mineral types that make up the surface and base materials.
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» Add surface gravel to reduce the source of dust emission. Limit the
amount of fine particles (those smaller than .075 mm) to 10 to 20
percent.

» 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 heavy trucks to prevent damage to
road surface and base.

* Apply chemical dust suppressants using the admix method, blending
the product with the top few inches of surface material. Suppressants
may also be applied as surface treatments.

e Pave unpaved permanent roads and other trafficked areas.
« Use vacuum street sweepers.

e Remove mud and other dirt promptly so it does not dry and then turn
into dust.

e Limit dust-causing work on windy days.

« Contact your local Air Pollution Control Authority for guidance and
training on other dust control measures. Compliance with the local Air
Pollution Control Authority constitutes compliance with this BMP,

Maintenance Respray area as necessary to keep dust to a minimum.
Standards
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BMP C150: Materials On Hand

Purpose

Conditions of Use

Design and

Quantities of erosion prevention and sediment control materials can be
kept on the project site at all times to be used for emergency situations
such as unexpected heavy summer rains. Having these materials on-site
reduces the time needed to implement BMPs when inspections indicate
that existing BMPs are not meeting the Construction SWPPP
requirements, In addition, contractors can save money by buying some
materials in bulk and storing them at their office or vard.

+ Construction projects of any size or type can benefit from having
materials on hand. A small commercial development project could
have a roll of plastic and some gravel available for immediate
protection of bare soil and temporary berm construction. A large
carthwork project, such as highway construction, might have several
tons of straw, several rolls of plastic, flexible pipe, sandbags,
geotextile fabric and steel *“T™ posts.

«  Materials are stockpiled and readily available before any site clearing,
grubbing, or earthwork begins. A large contractor or developer could
keep a stockpile of materials that are available to be used on several
projects.

« If storage space at the project site is at a premium, the contractor could
maintain the materials at their office or yard. The office or yard must
be less than an hour from the project site.

Depending on project type, size, complexity, and length, materials and

Installation quantities will vary. A good minimum that will cover numerous situations
Specifications includes:
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 cach 2-4

Steel “T" Posts cach 12-24
Muintenance «  All materials with the exception of the quarry spalls, steel “T" posts,
Standards and gravel should be kept covered and out of both sun and rain.

+ Re-stock materials used as needed.
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BMP C151: Concrete Handling

Purpose

Conditions of Use

Concrete work can generate process water 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,

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

e Curbs

o Sidewalks

* Roads

« Bridges

« Foundations

» Floors

« Runways

Design and » Concrete truck chutes, pumps, and internals shall be washed out only

Installation into formed areas awaiting installation of concrete or asphalt.

Specifications o Unused concrete remaining in the truck and pump shall be returned to
the originating batch plant for recycling.

» 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 asphallt.

« Equipment that cannot be easily moved, such as concrete pavers, shall
only be washed in areas that do not directly drain to natural or
constructed stormwater conveyances.

e  Washdown from areas such as concrete aggregate driveways shall not
drain directly to natural or constructed stormwater conveyances.

« When no formed areas are available, washwater and leftover product
shall be contained in a lined container. Contained concrete shall be
disposed of in a manner that does not violate groundwater or surface
water quality standards.

Maintenance Containers shall be checked for holes in the liner daily during concrete
Standards pours and repaired the same day.
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BMP C152: Sawcutting and Surfacing Pollution Prevention

Purpose

Conditions of Use

Sawcutting and surfacing operations generate slurry and process water
that contains fine particles 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.

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
e Hydro-demolition

e Bridge and road surfacing

Design and e Slurry and cuttings shall be vacuumed during cutting and surfacing

Installation operations.

Specifications e Slurry and cuttings shall not remain on permanent concrete or asphalt
pavement overnight.

» Slurry and cuttings shall not drain to any natural or constructed
drainage conveyance.

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

» Process water that is generated during hydro-demolition, surface
roughening or 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.

o Cleaning waste material and demolition debris shall be handled and
disposed of in a manner that does not cause contamination of water, If
the area is swept with a pick-up sweeper, the material must be hauled
out of the area to an appropriate disposal site,

Maintenance Continually monitor operations to determine whether slurry, cuttings, or
Standards 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,

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

Purpose Prevent, reduce, or eliminate the discharge of pollutants from
material delivery and storage to the stormwater system or
watercourses by minimizing the storage of hazardous materials
onsite, storing materials in a designated area, and installing
secondary containment.

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

e Petroleum products such as fuel, oil and grease

e Soil stabilizers and binders (e.g. Polyacrylamide)
o Fertilizers, pesticides and herbicides

e Detergents

* Asphalt and concrete compounds

e Hazardous chemicals such as acids, lime, adhesives, paints, solvents
and curing compounds

« Any other material that may be detrimental if released to the
environment

Design and The following steps should be taken to minimize risk:
Installation

X | e Temporary storage area should be located away from vehicular traffic,
Specifications porary g Y

near the construction entrance(s), and away from waterways or storm
drains.

» Material Safety Data Sheets (MSDS) should be supplied for all
materials stored. Chemicals should be kept in their original labeled
containers.

« Hazardous material storage on-site should be minimized.
» Hazardous materials should be handled as infrequently as possible.

» During the wet weather season (Oct 1 — April 30), consider storing
materials in a covered area.

» Materials should be stored in secondary containments, such as earthen
dike, horse trough, or even a children’s wading pool for non-reactive
materials such as detergents, oil, grease, and paints. Small amounts of
material may be secondarily contained in “bus boy™ trays or concrete
mixing trays.

» Do not store chemicals, drums, or bagged materials directly on the
ground. Place these items on a pallet and, when possible, in secondary
containment.
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If drums must be kept uncovered, store them at a slight angle to reduce

ponding of rainwater on the lids to reduce corrosion. Domed plastic
covers are inexpensive and snap to the top of drums, preventing water
from collecting.

Material Storage Areas and Secondary Containment Practices:

Liquids, petroleum products, and substances listed in 40 CFR Parts
110, 117, or 302 shall be stored in approved containers and drums and
shall not be overfilled. Containers and drums shall be stored in
temporary secondary containment facilities.

Temporary secondary containment facilities shall provide for a spill
containment volume able to contain precipitation from a 25 year, 24
hour storm event, plus 10% of the total enclosed container volume of
all containers, or 110% of the capacity of the largest container within
its boundary, whichever is greater.

Secondary containment facilities shall be impervious to the materials
stored therein for a minimum contact time of 72 hours.

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

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

During the wet weather season (Oct 1 — April 30), each secondary
containment facility shall be covered during non-working days, prior
to and during rain events.

Keep material storage areas clean, organized and equipped with an
ample supply of appropriate spill clean-up material (spill kit).

The spill kit should include, at a minimum:
« 1-Water Resistant Nylon Bag
» 3-0il Absorbent Socks 3”x 4’
» 2-0il Absorbent Socks 37x 10
« 12-0Oil Absorbent Pads 177x19”
» 1-Pair Splash Resistant Goggles
» 3-Pair Nitrile Gloves
» 10-Disposable Bags with Ties

« Instructions
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BMP C160: Certified Erosion and Sediment Control Lead

Purpose The project proponent designates at least one person as the responsible
representative in charge of erosion and sediment control (ESC), and water
quality protection. The designated person shall be the Certified Erosion
and Sediment Control Lead (CESCL) who is responsible for ensuring
compliance with all local, state, and federal erosion and sediment control
and water quality requirements.

Conditions of Use A CESCL shall be made available on projects one acre or larger that
discharge stormwater to surface waters of the state

e« The CESCL shall:

« Have a current certificate proving attendance in an erosion and
sediment control training course that meets the minimum ESC
training and certification requirements established by Ecology
(see details below).

Ecology will maintain a list of ESC training and certification
providers at: www.ecy.wa.gov/programs/wg/stormwater.

OR

* Be a Certified Professional in Erosion and Sediment Control
(CPESC); for additional information go to: www.cpesc.net

Specifications o Certification shall remain valid for three years.

e The CESCL shall have authority to act on behalf of the contractor or
developer and shall be available, on call, 24 hours per day throughout
the period of construction.

» The Construction SWPPP shall include the name, telephone number,
fax number, and address of the designated CESCL.

« 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:

« Maintaining permit file on site at all times which includes the SWPPP
and any associated permits and plans.

« Directing BMP installation, inspection, maintenance, modification,
and removal.

« Updating all project drawings and the Construction SWPPP with
changes made.
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» Keeping daily logs, and inspection reports. Inspection reports should
include:

« Inspection date/time.

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

e A summary or list of all BMPs implemented, including
observations of all erosion/sediment control structures or

practices. The following shall be noted:
1) Locations of BMPs inspected,
2) Locations of BMPs that need maintenance,

3) Locations of BMPs that failed to operate as designed or
intended, and

4) Locations of where additional or different BMPs are
required.
 Visual monitoring results, including a description of discharged

stormwater. The presence of suspended sediment, turbid
water, discoloration, and oil sheen shall be noted, as applicable.

« Any water quality monitoring performed during inspection.

« General comments and notes, including a brief description of any
BMP repairs, maintenance or installations made as a result of

the inspection.

» Facilitate, participate in, and take corrective actions resulting from
inspections performed by outside agencies or the owner.

4-48 Volume Il — Construction Stormwater Pollution Prevention February 2005

SITTS & HILL ENGINEERS, INC.
TACOMA, WASHINGTON

A-60



TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

BMP C162: Scheduling

Purpose

Conditions of Use

Sequencing a construction project reduces the amount and duration of soil
exposed to erosion by wind, rain, runoff, and vehicle tracking.

The construction sequence schedule is an orderly listing of all major land-
disturbing activities together with the necessary erosion and sedimentation
control measures planned for the project. This type of schedule guides the
contractor on work to be done before other work is started so that serious
erosion and sedimentation problems can be avoided.

Following a specified work schedule that coordinates the timing of land-
disturbing activities and the installation of control measures is perhaps the
most cost-effective way of controlling erosion during construction. The
removal of surface ground cover leaves a site vulnerable to accelerated
erosion. Construction procedures that 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.

¢ Avoid rainy periods.

Design

Considerations e Schedule projects to disturb 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 work
progresses.
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4.2 Runoff Conveyance and Treatment BMPs

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 slope or along the perimeter of a disturbed
construction 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 controlled. This can prevent storm runoff from entering the
work area or sediment-laden runoff from leaving the construction site.

Conditions of Use  Where the runoff from an exposed site or disturbed slope must be conveyed
to an erosion control facility which can safely convey the stormwater.
« Locate upslope of a construction site to prevent runoff from entering
disturbed area.
e  When placed horizontally across a disturbed slope, it reduces the
amount and velocity of runoff flowing down the slope.

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

Design and « Dike and/or swale and channel must be stabilized with temporary or
Installation permanent vegetation or other channel protection during construction.
Specifications « 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.
e May be used as a permanent diversion channel to carry the runoff.
e Sub-basin tributary area should be one acre or less.

« Design capacity for the peak flow from a 10-year, 24-hour storm,
assuming a Type 1A rainfall distribution, for temporary facilities.
Alternatively, use 1.6 times the 10-year, 1-hour flow indicated by an
approved continuous runoff model. For facilities that will also serve
on a permanent basis, consult the local government’s drainage
requirements,

Interceptor dikes shall meet the following criteria:

Top Width 2 feet minimum.

Height 1.5 feet minimum on berm,
Side Slope  2:1 or flatter.
Grade Depends on topography, however, dike system minimum is

0.5%, maximum is 1%.
Compaction  Minimum of 90 percent ASTM D698 standard proctor.

February 2005 Volume Il — Construction Stormwater Pollution Prevention 4-57

SITTS & HILL ENGINEERS, INC. A-62
TACOMA, WASHINGTON



TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

Horizontal Spacing of Interceptor Dikes:

Average Slope Slope Percent 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
(2to4HH:1V 25-50% 50 feet

Stabilization depends on velocity and reach

Slopes <5% Seed and mulch applied within 5 days of dike
construction (see BMP C121, Mulching).

Slopes 5 - 40% Dependent on runoff velocities and dike materials.
Stabilization should be done immediately using either
sod or riprap or other measures to avoid erosion.

* 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. Sediment-laden runoff must be released
through a sediment trapping facility.

» Minimize construction traffic over temporary dikes. Use temporary
cross culverts for channel crossing.

Interceptor swales shall meet the following criteria:

Bottom Width 2 feet minimum; the bottom shall be level.

Depth 1-foot minimum.

Side Slope 2:1 or flatter.

Grade Maximum 5 percent, with positive drainage to a
suitable outlet (such as a sediment pond).

Stabilization Seed as per BMP CI20), Temporary and Permanent

Seeding, or BMP C202, Channel Lining, 12 inches
thick of riprap pressed into the bank and extending
at least 8 inches vertical from the bottom.
« Inspect diversion dikes and interceptor swales once a week and after
every rainfall. Immediately remove sediment from the flow area.

« Damage caused by construction traffic or other activity must be
repaired before the end of each working day.

Check outlets and make timely repairs as needed to avoid gully formation. When
the area below the temporary diversion dike is permanently stabilized, remove the
dike and fill and stabilize the channel to blend with the natural surface.
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BMP C202: Channel Lining

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

Purpose

Conditions of Use

Design and
Installation
Specifications

When natural soils or vegetated stabilized soils in a channel are not adequat

to prevent channel erosion.

When a permanent ditch or pipe system is to be installed and a
temporary measure is needed.

In almost all cases, synthetic and organic coconut blankets are more
effective than riprap for protecting channels from erosion. Blankets
can be used with and without vegetation. Blanketed channels can be
designed to handle any expected flow and longevity requirement.
Some synthetic blankets have a predicted life span of 50 years or
more, even in sunlight.

Other reasons why blankets are better 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 haul and
heavy equipment to place. Blankets usually only require laborers with
hand tools, and sometimes a backhoe.

The Federal Highway Administration recommends not using flexible
liners whenever the slope exceeds 10 percent or the shear stress
exceeds 8 Ibs/ft’.

See BMP C122 for information on blankets.

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.

Disturbance of 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 before or in conjunction
with the construction of the pipe or channel so that it is in place when
the pipe or channel begins to operate.

The designer, after determining the riprap size that will be stable under
the flow conditions, shall consider that size to be a minimum 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 size, especially if there is nearby water
or a gully in which to toss the stones.

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 disintegrate on exposure to water or
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weathering and it shall be suitable in all respects for the purpose
intended.

Rubble concrete may be used provided it has a density of at least 150
pounds per cubic foot, and otherwise meets the requirement of this
standard and specification.

A lining 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.

Filter fabric shall not be used on slopes greater than 1-1/2:1 as 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 12
inches and larger.
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BMP C209: Outlet Protection

Purpose

Conditions of use

Design and
Installation
Specifications

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

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

The receiving channel at the outlet of a culvert shall be protected from
erosion by rock lining a minimum of 6 feet downstream and extending up
the channel sides a minimum of 1-foot above the maximum tailwater
elevation or 1-foot above the crown, whichever is higher. For large pipes
(more than 18 inches in diameter), the outlet protection lining of the
channel is lengthened to four times the diameter of the culvert.

e Standard wingwalls, and tapered outlets and paved channels should
also be considered when appropriate for permanent culvert outlet
protection. (See WSDOT Hydraulic Manual, available through
WSDOT Engineering Publications).

e Organic or synthetic erosion blankets, with or without vegetation, are
usually more effective than rock, cheaper, and easier to install.
Materials can be chosen using manufacturer product specifications.
ASTM test results are available for most products and the designer can
choose the correct material for the expected flow.

« With low flows, vegetation (including sod) can be effective.
e The following guidelines shall be used for riprap outlet protection:

1. If the discharge velocity at the outlet is less than 5 fps (pipe slope
less than 1 percent), use 2-inch to 8-inch riprap. Minimum
thickness is 1-foot.

2. For 5 to 10 fps discharge velocity at the outlet (pipe slope less than
3 percent), use 24-inch to 4-foot riprap. Minimum thickness is 2
feet.

3. For outlets at the base of steep slope pipes (pipe slope greater than
10 percent), an engineered energy dissipater shall be used.

« Filter fabric or erosion control blankets should always be used under
riprap to prevent scour and channel erosion.

» New pipe outfalls can provide an opportunity for low-cost fish habitat
improvements. For example, an alcove of low-velocity water can be
created by constructing the pipe outfall and associated energy
dissipater back from the stream edge and digging a channel, over-
widened to the upstream side, from the outfall. Overwintering juvenile
and migrating adult salmonids may use the alcove as shelter during
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high flows. Bank stabilization, bioengineering, and habitat features
may be required for disturbed areas. See Volume V for more
information on outfall system design.

Maintenance e Inspect and repair as needed.
Standards
* Add rock as needed to maintain the intended function.
e Clean energy dissipater it sediment builds up.
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BMP C220: Storm Drain Inlet Protection

Purpose

Conditions of Use

To prevent coarse sediment from entering drainage systems prior to
permanent stabilization of the disturbed area.

Where storm drain inlets are to be made operational before permanent
stabilization of the disturbed drainage area. Protection should be provided
for all storm drain inlets downslope and within 500 feet of a disturbed or
construction area, unless the runoff that enters the catch basin will be
conveyed to a sediment pond or trap. Inlet protection may be used
anywhere to protect the drainage system. It is likely that the drainage
system will still require cleaning.

Table 4.9 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 be limited to 1 acre or
less. Emergency overflows may be required where stormwater ponding
would cause a hazard. If an emergency overflow is provided, additional

end-of-pipe treatment may be required.

Storm Drain Inlet Protetion

Table 4.9

Applicable for

Type of Inlet Emergency Paved/ Earthen
Protection Overflow Surfaces Conditions of Use
Drop Inlet Protection
Excavated drop inlet Yes, Earthen Applicable for heavy flows. Easy
protection temporary to maintain. Large area
flooding will Requirement: 30" X 30'/acre
oceur
Block and gravel drop Yes Paved or Earthen  Applicable for heavy concentrated
inlet protection flows. Will not pond.
Gravel and wire drop No Applicable for heavy concentrated
inlet protection flows. Will pond. Can withstand
traffic.
Catch basin filters Yes Paved or Earthen  Frequent maintenance required.

Curb Inlet Protection

inlet protection

Curb inlet protection
with a wooden weir
Block and gravel curb

Small capacity
overflow

Yes

Paved

Paved

Used for sturdy, more compact
installation.
Sturdy, but limited filtration.

Culvert Inlet Protection

trap

Culvert inlet sediment

18 month expected life.
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Design and Excavated Drop Inlet Protection - An excavated impoundment around the
Installation storm drain. Sediment settles out of the stormwater prior to entering the
Specifications storm drain.
» Depth 1-2 ft as measured from the crest of the inlet structure.
« Side Slopes of excavation no steeper than 2:1.
e Minimum volume of excavation 35 cubic yards.
e Shape basin to fit site with longest dimension oriented toward the
longest inflow area.
« Install provisions for draining to prevent standing water problems.
o Clear the area of all debris.
e Grade the approach to the inlet uniformly.
« Drill weep holes into the side of the inlet.
» Protect weep holes with screen wire and washed aggregate.
e Seal weep holes when removing structure and stabilizing area.
e [t may be necessary to build a temporary dike to the down slope side
of the structure to prevent bypass flow.
Block and Gravel Filter - A barrier formed around the storm drain inlet
with standard concrete blocks and gravel. See Figure 4.14,
» Height 1 to 2 feet above inlet.
« Recess the first row 2 inches into the ground for stability.
« Support subsequent courses by placing a 2x4 through the block
opening.
« Do not use mortar.
e Lay some blocks in the bottom row on their side for dewatering the
pool.
» Place hardware cloth or comparable wire mesh with Y2-inch openings
over all block openings.
» 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.
e Outlet slope of 2:1.
« 1-foot wide level stone area between the structure and the inlet.
« Inlet slope stones 3 inches in diameter or larger.
» Outlet slope use gravel 2- to ¥-inch at a minimum thickness of 1-foot.
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Notes:

Plan View A

Concrete
Block
Gravel
Backfil
Section A - A Concrete Block Wire Screen or
. Filter Fabric
Gravel Backfill

1. Drop inlet sediment barriers are to be used for small, nearly level drainage areas. (less than 5%)
2. Excavate a basin of sufficient size adjacent to the drop inlet.

3. The top of the structure (ponding height) must be well below the ground elevation downslope to prevent
runeff from bypassing the inlet. A temporary dike may be necessary on the dowslope side of the structure.

Drain
Grate

_/\///\/

Figure 4.14 — Block and Gravel Filter

Gravel and Wire Mesh Filter - A gravel barrier placed over the top of the
inlet. This structure does not provide an overflow.

« Hardware cloth or comparable wire mesh with “z-inch openings.
e Coarse aggregate.
» Height 1-foot or more, 18 inches wider than inlet on all sides.

« Place wire mesh over the drop inlet so that the wire extends a
minimum of 1-foot beyond each side of the inlet structure.

« If more than one strip of mesh is necessary, overlap the strips.
« Place coarse aggregate over the wire mesh.

e The depth of the gravel should be at least 12 inches over the entire
inlet opening and extend at least 18 inches on all sides.
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Catchbasin Filters - Inserts should be designed by the manufacturer for
use at construction sites. The limited sediment storage capacity increases
the amount of inspection and maintenance required, which may be daily
for heavy sediment loads. The maintenance requirements can be reduced
by combining a catchbasin filter with another type of inlet protection.
This type of inlet protection provides flow bypass without overflow and
therefore may be a better method for inlets located along active rights-of-
way.

e 5 cubic feet of storage.
e Dewatering provisions.

« High-flow bypass that will not clog under normal use at a construction
site.

e The catchbasin filter is inserted in the catchbasin just below the
grating.

Curb Inlet Protection with Wooden Weir — Barrier formed around a curb
inlet with a wooden frame and gravel.

Wire mesh with '5-inch openings.

Extra strength filter cloth.

Construct a frame.

Attach the wire and filter fabric to the frame.
Pile coarse washed aggregate against wire/fabric.
Place weight on frame anchors.

Block and Gravel Curb Inlet Protection — Barrier formed around an inlet
with concrete blocks and gravel. See Figure 4.14.

e Wire mesh with Y2-inch openings.
» Place two concrete blocks on their sides abutting the curb at either side
of the inlet opening. These are spacer blocks.

e Place a 2x4 stud through the outer holes of each spacer block to align
the front blocks.

« Place blocks on their sides across the front of the inlet and abutting the
spacer blocks.

« Place wire mesh over the outside vertical face.
« Pile coarse aggregate against the wire to the top of the barrier.

Curb and Gutter Sediment Barrier — Sandbag or rock berm (riprap and
aggregate) 3 feet high and 3 feet wide in a horseshoe shape. See Figure
4.16.

« Construct a horseshoe shaped berm, faced with coarse aggregate if
using riprap, 3 feet high and 3 feet wide, at least 2 feet from the inlet.

» Construct a horseshoe shaped sedimentation trap on the outside of the
berm sized to sediment trap standards for protecting a culvert inlet.
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Maintenance
Standards

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

For systems using stone filters: If the stone filter becomes clogged
with sediment, the stones 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.

Do not wash sediment into storm drains while cleaning. Spread all
excavated material evenly over the surrounding land area or stockpile
and stabilize as appropriate.
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Plan View
(_ Back of Sidewalk A — /_ Catch Basin
2x4 Wood Stud
Back of Curb Concrete Block
(- -~ Curblnlet ~_ /

Wire Screen qr
Filter Fabric A

Section A-A (o o™e
%a" Drain Gravel
(20mmy)

Wire Screen or
Filter Fabric

24 Wood Stu
(100x50 Timber Stud

NOTES:

2. Barrier shall allow for overflow from severe storm event.

from the traveled way immediately.

Ponding Height

Concrete Block

Concrete Block

/
N

Curb Inlet

7
B

.

e
SEN

Catch Basin

7

%

1. Use block and gravel type sediment barrier when curb inlet is located in gently sloping street segment,
where water can pond and allow sediment to separate from runoff.

3. Inspect barriers and remove sediment after each storm event. Sediment and gravel must be removed

Figure 4.15 — Block and Gravel Curb Inlet Protection
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Plan View

k Back of Sidewalk

Burlap Sacks to Catch Basin

Overlap onto Curb

/ Curb Inlet

Back of Curb)

RUNOFF

s (\

RUNOFF

NOTES:

Gravel Filled Sandbags
Stacked Tightly

1. Place curb type sediment barriers on gently sloping street segments, where water can pond and allow
sediment to separate from runoff.
2. Sandbags of either burlap or woven "geotextile' fabric, are filled with gravel, layered and packed tightly.
3. Leave a one sandbag gap in the top row to provide a spillway for overflow.
4. Inspect barriers and remove sediment after each storm event. Sediment and gravel must be removed from
the traveled way immediately.

Figure 4.16 — Curb and Gutter Barrier

4-88

Volume Il — Construction Stormwater Pollution Prevention

February 2005

SITTS & HILL ENGINEERS, INC.
TACOMA, WASHINGTON

A-74



TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

BMP C233: Silt Fence

Purpose

Conditions of Use

Use of a silt fence reduces the transport of coarse sediment from a
construction site by providing a temporary physical barrier to sediment
and reducing the runoff velocities of overland flow. See Figure 4.19 for
details on silt fence construction.

Silt fence may be used downslope of all disturbed areas.

Silt fence is not intended to treat concentrated flows, nor is it 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 which overland flow can be treated solely by
a silt fence, rather than by a sediment pond, is when the area draining
to the fence is one acre or less and flow rates are less than 0.5 cfs.

Silt fences should not be constructed in streams or used in V-shaped
ditches. They are not an adequate method of silt control for anything
deeper than sheet or overland flow.

Jaints in filter fabric shall be spliced at

posts. Use staples, wire rings or 2"%2" by 14 Ga. wire or
equivalent to attach fabric to posts equivaﬁanl: if standard
T i// S : strength fabric used [
! E: x| Filter fabric
I ' | £
|l | £
( I
[
T T T AT T U %—E
| - -I— Minimum 4"x4" trench E
J o
-
Backifill trench with native sail —1
Post spacing may be increased or 3/4"-1.5" washed gravel

to 8" if wire backing is used
2"x2" wood posts, steel fence
posts, or equivalent

Design and
Installation
Specifications

Figure 4.19 - Silt Fence

Drainage area of 1 acre or less or in combination with sediment basin
in a larger site,

Maximum slope steepness (normal (perpendicular) to fence line) 1:1.
Maximum sheet or overland flow path length to the fence of 100 feet.
No flows greater than 0.5 cfs.

The geotextile used shall meet the following standards. All geotextile
properties listed below are minimum average roll values (i.e., the test
result for any sampled roll in a lot shall meet or exceed the values
shown in Table 4.10):
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Table 4.10
Geotextile Standards

Polymeric Mesh AOS
(ASTM D4751)

0.60 mm maximum for slit film wovens (#30 sieve). (.30
mm maximum for all other geotextile types (#50 sieve).
0.15 mm minimum for all fabric types (#100 sicve).

Water Permittivity
(ASTM D4491)

T .
0.02 sec” minimum

Grab Tensile Strength
(ASTM D4632)

180 Ibs. Minimum for extra strength fabric.

100 Ibs minimum for standard strength fabric.

Grab Tensile Strength
(ASTM D4632)

30% maximum

Ultraviolet Resistance
(ASTM D4355)

70% minimum

» Standard strength fabrics shall be supported with wire mesh, chicken
wire, 2-inch x 2-inch wire, safety fence, or jute mesh to increase the
strength of the fabric. Silt fence materials are available that have
synthetic mesh backing attached.

» Filter fabric material shall contain ultraviolet ray inhibitors and
stabilizers to provide a minimum of six months of expected usable
construction life at a temperature range of 0°F. to 120°F.

s 100 percent biodegradable silt fence is available that is strong, long
lasting, and can be left in place after the project is completed, if
permitted by local regulations.

e Standard Notes for construction plans and specifications follow. Refer
to Figure 4.19 for standard silt fence details.

The contractor shall install and maintain temporary silt fences at the
locations shown in the Plans. The silt fences shall be constructed in
the areas of clearing, grading, or drainage prior to starting those
activities. A silt fence shall not be considered temporary if the silt
fence must function beyond the life of the contract. The silt fence
shall prevent soil carried by runoff water from going beneath, through,
or over the top of the silt fence, but shall allow the water to pass

through the fence.

The minimum height of the top of silt fence shall be 2 feet and the
maximum height shall be 2% feet above the original ground surface.

The geotextile shall be sewn together at the point of manufacture, or at
an approved location as determined by the Engineer, to form geotextile
lengths as required. All sewn seams shall be located at a support post.
Alternatively, two sections of silt fence can be overlapped, provided
the Contractor can demonstrate, to the satisfaction of the Engineer, that
the overlap is long enough and that the adjacent fence sections are
close enough together to prevent silt laden water from escaping
through the fence at the overlap.
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The geotextile shall be attached on the up-slope side of the posts and
support system with staples, wire, or in accordance with the
manufacturer's recommendations. The geotextile shall be attached to
the posts in a manner that reduces the potential for geotextile tearing at
the staples, wire, or other connection device. Silt fence back-up
support for the geotextile in the form of a wire or plastic mesh is
dependent on the properties of the geotextile selected for use. If wire
or plastic back-up mesh is used, the mesh shall be fastened securely to
the up-slope of the posts with the geotextile being up-slope of the
mesh back-up support.

The geotextile at the bottom of the fence shall be buried in a trench to
a minimum depth of 4 inches below the ground surface. The trench
shall be backfilled and the soil tamped in place over the buried portion
of the geotextile, such that no flow can pass beneath the fence and
scouring can not occur. When wire or polymeric back-up support
mesh is used, the wire or polymeric mesh shall extend into the trench a
minimum of 3 inches.

The fence posts shall be placed or driven a minimum of 18 inches. A
minimum depth of 12 inches is allowed if topsoil or other soft
subgrade soil is not present and a minimum depth of 18 inches cannot
be reached. Fence post depths shall be increased by 6 inches if the
fence is located on slopes of 3:1 or steeper and the slope is
perpendicular to the fence. If required post depths cannot be obtained,
the posts shall be adequately secured by bracing or guying to prevent
overturning of the fence due to sediment loading,.

Silt fences shall be located on contour as much as possible, except at
the ends of the fence, where the fence shall be turned uphill such that
the silt fence captures the runoff water and prevents water from
flowing around the end of the fence.

If the fence must cross contours, with the exception of the ends of the
fence, gravel check dams placed perpendicular to the back of the fence
shall be used to minimize concentrated flow and erosion along the
back of the fence. The gravel check dams shall be approximately 1-
foot deep at the back of the fence. It shall be continued perpendicular
to the fence at the same elevation until the top of the check dam
intercepts the ground surface behind the fence. The gravel check dams
shall consist of crushed surfacing base course, gravel backfill for
walls, or shoulder ballast. The gravel check dams shall be located
every 10 feet along the fence where the fence must cross contours.
The slope of the fence line where contours must be crossed shall not
be steeper than 3:1.

Wood, steel or equivalent posts shall be used. Wood posts shall have
minimum dimensions of 2 inches by 2 inches by 3 feet minimum
length, and shall be free of defects such as knots, splits, or gouges.
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Steel posts shall consist of either size No. 6 rebar or larger, ASTM A
120 steel pipe with a minimum diameter of 1-inch, U, T, L, or C shape
steel posts with a minimum weight of 1.35 Ibs./ft. or other steel posts
having equivalent strength and bending resistance to the post sizes
listed. The spacing of the support posts shall be a maximum of 6 feet.

Fence back-up support, if used, shall consist of steel wire with a
maximum mesh spacing of 2 inches, or a prefabricated polymeric
mesh. The strength of the wire or polymeric mesh shall be equivalent
to or greater than 180 lbs. grab tensile strength. The polymeric mesh
must be as resistant to ultraviolet radiation as the geotextile it supports.

Silt fence installation using the slicing method specification details
follow. Refer to Figure 4.20 for slicing method details.

The base of both end posts must be at least 2 to 4 inches above the top
of the silt fence fabric on the middle posts for ditch checks to drain
properly. Use a hand level or string level, if necessary, to mark base
points before installation.

Install posts 3 to 4 feet apart in critical retention areas and 6 to 7 feet
apart in standard applications.

Install posts 24 inches deep on the downstream side of the silt fence,
and as close as possible to the fabric, enabling posts to support the
fabric from upstream water pressure.

Install posts with the nipples facing away from the silt fence fabric.

Attach the fabric to cach post with three ties, all spaced within the top
8 inches of the fabric. Attach each tie diagonally 45 degrees through
the fabric, with each puncture at least 1 inch vertically apart. In
addition, cach tie should be positioned to hang on a post nipple when
tightening to prevent sagging.

Wrap approximately 6 inches of fabric around the end posts and secure
with 3 ties.

No more than 24 inches of a 36-inch fabric is allowed above ground
level.

The rope lock system must be used in all ditch check applications.

The installation should be checked and corrected for any deviation
before compaction. Use a flat-bladed shovel to tuck fabric deeper into
the ground if necessary.

Compaction is vitally important for effective results. Compact the soil
immediately next to the silt fence fabric with the front wheel of the
tractor, skid steer, or roller exerting at least 60 pounds per square inch.
Compact the upstream side first and then each side twice for a total of
four trips.

February 2005

Volume Il — Construction Stormwater Pollution Prevention 4-97

SITTS & HILL ENGINEERS, INC.
TACOMA, WASHINGTON

A-78



TRANSPORTATION AND DRIVER TRAINING MODULAR BUILDING PROJECT
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

* Any damage shall be repaired immediately.

:;i:arr:;‘en;nce o If concentrated flows are evident uphill of the fence, they must be
anaards intercepted and conveyed to a sediment pond.

« It is important to check the uphill side of the fence for signs of the
fence clogging and acting as a barrier to flow and then causing
channelization of flows parallel to the fence. If this occurs, replace the
fence or remove the trapped sediment.

» Sediment deposits shall either be removed when the deposit reaches
approximately one-third the height of the silt fence, or a second silt
fence shall be installed.

« If the filter fabric (geotextile) has deteriorated due to ultraviolet
breakdown, it shall be replaced.

i3
Ponding height POST SPACING:
max. 247 T* max. on opsn runs
4 :L_i & max. on pocling areas
upm.::-:nh:‘:o: b :L—I
row— £ 0
Drive over sach side of POST DEPTH:
siit fence 2 to 4 times As much below ground
as fabric above ground
100%
7. 7. 7
GG
AANTUENIAN
GL T
\//W,.\\\ ATIACHMENT DETAILS:
>/<$\///\\\//Q.\///\.\\ # Gather fabsic at posts, F needed,
\>j\\\ll§‘//<\\//<\\ ® Uiiize three ties per post, all within top B° of fabric.
\\/\\\/{Q\{\\\/\\\ ® Position each tie di y holes
/// /// /// /// & minimum of T apan.
R , i
- chieona .
No more than 24" of a 36" fabric L:.Wc:ﬁu-;‘m::mm
is allowed above ground.
Roll of sit fence
Fabric
above
oW
T ——
I e
# Diltiietiil i 200-300mm
. 0 VNN
‘%@gf’i}' DR 5 s |
Horizontal chisel point Skcing blade
(76 rmim wicith) (18 mm width)
Vibratory plow is not acceptable because of horizontal compaction
Figure 4.20 — Silt Fence Installation by Slicing Method
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this provision are allowed as long as the divider is permeable,
structurally sound, and designed to prevent erosion under or around
the barrier.

To aid in determining sediment depth, one-foot intervals shall be
prominently marked on the riser.

If an embankment of more than 6 feet is proposed, the pond must
comply with the criteria contained in Volume IIT regarding dam safety
for detention BMPs.

The most common structural failure of sedimentation basins is caused
by piping. Piping refers to two phenomena: (1) water seeping through
fine-grained soil, eroding the soil grain by grain and forming pipes or
tunnels; and, (2) water under pressure flowing upward through a
granular soil with a head of sufficient magnitude to cause soil grains to
lose contact and capability for support.

The most critical construction sequences to prevent piping will be:

1. Tight connections between riser and barrel and other pipe
connections.

2. Adequate anchoring of riser.
3. Proper soil compaction of the embankment and riser footing.

4. Proper construction of anti-seep devices.

Maintenance e Sediment shall be removed from the pond when it reaches 1-foot in
Standards depth.

¢ Any damage to the pond embankments or slopes shall be repaired.
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BMPs for Mobile
Fueling of
Vehicles and
Heavy Equipment

Note that some
local fire
departments may
have restrictions
on mobile fueling
practices.

Description of Pollutant Sources: Mobile fueling, also known as fleet
fueling, wet fueling, or wet hosing, is the practice of filling fuel tanks of
vehicles by tank trucks that are driven to the yards or sites where the
vehicles to be fueled are located. Mobile fueling is only conducted using
diesel fuel, as mobile fueling of gasoline is prohibited. Diesel fuel is
considered as a Class II Combustible Liquid, whereas gasoline is
considered as a Flammable Liquid.

Historically mobile fueling has been conducted for off-road vehicles that
are operated for extended periods of time in remote areas. This includes
construction sites, logging operations, and farms. Mobile fueling of on-
road vehicles is also conducted commercially in the State of Washington.

Pollutant Control Approach: Proper training of the fueling operator, and
the use of spill/drip control and reliable fuel transfer equipment with
backup shutoff valving are typically needed.

Applicable Operational BMPs:

Organizations and individuals conducting mobile fueling operations must
implement the following BMPs. The operating procedures for the
driver/operator should be simple, clear, effective and their implementation
verified by the organization that will potentially be liable for
environmental and third party damage.

« Ensure that all mobile fueling operations are approved by the local fire
department and comply with local and Washington State fire codes.

» In fueling locations that are in close proximity to sensitive aquifers,
designated wetlands, wetland buffers, or other waters of the State,
approval by local jurisdictions is necessary to ensure compliance with
additional local requirements.

« Ensure the compliance with all 49 CFR 178 requirements for DOT 406
cargo tanker. Documentation from a Department of Transportation
(DOT) Registered Inspector shall be proof of compliance.

« Ensure the presence and the constant observation/monitoring of the
driver/operator at the fuel transfer location at all times during fuel
transfer and ensure that the following procedures are implemented at
the fuel transfer locations:

— Locating the point of fueling at least 25 feet from the nearest storm
drain or inside an impervious containment with a volumetric
holding capacity equal to or greater than 110 percent of the fueling
tank volume, or covering the storm drain to ensure no inflow of
spilled or leaked fuel. Storm drains that convey the inflow to a
spill control separator approved by the local jurisdiction and the
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fire department need not be covered. Potential spill/leak
conveyance surfaces must be impervious and in good repair.

Placement of a drip pan, or an absorbent pad under each fueling
location prior to and during all dispensing operations. The pan
(must be liquid tight) and the absorbent pad must have a capacity
of 5 gallons. Spills retained in the drip pan or the pad need not be
reported.

The handling and operation of fuel transfer hoses and nozzle, drip
pan(s), and absorbent pads as needed to prevent spills/leaks of fuel
from reaching the ground, storm drains, and receiving waters.

Not extending the fueling hoses across a traffic lane without
fluorescent traffic cones, or equivalent devices, conspicuously
placed so that all traffic is blocked from crossing the fuel hose.

Removing the fill nozzle and cessation of filling when the
automatic shut-off valve engages. Do not allow automatic shutoff
fueling nozzles to be locked in the open position.

Not “topping off” the fuel receiving equipment

Provide the driver/operator of the fueling vehicle with:

Adequate flashlights or other mobile lighting to view fill openings
with poor accessibility. Consult with local fire department for
additional lighting requirements.

Two-way communication with his/her home base.

Train the driver/operator annually in spill prevention and cleanup
measures and emergency procedures. Make all employees aware of
the significant liability associated with fuel spills.

The fueling operating procedures should be properly signed and dated
by the responsible manager, distributed to the operators, retained in the
organization files, and made available in the event an authorized
government agency requests a review.

Ensure that the local fire department (911) and the appropriate regional

office of the Department of Ecology are immediately notified in the
event of any spill entering the surface or ground waters. Establish a
“call down list” to ensure the rapid and proper notification of

management and government officials should any significant amount

of product be lost off-site. Keep the list in a protected but readily
accessible location in the mobile fueling truck. The “call down list”

should also pre-identify spill response contractors available in the area

to ensure the rapid removal of significant product spillage into the
environment.
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e Maintain a minimum of the following spill clean-up materials in all
fueling vehicles, that are readily available for use:

— Non-water absorbents capable of absorbing 15 gallons of diesel
fuel;

- A storm drain plug or cover kit;

— A non-water absorbent containment boom of a minimum 10 feet in
length with a 12-gallon absorbent capacity;

— A non-metallic shovel; and,
- Two, five-gallon buckets with lids.

« Use automatic shutoff nozzles for dispensing the fuel. Replace
automatic shut-off nozzles as recommended by the manufacturer,

« Maintain and replace equipment on fueling vehicles, particularly hoses
and nozzles, at established intervals to prevent failures.

Applicable Structural Source Control BMPs: Include the following fuel

transfer site components:

« Automatic fuel transfer shut-off nozzles; and,

« An adequate lighting system at the filling point.
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Construction Stormwater Pollution Prevention Plan Checklist

Fuyall District - Tran inn & Driver Training Modular Building Proj
Project Name: Liyel upEcl'ru-:H_ sirick - Transpartation & Driver Training Madular Building Project

City Reference No,
Consiruction Permial Mo.
Review Dane:

Cin-=site Inspection Review Date:
Consimuction SWEPP Reviewer:

Section | = C ion SWPPP N i
Construction Stormwater Pollution Prevention Elemenis

1. & Describe how each of the Construction Stormwater Pollution Prevention Elements

has been addressed though the Construction SWPPP.

& Idemify the type and location of BMPs used to satisfy the required clement,

X, i Provide written justification sdentifying the reason an element is not applicable 1o the
proposal.

b

Thirteen Required Elements - Construction Stormwater Pollution Prevention Plan

v Mark Clearing Limits

" Establish Consiruction Access
¥ Control Flow Rates

& Insiall Sediment Conirols
.o Siabilize Soils

W Protect Slopes

. _v PFrotect Deaim Inlets

_+ Stabilize Channels and Outlets
v Control Pollutants

10, _+ Control De-Watering

11, _ & Maintain BMPs

12 Manage the Project

13. Protect Low Impact Development BMPs

e

Froject Deseription

v Total project area

" Taotal proposed impervious arca

v" Total proposed arca o be disturbed, including off-site borrow and fill arcas
I Total volumes of proposed cut and fill
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Existing Site Conditions

1. v Description of the existing topography
2. v Description of the existing vegetation
v" Description of the existing drainage

L

Adjacent Areas

1. Description of adjacent areas which may be affected by site disturbance or drain to
project site.
v a. Streams
v b. Lakes
¢ Wetlands
v d. Residential Areas
v e. Roads
n/a f. Other

ted

_v Description of the downstream drainage path leading from the site to the recciving
body of water. (Minimum distance of 400 yards.)

Critical Areas

], Ma Description of critical arcas that are on or adjacent to the site.
n/a Description of special requirements for working in or near critical areas.

|3

Soils

Description of on-site soils.
a. Soil name(s)

b. Soil mapping unit
¢. Erodibility

d. Settleability

¢. Permeability
f.

E.
h.

SOOI NN

Depth
Texture
Soil Structure
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Erosion Problem Areas
1. v Description of potential erosion problems on site.
Construction Phasing

1. ¥ Construction sequence
2. " Construction phasing (if proposed)

Construction Schedule

1. + Provide a proposed construction schedule.
2. " Wet Season Construction Activities
" a. Proposed wet scason construction activities.
n/a b. Proposed wet season construction restraints for environmentally sensitive/critical
dareds.

Financial/Ownership Responsibilities

1. " Identify the property owner responsible for the initiation of bonds and/or other
financial securities.

2. v Describe bonds and/or other evidence of financial responsibility for liability
associated with erosion and sedimentation impacts.

Engineering Calculations

1. ¥ Provide Design Calculations.
v a. Sediment Ponds/Traps
n/a b. Diversions
n/a c. Waterways
+ d. Runoff/Stormwater Detention Calculations
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