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1.0 INTRODUCTION

This Construction Stormwater Pollution Prevention Plan (CSWPPP) has been prepared for the construction of the
Puyallup School District Kessler Center project. The site address is 1501 39" Avenue SW, Puyallup, WA 98373.
The improvements are proposed on parcel number 0419043117 (18.98 acres). This CSWPPP has been prepared
in accordance with the 2012 Stormwater Management Manual for Western Washington as Amended in
December 2014 (the Manual), which has been adopted by the City of Puyallup.

2.0 CONSTRUCTION STORMWATER POLLUTION PREVENTION ELEMENTS

Below is a discussion of each of the thirteen 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 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. The location
of BMPs is shown on the drawings included in Appendix B.

2.1 Element 1- Preserve Vegetation/Mark Clearing Limits

Work limits will be identified in the field from the construction plans. Silt fence and/or construction fence will
be used to delineate the limits of construction. No work shall be performed within the wetland buffer indicated
on the project plans and no area within the buffer shall be disturbed.

Applicable BMPs: BMP C101: Preserving Natural Vegetation
BMP C102: Buffer Zones
BMP C233: Silt Fence

2.2 Element 2- Establish Construction Access

Construction vehicles will utilize the existing paved site accesses off of 39™" Avenue SW and 17%" Street SW to
access the project site. Any debris generated as a result of construction activity will be swept clean as necessary
to prevent tracking onto roadways. If it is deemed necessary at any point during construction, a stabilized
construction entrance shall be installed.

Applicable BMPs: BMP C105: Stabilized Construction Entrance

2.3 Element 3- Control Flow Rates

During construction, runoff from destabilized surfaces will not be allowed to enter the proposed infiltration
trench. The contractor shall provide a temporary sediment pond with a minimum required bottom area of 9,200
square feet to infiltrate construction stormwater. See Section 12.0 of this CSWPPP for more information and see
sheet C1.1 of the project plans.

Applicable BMPs: BMP C241: Temporary Sediment Pond

2.4 Element 4- Install Sediment Controls
A temporary sediment pond shall be provided as described in Element 3. Silt fence will be installed along the
down-gradient limits of work.

Applicable BMPs: BMP C233: Silt Fence
BMP C241: Temporary Sediment Pond

SITTS & HILL ENGINEERS, INC. 1
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2.5 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 April 30 (7 days from May 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 C120: Temporary and Permanent Seeding
BMP C121: Mulching
BMP C123: Plastic Covering
BMP C125: Topsoiling
BMP C130: Surface Roughening
BMP C140: Dust Control

2.6 Element 6- Protect Slopes
Disturbed slopes shall be stabilized as described in Element 5, above.

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

2.7 Element 7- Protect Drain Inlets

All storm drain inlets and catch basins — existing and proposed — 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 C220: Storm Drain Inlet Protection

2.8 Element 8- Stabilize Channels and Outlets
The use of existing or new channels is not proposed.

Applicable BMPs: N/A

2.9 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

SITTS & HILL ENGINEERS, INC. 2
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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 C151:  Concrete Handling
BMP C152:  Sawcutting and Surfacing Pollution Prevention
BMP C153:  Material Delivery, Storage and Containment
BMP C154:  Concrete Washout Area

2.10 Element 10- Control De-Watering
Discharge foundation, vault, and trench dewatering water, which have characteristics similar to stormwater
runoff at the site, into a controlled conveyance system before discharge to a sediment trap or sediment pond.

Applicable BMPs: N/A

2.11 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 C160: Certified Erosion and Sediment Control Lead

2.12 Element 12- Manage the Project

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 Certified Erosion and Sediment Control Lead (CESCL) who
is responsible for ensuring compliance with all local, state, and federal ESC and water quality requirements. The
CESCL identified prior to the start of construction will be on-call at all times.

Wet season work requirements and limitations will be implemented per the Manual.
Applicable BMPs: BMP C150: Materials on Hand

BMP C160: Certified Erosion and Sediment Control Lead
BMP C162: Scheduling

SITTS & HILL ENGINEERS, INC. 3
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2.13 Element 13- Protect Low Impact Development BMPs

Install BMPs such as silt fencing as necessary to protect the proposed bioretention facility. Any accumulation of
sediment within the facility is to be cleaned out along with any bioretention soil media that has accepted fine
sediment. Any bioretention soil media that has been removed for containing fine material must be replaced
according to the requirements for said media in the project documents. The placement of any equipment within
the bioretention facility, both before and after the placement of the soil media, is to be avoided. Foot traffic
following the placement of the soil media is similarly to be avoided.

Applicable BMPs: BMP C233: Silt Fence

SITTS & HILL ENGINEERS, INC. 4
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3.0 PROJECT DESCRIPTION

The project proposes to construct the Kessler Center for the Puyallup School District, which will include
classrooms, meeting rooms, and district staff offices. The site is located at 1501 39" Avenue SW, Puyallup, WA
98373. See the Vicinity map included in Figure 1. In addition, the project proposes storm drainage, sanitary
sewer, and water utility improvements together with surfacing and restoration that includes paving, curb and
sidewalk, and vegetative improvements. Storm improvements included catch basins, conveyance piping,
infiltration trenches, and a bioretention facility. The proposed project surface coverages are summarized in

Table 1 of this report.

Table 1 - Project Surface Coverages (South and Southwest Subbasins)

Square

Coverage Description Sﬂ::tre Acres
Grass / Landscaping 214,196 4.92
Gravel 34,372 0.78
Building 1,188 0.03
Pavement 23,363 0.54
Total Impervious 58,923 1.35
Total Project Area | 273,119 6.27

Coverage Description Feet Acres
Grass / Landscaping 82,833 1.90
Gravel 66,104 1.52
Building 20,547 0.47
Pavement 103,635 2.38

Total Impervious | 190,286 4.37

Total Project Area | 273,119 6.27

SITTS & HILL ENGINEERS, INC.
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Figure 1 - Vicinity Map
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4.0 EXISTING SITE CONDITIONS

The existing site is gently sloped. The majority of the site has previously been cleared of all forested vegetation
and developed in some manner. The site surfacing consists of buildings, impervious pavements and gravels, and
vegetative surfaces. Please see Table 1 of this report for a summary of existing and proposed surfacing for this

project.

The project site is located within the City of Puyallup’s Pothole Drainage Basin. The stormwater runoff from the
site is generally directed to four onsite subbasins, a north, a south and a southwest subbasin as well as the
newly created warehouse addition subbasin. The north subbasin includes surface runoff from the existing ITC,
Central Kitchen the original Warehouse buildings, and several paved parking lots. The north basin has existing
stormwater quality and quantity facilities (StormFilter®, flow control manhole/oil pollution control device, and
infiltration pond.) The south subbasin includes surface runoff from the existing gravel driver training area. The
south subbasin has existing stormwater quality (biofiltration swale) that is located upstream of the stormwater
quantity facilities (infiltration pond). The southwest subbasin includes runoff that is tributary to the existing
wetland that is generally located on an adjacent offsite parcel. The existing wetland receives associated run on
from both 17" Street SW and 12 Street E. The new warehouse addition subbasin discharges to the new
infiltration trench constructed as a part of the recent warehouse Addition Project.

SITTS & HILL ENGINEERS, INC. 6
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The majority of the proposed work will take place with the south subbasin, with small portions of the project
being located in the north and southwest subbasins. Please see the subbasin exhibit presented as Figure 3 of the
Stormwater Site Plan for this project (bound under a separate cover).

5.0 ADJACENT AREAS

The site is bounded on the south and west by residential properties. To the southwest is a property containing
the adjacent wetland. To the east is an undeveloped property. To the north is SR-512. The site is adjacent to 17"
Street SW and 39" Avenue SW. No disturbance to areas adjacent to the project site are proposed. There are no
streams, lakes, wetlands, or other riparian areas on or adjacent to the property that will be negatively impacted.

6.0 CRITICAL AREAS

The project site is located within an area of minimal flood hazard (0.2% annual change flood hazard), Zone X.
This site is located near 89" Avenue Court East, which has documented flooding problems due to the nature of
the Black Swamp Pothole subbasin.

An existing Category IV wetland has been identified adjacent to and offsite with portions of it extending onsite
and located in the southwest portion of the parcel. The wetland reconnaissance work performed and document
prepared by Grette Associates, dated May 2019, states the Category IV wetland located in the southwest
portion of the parcel shall have a buffer zone of 50 ft. All proposed project improvements are located outside of
the wetland and buffer zone.

The project lies within an aquifer recharge area and wellhead protection area, as defined by the City of
Puyallup’s Aquifer Recharge and Wellhead Protection Areas, see Figure 7. This project does not negatively
impact the Aquifer Recharge or Wellhead protection area.

We are not aware of any other critical areas on or near the site.

7.0 SOILS

A geotechnical investigation of the project area has been completed by Associated Earth Sciences, Inc. (AESI)
and summarized in their geotechnical report dated June 17, 2019 (bound separate from this Preliminary
Stormwater Site Plan). However, additional explorations have been completed for the purposes of determining
infiltration rates in the vicinity of the proposed infiltration facilities. These explorations are described in the
December 18, 2019 Subsurface Exploration, Infiltration Testing and Design Infiltration Rate Determination
Report from AESI (also bound separately)..

8.0 POTENTIAL EROSION PROBLEM AREAS

No portions of the project site present a particular problem for erosion. The use of the BMPs described in
Section 1.0 of this CSWPPP will mitigate the erosion of all surfaces destabilized as a part of construction
activities.

9.0 CONSTRUCTION PHASING

No construction phasing is proposed.

SITTS & HILL ENGINEERS, INC. 7
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10.0 CONSTRUCTION SCHEDULE
The contractor will coordinate all scheduling needed for the proposed construction. It is anticipated that work
will start in spring of 2020 and finish in summer of 2021.

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

11.0 FINANCIAL / OWNERSHIP RESPONSIBILITIES

The contractor will be responsible for all erosion and maintenance liabilities during construction. The project
owner is the Puyallup School District. Any bonds or other financial securities required will be provided by the
District.

12.0 ENGINEERING CALCULATIONS

The proposed temporary sediment pond has been sized using WWHM, a DOE-approved continuous rainfall
runoff modeling program. The pond has been conservatively sized to completely infiltrate storm events up to
the 100-year event. The following calculation uses the tributary area for the proposed infiltration trench, which
can be found in the separately-bound Stormwater Site Plan for this project.

=

==

-

B3 - Basin 1 Predeveloped

Subbasin Name: |Basin 1

Surface

Interflow Groundwater

Flows To: |

Area in Basin

Available Pervious Acres

[v Show Only Selected

Available Impervious Acres

[w C.Forest, Flat

| 1591

-

B3 - Basin 1 Mitigated

Subbasin Name: |Basin 1

| [ Designate as Bypass for POC:

Surface

Interflow Groundwater

Flows To:  |Trapezoidal Pond 1

| |Trapeznidal Pond 1 | |

Area in Basin
Available Pervious Acres

[v Show Only Selected

Awvailable Impervious Acres

W PARKING/FLAT | [5.31
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B3 « Trapezoidal Pond 1 Mitigated @
Facility Name |Trapeznidal Pond 1 | Facility Type
Qutlet 1 Qutlet 2 Qutlet 3

Downstream Connections |0 | |0 | |0 |
[ Precipitation Applied to Facility Auto Pond | Qick Pond |
| Ewvaporation &pplied to Facilibg Facility Dimension Diagram |

Fﬂ_':_:"“y D'mE"S_'D"S Outlet Structure Data_|

Facility Bottam Elewvation [ft] ] Riser Height (f) IT H

B attom Le.ngth [ft] 200 Riser Diameter in)  [12 _!

B DttEIITI W idth [ft] 45 Rizer TPDE IFlati %l

Effective Depth [ft] ER Notch Type

Left Side Slope [HAS) 3

Bottam Side Slope [H.] 3

Right Side Slope [HAS 3

Ve Ste Slazailild 3 Orifice  Diameter Height

Infiltration fres = Number (in) (ft)

Meazured |nfiltration B ate (indhr) 0.4 —{ 1 o _l I H

Reduction Factar(infilk*factor] 1 —I 2 |EI _l |EI H

UszeWetted Surface Area [sidewalls]  yes —{ 3 o _l I H

Total Wolume [Hfiltrated [ac-f)] 2EE3. 47

Tatal Volurne Through Rizer [ac-ft) 13.229 Pond Yolume at Riser Head [ac-ft] 1327

Total Yolume Through Facility [ac-ft] 267665 Show Pond Table Open Table ;l

Percent Infiltrated 99 51 .

Initis 0
oize Infiltration Fond |

Target %: [100 =

Tide Gate l Time Series ] Demand ]

Determine Cutlet With Tide Gate

[ Use Tide Gate

Tide Gate Elewvation (i) 0 Downstream Connection | -l

Creerlaw Elewation (ft) 0 lterations D
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& Analysis ==
n Flow Fregunency ~
Ml 100 1 Cumulative Probability 10.0 Flow(cfs) Predeveloped Mitigated
2 Year = 0.1423 0.0000
5 Year = 0.2184 0.0000
10 Year = D.2651 0.0000
o ®oRLE 25 Year = 0.31%0 0.0000
_— 1.0 + e 1.0 50 Year = 0.3556 0.0000
% mz??( N 100 Year = D.3892 0.0000
- IS
:_'o-: + 501 Annual Peaks
i }g“ = o 1502 D.1365 0.0000
014 . 1503 0.0870 0.0000
1504 0.1605 0.0000
+++++ 1905 0.0760 0.0000
o :: 1506 0.0451 0.0000
1507 0.2223 0.0000
0.01 0.01 1908 0.1566 0.0000
051 2 5 10 20 30 50 70 80 90 9% 98 99995 100 el Lealaes L=1nnn
1510 D.2164 0.0000
Stream Protection Duration ] LID Duration Flow Frequency | W ater Cuality ] Hydrograph [ Al e el el
Wwetland Input Volumes J LID Report J Fecharge Duration ] Recharge Predeveloped J Fecharge Mitigated J i;ig g:igg ggggg
Analyze datasets Compact WDk | Delete Selected | | Gty (A7 :" 1514 0.0569 0.0000
1915 0.0974 0.0000
1916 0.1420 0.0000
1917 0.0458 0.0000
15918 0.1462 0.0000
1919 0.1234 0.0000
1820 0.1442 0.0000
1921 0.1581 0.0000
1922 0.1539 0.0000
15923 0.1261 0.0000
’_‘ 1524 0.0624 0.0000
Flood Frequency Method 1925 0.0826 0.0000
¥ LogPearson Type 1l 178 1926 0.1358 0.0000
 Weibull 1927 0.1124 0.0000
¢ Cunnane 1928 0.1072 0.0000
& ClEEEn 1929 0.2152 0.0000 v
< >
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APPENDIX A — Applicable BMPs

The following BMPs were copied out of Volume 2 of the Manual. These may be used for reference and
maintenance purposes. The BMPs are discussed on the following pages.

Operational BMPs:

BMP C101: Preserving Natural Vegetation

BMP C102: Buffer Zones

BMP C105: Stabilized Construction Entrance

BMP C120: Temporary and Permanent Seeding

BMP C121: Mulching

BMP C123: Plastic Covering

BMP C125: Topsoiling

BMP C130: Surface Roughening

BMP C140: Dust Control

BMP C150: Materials on Hand

BMP C151: Concrete Handling

BMP C152: Sawcutting and Surfacing Pollution Prevention
BMP C153: Material Delivery, Storage and Containment
BMP C154: Concrete Washout Area

BMP C160: Certified Erosion and Sediment Control Lead (CESCL)
BMP C162: Scheduling

BMP C220: Storm Drain Inlet Protection

BMP C233: Silt Fence

BMP C241: Temporary Sediment Pond

SITTS & HILL ENGINEERS, INC. 11
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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

MNatural vegetation should be preserved on steep slopes, near perennial and intermittent
watercourses or swales, and on building sites in wooded areas.

« As required by local governments.

« Phase construction to preserve natural vegetation on the project site for as long as
possible during the construction period.

Design and Installation Specifications

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

The preservation of individual plants is more difficult because heavy equipment is gen-
erally 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 involved. Local governments may also have ordinances to save natural veget-
ation and trees.

« Fence or clearly mark areas around trees that are to be saved. ltis 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:

« 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 usu-
ally do not cause problems although sensitivity between species does vary and
should be checked. Trees can typically tolerate fill of 6 inches or less. For shrubs

2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 266
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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 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 neces-
sary 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.

« 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, itis best to tunnel under
them. This can be done with hand tools or with power augers. Ifitis 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 if roots will be exposed for
more than 24-hours.

= Backfill the trench as soon as possible.

= Tunnel beneath root systems as close to the center of the main trunk to pre-
serve 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 madrona 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
meisture conditions that other trees would not.

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

Maintenance Standards

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.

« [ftree roots have been exposed orinjured, “prune” cleanly with an appropriate prun-
ing saw or loppers 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.

BMP C102: Buffer Zones

Purpose

Creation of an undisturbed area or sfrip of natural vegetation or an established suitable
planting that will provide a living filter to reduce soil erosion and runoff velocities.

Conditions of Use

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

Critical-areas buffer zones should not be used as sediment treatment areas. These
areas shall remain completely undisturbed. The local permitting authority may expand
the buffer widths temporarily to allow the use of the expanded area for removal of sed-
iment.

Design and Installation Specifications

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

« Leave all unstable steep slopes in natural vegetation.

« Mark clearing limits and keep all equipment and construction debris out of the nat-
ural areas and buffer zones. Steel construction fencing is the most effective method
in protecting sensitive areas and buffers. Alternatively, wire-backed silt fence on
steel posts is marginally effective. Flagging alone is typically not effective.

« Keep all excavations outside the dripline of trees and shrubs.

« Do not push debris or extra soil into the buffer zone area because it will cause
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damage from burying and smothering.

« Vegetative buffer zones for streams, lakes or other waterways shall be established
by the local permitting authority or other state or federal permits or approvals.

Maintenance Standards

Inspect the area frequently to make sure flagging remains in place and the area remains
undisturbed. Replace all damaged flagging immediately.

BMP C103: High Visibility Fence
PumMose

Fencing¥g intended to:
1. Restrichglearing to approved limits.

2. Prevent didyrbance of sensitive areas, their buffers, and otherdreas required to be
left undisturbag.

3. Limit constructiorNgaffic to designated construction entrgfices, exits, or internal
roads.

4. Protect areas where manging with survey tape maynot provide adequate pro-
tection.

Conditions of Use

To establish clearing limits plastic, fabric,\gMetal fence may be used:

« Atthe boundary of sensitive areasheiNguffers, and other areas required to be left
uncleared.

« As necessary to control vehjfle access to and W the site.
Design and Installation $pecifications

High visibility plastic fengf shall be composed of a high-denNy polyethylene material
and shall be at least foff feet in height. Posts for the fencing shal{ be steel or wood and
placed every 6 feet gfi center (maximum) or as needed to ensure rgidity. The fencing
shall be fastened 0 the post every six inches with a polyethylene tie.\Qn long continuous
lengths of fenci/fg, a tension wire or rope shall be used as a top stringerNgQ prevent sag-
ging betwegyf posts. The fence color shall be high visibility crange. The feNge tensile
strength gifall be 360 Ibs./ft. using the ASTM D4595 testing method.

If apppfpriate install fabric silt fence in accordance with EMP C233: Silt Fence (pXg7) to
actAs high visibility fence. Silt fence shall be at least 3 feet high and must be highlyNis-
igfle to meet the requirements of this BMP.

2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 269

SITTS & HILL ENGINEERS, INC. 15
TACOMA, WASHINGTON



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

Metal fe
cifications.

Metal fences shall be at leas i e highly visible.

Fences shall not be wired or sta

mediately and visibility restored.
BMP C105: Stabilized Construction Entrance / Exit

Purpose

Stabilized Construction entrances are established to reduce the amount of sediment
transported onto paved roads by vehicles or equipment. This is done by constructing a
stabilized pad of quarry spalls at entrances and exits for construction sites.

Conditions of Use

Construction entrances shall be stabilized wherever traffic will be entering or leaving a
construction site if paved roads or other paved areas are within 1,000 feet of the site.

For residential construction provide stabilized construction entrances for each residence,
rather than only at the main subdivision entrance. Stabilized surfaces shall be of suf-
ficient length/width to provide vehicle access/parking, based on lot size/configuration.

On large commercial, highway, and road projects, the designer should include enough
extra materials in the contract to allow for additional stabilized entrances not shown in
the initial Construction SWPPP. It is difficult to determine exactly where access to these
projects will take place; additional materials will enable the contractor to install them
where needed.

Design and Installation Specifications

See Figure I-4.1.1 Stabilized Construction Entrance (p.273) for details. Note: the 100’
minimum length of the entrance shall be reduced to the maximum practicable size when
the size or configuration of the site does not allow the full length (1007).

Construct stabilized construction entrances with a 12-inch thick pad of 4-inch to 8-inch
quarry spalls, a 4-inch course of asphalt treated base (ATB), or use existing pavement.
Do not use crushed concrete, cement, or calcium chloride for construction entrance sta-
bilization because these products raise pH levels in stormwater and concrete discharge
to surface waters of the State is prohibited.
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A separation geotextile shall be placed under the spalls to prevent fine sediment from
pumping up into the rock pad. The geotextile shall meet the following standards:

Grab Tensile Strength (ASTM D4751) 200 psi min.

Grab Tensile Elongation (ASTM D4632) |30% max.

Mullen Burst Strength (ASTM D3786-80a)400 psi min.

AOS (ASTM D4751) 20-45 (U.S. standard sieve size)

« Consider early installation of the first lift of asphalt in areas that will paved; this can
be used as a stabilized entrance. Also consider the installation of excess concrete
as a stabilized entrance. During large concrete pours, excess concrete is often
available for this purpose.

« Fencing (see BMP C103: High Visibility Fence (p.269)) shall be installed as neces-
sary to restrict traffic to the construction entrance.

« Whenever possible, the entrance shall be constructed on a firm, compacted sub-
grade. This can substantially increase the effectiveness of the pad and reduce the
need for maintenance.

« Construction entrances should avoid crossing existing sidewalks and back of walk
drains if at all possible. If a construction entrance must cross a sidewalk or back of
walk drain, the full length of the sidewalk and back of walk drain must be covered
and protected from sediment leaving the site.

Maintenance Standards

Quarry spalls shall be added if the pad is no longer in accordance with the spe-
cifications.

« Ifthe entrance is not preventing sediment from being tracked onto pavement, then
alternative measures to keep the streets free of sediment shall be used. This may
include replacement/cleaning of the existing quarry spalls, street sweeping, an
increase in the dimensions of the entrance, or the installation of a wheel wash.

« Any sediment that is tracked onto pavement shall be removed by shoveling or
street sweeping. The sediment collected by sweeping shall be removed or sta-
bilized on site. The pavement shall not be cleaned by washing down the street,
except when high efficiency sweeping is ineffective and there is a threat to public
safety. If itis necessary to wash the streets, the construction of a small sump to con-
tain the wash water shall be considered. The sediment would then be washed into
the sump where it can be controlled.

« Perform street sweeping by hand or with a high efficiency sweeper. Do not use a
non-high efficiency mechanical sweeper because this creates dust and throws
soils into storm systems or conveyance ditches.
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« Any quarry spalls that are loosened from the pad, which end up on the roadway
shall be removed immediately.

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

« Upon project completion and site stabilization, all construction accesses intended
as permanent access for maintenance shall be permanently stabilized.
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Approved as Equivalent

Ecology has approved products as able to meet the requirements of BMP C105: Stab-
ilized Construction Entrance / Exit. The products did not pass through the Technology
Assessment Protocol — Ecology (TAPE) process. Local jurisdictions may choose not to
accept this product approved as equivalent, or may require additional testing prior to con-
sideration for local use. The products are available for review on Ecology’s website at
hitp:/iwww.ecy.wa.gov/programs/wa/stormwater/newtech/equivalent.htmi

BMP C106: Wheel Wash

of a slope abutting a right
unimpeded into the street.

tem that prevents discharge to
upland land application, or tg er with local sewer district approval.

« Wheel wash or tire bath y inglude wastewater from concrete
washout areas.

’ halt treated base
(ATB) over cryg ommended to

lowbgf will work well to test clearance.

ep the water level from 12 to 14 inches deep to avoid damage to truck hubs and fi
e truck tongues with water.

2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 274

SITTS & HILL ENGINEERS, INC. 20
TACOMA, WASHINGTON



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

drain inlets shall be protected to prevent sediment-laden entering the
v stem (see BMP C220: Storm Drain Inlet Pr on (p.357)).

Maintenance Standa

Inspect stabilized areas regularly, esp
all be added a

after large storm events.

Crushed rock, gravel base, e ired to maintain a stable driving

erform street cleaning at the end of each day or more often if necessary.
BMP C120: Temporary and Permanent Seeding

Purpose

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

Conditions of Use

Use seeding throughout the project on disturbed areas that have reached final grade or
that will remain unworked for more than 30 days.

The optimum seeding windows for western Washington are April 1 through June 30 and
September 1 through October 1.

Between July 1 and August 30 seeding requires irrigation until 75 percent grass coveris
established.

Between October 1 and March 30 seeding requires a cover of mulch with straw or an
erosion control blanket until 75 percent grass cover is established.

Review all disturbed areas in late August to early September and complete all seeding
by the end of September. Otherwise, vegetation will not establish itself enough to
provide more than average protection.

« Mulch is required at all times for seeding because it protects seeds from heat, mois-
ture loss, and transport due to runoff. Mulch can be applied on top of the seed or
simultaneously by hydroseeding. See BMP C121: Mulching (p.284) for spe-
cifications.

« Seed and mulch, all disturbed areas not otherwise vegetated at final site sta-
bilization. Final stabilization means the completion of all soil disturbing activities at
the site and the establishment of a permanent vegetative cover, or equivalent per-
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manent stabilization measures (such as pavement, riprap, gabions, or geotextiles)
which will prevent erosion.

Design and Installation Specifications

Seed retention/detention ponds as required.

Install channels intended for vegetation before starting major earthwork and hydroseed
with a Bonded Fiber Matrix. For vegetated channels that will have high flows, install
erosion control blankets over hydroseed. Before allowing water to flow in vegetated
channels, establish 75 percent vegetation cover. If vegetated channels cannot be estab-
lished by seed before water flow; install sod in the channel bottorm—over hydromulch
and erosion control blankets.

Confirm the installation of all required surface water control measures to prevent
seed from washing away.

Hydroseed applications shall include a minimum of 1,500 pounds per acre of
mulch with 3 percent tackifier. See BMP C121: Mulching (p.284) for specifications.

Areas that will have seeding only and not landscaping may need compost or meal-
based mulch included in the hydroseed in order to establish vegetation. Re-install
native topsoil on the disturbed soil surface before application.

When installing seed via hydroseeding operations, only about 1/3 of the seed actu-
ally ends up in contact with the soil surface. This reduces the ability to establish a
good stand of grass quickly. To overcome this, consider increasing seed quantities
by up to 50 percent.

Enhance vegetation establishment 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.
Or, enhance vegetation by:
1. Installing the mulch, seed, fertilizer, and tackifier in one lift.

2. Spread or blow straw over the top of the hydromulch at a rate of 800-1000
pounds per acre.

3. 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:
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« Irrigation.
« Reapplication of mulch.
« Repair of failed slope surfaces.

This technique works with standard hydromulch (1,500 pounds per acre minimum)
and BFM/MBFMs (3,000 pounds per acre minimum).

« Seed may be installed by hand if:
« Temporary and covered by straw, mulch, or topsoil.

« Permanentin small areas (usually less than 1 acre) and covered with mulch,
topsoil, or erosion blankets.

« The seed mixes listed in the tables below include recommended mixes for
both temporary and permanent seeding.

« Apply these mixes, with the exception of the wetland mix, at a rate of 120
pounds per acre. This rate can be reduced if soil amendments or slow-
release fertilizers are used.

« Consultthe local suppliers or the local conservation district for their recom-
mendations because the appropriate mix depends on a variety of factors,
including location, exposure, soil type, slope, and expected foot traffic. Altern-
ative seed mixes approved by the local authority may be used.

« Other mixes may be appropriate, depending on the soil type and hydrology of
the area.

« Table ll-4.1.2 Temporary Erosion Control Seed Mix (p.280) lists the standard mix
for areas requiring a temporary vegetative cover.

Table 11-4.1.2 Temporary Erosion Control Seed Mix

% Weight/% Purity|% Germination
Chewings or annual blue grass

40 98 90
Festuca rubra var. commutata or Poa anna
Perennial rye

50 98 90
Lolium perenne
Redtop or colonial bentgrass

5 92 85
Agroslis alba or Agrostis tenuis
White dutch clover

5 98 90
Trifolium repens

« Tablell-4.1.3 Landscaping Seed Mix {(p.281) lists a recommended mix for land-
scaping seed.
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Tahble 11-4.1.3 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

« Table lI-4.1.4 Low-Growing Turf Seed Mix (p.281) lists a turf seed mix for dry situ-
ations where there is no need for watering. This mix requires very little main-
tenance.

Table 1I-4.1.4 Low-Growing Turf Seed Mix
% Weight|% Purity|% Germination

Dwarf tall fescue (several varieties)
45 98 a0
Festuca arundinacea var.

Dwarf perennial rye (Barclay)

30 98 ao
Lolium perenne var. barclay
Red fescue

20 a8 a0
Festuca rubra
Colonial benigrass

5 98 ao

Agrostis tenuis

« Tablell-4.1.5 Bioswale Seed Mix* (p.281) lists a mix for bioswales and other inter-
mittently wet areas.

Table 11-4.1.5 Bioswale Seed Mix*

% Weight % Purity % Germination

Tall or meadow fescue
Festuca arundinacea or Festuca ela- |72-80 98 90
tior
Seaside/Creeping bentgrass

10-15 a2 85
Agrostis palustris
Redtop bentgrass

5-10 a0 80
Agrostis alba or Agrostis gigantea
* Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix

« Table 1l-4.1.6 Wet Area Seed Mix* (p.282) lists a low-growing, relatively non-invas-
ive seed mix appropriate for very wet areas that are not requlated wetlands. Apply

2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 281

SITTS & HILL ENGINEERS, INC. 24
TACOMA, WASHINGTON



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

this mixture at a rate of 60 pounds per acre. Consult Hydraulic Permit Authority
{(HPA) for seed mixes if applicable.

Table 11-4.1.6 Wet Area Seed Mix*

% Weight % Purity % Germination

Tall or meadow fescue
Festuca arundinacea or Festuca ela- [80-70 98 90
tior
Seaside/Creeping bentgrass

10-15 a8 85
Agrostis palustris
Meadow foxtail

10-15 a0 80
Alepocurus pratensis
Alsike clover

1-6 a8 a0
Trifolium hybridum
Redtop bentgrass

1-6 g2 85
Agrostis alba
* Modified Briargreen, Inc. Hydroseeding Guide Wetlands Seed Mix

« Table lI-4.1.7 Meadow Seed Mix (p.282) lists a recommended meadow seed mix
for infrequently maintained areas or non-maintained areas 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. Consider the appro-
priateness of clover, a fairly invasive species, in the mix. Amending the soil can
reduce the need for clover.

Table 1I1-4.1.7 Meadow Seed Mix

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

» Roughening and Rototilling:

« The seedbed should be firm and rough. Roughen all soil no matter what the
slope. Track walk slopes before seeding if engineering purposes require
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compaction. Backblading or smoothing of slopes greater than 4H:1V is not
allowed if they are to be seeded.

« Restoration-based landscape practices require deeper incorporation than
that provided by a simple single-pass rototilling treatment. Wherever prac-
tical, initially rip the subgrade 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 soilllandscape systems. For systems that are deeper
than 8 inches complete the rototilling process in multiple lifts, or prepare the
engineered soil system per specifications and place to achieve the specified
depth.

« Fertilizers:

« Conducting soil tests to determine the exact type and quantity of fertilizer is
recommended. This will prevent the over-application of fertilizer.

« Organic matter is the most appropriate form of fertilizer because it provides
nutrients (including nitrogen, phosphorus, and potassium) in the least water-
soluble form.

« Ingeneral, use 10-4-6 N-P-K (nitrogen-phosphorus-potassium) fertilizer at a
rate of 90 pounds per acre. Always use slow-release fertilizers because they
are more efficient and have fewer environmental impacts. Do not add fer-
tilizer to the hydromulch machine, or agitate, more than 20 minutes before
use. Too much agitation destroys the slow-release coating.

« There are numerous products available that take the place of chemical fer-
tilizers. 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 provides a good source of long-term, slow-release, available nitrogen.

» Bonded Fiber Matrix and Mechanically Bonded Fiber Matrix:

« On steep slopes use Bonded Fiber Matrix (BFM) or Mechanically Bonded
Fiber Matrix (MBFM) products. Apply BFM/MBFM products at a minimum rate
of 3,000 pounds per acre of mulch with approximately 10 percent tackifier.
Achieve a minimum of 95 percent soil coverage during application. Numer-
ous products are available commercially. Installed products per man-
ufacturer’'s instructions. Most products require 24-36 hours to cure before
rainfall and cannot be installed on wet or saturated soils. Generally, products
come in 40-50 pound bags and include all necessary ingredients except for
seed and fertilizer.
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« BFMs and MBFMs provide good alternatives to blankets in most areas requir-
ing vegetation establishment. Advantages over blankets include:

« BFM and MBEFMs do not require surface preparation.
« Helicopters can assistin installing BFM and MBFMs in remote areas.

« On slopes steeper than 2.5H:1V, blanket installers may require ropes
and harnesses for safety.

« Installing BFM and MBFMs can save at least $1,000 per acre com-
pared to blankets.

Maintenance Standards

Reseed any seeded areas that fail to establish at least 80 percent cover (100 percent
cover for areas that receive sheet or concentrated flows). If reseeding is ineffective, use
an alternate method such as sodding, mulching, or nets/blankets. If winter weather pre-
vents adequate grass growth, this time limit may be relaxed at the discretion of the local
authority when sensitive areas would otherwise be protected.

« Reseed and protect by mulch any areas that experience erosion after achieving
adequate cover. Reseed and protect by mulch any eroded area.

« Supply seeded areas with adequate moisture, but do not water to the extent that it
causes runoff.

Approved as Equivalent

Ecology has approved products as able to meet the requirements of BMP C120: Tem-
porary and Permanent Seeding. The products did not pass through the Technology
Assessment Protocol — Ecology (TAPE) process. Local jurisdictions may choose not to
accept this product approved as equivalent, or may require additional testing prior to con-
sideration for local use. The products are available for review on Ecology’s website at
http:ffwww.ecy.wa.goviprogramsfwa/stormwater/newtech/equivalent html.

BMP C121: Mulching

Purpose

Mulching soils provides immediate temporary protection from erosion. Mulch also
enhances plant establishment by conserving moisture, holding fertilizer, seed, and top-
soil in place, and moderating soil temperatures. There is an enormous variety of
mulches that can be used. This section discusses only the most common types of mulch.

Conditions of Use

As a temporary cover measure, mulch should be used:
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« Forless than 30 days on disturbed areas that require cover.

« Atall times for seeded areas, especially 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 ver-
tical relief,

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

« Forseeded areas mulch may be made up of 100 percent: cottonseed meal; fibers
made of wood, recycled cellulose, hemp, kenaf; compost; or blends of these. Tack-
ifier 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.

Design and Installation Specifications

For mulch materials, application rates, and specifications, see Table 1I-4.1.8 Mulch
Standards and Guidelines (p.286). Always use a 2-inch minimum mulch thickness;
increase the thickness until the ground is 95% covered (i.e. not visible under the mulch
layer). Note: Thickness may be increased for disturbed areas in or near sensitive areas
or other areas highly susceptible to erosion.

Where the option of “Compost” is selected, it should be a coarse compost that meets the
following size gradations when tested in accordance with the U.S. Composting Council
“Test Methods for the Examination of Compost and Composting” (TMECC) Test Method
02.02-B.

Coarse Compost

Minimum Percent passing 3" sieve openings 100%
Minimum Percent passing 1" sieve openings 90%

Minimum Percent passing 34" sieve openings 70%
Minimum Percent passing 4" sieve openings 40%

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. Consult Hydraulic
Permit Authority (HPA) for mulch mixes if applicable.

Maintenance Standards

« The thickness of the cover must be maintained.

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

Table 11-4.1.8 Mulch Standards and Guidelines

Mulch Quality Application
Material |Standards| Rates it
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
Air-dried; wmnai. |Straw must be held in place by crimping, using a
2"-3" thick; . . . h
free from tackifier, or covering with netting. Blown straw
. 5 bales per . . .
undesirable always has to be held in place with a tackifier as
Straw 1,000 sfor . . . .
seed and even light winds will blow it away. Straw, how-
2-3 tons per -
coarse ever, has several deficiencies that should be con-
. acre . . .
material. sidered when selecting mulch materials. It often
introduces and/or encourages the propagation of
weed species and it has no significant long-term
benefits It should also not be used within the
ordinary high-water elevation of surface waters
{due to flotation).
Approx. 25- Shall be applied with hydromulcher. Shall not be
30 Ibs per . . .
No growth 1000 sfor used without seed and tackifier unless the applic-
Hydromulch|inhibiting ’ ation rate is at least doubled. Fibers longer than
1,500 - . .
factors. 2000 Ibs about 3/4 - 1 inch clog hydromulch equipment.
’ Fibers should be kept to less than 3/4 inch,
per acre
No visible
water or More effective control can be obtained by increas-
dust during ing thickness to 3". Excellent mulch for protecting
handling. |2" thick final grades until landscaping because it can be
Must be profmin.; directly seeded or tilled into soil as an amend-
duced per |approx. 100 |ment. Compost used for mulch has a coarser size
Compost WAC 173- [tons per gradation than compost used for BMP C125: Top-
P 350, Solid |acre soiling / Composting (p.297) or BMP T5.13: Post-
VWaste (approx. Construction Scil Quality and Depth (p.811). ltis
Handling |800 Ibs per |more stable and practical to use in wet areas and
Standards, |yard) during rainy weather conditions. Do not use near
but may wetlands or near phosphorous impaired water
have up to bodies.
35%
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Table 11-4.1.8 Mulch Standards and Guidelines (continued)

Mulch Quality Application
Material |Standards| Rates L
biosolids.
Average
size shall This is a cost-effective way to dispose of debris
be several from clearing and grubbing, and it eliminates the
inches. problems associated with burning. Generally, it
. Gradations should not be used on slopes above approx. 10%
Chipped _— .
Site Veget- from fines |2" thick because of its tendency to be transported by run-
ation to 6 inches |min.; off. Itis not recommended within 200 feet of sur-
in length for face waters. If seeding is expected shortly after
texture, vari mulch, the decomposition of the chipped veget-
ation, and ation may tie up nutrients important to grass estab
interlocking lishment.
properties.
No visible
water or
dust during
handling. . This material is often called "hog or hogged fuel”.
Must be pur{2” thick . . .
. The use of mulch ultimately improves the organic
chased min.; . . . S .
Wood- matter in the soil. Special caution is advised
from a sup- |approx. 100 . -
based . . regarding the source and composition of wood-
plier with a |tons per . .
Mulch or Solid acre based mulches. Its preparation typically does not
Wood provide any weed seed control, so evidence of
Waste (approx. . o o
Straw . residual vegetation in its composition or known
Handling (800 Ibs. per|. .
. . inclusion of weed plants or seeds should be mon-
Permitor |cubic yard) | S
itored and prevented (or minimized).
one exempt
from solid
waste reg-
ulations.
A blend of Cost-effective protection when applied with
loose, long, adequate thickness. A minimum of 95-percent of
thin wood the wood strand shall have lengths between 2
\Wood pieces and 10-inches, with a width and thickness
Strand derived 2" thick min.|between 1/16 and 3/8-inches. The mulch shall not
Mulch from native contain resin, tannin, or other compounds in
conifer or quantities that would be detrimental to plant life.
deciduous Sawdust or wood shavings shall not be used as
trees with mulch. (WSDOT specification (9-14.4(4))
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Table 11-4.1.8 Mulch Standards and Guidelines (continued)
Mulch Quality Application
Material |Standards| Rates
high length-
to-width
ratio.

Remarks

BMP C122: Nets and Blankets

PuMose

Erosionygntrol nets and blankets are intended to prevent erosion and hold sgfed and
mulch in page on steep slopes and in channels so that vegetation can beg€me well
established. INaddition, some nets and blankets can be used to permanéntly reinforce
turf to protect draNpage ways during high flows. Nets {commonly callggfmatting) are
strands of material\zoven into an open, but high-tensile strength ngf{for example,
coconut fiber matting NBlankets are strands of material that are gt tightly woven, but
instead form a layer of iMkgrlocking fibers, typically held togethy#r by a biodegradable or
photodegradable netting (i example, excelsior or straw blghkets). They generally have
lower tensile strength than neVg, but cover the ground mgye completely. Coir (coconut
fiber) fabric comes as both nets 3od blankets.

Conditions of Use

Erosion control nets and blankets shouliNge yfed:

« To aid permanent vegetated stabilizgfidg of slopes 2H:1V or greater and with more
than 10 feet of vertical relief.

« Fordrainage ditches and swalfs (highly recogmended). The application of appro-
priate netting or blanket to dyinage ditches and\ywales can protect bare soil from
channelized runoff while J€getation is establishedN\yets and blankets also can cap-
ture a great deal of sedifnent due to their open, porouNstructure. Nets and blankets
can be used to permfnently stabilize channels and may\grovide a cost-effective,
environmentally gy€ferable alternative to riprap. 100 perceN synthetic blankets
manufactured fgf use in ditches may be easily reused as tempgrary ditch liners.

Disadvantages ofblankets include:
« Surfacegreparation required.

« On gfbpes steeper than 2.5H:1Y, blanket installers may need to be ropedNgnd har-
ngésed for safety.

hey cost at least $4,000-6,000 per acre installed.

pidvantages of blankets include:
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BMP C123: Plastic Covering

Purpose

Plastic covering provides immediate, short-term erosion protection to slopes and dis-
turbed 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.

Due to rapid runoff caused by plastic covering, do not use this method upslope of
areas that might be adversely impacted by concentrated runoff. Such areas include
steep and/or unstable slopes.

Plastic sheeting may result in increased runoff volumes and velocities, requiring
additional on-site measures to counteract the increases. Creating a trough with
wattles or other material can convey clean water away from these areas.

To prevent undercutting, trench and backfill rolled plastic covering products.

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

Whenever plastic is used to protect slopes install water collection measures 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. Do

not mix clean runoff from a plastic covered slope 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.

5. Temporary drainpipe (“elephant trunk”) used to direct water.
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Design and Installation Specifications

« Plastic slope cover must be installed as follows:
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, tape all seams.

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
tie them together with twine to hold them in place.

7. Inspect plastic for rips, tears, and open seams regularly and repair imme-
diately. 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.

« 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 pro-
tection shall be installed at the toe of the slope in order to reduce the velocity of run-
off.

Maintenance Standards

« Torn sheets must be replaced and open seams repaired.

« Completely remove and replace the plastic if it begins to deteriorate due to ultra-
violet radiation.

« Completely remove plastic when no longer needed.

« Dispose of old tires used to weight down plastic sheeting appropriately.
Approved as Equivalent

Ecology has approved products as able to meet the requirements of EMP C123: Plastic
Covering. The products did not pass through the Technology Assessment Protocol —
Ecology (TAPE) process. Local jurisdictions may choose not to accept this product
approved as equivalent, or may require additional testing prior to consideration for local
use. The products are available for review on Ecology's website at
hitp://'www.ecy.wa.goviprograms/wag/stormwater/newtech/equivalent.htmil

2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 295

SITTS & HILL ENGINEERS, INC. 33
TACOMA, WASHINGTON



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

Maintenance Standards

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

BMP C125: Topsoiling / Composting

Purpose

Topsoiling and composting provide a suitable growth medium for final site stabilization
with vegetation. While not a permanent cover practice in itself, topsoiling and com-
posting are an integral component of providing permanent cover in those areas where
there is an unsuitable soil surface for plant growth. Use this BMP in conjunction with
other BMPs such as seeding, mulching, or sodding. Note that this BMP is functionally
the same as BMP T5.13: Post-Construction Soil Quality and Depth (p.911) which is
required for all disturbed areas that will be developed as lawn or landscaped areas at
the completed project site.

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 notinclude any subsoils but only
the material from the top several inches including organic debris.

Conditions of Use

« Permanent landscaped areas shall contain 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 forirrigation.

« Leave native soils and the duff layer undisturbed to the maximum extent prac-
ticable. Stripping of existing, properly functioning soil system and vegetation for the
purpose of topsoiling during construction is not acceptable. Preserve existing soil
systems in undisturbed and uncompacted conditions if functioning properly.

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

« Restore, to the maximum extent practical, native soils disturbed during clearing
and grading to a condition equal to or better than the original site condition’s mois-
ture-holding capacity. Use on-site native topsoil, incorporate amendments into on-
site soil, or import blended topsoil to meet this requirement.

« Topsoiling is a required procedure when establishing vegetation on shallow soils,
and soils of critically low pH (high acid) levels.
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« Beware of where the topsoil comes from, and 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. Use com-
mercially available mycorrhiza products when using off-site topsoil.

Design and Installation Specifications

Meet the following requirements for disturbed areas that will be developed as lawn or
landscaped areas at the completed project site:

« Maximize the depth of the topsoil wherever possible to provide the maximum pos-
sible infiltration capacity and beneficial growth medium. Topscil shall have:

= A minimum depth of 8-inches. Scarify subsoils below the topscil layer at least
4-inches with some incorporation of the upper material to avoid stratified lay-
ers, where feasible. Ripping or re-structuring the subgrade may also provide
additional benefits regarding the overall infiltration and interflow dynamics of
the soil system.

o A minimum organic content of 10% dry weight in planting beds, and 5%
organic matter content in turf areas. Incorporate organic amendments to a
minimum 8-inch depth except where tree roots or other natural features limit
the depth of incorporation.

= A pH between 6.0 and 8.0 or matching the pH of the undisturbed soil.

= |f blended topsoil is imported, then fines should be limited to 25 percent
passing through a 200 sieve.

o Mulch planting beds with 2 inches of organic material

« Accomplish the required organic content, depth, and pH by returning native topsoil
to the site, importing topscil of sufficient organic content, andfor incorporating
organic amendments. When using the option of incorporating amendments to meet
the organic content requirement, use compost that meets the compost specification
for Bioretention (See BMP T7.30: Bioretention Cells, Swales, and Planter Boxes
(p.959)), with the exception that the compost may have up to 35% biosolids or
manure.

« Sections three through seven of the document entitled, Guidelines and Resources
for implementing Soil Quality and Depth BMP T75.13 in WDOE Stormwater Man-
agement Manual for Western Washington, provides useful guidance for imple-
menting whichever option is chosen. It includes guidance for pre-approved default
strategies and guidance for custom strategies. Check with your local jurisdiction
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concerning its acceptance of this guidance. It is available through the organization,
Soils for Salmon. As of this printing the document may be found at: hitp://www.soils-
forsalmon.org/pdfiScil BMP_Manual.pdf.

« 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, incorporation
of topsoil may favor grasses, while layering with mildly acidic, high-carbon amend-
ments may favor more woody vegetation.

« Allow sufficient time in scheduling for topsoil spreading prior to seeding, sodding,
or planting.

« Take care when applying top soil to subsoils with contrasting textures. Sandy top-
soil over clayey subsoil is a particularly poor combination, as water creeps along
the junction between the soil layers and causes the topsoil to slough. If topsoil and
subsoil are not properly bonded, water will not infilirate the soil profile evenly and it
will be difficult to establish vegetation. The best method to prevent a lack of bond-
ing is to actually work the topsocil into the layer below for a depth of at least 6
inches.

« Field exploration of the site shall be made to determine if there is surface soil of suf-
ficient quantity and quality to justify stripping. Topsoil shall be friable and loamy
{loam, sandy loam, silt loam, sandy clay loam, and clay loam). Avoid areas of nat-
ural ground water recharge.

« Stripping shall be confined to the immediate construction area. A 4-inch 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.

« Do not place topscil 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.

« In any areas requiring grading remove and stockpile the duff layer and topsoil on
site in a designated, controlled area, not adjacent to public resources and critical
areas. Stockpiled topsoil is to be reapplied to other portions of the site where feas-
ible.

« 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.

Stockpiling of topsoil shall occur in the following manner:
« Side slopes of the stockpile shall not exceed 2H:1V.
« Between October 1 and April 30:
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« An interceptor dike with gravel outlet and silt fence shall surround all
topsoil.

« Within 2 days complete erosion control seeding, or covering stockpiles
with clear plastic, or other mulching materials.

« Between May 1 and September 30:

« Aninterceptor dike with gravel outlet and silt fence shall surround all
topsoil if the stockpile will remain in place for a longer period of time
than active construction grading.

« Within 7 days complete erosion control seeding, or covering stockpiles
with clear plastic, or other mulching materials.

« 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. Re-install topsoil within 4 to 6 weeks.
2. Do not allow the saturation of topsoil with water.

3. Do not use plastic covering.
Maintenance Standards

« Inspect stockpiles regularly, especially after large storm events. Stabilize any
areas that have eroded.

« Establish soil quality and depth toward the end of construction and once estab-
lished, protect from compaction, such as from large machinery use, and from
erosion.

« Plant and mulch soil after installation.
« Leave plant debris orits equivalent on the soil surface to replenish organic matter.

« Reduce and adjust, where possible, the use of irrigation, fertilizers, herbicides and
pesticides, rather than continuing to implement formerly established practices.

126: Polyacrylamide (PAM) for Soil Erosion
Protection

Purpose

Polyacrylamide (PAM) is used o vent soil erosion.

Applying PAMto b in advance of a rain event significantly s erosion and
controls sggli in two ways. First, PAM increases the soil's available po
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typical. Studies conducted by the United States Department of Agricult
{(USINVARS demonstrated that soil stabilization was optimized by usjp@ very high
molecul2wgeight (12-15 mg/mole), highly anionic (=20% hydrolysjgfPAM.

« PAM tackifiers\ge available and being used in place of guagehd alpha plantago.
Typically, PAM tacNfiers should be used at a rate of no gre than 0.5-1 Ib. per
1000 gallons of water™a hydromulch machine. Sogs€ tackifier product instruc-
tions say to use at a rate ON -5 Ibs. per acre, wh#h can be too much. In addition,
pump problems can occur at iher rates dygfio increased viscosity.

Maintenance Standards

« PAM may be reapplied on actjy€ly worked 2wgas after a 48-hour period.

« Reapplication is not requifed unless PAM treated™gil is disturbed or unless tur-
bidity levels show thg#heed for an additional applicaidg, If PAM treated soil is left
undisturbed a reafplication may be necessary after two mwgths. More PAM applic-
ations may b#frequired for steep slopes, silty and clayey soil SDA Clas-
sificatiop/ ype "C" and "D" soils), long grades, and high precipita¥gn areas. When
PAWMS applied first to bare soil and then covered with straw, a reappMsation may
Ot be necessary for several months.

« Loss of sediment and PAM may be a basis for penalties per RCW 90.48.080.
BMP C130: Surface Roughening

Purpose

Surface roughening aids in the establishment of vegetative cover, reduces runoff velo-
city, 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 suit-
able equipment on the contour or by leaving slopes in a roughened condition by not fine
grading them.

Use this BMP in conjunction with other BMPs such as seeding, mulching, or sedding.
Conditions for Use

« All slopes steeper than 3H:1V and greater than 5 vertical feet require surface rough-
ening 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.
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Design and Installation Specifications

There are different methods for achieving a roughened soil surface on a slope, and the
selection of an appropriate method depends upon the type of slope. Roughening meth-
ods include stair-step grading, grooving, contour furrows, and tracking. See Figure |-
4.1.5 Surface Roughening by Tracking and Contour Furrows (p.306) for tracking and con-

tour furrows. Factors to be considered in choosing a method are slope steepness, mow-
ing 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.

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 con-
tour or gullies will form on the slope.

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

Graded areas with slopes steeper than 3H:1V but less than 2H:1V should be
roughened before seeding. This can be accomplished in a variety of ways, includ-
ing "track walking," or driving a crawler tractor up and down the slope, leaving a
pattern of cleat imprints parallel to slope contours.

Tracking is done by operating equipment up and down the slope to leave hori-
zontal depressions in the soil.

Maintenance Standards

Areas that are graded in this manner should be seeded as quickly as possible.

Regular inspections should be made of the area. Ifrills appear, they should be re-
graded and re-seeded immediately.
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Figure 11-4.1.5 Surface Roughening by Tracking and Contour Furrows

Tracking with machinery up and down
the slope provides grooves that will
catch seed, rainfall, and reduce runaff.

Grooves will catch seed, ferfilizer,
miulch, rainfall, and decrease runoff.

NOT TO SCALE

Figure 11-4.1.5
Surface Roughening by Tracking
and Contour Furrows

DEPARTMENT OF Revised Jume 2015

E C O L O G Y Blease sea hilpdewn.ecy. wa.govcopyrighl ilmi for copyrighl nolics including permissions,
State of Washington limitaton of Rability, and disclaimer,

2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 306

SITTS & HILL ENGINEERS, INC. 40
TACOMA, WASHINGTON



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

BMP C140: Dust Control

Purpose

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

Conditions of Use

In areas (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.

Design and Installation Specifications

Vegetate or mulch areas that will not receive vehicle traffic. In areas where plant-
ing, 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. Maintain the ori-
ginal ground cover as long as practical.

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

Sprinkle the site with water until surface is wet. Repeat as needed. To prevent
carryout of mud onto street, refer to EMP C105: Stabilized Construction Entrance /

Exit (p.270).

Irrigation 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 pro-
hibited from use as a dust suppressant. Local governments may approve other
dust palliatives such as calcium chloride or PAM.

PAM (BMP C1286: Polyacrylamide (PAM) for Scil Erosion Protection (p.300))
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 increased infilt-
ration 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. Use of
PAM could be a cost-effective dust control method.

Techniques that can be used for unpaved roads and lots include:
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« Lower speed limits. High vehicle speed increases the amount of dust stirred up
from unpaved roads and lots.

« Upgrade the road surface strength by improving particle size, shape, and mineral
types that make up the surface and base materials.

« 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 of paved roadways 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.

« Pave unpaved permanent roads and other trafficked areas.

« Use vacuum street sweepers.

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

Respray area as necessary to keep dust to a minimum.
BMP C150: Materials on Hand

Purpose

Keep quantities of erosion prevention and sediment control materials on the project site
at all times to be used for reqgular maintenance and emergency situations such as unex-
pected 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 Con-
struction SWPPP requirements. In addition, contractors can save money by buying some
materials in bulk and storing them at their office or yard.
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Conditions of Use

« 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 earthwork project, such as highway construction, might have
several tons of straw, several rolls of plastic, flexible pipe, sandbags, geotextile fab-
ric 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 mater-
ials that are available for use 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.

Design and Installation Specifications

Depending on project type, size, complexity, and length, materials and quantities will
vary. A good minimum list of items that will cover numerous situations includes:

Material
Clear Plastic, 6 mil
Drainpipe, 6 or 8 inch diameter|
Sandbags, filled
Straw Bales for mulching,
Quarry Spalls
Washed Gravel
Geotextile Fabric
Catch Basin Inserts
Steel "T" Posts
Silt fence material
Straw Wattles

Maintenance Standards

« All materials with the exception of the quarry spalls, steel “T" posts, 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

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. Concrete
spillage or concrete discharge to surface waters of the State is prohibited. Use this BMP
to minimize and eliminate concrete, concrete process water, and concrete slurry from
entering waters of the state.

Conditions of Use

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

Curbs
Sidewalks
Roads
Bridges
Foundations
Floors

Runways

Design and Installation Specifications

Assure that washout of concrete trucks, chutes, pumps, and internals is performed
at an approved off-site location or in designated concrete washout areas. Do not
wash out concrete trucks onto the ground, or into storm drains, open ditches,
streets, or streams. Refer to BMP C154: Concrete Washout Area (p.317) for inform-
ation on concrete washout areas.

Return unused concrete remaining in the truck and pump to the originating batch
plant for recycling. Do not dump excess concrete on site, except in designated con-
crete washout areas.

Wash off hand tools including, but not limited to, screeds, shovels, rakes, floats,
and trowels into formed areas only.

Wash equipment difficult to move, such as concrete pavers in areas that do not dir-
ectly drain to natural or constructed stormwater conveyances.

Do not allow washdown from areas, such as concrete aggregate driveways, to
drain directly to natural or constructed stormwater conveyances.

Contain washwater and leftover productin a lined container when no formed areas
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are available. Dispose of contained concrete in a manner that does not violate
ground water or surface water quality standards.

« Always use forms or solid barriers for concrete pours, such as pilings, within 15-
feet of surface waters.

« Referto BMP C252: High pH Neutralization Using CO2 (p.409) and BMP C253:
pH Control for High pH Water (p.412) for pH adjustment requirements.

« Refer to the Construction Stormwater General Permit for pH monitoring require-
ments if the project involves one of the following activities:

« Significant concrete work (greater than 1,000 cubic yards poured concrete or
recycled concrete used over the life of a project).

« The use of engineered soils amended with (but not limited to) Portland
cement-treated base, cement kiln dust or fly ash.

« Discharging stormwater to segments of water bodies on the 303(d) list (Cat-
egory 5) for high pH.

Maintenance Standards

Check containers for holes in the liner daily during concrete pours and repair the same
day.

BMP C152: Sawcutting and Surfacing Pollution Prevention

Purpose

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. Concrete spillage or concrete discharge to surface
waters of the State is prohibited. Use this BMP to minimize and eliminate process water
and slurry created through sawcutting or surfacing from entering waters of the State.

Conditions of Use

Utilize these management practices anytime sawcutting or surfacing operations take
place. Sawcutting and surfacing operations include, but are not limited to, the following:

« Sawing

« Coring

« Grinding

« Roughening

2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 314

SITTS & HILL ENGINEERS, INC. 45
TACOMA, WASHINGTON



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

« Hydro-demolition

« Bridge and road surfacing
Design and Installation Specifications

« Vacuum slurry and cuttings during cutting and surfacing operations.

« 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 con-
veyance including stormwater systems. This may require temporarily blocking
catch basins.

« Dispose of collected slurry and cuttings in a manner that does not violate ground
water or surface water quality standards.

« Do not allow process water generated during hydro-demolition, surface rough-
ening or similar operations to drain to any natural or constructed drainage con-
veyance including stormwater systems. Dispose process water in a manner that
does not violate ground water or surface water quality standards.

« Handle and dispose cleaning waste material and demolition debris in a manner
that does not cause contamination of water. Dispose of sweeping material from a
pick-up sweeper at an appropriate disposal site.

Maintenance Standards

Continually monitor operations to determine whether slurry, cuttings, or process water
could enter waters of the state. If inspections show that a violation of water quality stand-
ards could occur, stop operations and immediately implement preventive measures such
as berms, barriers, secondary containment, and vacuum trucks.

BMP C153: Material Delivery, Storage and Containment

Purpose

Prevent, reduce, or eliminate the discharge of pollutants to the stormwater system or
watercourses from material delivery and storage. Minimize the storage of hazardous
materials on-site, store materials in a designated area, and install secondary con-
tainment.

Conditions of Use

These procedures are suitable for use at all construction sites with delivery and
storage of the following materials:
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Petroleum products such as fuel, oil and grease
Soil stabilizers and binders (e.g., Polyacrylamide)
Fertilizers, pesticides and herbicides

Detergents

Asphalt and concrete compounds

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 Installation Specifications

The following steps should be taken to minimize risk:

Temporary storage area should be located away from vehicular traffic, near the con-
struction 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 deter-
gents, oil, grease, and paints. Small amounts of material may be secondarily con-
tained 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, and within secondary containment.

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 facil-
ities.

Temporary secondary containment facilities shall provide for a spill containment
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volume able to contain 10% of the total enclosed container volume of all con-
tainers, 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 rain-
water 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 haz-
ardous 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 3"x 10
= 12-0il Absorbent Pads 17"x19"
= 1-Pair Splash Resistant Goggles
= 3-Pair Nitrile Gloves
= 10-Disposable Bags with Ties

o Instructions
BMP C154: Concrete Washout Area

Purpose

Prevent or reduce the discharge of pollutants to stormwater from concrete waste by con-
ducting washout off-site, or performing on-site washout in a designated area to prevent
pollutants from entering surface waters or ground water.

Conditions of Use

Concrete washout area best management practices are implemented on construction
projects where:
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Concrete is used as a construction material

Itis not possible to dispose of all concrete wastewater and washout off-site (ready
mix plant, etc.).

Concrete trucks, pumpers, or other concrete coated equipment are washed on-site.

Note: If less than 10 concrete trucks or pumpers need to be washed out on-site, the
washwater may be disposed of in a formed area awaiting concrete or an upland
disposal site where it will not contaminate surface or ground water. The upland dis-
posal site shall be at least 50 feet from sensitive areas such as storm drains, open
ditches, or water bodies, including wetlands.

Design and Installation Specifications

Implementation

The following steps will help reduce stormwater pollution from concrete wastes:

Perform washout of concrete trucks at an approved off-site location or in des-
ignated concrete washout areas only.

Do not wash out concrete trucks onto the ground, or into storm drains, open
ditches, streets, or streams.

Do not allow excess concrete to be dumped on-site, exceptin designated concrete
washout areas.

Concrete washout areas may be prefabricated concrete washout containers, or
self-installed structures (above-grade or below-grade).

Prefabricated containers are most resistant to damage and protect against spills
and leaks. Companies may offer delivery service and provide regular maintenance
and disposal of solid and liquid waste.

If self-installed concrete washout areas are used, below-grade structures are pre-
ferred over above-grade structures because they are less prone to spills and leaks.

Self-installed above-grade structures should only be used if excavation is not prac-
tical.

Education

Discuss the concrete management techniques described in this BMP with the
ready-mix concrete supplier before any deliveries are made.

Educate employees and subcontractors on the concrete waste management tech-
niques described in this BMP.

Arrange for contractor's superintendent or Certified Erosion and Sediment Control
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Lead (CESCL) to oversee and enforce concrete waste management procedures.

« A sign should be installed adjacent to each temporary concrete washout facility to
inform concrete equipment operators to utilize the proper facilities.

Contracts

Incorporate requirements for concrete waste management into concrete supplier and sub-
contractor agreements.

Location and Placement

« Locate washout area at least 50 feet from sensitive areas such as storm drains,
open ditches, or water bodies, including wetlands.

« Allow convenient access for concrete trucks, preferably near the area where the
concrete is being poured.

« Iftrucks need to leave a paved area to access washout, prevent track-out with a
pad of rock or quarry spalls (see EMP C105: Stabilized Construction Entrance /
Exit (p.270)). These areas should be far enough away from other construction
traffic to reduce the likelihood of accidental damage and spills.

« The number of facilities you install should depend on the expected demand for stor-
age capacity.

« On large sites with extensive concrete work, washouts should be placed in mul-
tiple locations for ease of use by concrete truck drivers.

On-site Temporary Concrete Washout Facility, Transit Truck Washout
Procedures:

« Temporary concrete washout facilities shall be located a minimum of 50 ft from
sensitive areas including storm drain inlets, open drainage facilities, and water-
courses. See Figure 1I-4.1.7a Concrete Washout Area (p.322), Figure 1I-4.1.7b Con-
crete Washout Area (p.323), and Figure 11-4.1.8 Prefabricated Concrete Washout
Container w/Ramp (p.324).

« Concrete washout facilities shall be constructed and maintained in sufficient quant-
ity and size to contain all liquid and concrete waste generated by washout oper-
ations.

« Washout of concrete trucks shall be performed in designated areas only.

« Concrete washout from concrete pumper bins can be washed into concrete
pumper trucks and discharged into designated washout area or properly disposed
of off-site.

« Once concrete wastes are washed into the designated area and allowed to
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harden, the concrete should be broken up, removed, and disposed of per applic-
able solid waste regulations. Dispose of hardened concrete on a regular basis.

« Temporary Above-Grade Concrete Washout Facility

« Temporary concrete washout facility (type above grade) should be con-
structed as shown on the details below, with a recommended minimum
length and minimum width of 10 ft, but with sufficient quantity and volume to
contain all liquid and concrete waste generated by washout operations.

« Plastic lining material should be a minimum of 10 mil polyethylene sheeting
and should be free of holes, tears, or other defects that compromise the imper-
meability of the material.

« Temporary Below-Grade Concrete Washout Facility

« Temporary concrete washout facilities (type below grade) should be con-
structed as shown on the details below, with a recommended minimum
length and minimum width of 10 ft. The quantity and volume should be suf-
ficient to contain all liquid and concrete waste generated by washout oper-
ations.

« Lath and flagging should be commercial type.

« Plastic lining material shall be a minimum of 10 mil polyethylene sheeting
and should be free of holes, tears, or other defects that compromise the imper-
meability of the material.

« Liner seams shall be installed in accordance with manufacturers’ recom-
mendations.

« Soil base shall be prepared free of rocks or other debris that may cause tears
or holes in the plastic lining material.

Maintenance Standards
Inspection and Maintenance

« Inspect and verify that concrete washout BMPs are in place prior to the com-
rmencement of concrete work.

« During periods of concrete work, inspect daily to verify continued performance.

« Check overall condition and performance.
« Check remaining capacity (% full).

« Ifusing self-installed washout facilities, verify plastic liners are intact and side-
walls are not damaged.

« [fusing prefabricated containers, check for leaks.
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« Washout facilities shall be maintained to provide adequate holding capacity with a
minimum freeboard of 12 inches.

« Washout facilities must be cleaned, or new facilities must be constructed and
ready for use once the washout is 75% full.

« |fthe washoutis nearing capacity, vacuum and dispose of the waste material in an
approved manner.

« Do notdischarge liquid or slurry to waterways, storm drains or directly onto
ground.

« Do not use sanitary sewer without local approval.

« Place a secure, non-collapsing, non-water collecting cover over the concrete
washout facility prior to predicted wet weather to prevent accumulation and
overflow of precipitation.

« Remove and dispose of hardened concrete and return the structure to a func-
tional condition. Concrete may be reused on-site or hauled away for disposal
or recycling.

« When you remove materials from the self-installed concrete washout, build a new
structure; or, if the previous structure is still intact, inspect for signs of weakening or
damage, and make any necessary repairs. Re-line the structure with new plastic
after each cleaning.

Removal of Temporary Concrete Washout Facilities

« When temporary concrete washout facilities are no longer required for the work,
the hardened concrete, slurries and liquids shall be removed and properly dis-
posed of,

« Materials used to construct temporary concrete washout facilities shall be removed
from the site of the work and disposed of or recycled.

« Holes, depressions or other ground disturbance caused by the removal of the tem-
porary concrete washout facilities shall be backfilled, repaired, and stabilized to
prevent erosion.
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Figure 11-4.1.7a Concrete Washout Area
— 3m Minimurm e —
d flaggi
0 B o g gp e
\l/ \]/ /— Sandbag
Barm Sandbarc
U >— _<;.:/"_ 10 mil plastic lining ° "
aries O A* O *A * \ H
ﬂ >_ /ﬂ ) 1m A S
/K A\ [:] L Barm
D ) O [] i -
10 mil plastic living w
lan Mates
- 1. Actual !a\,-om
Type "Below Grade" ,  fetermined in the field.
sign shall be installed
within 10 m of the
e 3 hinimium ———— lemporary concrate
weashoul facility,
B B
1] 2]
B B seourely fosened
securely fasten
L 4} s
Varies saes 10 mil
/_ plastic: lining
HE |
\ = & P
Stake (typ.)
2 2 « Section B-B
/ \\— 10 mil plastic lining
Two-stacked
2412 rough Plan
wiood frame -
Type "Above Grade" with Wood Planks
MNOT TO SCALE
Figure 11-4.1.7a
Concrete Washout Area
DEPARTMENT OF Revised June 2015
E C O L O G Y Please sea hifpdwwnoecy. wa. gov'copyrighl ilm! for copyrighl nolice including permissions,
State of Washington limitaton of labilily, and disclaimer,
2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 322
SITTS & HILL ENGINEERS, INC. 53

TACOMA, WASHINGTON



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

Figure 11-4.1.7b Concrete Washout Area
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Figure 11-4.1.8 Prefabricated Concrete Washout Container w/Ramp
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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 des-
ignated 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 sed-
iment control and water quality requirements.

Conditions of Use

A CESCL shall be made available on projects one acre or larger that discharge storm-
water to surface waters of the state. Sites less than one acre may have a person without
CESCL certification conduct inspections; sampling is not required on sites that disturb
less than an acre.

« The CESCL shall:

« Have a current certificate proving attendance in an erosion and sediment con-
trol 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:
hitp:/iwww.ecy.wa.goviprograms/wag/stormwater/cescl.himl

OR

« Be a Cerlified Professional in Erosion and Sediment Control (CPESC); for
additional information go to: http://www.envirocertintl.org/cpesc/

Specifications
« Certification shall remain valid for three years.

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

« 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 con-
struction projects in the same geographic region.

Duties and responsibilities of the CESCL shall include, but are not limited to the fol-
lowing:
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« Maintaining permit file on site at all times which includes the Construction 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.

« Completing any sampling requirements including reporting results using
WebDMR.

« Keeping daily logs, and inspection reports. Inspection reports should include:
« Inspection dateftime.

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

« 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.
4. Locations of where additional or different EMPs 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 per-
formed by outside agencies or the owner.

BMP C162: Scheduling
Purpose

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

Conditions of Use

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

Following a specified work schedule that coordinates the timing of land-disturbing activ-
ities 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.

Design Considerations

« Minimize construction during rainy periods.

« Schedule projects to disturb only small portions of the site at any one time. Com-
plete 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.

-4.2 Runoff Conveyance and Treatment BEMPs

tment BMPs by SWPPP

Ele- Element lement Ele-
ment #4 " Element ment Element
BMP or Ele- #3 Install | men %7 Pro- e 4#9 Con- #10 |#13 Protect
Con-| Sed- #6J%o0- Chag- IControl |Low Impact
ment Name . tect trol Pol-
trol iment ect Drain nels ants De- Devel-
Flow Cc Slopes Inlets and Out- Water-| opment
Rates ols lets ing
BMP C200: /
Interceptor
Dike and v v’
Swale

2014 Stormwater Management Manual for Western Washington
Volume Il - Chapter 4 - Page 327

SITTS & HILL ENGINEERS, INC. 58
TACOMA, WASHINGTON



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

. Ifthe discharge velocity at the outlet is less than 5 fps (pipe slope leg#fthan 1
aercent), use 2-inch to 8-inch riprap. Minimum thickness is 1-foo

2. For Ng 10 fps discharge velocity at the outlet (pipe slope leg€ than 3 per-
cent), usthZ4-inch to 48-inch riprap. Minimum thickness @2 feet.

3. Foroutlets at e base of steep slope pipes (pipe slgfe greater than 10 per-
cent), an engineeMsd energy dissipater shall be fSed.

« Filter fabric or erosion controNglankets should alyfays be used under riprap to pre-
vent scour and channel erosion.

« New pipe outfalls can provide an cppehity for low-cost fish habitat improve-
ments. For example, an alcove of loyfrelOwjly water can be created by con-
structing the pipe outfall and assg€lated enerd\dissipater back from the stream
edge and digging a channel, gfer-widened to thegstream side, from the outfall.
Overwintering juvenile ang/Mmigrating adult salmonidshay use the alcove as shel-
ter during high flows. Befnk stabilization, bioengineering, 3gd habitat features may
be required for disiyfbed areas. This work may require a HPANGee Volume V
(p.765) for morgdformation on outfall system design.

MaintenanceStandards

« Inspeft and repair as needed.
« #Add rock as needed to maintain the intended function.

« Clean energy dissipater if sediment builds up.
BMP C220: Storm Drain Inlet Protection

Purpose

Storm drain inlet protection prevents coarse sediment from entering drainage systems
prior to permanent stabilization of the disturbed area.

Conditions of Use

Use storm drain inlet protection at inlets that are operational before permanent sta-
bilization of the disturbed drainage area. Provide protection for all storm drain inlets
downslope and within 500 feet of a disturbed or construction area, unless conveying run-
off entering catch basins to a sediment pond or trap.

Also consider inlet protection for lawn and yard drains on new home construction. These
small and numerous drains coupled with lack of gutters in new home construction can
add significant amounts of sediment into the roof drain system. If possible delay
installing lawn and yard drains until just before landscaping or cap these drains to pre-
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vent sediment from entering the system until completion of landscaping. Provide 18-
inches of sod around each finished lawn and yard drain.

Table 1I-4.2.2 Storm Drain Inlet Protection (p.358) lists several options for inlet protection.
All of the methods for storm drain inlet protection tend to plug and require a high fre-
quency of maintenance. Limit drainage areas to one acre or less. Possibly provide emer-
gency overflows with additional end-of-pipe treatment where stormwater ponding would

cause a hazard.

Table 11-4.2.2 Storm Drain Inlet Protection

Type of Inlet | Emergenc FERIlEE S
yp . rgency Paved/ Earthen Conditions of Use
Protection Overflow
Surfaces
Drop Inlet Protection
Excavated drop Yes, tem- Appllc':ablre for heavy flows. E?sy
. . porary flood- |Earthen o maintain. Large area Require-
inlet protection ! ; ;T
ing will occur ment: 30'x30'acre
Block and .
gravel drop inlet [Yes Paved or Earthen Appllcab'le forheavy concentrated
. flows. Will not pond.
protection
Gravel and wire Applicable for heavy concentrated
drop inlet pro-  |No flows. Will pond. Can withstand
tection traffic.
tc;?;(:h basin fil- Yes Paved or Earthen |Frequent Maintenance required.
Curb Inlet Protection
Cur_b mlgt PIO™ iSmall capacity Used for sturdy, more compact
tection with Paved . .
. overflow installation.
wooden weir
Block and
gravel curb inlet |Yes Paved Sturdy, but limited filtration.
protection

Culvert Inlet Protection

iment trap

Culvertinlet Sed;

18 month expected life.

Design and Installation Specifications

Excavated Drop Inlet Protection - An excavated impoundment around the storm drain.
Sediment setiles out of the stormwater prior to entering the storm drain.

2014 Stormwater Management Manual for Western Washington

Volume Il - Chapter 4 - Page 358

SITTS & HILL ENGINEERS, INC.
TACOMA, WASHINGTON

60



PSD KESSLER CENTER Sitts & Hill Engineers, Inc.
CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN Job Number 18,328

Provide a depth of 1-2 ft as measured from the crest of the inlet structure.
Slope sides of excavation no steeper than 2H:1V.
Minimum volume of excavation 35 cubic yards.

Shape basin to fit site with longest dimension oriented toward the longest inflow
area.

Install provisions for draining to prevent standing water problems.
Clear the area of all debris.

Grade the approach to the inlet uniformly.

Drill weep holes into the side of the inlet.

Protect weep holes with screen wire and washed aggregate.
Seal weep holes when removing structure and stabilizing area.

Build a temporary dike, if necessary, to the down slope side of the structure to pre-
vent bypass flow.

Block and Gravel Filter - A barrier formed around the storm drain inlet with standard con-
crete blocks and gravel. See Figure [1-4.2.8 Block and Gravel Filter (p.360).

Provide a height of 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.

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

Place hardware cloth or comparable wire mesh with Yz-inch openings over all
block openings.

Place gravel just below the top of blocks on slopes of 2H:1V or flatter.

An alternative design is a gravel donut.

Provide an inlet slope of 3H:1V.

Provide an outlet slope of 2H:1V.

Provide al-foot wide level stone area between the structure and the inlet.
Use inlet slope stones 3 inches in diameter or larger.

Use gravel Y- to ¥4-inch at a minimum thickness of 1-foot for the ocutlet slope.
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Figure 11-4.2.8 Block and Gravel Filter
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Graval backfill
Plan View
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Section A-A
Mates
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 inbet.
3. The top of the structure (panding height) must be well balow the ground elevation
downslepe to prevent runoff from bypassing the inlet. A temporary dike may be
necessary on the downslope side of the structure,
NOT TO SCALE
Figure 11-4.2.8
Block and Gravel Filter
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Gravel and Wire Mesh Filter - A gravel barrier placed over the top of the inlet. This struc-
ture does not provide an overflow.

« Use a hardware cloth or comparable wire mesh with Yz-inch openings.
« Use coarse aggregate.
« Provide a 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.

« Overlap the strips if more than one strip of mesh is necessary.
« Place coarse aggregate over the wire mesh.

« Provide at least a 12-inch depth of gravel over the entire inlet opening and extend
at least 18-inches on all sides.

Catchbasin Filters — Use inserts designed by manufacturers for construction sites. The
limited sediment storage capacity increases the amount of inspection and maintenance
required, which may be daily for heavy sediment loads. To reduce maintenance require-
ments combine 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.

« Provides 5 cubic feet of storage.
« Requires dewatering provisions.

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

« Insert the catchbasin filter 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.

« Use wire mesh with ¥z-inch openings.

« Use extra strength filter cloth.

» Construct a frame.

» Attach the wire and filter fabric to the frame.

« Pile coarse washed aggregate against wireffabric.
« Place weight on frame anchors.

Block and Gravel Curb Infet Protection — Barrier formed around a curb inlet with concrete
blocks and gravel. See Figure 11-4.2.9 Block and Gravel Curb Inlet Protection (p.363).
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« Use wire mesh with ¥z-inch openings.

« Place two concrete blocks on their sides abutting the curb at either side of the inlet
opening. These are spacer blocks.

« 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 11-4.2.10 Curb and Gutter Barrier

(p.364).

« 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.

Maintenance Standards

« Inspect catch basin filters frequently, especially after storm events. Clean and
replace clogged inserts. For systems with clogged stone filters: pull away the
stones from the inlet and clean or replace. 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 appro-
priate.

Approved as Equivalent

Ecology has approved products as able to meet the requirements of BEMP C220: Storm
Drain Inlet Protection. The products did not pass through the Technology Assessment
Protocol — Ecology (TAPE) process. Local jurisdictions may choose not to accept this
product approved as equivalent, or may require additional testing prior to consideration
for local use. The products are available for review on Ecology's website at
hitp:/www.ecy.wa.gov/programsiwg/stormwater/newtech/equivalent.htmi
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Figure 11-4.2.9 Block and Gravel Curb Inlet Protection
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Figure 11-4.2.10 Curb and Gutter Barrier
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P C232: Gravel Filter Berm

erm is constructed on rights-of-way or traffic areas within gfconstruction
iment by using a filter berm of gravel or crushed roc

Where a temporary meas! m rights-of-way or in traffic
areas on construction sites.

« Berm material shall be % to 3 inc
rock with less than 5 percent fines.

« Spacing of berms:

Maingénance Standards

Regularinspection is required. Sediment shall be removed and filter material
replaced as needed.

BMP C233: Silt Fence

Purpose

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 1I-4.2.12 Silt Fence (p.369) for details on silt fence con-
struction.

Conditions of Use

Silt fence may be used downslope of all disturbed areas.
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« 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.

« Siltfence is not intended to treat concentrated flows, nor is itintended to treat sub-
stantial amounts of overland flow. Convey any concentrated flows through the
drainage system to a sediment pond.

« Do not construct silt fences in streams or use in V-shaped ditches. Silt fences do
not provide an adequate method of silt control for anything deeper than sheet or
overland flow.
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Figure 11-4.2.12 Silt Fence
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Design and Installation Specifications

» Use in combination with sediment basins or other BMP's.

« Maximum slope steepness (normal (perpendicular) to fence line) 1H:1V.
« Maximum sheet or overland flow path length to the fence of 100 feet.

« Do not allow flows greater than 0.5 cfs.

« The geotextile used shall meet the following standards. All geotextile properties lis-
ted 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 1I-4.2.3 Geotextile Stand-

ards (p.370))
Table 11-4.2.3 Geotextile Standards
0.60 mm maximum for slit film woven (#30 sieve).
Polymeric Mesh AOS

0.30 mm maximum for all other geotextile types (#50 sieve).
(ASTM D4751)
0.15 mm minimum for all fabric types (#100 sieve).

Water Permittivity

(ASTM D4491)
Grab Tensile Strength |180 Ibs. Minimum for extra strength fabric.

(ASTM D4632) 100 Ibs minimum for standard strength fabric.
Grab Tensile Strength

(ASTM D4632)
Ultraviolet Resistance

(ASTM D4355)

0.02 sec-1 minimum

30% maximum

70% minimum

« Support standard strength fabrics 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.

« One-hundred percent biodegradable silt fence is available that is strong, long last-
ing, and can be leftin place after the project is completed, if permitted by local reg-
ulations.

« Referto Figure 11-4.2.12 Silt Fence (p.369) for standard silt fence details. Include
the following standard Notes for silt fence on construction plans and specifications:
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1. The contractor shall install and maintain temporary silt fences at the locations
shown in the Plans.

2. Construct silt fences in areas of clearing, grading, or drainage prior to starting
those activities.

3. The silt fence shall have a 2-feet min. and a 2}:-feet max. height above the
ariginal ground surface.

4. The filter fabric shall be sewn together at the point of manufacture to form fil-
ter fabric lengths as required. Locate all sewn seams at support posts. Altern-
atively, 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.

5. Aftach the filter fabric on the up-slope side of the posts and secure with
staples, wire, or in accordance with the manufacturer's recommendations.
Attach the filter fabric to the posts in a manner that reduces the potential for
tearing.

6. Support the filter fabric with wire or plastic mesh, dependent on the properties
of the geotextile selected for use. If wire or plastic mesh is used, fasten the
mesh securely to the up-slope side of the posts with the filter fabric up-slope
of the mesh.

7. Mesh support, if used, shall consist of steel wire with a maximum mesh spa-
cing of 2-inches, or a prefabricated polymeric mesh. The strength of the wire
or polymeric mesh shall be equivalent to or greater than 180 Ibs. grab tensile
strength. The polymeric mesh must be as resistant to the same level of ultra-
violet radiation as the filter fabric it supports.

8. Bury the bottom of the filter fabric 4-inches min. below the ground surface.
Backfill and tamp soil in place over the buried portion of the filter fabric, so
that no flow can pass beneath the fence and scouring cannot occur. When
wire or polymeric back-up support mesh is used, the wire or polymeric mesh
shall extend into the ground 3-inches min.

9. Drive or place the fence posts into the ground 18-inches min. A 12—inch min.
depth is allowed if topsoil or other soft subgrade soil is not present and 18-
inches cannot be reached. Increase fence post min. depths by 6 inches if the
fence is located on slopes of 3H:1V 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.

10. Use wood, steel or equivalent posts. The spacing of the support posts shall
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be a maximum of 6-feet. Posts shall consist of either:

« Wood with dimensions of 2-inches by 2-inches wide min. and a 3-feet
min. length. Wood posts shall be free of defects such as knots, splits, or
gouges.

« No. 6 steel rebar or larger.
« ASTM A 120 steel pipe with a minimum diameter of 1-inch.
« U, T,L, orC shape steel posts with a minimum weight of 1.35 Ibs./ft.

« Other steel posts having equivalent strength and bending resistance to
the post sizes listed above.

11. Locate silt fences 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.

12. Ifthe fence must cross contours, with the exception of the ends of the fence,
place gravel check dams perpendicular to the back of the fence to minimize
concentrated flow and erosion. The slope of the fence line where contours
must be crossed shall not be steeper than 3H:1V.

« Gravel check dams shall be approximately 1-foot deep at the back of
the fence. Gravel check dams 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.

« Gravel check dams shall consist of crushed surfacing base course,
gravel backfill for walls, or shoulder ballast. Gravel check dams shall be
located every 10 feet along the fence where the fence must cross con-
tours.

« Referto Figure 11-4.2.13 Silt Fence Installation by Slicing Method (p.374) for slicing
method details. Silt fence installation using the slicing method specifications:

1. The base of both end posts must be at least 2- to 4-inches above the top of
the filter 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 install-
ation.

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

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

4. Install posts with the nipples facing away from the filter fabric.
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5. Attach the filter fabric to each post with three ties, all spaced within the top 8-
inches of the filter fabric. Attach each tie diagonally 45 degrees through the fil-
ter fabric, with each puncture at least 1-inch vertically apart. Each tie should
be positioned to hang on a post nipple when tightening to prevent sagging.

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

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

Compact the soil immediately next to the filter 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. Check and correct the silt fence installation for any deviation before
compaction. Use a flat-bladed shovel to tuck fabric deeper into the ground if
necessary.
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Figure 11-4.2.13 Silt Fence Installation by Slicing Method
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Maintenance Standards

« Repair any damage immediately.

« Intercept and convey all evident concentrated flows uphill of the silt fence to a sed-
iment pond.

« 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.

« Remove sediment deposits when the deposit reaches approximately one-third the
height of the silt fence, or install a second silt fence.

« Replace filter fabric that has deteriorated due to ultraviolet breakdown.

P C234: Vegetated Strip

Vegetated
providing a tem
overland flow.

s reduce the transport of coarse sediment from a constructj
rary physical barrier to sediment and reducing the ryfoff velocities of

Conditions of Use

« Vegetated strips may be Bged downslope of all digflirbed areas.

« Vegetated strips are not inten to treat cop@@ntrated flows, nor are they intended

which overland flow can be treate a strip, rather than by a sediment
e Table |I-4.2.4 Contributing Drain-

Table 11-4.2.4 Conﬁting Drainage Area
Average ComribW'Average Contributing Area

Vegetated Strips
Contributing area

Area Slope Percent Slope F ath Length
1.5H 1V or ﬂatty 67% or flatter 100 feet
2H : 1V or flajér 509% or flatter 115 feet N
4H - 1V gyffatter 25% or flatter 150 feet N
6H or flatter 16.7% or flatter 200 feet N
'iM 1V or flatter 10% or flatter 250 feet

7 N
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BMP C241: Temporary Sediment Pond
Purpose

Sediment ponds remove sediment from runoff originating from disturbed areas of the
site. Sediment ponds are typically designed to remove sediment no smaller than
medium silt (0.02 mm). Consequently, they usually reduce turbidity only slightly.

Conditions of Use

Prior to leaving a construction site, stormwater runoff must pass through a sediment
pond or other appropriate sediment removal best management practice.

A sediment pond shall be used where the contributing drainage area is 3 acres or more.
Ponds must be used in conjunction with erosion control practices to reduce the amount
of sediment flowing into the basin.

Design and Installation Specifications

« Sediment basins must be installed only on sites where failure of the structure
would not result in loss of life, damage to homes or buildings, or interruption of use
or service of public roads or utilities. Also, sediment traps and ponds are attractive
to children and can be very dangerous. Compliance with local ordinances regard-
ing health and safety must be addressed. If fencing of the pond is required, the type
of fence and its location shall be shown on the ESC plan.

« Structures having a maximum storage capacity at the top of the dam of 10 acre-ft
(435,600 ft3) or more are subject to the Washington Dam Safety Regulations
{Chapter 173-175 WAC).

« See Figure 11-4.2.18 Sediment Pond Plan View (p.391), Figure 11-4.2.19 Sediment
Pond Cross Section (p.392), and Figure 11-4.2.20 Sediment Pond Riser Detail
(p.393) for details.

« If permanent runoff control facilities are part of the project, they should be used for
sediment retention. The surface area requirements of the sediment basin must be
met. This may require temporarily enlarging the permanent basin to comply with
the surface area requirements. The permanent control structure must be tem-
porarily replaced with a control structure that only allows water to leave the pond
from the surface or by pumping. The permanent control structure must be installed
after the site is fully stabilized. .

« Use of infiltration facilities for sedimentation basins during construction tends to
clog the soils and reduce their capacity to infiltrate. If infiltration facilities are to be
used, the sides and bottom of the facility must only be rough excavated to a min-
imum of 2 feet above final grade. Final grading of the infiltration facility shall occur
only when all contributing drainage areas are fully stabilized. The infiltration
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pretreatment facility should be fully constructed and used with the sedimentation
basin to help prevent clogging.

« Determining Pond Geometry

Obtain the discharge from the hydrologic calculations of the peak flow for the 2-
year runoff event (Q5). The 10-year peak flow shall be used if the project size,
expected timing and duration of construction, or downstream conditions warrant a
higher level of protection. If no hydrologic analysis is required, the Rational Method
may be used.

Determine the required surface area at the top of the riser pipe with the equation:
SA =2 xQ5/0.00096

or
2080 square feet per cfs of inflow

See BMP C240: Sediment Trap (p.383) for more information on the derivation of
the surface area calculation.

The basic geometry of the pond can now be determined using the following design
criteria:

» Required surface area SA (from Step 2 above) at top of riser.

« Minimum 3.5-foot depth from top of riser to bottom of pond.

« Maximum 3H:1V interior side slopes and maximum 2H:1V exterior slopes. The
interior slopes can be increased to a maximum of 2H:1V if fencing is provided at or
above the maximum water surface.

» One foot of freeboard between the top of the riser and the crest of the emergency
spillway.

» Flat bottom.

» Minimum 1-foot deep spillway.

« Length-to-width ratio between 3:1 and 6:1.
« Sizing of Discharge Mechanisms.

The outlet for the basin consists of a combination of principal and emergency spill-
ways. These outlets must pass the peak runoff expected from the contributing drain-
age area for a 100-year storm. If, due to site conditions and basin geometry, a
separate emergency spill-way is not feasible, the principal spillway must pass the
entire peak runoff expected from the 100-year storm. However, an attempt to
provide a separate emergency spillway should always be made. The runcff cal-
culations should be based on the site conditions during construction. The flow
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through the dewatering orifice cannot be utilized when calculating the 100-year
storm elevation because of its potential to become clogged; therefore, available
spillway storage must begin at the principal spillway riser crest.

The principal spillway designed by the procedures contained in this standard will
resultin some reduction in the peak rate of runoff. However, the riser outlet design
will not adequately control the basin discharge to the predevelopment discharge
limitations as stated in 1-2.5.7 Minimum Requirement #7: Flow Control (p.64).
However, if the basin for a permanent stormwater detention pond is used for a tem-
porary sedimentation basin, the control structure for the permanent pond can be
used to maintain predevelopment discharge limitations. The size of the basin, the
expected life of the construction project, the anticipated downstream effects and
the anticipated weather conditions during construction, should be considered to
determine the need of additional discharge control. See Figure 11-4.2.21 Riser
Inflow Curves (p.394) for riser inflow curves.
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Figure 11-4.2.18 Sediment Pond Plan View
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Figure 11-4.2.18
Sediment Pond Plan View
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Figure 11-4.2.19 Sediment Pond Cross Section
Crast of
Riser pipe amargancy spillway &' Min, width
[principal spillway)
open at top with
lrash rack
Dewalering device
(sew riser detail)
% el
conveyance ouflst
or leval spreader
Embankme.rlll:.:l I |E.
N ke haybaea  Dowatering eros mtards
wrapped with filter fabric, arifice such as graved or clean
or aguivalent divider Concrate base sand shall not he used
|sea riser datail)
MNOT TO SCALE
Figure 11-4.2.19
Sediment Pond Cross Section
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Figure 11-4.2.20 Sediment Pond Riser Detail
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Figure 11-4.2.20
Sediment Pond Riser Detail
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Figure 11-4.2.21 Riser Inflow Curves
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Principal Spillway: Determine the required diameter for the principal spillway (riser
pipe). The diameter shall be the minimum necessary to pass the site's 15-minute, 10-
year flowrate. If using the Western Washington Hydrology Model (WWHM), Version 2 or
3, design flow is the 10-year (1 hour) flow for the developed (unmitigated) site, multiplied
by a factor of 1.6. Use Figure lI-4.2.21 Riser Inflow Curves (p.394) to determine this dia-
meter (h = 1-foot). Note: A permanent control structure may be used instead of a tem-
porary riser.

Emergency Overflow Spillway: Determine the required size and design of the emer-
gency overflow spillway for the developed 100-year peak flow using the method con-
tained in Volume IIl.

Dewatering Orifice: Determine the size of the dewatering orifice(s) (minimum 1-inch dia-
meter) using a modified version of the discharge equation for a vertical orifice and a
basic equation for the area of a circular orifice. Determine the required area of the orifice
with the following equation:

_ Ag(am)™
4, = 0.63600T'g0%

where

A = orifice area (square feet)
Ag = pond surface area (square feet)

h = head of water above orifice (height of riser in feet)
T = dewatering time (24 hours)

g = acceleration of gravity (32.2 feet/second?)

Convert the required surface area to the required diameter D of the orifice:

D=24x4/% =1354x V4,
The vertical, perforated tubing connected to the dewatering orifice must be at least 2
inches larger in diameter than the orifice to improve flow characteristics. The size and
number of perforations in the tubing should be large enough so that the tubing does not
restrict flow. The orifice should control the flow rate.

« Additional Design Specifications

The pond shall be divided into two roughly equal volume cells by a permeable
divider that will reduce turbulence while allowing movement of water between
cells. The divider shall be at least one-half the height of the riser and a minimum of
one foot below the top of the riser. Wire-backed, 2- to 3-foot high, extra strength fil-
ter fabric supported by treated 4"x4"s can be used as a divider. Alternatively,
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staked straw bales wrapped with filter fabric (geotextile) may be used. If the pond is
more than 6 feet deep, a different mechanism must be proposed. A riprap embank-
mentis one acceptable method of separation for deeper ponds. Other designs that
satisfy the intent of 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 Il (p.423) 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, erod-
ing the soil grain by grain and forming pipes or tunnels; and, (2) water under pres-
sure 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 Standards

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

« Any damage to the pond embankments or slopes shall be repaired.

BJIP C250: Construction Stormwater Chemical Treatmes
Purpose

This BMP applies wiTes
treatment.

sing stormwater chemicals in batch#ftatment or flow-through

Turbidity is difficult to control once 1T
a construction site. Sedimentation pongs
ter by gravity settling, but are inef
and fine silt. Traditional ergps
ensure compliance y#

pe”are suspended in stormwater runoff from
effective at removing larger particulate mat-
g smaller particulates such as clay

&n and sediment control BWEs may not be adequate to

he water quality standards for turbidMin receiving water.

Chemical ent can reliably provide exceptional reductions of turtility and asso-
ciategd#Ollutants. Chemical treatment may be required to meet turbidity sto
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APPENDIX B — Demolition and Erosion Control Plan Drawings
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PROJECT'S NPDES GENERAL STORMWATER PERMIT.

8. THE PERMANENT INFILTRATION SYSTEM SHALL NOT BE UTILIZED FOR
TESC RUNOFF. CONNECT THE INFILTRATION TRENCH TO THE MEW STORM
SYSTEM ONLY AFTER CONSTRUCTION 1S COMPLETE AND SITE IS
STABILIZED AND PAVED.
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KEY NOTES

DEMOLISH EXISTING FEATURE AS NOTED PER PLAN
PROTECT EXISTING FEATURE AS NOTED PER PLAN
SALVAGE EXISTING FEATURE AS NOTED PER PLAN
PROVIDE STREET SWEEPING

PROVIDE PLASTIC COVERING OVER STOCKPILES PER
DETAIL 2/C1.4

PROVIDE PROTECTIVE FENCING FOR CONSTRUCTION DURATION PER
DETAIL 5/C1.4.

RETAIN EXISTING ASPHALT SURFACES FOR TESC SURFACES
DURING CONSTRUCTION. SEE GENERAL NOTE 4,
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BY
CITY OF PUYALLUP
ENGINEERING SERVICES

DATE

NOTE: THIS APPROVAL IS VOID
AFTER 1 YEAR FROM APPROVAL

THE CITY WILL NOT BE
:SPONSIBLE FOR ERRORS AND/OR

(OMISSIONS ON THESE PLANS.

FIELD CONDITIONS MAY DICTATE

(CHANGES TO THESE PLANS AS

DETERMINED BY THE

ENGINEERING SERVICES MANAGER.

Call 811
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SEE C0.2 FOR UST OF EXISTING

LEGEND AND PROPOSED FEATURES

GENERAL NOTES

PROPOSED FEATURES-

—}——}—— SILT FENCE PER DETAIL 4/C1.4.

VORI TEMPORARY WETLAND PROTECTION FENCING PER
DETALL 5/C1.4.
ey > DEMOLITION

ASPHALT REMOVAL

RO CONCRETE. REMOVAL

———————— SAWCUT LINE
—_—— — — LITS OF WORK
@ CATCH BASIN PROTECTION PER DETALL 1/C1.4.

1
2

3

COMPLY WITH EROSION AND SEDIMENTATION NOTES ON SHEET CO.3.
COMPLY WITH NOTE REQUIREMENTS ON SHEET C1.4.

PROVIDE CATCH BASIN PROTECTION PER DETAIL 1/C1.4 FOR ALL
PROPOSED CATCH BASINS UPON INSTALLATION.

CONSTRUCTION WILL BE ACCESSED FROM EXISTING ASPHALT SURFACES.
IF ADDITIONAL MEASURES ARE NEEDED TO PREVENT TRACKING OF
SEDIMENT ONTO PUBLIC ROADS, CONTRACTOR MAY INSTALL A
CONSTRUCTION ENTRANCE PER DETAIL 3/C1.4

IF AT ANY TIME DURING THE CONSTRUCTION IT IS DETERMINED BY THE
CITY THAT MUD AND DEBRIS ARE BEING TRACKED ONTO PUBLIC
STREETS WITH INSUFFICIENT CLEANUP, ALL WORK SHALL CEASE ON THE
PROJECT UNTIL THIS CONDITION IS CORRECTED. THE CONTRACTOR SHALL
IMMEDIATELY TAKE ALL STEPS NECESSARY TO PREVENT FUTURE
TRACKING OF MUD AND DEBRIS INTO THE PUBLIC ROW, WHICH MAY
INCLUDE THE INSTALLATION OF A WHEEL WASH FACILITY ON-SITE,

CONTRACTOR SHALL DESIGNATE A WASHINGTON DEPARTMENT OF
ECOLOGY CERTIFIED EROSION AND SEDIMENT CONTROL LEADPERSON, AND
SHALL COMPLY WITH THE STORMWATER POLLUTION PREVENTION PLAN
(SWPPP) PREPARED FOR THIS PROJECT.

SEDIMENT-LADEN RUNOFF SHALL NOT BE ALLOWED TO DISCHARGE
BEYOND THE CONSTRUCTION LIMITS IN ACCORDANCE WITH THE
PROJECT'S NPDES GENERAL STORMWATER PERMIT.

KEY NOTES

D DEMOLISH EXISTING FEATURE AS NOTED PER PLAN
D PROTECT EXISTING FEATURE AS NOTED PER PLAN
D PROVIDE STREET SWEEPING
@- ADJUST RIM TO NEW GRADE

BY
CITY OF PUYALLUP
ENGINEERING SERVICES

DATE

NOTE: THIS APPROVAL IS VOID
AFTER 1 YEAR FROM APPROVAL

DATE.
THE CITY WILL NOT BE
RESPONSIBLE FOR ERRORS AND/OR
(OMISSIONS ON THESE PLANS.

FIELD CONDITIONS MAY DICTATE
(CHANGES TO THESE PLANS AS
DETERMINED BY THE
ENGINEERING SERVICES MANAGER.

T 253.627.4367 F 253.627 4395 WWW.BCRADESIGN.COM
2106 PACIFIC AVENUE. SUITE 300. TACOMA, WA 88402
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= W business days
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CATCH BASIN GRATE PLACED
OVER INSTALL INSERT RETRIEVAL STRAP (INSTALL

THROUGH GRATE)

CATCH BASIN INSERT
ADAPTER SKIRT

OVERFLOW BYPASS ISOMETRIC VIEW

MANUFACTURED

SEDIMENT ACCUMULATION CATCH BASIN INSERT

CB PROTECTION DETAIL

CLEAR PLASTIC
COVERING

STAKE AND SAND BAG
(Tv.)

1" OVERLAP = ALL SEAMS TO
QZEBE TAPED OR WEIGHTED DOWN
WTH SAND BAGS AT 10°
CENTERS ALONG THE SEAM

ISOMETRIC VIEW

PLASTIC COVERING DETAIL v

2°x2"x3" WOODEN STAKE

SAND BAG

T

|

1" OVERLAP

SECTION A-A
OVERLAP DETAIL

PLASTIC COVERING NOTES

1

PLASTIC SHEETING SHALL HAVE A MINMUN_THICKNESS OF 6 MILS AND SHALL
MEET THE REQUIREMENTS OF THE STATE STANDARD SPECIFICATIONS SECTION
9-14.5(3).

COVERING SHALL BE INSTALLED AND MAINTAINED TIGHTLY IN PLACE BY USING
SANDBAGS OR TIRES ON ROPES WITH A MAXIMUM 10-FOOT GRID SPACING IN ALL
DIRECTIONS. ALL SEAMS SHALL BE TAPED OR WEIGHTED DOWN FULL LENGTH AND
THERE SHALL BE AT LEAST A 12-INCH QVERLAP OF ALL SEAMS.

CLEAR PLASTIC COVERING SHALL BE INSTALLED IMMEDIATELY ON AREAS SEEDED
BETWEEN NOVEMBER 1 AND MARCH 31 AND REMAIN UNTIL VEGETATION IS FIRMLY
ESTABLISHED.

WHEN THE COVERING IS USED ON UN-SEEDED SLOPES, IT SHALL BE KEPT IN
PLACE UNTIL THE NEXT SEEDING PERIOD.

PLASTIC COVERING SHEETS SHALL BE BURIED TWO FEET AT THE TOP OF SLOPES
IN CRDER TO PREVENT SURFACE WATER FLOW BENEATH SHEETS.

PROPER MAINTENANCE INCLUDES REGULAR CHECKS FOR RIPS AND DISLODGED
ENDS.

SCALE: N.T.S.

25" MIN. RADIUS

4-8" AGGREGATE
MINIMUM 127 THICKNESS
SUBGRADE SEPARATION

GEOTEXTILE PER SPECIFICATIONS
MIRAFI 500X OR EQUAL

ISOMETRIC VIEW

CONSTRUCTION ENTRANCE

(IF_REQUIRED)

SCALE: N.T.S.

SILT FENCE NOTES

27x2"x14 GA. WELDED
WIRE FABRIC]_[OR EQUAL

STAPLE OR WIRE RINGS
(TYPICAL)

24" DOUG. FIR————————|
AT 4 0C. 1l

FILTER FABRIC MATERIAL—H

MIRAF 100x OR EQUAL i

1.

- 2.
2-3

3

5'4 4
1-6"

U 4
ELEVATION 5.
NOTE:

1. PLACE 1’ OF 3/4” - 1-1/2" WASHED

-6 ROCK OR PEA-GRAVEL ON BOTH SIDES OF 5
FENCE TO CREATE A BEVEL SHAPE -

676" TRENCH

FILTER FABRIC
MATERIAL 2°x2"x14
GA. WWF,

2"%4" DOUG. FIR
OR EQUAL

676" TRENCH

2. FABRIC SHALL COVER BOTTOM OF 6"x6" 7.
TRENCH AND EXTEND BEYOND THE LIMITS
OF THE GRAVEL IN ORDER TO MAINTAIN 8.

AN EXCESS OVERLAP OF 2" MINIMUM AS
SHOWN [N TYPICAL CROSS—SECTION.

TYPICAL CROSS—SECTION g
SILT FENCE DETAIL ’

SILT FENCES WILL BE INSTALLED PARALLEL TO ANY SLOPE CONTOURS,

FILTER FABRIC SHALL BE PURCHASED IN A CONTINUQUS ROLL AND CUT TO THE LENGTH OF THE BARRIER TO AVOID USE OF JOINTS. WHEN JOINTS
ARE NECESSARY, FILTER CLOTH SHALL BE SPLICED TOGETHER ONLY AT A SUPPORT POST WITH A MINIMUM & INCH OVERLAP, AND SECURELY
FASTENED AT BOTH ENDS TO POSTS.

POSTS SHALL BE SPACED A MAXIMUM OF & FEET APART AND DRIVEN SECURELY INTO THE GROUND (MINIMUM OF 30 INCHES).

A TRENCH SHALL BE EXCAVATED APPROXIMATELY 8 INCHES WIDE AND 12 INCHES DEEP ALONG THE LINE OF POSTS AND UPSLOPE FROM THE
BARRIER. THIS TRENCH SHALL BE BACKFILLED WITH WASHED GRAVEL.

WHEN STANDARD STRENGTH FILTER FABRIC IS USED, A WIRE MESH SUPPORT FENCE SHALL BE FASTENED SECURELY TO THE UPSLOPE SIDE OF THE
POSTS USING HEAVY-DUTY WIRE STAPLES AT LEAST 1 INCH LONG, TIE WIRES OR HOG RINGS, THE WIRE SHALL EXTEND INTO THE TRENCH A
MINIMUM OF 4 INCHES AND SHALL WOT EXTEND MORE THAN 24 INCHES ABOVE THE ORIGINAL GROUND SURFACE.

THE STANDARD STRENGTH FILTER FABRIC SHALL BE STAPLED OR WIRED TO THE FENCE, AND 20 INCHES OF THE FABRIC SHALL BE EXTENDED INTO
THE TRENCH. THE FABRIC SHALL NOT EXTEND MORE THAN 24 INCHES ABOVE THE ORIGINAL GROUND SURFACE. FILTER FABRIC SHALL NOT BE
STAPLED TO EXISTING TREES.

WHEN EXTRA-STRENGTH FILTER FABRIC AND CLOSER POST SPACING IS USED, THE WIRE MESH SUPPORT FENCE MAY BE ELIMINATED. IN SUCH CASE,
THE FILTER FABRIC IS STAPLED OR WIRED DIRECTLY TO THE POSTS WITH ALL OTHER PROWISION OF ABOVE NOTES APPLYING.

FILTER FABRIC FENCES SHALL NOT BE REMOVED BEFORE THE UPSLOPE AREA HAS BEEN PERMANENTLY STABILIZED.

FILTER FABRIC FENCES SHALL BE INSPECTED IMMEDIATELY AFTER EACH RAINFALL AND AT LEAST DAILY DURING PROLONGED RAINFALL. ANY
REQUIRED REPAIRS SHALL BE MADE IMMEDIATELY.

SCALE: N.T.S.

“TREE PROTECTION ZONE (TPZ)

NO ENTRY. N0 GRADE CHANGES, STORAGE/STOCKPILING OF MATERIALS OR EQUIPMENT; PUACEMENT OF FILL OR'TOP SOIE; TRENCH:
ING OR VEHICULAR/FOOT TRAFFIC PERMITTED WITHIN THE TPZ. THIS TREE BARRIER SHALL NOT BE REMOVED WITHOUT AUTHOREZA:
TION FROM PUYALLUP PLANNING DEPARMENT-~SUBJECT TO FINES AND ENFORCEMENT ACTION BY THE CITYTO REPORT
WVIDLATIONS OR FOR MORE INFORMATION—CALL {253] 864 4165

SIGNIFICANT TREE

7O BE RETAINED|

HIGH VIIBILITY ORANGE

FENCING,; 6/ TALL (MIN)

INSTALLAT APPROVED!
LOCATION OR CRITICAL
ROOT ZONE

6" MIN

TRUCHON FENCING SRALL GE
IRIVEN 70 GR0UNE

.

A DN 1] 42k DIAETER DAMARED BRI 7
T BANR BURLAR 70 FREVERY DRYiG
BEE PRITECTIDN 16 AL LANDS

NIV ML
FRETREATNEN

. ] VEHIZULAR TRAFFL. PLACE
SHALL N SE MO

ALS
@

TREE PROTECTION FENCING DETAIL
(for public and private trees)

& S
bt e

TREE AND WETLAND PROTECTION

SCALE: N.T.S.

SCALE:N.TS.

STOCKPILE NOTES

EROSION CONTROL MAINTENANCE SCHEDULE

APPROVED

BY
CITY OF PUYALLUP
ENGINEERING SERVICES

DATE

NOTE: THIS APPROVAL IS VOID
AFTER 1 YEAR FROM APPROVAL

THE CITY WILL NOT BE
RESPONSIBLE FOR ERRORS AND/OR
(OMISSIONS ON THESE PLANS.

FIELD CONDITIONS MAY DICTATE
(CHANGES TO THESE PLANS AS
DETERMINED BY THE
ENGINEERING SERVICES MANAGER.

Call 811

= W business days
before you dig

1 STOCKPILES SHALL BE STABILIZED (WITH PLASTIC COVERING OR OTHER APPROVED DEVICE) DAILY 1.
BETWEEN NOVEMBER 1 AND MARCH 31

2 IN ANY SEASON, SEDIMENT LEACHING FROM STOCKPILES MUST BE PREVENTED.

OR REVISED FOR IMPROVED EFFECTIVENESS AS NECESSARY.

EROSION CONTROL FACILITIES SHALL BE INSPECTED AFTER EACH HEAVY RAINFALL EVENT AND REPAIRED

2 ALL VEHICLES AND EQUIPMENT TO BE ROUTED OVER CONSTRUCTION ENTRANCES PRIOR TO LEAVING THE
SITE.

3. 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.

4. PREVIOUSLY ESTABLISHED GRADES ON THE AREAS TO BE TOPSOILED SHALL BE MAINTAINED ACCORDING

TO THE APPROVED PLAN.

POLLUTION PREVENTION NOTES

3 DEBRIS TRACKED ONTO THE PAVEMENT SURFACES SHALL BE SWEPT UP PRIOR TO THE END OF EACH

WIORKING DAY.  CARE MUST BE TAKEN TO KEEP DIRT QUT OF DRAINAGE STRUCTURES.

INSPECTION, MONITORING, DOCUMENTATION AND
REPORTING SCHEDULE

1. EQUIPMENT LUBRICATION AND FUELING OPERATIONS SHALL OCCUR AT EXISTING PAVED AREAS.

1. EROSION AND SEDIMENT CONTROL (ESC) FACILITIES SHALL NOT BE ALLOWED TO FALL INTO DISREPAIR.

CONSTRUCTION STORMWATER POLLUTION REQUIREMENTS.

2 PREVENT OILS AND FUELS FROM ENTERING THE STORM DRAINAGE SYSTEM WTH PROPER SPILL
PREVENTION, CONTROL AND COUNTERMEASURE POLICIES.

3 ACCESS TO CONSTRUCTION IS VIA ADJACENT EXISTING PAVED STREETS. SWEEP DIRT FROM PAVING
DALY OR AS NEEDED. THE INTENT IS TO PREVENT DIRT AND DEBRIS FROM VEHICLES AND EQUIPMENT

FROM BEING DEPOSITED OM CITY STREET PAVEMENT.

4. THE PROJECT SHALL COMPLY WITH 2017 DOE CONSTRUCTION STORMWATER, GENERAL PERMIT

THE CONTRACTOR'S TESC LEAD SHALL INSPECT ALL PROJECT FACILITIES IN ACCORDANCE W/DOE NPDES

2 THE ESC LEAD SHALL IMPLEMENT THE TESC PLAN. IMPLEMENTATION SHALL INCLUDE BUT IS NOT LIMITED
TO: INSTALLING, MAINTAINING, INSPECTING MONITORING, DOCUMENTING, REPORTING AND REPAIRING ALL

TEMPORARY EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES INCLUDED IN THE PLAN
SEDIMENT CONTROL MEASURES SHALL BE INSPECTED AT LEAST ONCE EVERY FIVE WORKING DAYS, EACH

WORKING DAY DURING A RUNOFF PRODUCING RAIN EVENT, AND WITHIN 24 HOURS AFTER A RUNOFF
PRODUCING RAIN EVENT. ALL PROJECT CONSTRUCTION STORMWATER DISCHARGES SHALL COMPLY W/DOE

DISCHARGE REQUIREMENTS.

REQUIREMENTS AND PROJECT STORMWATER POLLUTION PREVENTION PLAN (SWPPP) REQUIREMENTS.

SEE SPECIFICATIONS.

T 253.627.4367 F 253.627 4395 WWW.BCRADESIGN.COM
2106 PACIFIC AVENUE. SUITE 300. TACOMA, WA 88402
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