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Stormwater Pollution Prevention Plan

1.0 Introduction

This Stormwater Pollution Prevention Plan (SWPPP) has been prepared as part of the
NPDES stormwater permit requirements for the Puyallup Public Safety Building project
Puyallup, Washington. The proposed site is at 1015 39th Avenue SE Puyallup,
Washington.

Construction activities will include installation of sediment and erosion control Best
Management Practices (BMPs), construction of new tenant improvements, public and private
entrances, secure parking area and mechanical, electrical infrastructure, and stormwater
facilities.

The purpose of this SWPPP is to describe the proposed construction activities and all
temporary and permanent erosion and sediment control (TESC) measures, pollution
prevention measures, inspection/monitoring activities, and recordkeeping that will be
implemented during the proposed construction project. The objectives of the SWPPP
are to:

1. Implement Best Management Practices (BMPs) to prevent erosion
and sedimentation, and to identify, reduce, eliminate or prevent
stormwater contamination and water pollution from construction
activity.

2. Prevent violations of surface water quality, ground water quality, or
sediment management standards.

3. Prevent, during the construction phase, adverse water quality
impacts including impacts on beneficial uses of the receiving water
by controlling peak flow rates and volumes of stormwater runoff at
the Permittee’s outfalls and downstream of the outfalls.

This SWPPP was prepared using the Ecology SWPPP Template downloaded from the
Ecology website. This SWPPP was prepared based on the requirements set forth in the
Construction Stormwater General Permit, Stormwater Management Manual for Western
Washington. The report is divided into seven main sections with several appendices that
include stormwater related reference materials. The topics presented in the each of the main
sections are:

. Section 1 — INTRODUCTION. This section provides a summary
description of the project, and the organization of the SWPPP document.

. Section 2 — SITE DESCRIPTION. This section provides a detailed
description of the existing site conditions, proposed construction activities,
and calculated stormwater flow rates for existing conditions and
post-construction conditions.
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. Section 3 — CONSTRUCTION BMPs. This section provides a detailed
description of the BMPs to be implemented based on the 14 required
elements of the SWPPP.

. Section 4 — CONSTRUCTION PHASING AND BMP IMPLEMENTATION.
This section provides a description of the timing of the BMP
implementation in relation to the project schedule.

. Section 5 — POLLUTION PREVENTION TEAM. This section identifies
the appropriate contact names (emergency and non-emergency),
monitoring personnel, and the onsite temporary erosion and
sedimentation control inspector

. Section 6 — INSPECTION AND MONITORING. This section provides a
description of the inspection and monitoring requirements such as the
parameters of concern to be monitored, sample locations, sample
frequencies, and sampling methods for all stormwater discharge locations
from the site.

. Section 7 — RECORDKEEPING. This section describes the requirements
for documentation of the BMP implementation, site inspections,
monitoring results, and changes to the implementation of certain BMPs
due to site factors experienced during construction.

Supporting documentation and standard forms are provided in the following Appendices:

Appendix A — Site Plans

Appendix B — Construction BMPs

Appendix C — Alternative BMPs

Appendix D — General Permit

Appendix E — Site Inspection Forms (and Site Log)
Appendix F — Engineering Calculations
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2.0 Site Description

2.1 Existing Conditions

The site is approximately 77 acres in size and is currently developed with buildings, paving,
parking areas, utilities, and landscaping. The existing site is irregular in shape and contains
several buildings and existing data center facilities. The site was initially developed back in
the 1980s. The maijority of the subject property consists of impervious surfaces (buildings
and asphalt pavement) surrounded by maintained lawn and ornamental, non-native
landscaping. The undeveloped forested portions of the site contain fir and maple trees. The
site is bound on the north and east by parcels owned by Pierce College, to the south by
39" Avenue SE and to the west by an existing senior living facility. Site soils in the area of
redevelopment consist of primarily of Kapowsin gravelly ashy loan and Indianola loamy
sand. Previous wetland investigations identified potential wetlands on the site, none of
which are affected by the new mechanical or electrical infrastructure. The site is not located
within any mapped floodplain. Please refer to the exhibits within Appendix A of this report.

The site is sloped to the northwest with elevations ranging from 545 along the eastern
border to 450 at the northwest corner. A developed stormwater conveyance system exists
consisting of ditches, catch basins, and stormwater pipes that collect and convey runoff
from the parking areas and buildings. Stormwater flows to the northwest into a small onsite
pond which flows into Bradley Lake. No drainage or erosion issues were reported or noted
in our site reconnaissance.

2.2 Proposed Construction Activities

This project will install new tenant improvements with limited building envelope
improvements for two (2) new entries (one public and one secure), parking lot striping,
security improvements, mechanical and electrical infrastructure to support tenant loads,
and stormwater facilities.

Stormwater runoff rates and volumes were calculated using WWHM hydrology model.
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The following summarizes details regarding site areas:

u Total site area: 77.0 + acres
. Percent impervious area before construction: 75%
. Percent impervious area after construction: 75%
. Percent pervious area after construction: 25%
. Native Vegetation to be retained: 19 acres (25%)
. Disturbed area during construction: 0.30% acres
. Disturbed area that is characterized as impervious (i.e., access

roads, staging, parking): 0.23 acres
. Cut quantity: 170 cy
. Fill quantity: 120 cy
. Max Cut/Fill Depth 4 + feet

All stormwater flow calculations are provided in Appendix F.
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3.0 Construction Stormwater BMPs

3.1 The 14 BMP Elements

3.1.1 Element #1 — Preserve Vegetation/Mark Clearing Limits

To protect adjacent properties and to reduce the area of soil exposed to construction, the limits
of construction will be clearly marked before land-disturbing activities begin. Areas that are to
be preserved shall be clearly delineated, both in the field and on the plans. The BMPs relevant
to marking the clearing limits that will be applied for this project include:

. Preserving Natural Vegetation (BMP C101)
. High Visibility Plastic or Metal Fence (BMP C103)

The clearing limits shall be as shown on the plans and all vegetation outside of the clearing
limits preserved. Native topsoil will be preserved in the undisturbed areas of the site.

Alternate BMPs for marking clearing limits are included in Appendix C as a quick reference tool
for the onsite inspector in the event the BMP(s) listed above are deemed ineffective or
inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit (Appendix D). To avoid potential erosion and sediment control issues that may cause a
violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the
Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or
more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are
ineffective or failing.

3.1.2 Element #2 — Establish Construction Access

Construction access or activities occurring on unpaved areas shall be minimized, yet where
necessary, access points shall be stabilized to minimize the tracking of sediment onto public
roads, and wheel washing, street sweeping, and street cleaning shall be employed to prevent
sediment from entering state waters. All wash wastewater shall be controlled on site. The
specific BMPs related to establishing construction access that will be used on this project
include:

. Stabilized Construction Entrance (BMP C105)
. Construction Haul Road (BMP C107)
. The roads shall be swept daily should sediment collect on them. Wheel
washing (BMP C106), if needed, shall occur at locations where the
sediment will be retained on site.
Alternate construction access BMPs are included in Appendix C as a quick reference tool for the

onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate
during construction to satisfy the requirements set forth in the General NPDES Permit
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(Appendix D). To avoid potential erosion and sediment control issues that may cause a
violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the
Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or
more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are
ineffective or failing.

3.1.3 Element #3 — Control Flow Rates

In order to protect the properties and waterways downstream of the project site, stormwater
discharges from the site will be controlled and contained onsite.

The project site is located west of the Cascade Mountain Crest. As such, the project must
comply with Minimum Requirement 7.

In general, discharge rates of stormwater from the site will be controlled where increases in
impervious area or soil compaction during construction could lead to downstream erosion, or
where necessary to meet local agency stormwater discharge requirements (e.g., discharge to
combined sewer systems).

Alternate flow control BMPs are included in Appendix C as a quick reference tool for the onsite
inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate during
construction to satisfy the requirements set forth in the General NPDES Permit (Appendix D).
To avoid potential erosion and sediment control issues that may cause a violation(s) of the
NPDES Construction Stormwater permit (as provided in Appendix D), the Certified Erosion and
Sediment Control Lead will promptly initiate the implementation of one or more of the alternative
BMPs listed in Appendix C after the first sign that existing BMPs are ineffective or failing.

3.1.4 Element #4 — Install Sediment Controls

All stormwater runoff from disturbed areas shall be capture by an interceptor swale and
conveyed through an appropriate sediment removal BMP before leaving the construction site or
prior to being discharged to the downstream drainage course. The specific BMPs to be used for
controlling sediment on this project include:

= Silt Fence (BMP C233)

A silt fence shall be installed along the downstream perimeter of the proposed site.

In addition, sediment will be removed from paved areas in and adjacent to construction work
areas manually or using mechanical sweepers, as needed, to minimize tracking of sediments on
vehicle tires away from the site and to minimize washoff of sediments from adjacent streets in
runoff.

Whenever possible, sediment-laden water shall be discharged into relatively level, vegetated
areas onsite (BMP C240 paragraph 5, page 4-102). (Note: Vegetated wetlands shall not be
used for this purpose).
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In some cases, sediment discharge in concentrated runoff can be controlled using permanent
stormwater BMPs (e.g., infiltration swales, ponds, trenches). Sediment loads can limit the
effectiveness of some permanent stormwater BMPs, such as those used for infiltration or
biofiltration; however, those BMPs designed to remove solids by settling (wet ponds or sediment
ponds) can be used during the construction phase. When permanent stormwater BMPs will be
used to control sediment discharge during construction, the structure will be protected from
excessive sedimentation with adequate erosion and sediment control BMPs. Any accumulated
sediment shall be removed after construction is complete and the remainder of the site has
been stabilized.

The following BMPs will be implemented as end-of-pipe sediment controls as required to meet
permitted turbidity limits in the site discharge(s). Prior to the implementation of these
technologies, sediment sources and erosion control and soil stabilization BMP efforts will be
maximized to reduce the need for end-of-pipe sedimentation controls.

. Construction Stormwater Filtration (BMP C251)

. Construction Stormwater Chemical Treatment (BMP C 250) (implemented
only with prior written approval from Ecology).

Alternate sediment control BMPs are included in Appendix C as a quick reference tool
for the onsite inspector in the event the BMP(s) listed above are deemed ineffective or
inappropriate during construction to satisfy the requirements set forth in the General
NPDES Permit (Appendix D). To avoid potential erosion and sediment control issues
that may cause a violation(s) of the NPDES Construction Stormwater permit (as
provided in Appendix D), the Certified Erosion and Sediment Control Lead will promptly
initiate the implementation of one or more of the alternative BMPs listed in Appendix C
after the first sign that existing BMPs are ineffective or failing.

3.1.5 Element #5 — Stabilize Soils

Exposed and unworked soils shall be stabilized with the application of effective BMPs to prevent
erosion throughout the life of the project. The specific BMPs for soil stabilization that shall be
used on this project include:

. Temporary and Permanent Seeding (BMP C120)
. Mulching (BMP C121)

. Plastic Covering (BMP C123)

. Dust Control (BMP C140)

Seeding shall occur on all areas to remain unworked pursuant to below. Dust shall be
controlled if construction occurs during the summer. The project site is located west of the
Cascade Mountain Crest. As such, no soils shall remain exposed and unworked for more than
7 days during the dry season (May 1 to September 30) and 2 days during the wet season
(October 1 to April 30). Regardless of the time of year, all soils shall be stabilized at the end of
the shift before a holiday or weekend if needed based on weather forecasts.
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In general, cut and fill slopes will be stabilized as soon as possible and soil stockpiles will be
temporarily covered with plastic sheeting. All stockpiled soils shall be stabilized from erosion,
protected with sediment trapping measures, and where possible, be located away from storm
drain inlets, waterways, and drainage channels.

Alternate soil stabilization BMPs are included in Appendix C as a quick reference tool for the
onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate
during construction to satisfy the requirements set forth in the General NPDES Permit
(Appendix D). To avoid potential erosion and sediment control issues that may cause a
violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the
Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or
more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are
ineffective or failing.

3.1.6 Element #6 — Protect Slopes

All cut and fill slopes will be designed, constructed, and protected in a manner that minimizes
erosion.

The following specific BMPs will be used to protect slopes for this project:
. Temporary and Permanent Seeding (BMP C120)
. Nets and Blankets (BMP C122)

Temporary and permanent seeding shall be used at all exposed areas pursuant to the prior
mentioned schedule (seasonal restrictions). Swales shall be used to convey stormwater from
the steep slopes to the east of the site into the northern sediment trap. Nets shall be used to
stabilize slopes on the eastern portion of the site with steep slopes.

Alternate slope protection BMPs are included in Appendix C as a quick reference tool for the
onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate
during construction to satisfy the requirements set forth in the General NPDES Permit
(Appendix D). To avoid potential erosion and sediment control issues that may cause a
violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the
Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or
more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are
ineffective or failing.

3.1.7 Element #7 — Protect Drain Inlets

All storm drain inlets and culverts made operable during construction shall be protected to
prevent unfiltered or untreated water from entering the drainage conveyance system. However,
the first priority is to keep all access roads clean of sediment and keep street wash water
separate from entering storm drains until treatment can be provided. Storm Drain Inlet
Protection (BMP C220) will be implemented for all drainage inlets and culverts that could
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potentially be impacted by sediment-laden runoff on and near the project site. The following
inlet protection measures will be applied on this project:

» Excavated Drop Inlet Protection

» Block and Gravel Drop Inlet Protection
» Gravel and Wire Drop Inlet Protection
« Catch Basin Filters

» Culvert Inlet Sediment Trap
Inlets shall be inspected weekly at a minimum and daily during storm events.

If the BMP options listed above are deemed ineffective or inappropriate during construction to
satisfy the requirements set forth in the General NPDES Permit (Appendix D), or if no BMPs are
listed above but deemed necessary during construction, the Certified Erosion and Sediment
Control Lead shall implement one or more of the alternative BMP inlet protection options listed
in Appendix C.

3.1.8 Element #8 — Stabilize Channels and Outlets

Where site runoff is to be conveyed in channels, or discharged to a stream or some other
natural drainage point, efforts will be taken to prevent downstream erosion. The specific BMPs
for channel and outlet stabilization that shall be used on this project include:

. Outlet protection (BMP C209)
= Grass-Lined Channels (BMP C201)

The site runoff shall be discharged into the pond area of the permanent detention pond
on site. The pond discharges to the existing drainage system located onsite.

The project site is located west of the Cascade Mountain Crest. As such, any temporary on-site
conveyance channels shall be designed, constructed, and stabilized following BMP C201 to
prevent erosion from the expected peak 10 minute velocity of flow from a Type 1A, 10-year, 24-
hour recurrence interval storm for the developed condition. Alternatively, the 10-year, 1-hour
peak flow rate indicated by an approved continuous runoff simulation model, increased by a
factor of 1.6, shall be used. Stabilization, including armoring material, adequate to prevent
erosion of outlets, adjacent streambanks, slopes, and downstream reaches shall be provided at
the outlets of all conveyance systems.

Alternate channel and outlet stabilization BMPs are included in Appendix C as a quick reference
tool for the onsite inspector in the event the BMP(s) listed above are deemed ineffective or
inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit (Appendix D). To avoid potential erosion and sediment control issues that may cause a
violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the
Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or
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more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are
ineffective or failing.

3.1.9 Element #9 — Control Pollutants

All pollutants, including waste materials and demolition debris, that occur onsite shall be
handled and disposed of in a manner that does not cause contamination of stormwater. Good
housekeeping and preventative measures will be taken to ensure that the site will be kept clean,
well organized, and free of debris. If required, BMPs to be implemented to control specific
sources of pollutants are discussed below. Vehicles, construction equipment, and/or petroleum
product storage/dispensing:

. All vehicles, equipment, and petroleum product storage/dispensing areas
will be inspected regularly to detect any leaks or spills, and to identify
maintenance needs to prevent leaks or spills.

. On-site fueling tanks and petroleum product storage containers shall
include secondary containment.

. Spill prevention measures, such as drip pans, will be used when
conducting maintenance and repair of vehicles or equipment.

u In order to perform emergency repairs on site, temporary plastic will be
placed beneath and, if raining, over the vehicle.

= Contaminated surfaces shall be cleaned immediately following any
discharge or spill incident.

Demolition:

. Storm drain inlets vulnerable to stormwater discharge carrying dust, saill,
or debris will be protected using Storm Drain Inlet Protection (BMP C220
as described above for Element 7).

Concrete and grout:
. Concrete trucks shall not be washed out onto the ground.

. Process water and slurry resulting from concrete work will be prevented
from entering the waters of the State by implementing Concrete Handling
measures (BMP C151).

3.1.10 Element #10 — Control Dewatering

All dewatering water from open cut excavation, tunneling, foundation work, trench, or
underground vaults shall be discharged into a controlled conveyance system prior to discharge
to the downstream drainage course. Channels will be stabilized, per Element #8. Clean, non-
turbid dewatering water will be discharged directly into systems tributary to the receiving waters
of the State in a manner that does not cause erosion, flooding, or a violation of State water
quality standards in the receiving water. Highly turbid dewatering water from soils known or
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suspected to be contaminated, or from use of construction equipment, will require additional
monitoring and treatment as required for the specific pollutants based on the receiving waters
into which the discharge is occurring. Such monitoring is the responsibility of the contractor.

However, the dewatering of soils known to be free of contamination will trigger BMPs to trap
sediment and reduce turbidity. At a minimum, geotextile fabric socks/bags/cells will be used to
filter this material. At this time no dewatering is anticipated on this site.

If project dewatering is proposed to be discharged to the City sewer system, a "Construction
Site Dewatering Permit" must be obtained by the contractor. Contact city of Puyallup source
Control Specialist, Eric Rogers, at 253-847-5523 for permit application.

Alternate dewatering control BMPs are included in Appendix C as a quick reference tool for the
onsite inspector in the event the BMP(s) listed above are deemed ineffective or inappropriate
during construction to satisfy the requirements set forth in the General NPDES Permit
(Appendix D). To avoid potential erosion and sediment control issues that may cause a
violation(s) of the NPDES Construction Stormwater permit (as provided in Appendix D), the
Certified Erosion and Sediment Control Lead will promptly initiate the implementation of one or
more of the alternative BMPs listed in Appendix C after the first sign that existing BMPs are
ineffective or failing.

3.1.11 Element #11 — Maintain BMPs

All temporary and permanent erosion and sediment control BMPs shall be maintained and
repaired as needed to assure continued performance of their intended function. Maintenance
and repair shall be conducted in accordance with each particular BMP's specifications (See
2005 SWMM WW, Vol Il). Visual monitoring of the BMPs will be conducted at least once every
calendar week and within 24 hours of any rainfall event that causes a discharge from the site. If
the site becomes inactive, and is temporarily stabilized, the inspection frequency will be reduced
to once every month.

All temporary erosion and sediment control BMPs shall be removed within 30 days after the final
site stabilization is achieved or after the temporary BMPs are no longer needed. Trapped
sediment shall be removed or stabilized on site. Disturbed soil resulting from removal of BMPs
or vegetation shall be permanently stabilized.

3.1.12 Element #12 — Manage the Project

Erosion and sediment control BMPs for this project have been designed based on the following
principles:

. Design the project to fit the existing topography, soils, and drainage
patterns.

u Emphasize erosion control rather than sediment control.

. Minimize the extent and duration of the area exposed.

. Keep runoff velocities low.
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u Retain sediment on site.
. Thoroughly monitor site and maintain all ESC measures.
. Schedule major earthwork during the dry season.

In addition, project management will incorporate the key components listed below:

As this project site is located west of the Cascade Mountain Crest, the project will be managed
according to the following key project components:

Phasing of Construction

. Revegetation of exposed areas and maintenance of that vegetation shall
be an integral part of the clearing activities during each phase of
construction, per the Scheduling BMP (C 162).

Seasonal Work Limitations

" From October 1 through April 30, clearing, grading, and other soil
disturbing activities shall only be permitted if shown to the satisfaction of
the local permitting authority that silt-laden runoff will be prevented from
leaving the site through a combination of the following:

O Site conditions including existing vegetative coverage, slope, soil type,
and proximity to receiving waters; and
O Limitations on activities and the extent of disturbed areas; and
O Proposed erosion and sediment control measures.
. Based on the information provided and/or local weather conditions, the

local permitting authority may expand or restrict the seasonal limitation on
site disturbance.

. The following activities are exempt from the seasonal clearing and
grading limitations:

O

O

Routine maintenance and necessary repair of erosion and sediment
control BMPs;

Routine maintenance of public facilities or existing utility structures that do
not expose the soil or result in the removal of the vegetative cover to soil;
and

Activities where there is 100 percent infiltration of surface water runoff
within the site in approved and installed erosion and sediment control
facilities.

12 23796 SWPPP



Stormwater Pollution Prevention Plan

Coordination with Utilities and Other Jurisdictions

Care has been taken to coordinate with utilities, other construction
projects, and the local jurisdiction in preparing this SWPPP and
scheduling the construction work.

Inspection and Monitoring

All BMPs shall be inspected, maintained, and repaired as needed to
assure continued performance of their intended function. Site inspections
shall be conducted by a person who is knowledgeable in the principles
and practices of erosion and sediment control. This person has the
necessary skills to:

O Assess the site conditions and construction activities that could impact
the quality of stormwater, and

O Assess the effectiveness of erosion and sediment control measures used
to control the quality of stormwater discharges.

A Certified Erosion and Sediment Control Lead shall be on-site or on-call
at all times.

Whenever inspection and/or monitoring reveals that the BMPs identified
in this SWPPP are inadequate, due to the actual discharge of or potential
to discharge a significant amount of any pollutant, appropriate BMPs or
design changes shall be implemented as soon as possible.

Maintaining an Updated Construction SWPPP

This SWPPP shall be retained on-site or within reasonable access to the
site.

The SWPPP shall be modified whenever there is a change in the design,
construction, operation, or maintenance at the construction site that has,
or could have, a significant effect on the discharge of pollutants to waters
of the state.

The SWPPP shall be modified if, during inspections or investigations
conducted by the owner/operator, or the applicable local or state
regulatory authority, it is determined that the SWPPP is ineffective in
eliminating or significantly minimizing pollutants in stormwater discharges
from the site. The SWPPP shall be modified as necessary to include
additional or modified BMPs designed to correct problems identified.
Revisions to the SWPPP shall be completed within seven (7) days
following the inspection.
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3.1.13 Element #13 — Construction Stormwater Chemical
Treatment

Turbidity is difficult to control once fine particles are suspended in stormwater runoff from a
construction site. Sedimentation ponds are effective at removing larger particulate matter by
gravity settling, but are ineffective at removing smaller particulates such as clay and fine silt.
Sediment ponds are typically designed to remove sediment no smaller than medium silt
(0.02 mm). Chemical treatment may be used to reduce the turbidity of stormwater runoff.

Chemical treatment can reliably provide exceptional reductions of turbidity and associated
pollutants. Very high turbidities can be reduced to levels comparable to what is found in
streams during dry weather. Traditional BMPs used to control soil erosion and sediment loss
from sites under development may not be adequate to ensure compliance with the water quality
standard for turbidity in the receiving water. Chemical treatment may be required to protect
streams from the impact of turbid stormwater discharges, especially when construction is to
proceed through the wet season.

Formal written approval from Ecology and the Local Permitting Authority is required for
the use of chemical treatment regardless of site size. The intention to use Chemical
Treatment shall be indicated on the Notice of Intent for coverage under the General
Construction Permit. Chemical treatment systems should be designed as part of the
Construction SWPPP, not after the fact. Chemical treatment may be used to correct
problem sites in limited circumstances with formal written approval from Ecology and
the Local Permitting Authority.

The SEPA review authority must be notified at the application phase of the project review (or the
time that the SEPA determination on the project is performed) that chemical treatment is
proposed. Ifitis added after this stage, an addendum will be necessary and may result in
project approval delay.

See Appendix II-B Vol. Il, Ecology 2019 SWMMWW for background information on chemical
treatment.

Criteria for Chemical Treatment Product Use

Chemically treated stormwater discharged from construction sites must be nontoxic to aquatic
organisms. The following protocol shall be used to evaluate chemicals proposed for stormwater
treatment at construction sites. Authorization to use a chemical in the field based on this
protocol does not relieve the applicant from responsibility for meeting all discharge and
receiving water criteria applicable to a site.

. Treatment chemicals must be approved by EPA for potable water use.
. Petroleum-based polymers are prohibited.
u Prior to authorization for field use, jar tests shall be conducted to

demonstrate that turbidity reduction necessary to meet the receiving
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water criteria can be achieved. Test conditions, including but not limited
to raw water quality and jar test procedures, should be indicative of field
conditions. Although these small-scale tests cannot be expected to
reproduce performance under field conditions, they are indicative of
treatment capability.

u Prior to authorization for field use, the chemically treated stormwater shall
be tested for aquatic toxicity. Applicable procedures defined in
Chapter 173-205 WAC, Whole Effluent Toxicity Testing and Limits, shall
be used. Testing shall use stormwater from the construction site at which
the treatment chemical is proposed for use or a water solution using soil
from the proposed site.

. The proposed maximum dosage shall be at least a factor of five lower
than the no observed effects concentration (NOEC).

. The approval of a proposed treatment chemical shall be conditional,
subject to full-scale bioassay monitoring of treated stormwater at the
construction site where the proposed treatment chemical is to be used.

. Treatment chemicals that have already passed the above testing protocol
do not need to be reevaluated. Contact the Department of Ecology
Regional Office for a list of treatment chemicals that have been evaluated
and are currently approved for use.

Treatment System Design Considerations

The design and operation of a chemical treatment system should take into consideration the
factors that determine optimum, cost-effective performance. It may not be possible to fully
incorporate all of the classic concepts into the design because of practical limitations at
construction sites. Nonetheless, it is important to recognize the following:

. The right chemical must be used at the right dosage. A dosage that is
either too low or too high will not produce the lowest turbidity. There is an
optimum dosage rate. This is a situation where the adage "adding more
is always better" is not the case.

. The coagulant must be mixed rapidly into the water to insure proper
dispersion.
. A flocculation step is important to increase the rate of settling, to produce

the lowest turbidity, and to keep the dosage rate as low as possible.

. Too little energy input into the water during the flocculation phase results
in flocs that are too small and/or insufficiently dense. Too much energy
can rapidly destroy floc as it is formed.
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. Since the volume of the basin is a determinant in the amount of energy
per unit volume, the size of the energy input system can be too small
relative to the volume of the basin.

. Care must be taken in the design of the withdrawal system to minimize
outflow velocities and to prevent floc discharge. The discharge should be
directed through a physical filter such as a vegetated swale that would
catch any unintended floc discharge.

Treatment System Design

Chemical treatment systems shall be designed as batch treatment systems using either ponds
or portable trailer-mounted tanks. Flow-through continuous treatment systems are not allowed
at this time.

A chemical treatment system consists of the stormwater collection system (either temporary
diversion or the permanent site drainage system), a storage pond, pumps, a chemical feed
system, treatment cells, and interconnecting piping.

The treatment system shall use a minimum of two lined treatment cells. Multiple treatment cells
allow for clarification of treated water while other cells are being filled or emptied. Treatment
cells may be ponds or tanks. Ponds with constructed earthen embankments greater than six
feet high require special engineering analyses. Portable tanks may also be suitable for some
sites.

The following equipment should be located in an operations shed:
" the chemical injector;

. secondary containment for acid, caustic, buffering compound, and
treatment chemical;

. emergency shower and eyewash, and
u monitoring equipment which consists of a pH meter and a turbidimeter.
Sizing Criteria

The combination of the storage pond or other holding area and treatment capacity should be
large enough to treat stormwater during multiple day storm events. It is recommended that at a
minimum the storage pond or other holding area should be sized to hold 1.5 times the runoff
volume of the 10-year, 24-hour storm event. Bypass should be provided around the chemical
treatment system to accommodate extreme storm events. Runoff volume shall be calculated
using the methods presented in Volume 3, Chapter 2. If no hydrologic analysis is required for
the site, the Rational Method may be used.
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Primary settling should be encouraged in the storage pond. A forebay with access for
maintenance may be beneficial.

There are two opposing considerations in sizing the treatment cells. A larger cell is able to treat
a larger volume of water each time a batch is processed. However, the larger the cell the longer
the time required to empty the cell. A larger cell may also be less effective at flocculation and
therefore require a longer settling time. The simplest approach to sizing the treatment cell is to
multiply the allowable discharge flow rate times the desired drawdown time. A 4-hour
drawdown time allows one batch per cell per 8-hour work period, given 1 hour of flocculation
followed by two hours of settling.

The permissible discharge rate governed by potential downstream effect can be used to
calculate the recommended size of the treatment cells. The following discharge flow rate limits
shall apply:

" If the discharge is directly or indirectly to a stream, the discharge flow rate
shall not exceed 50 percent of the peak flow rate of the 2-year, 24-hour
event for all storm events up to the 10-year, 24-hour event.

. If discharge is occurring during a storm event equal to or greater than the
10-year, 24-hour event, the allowable discharge rate is the peak flow rate
of the 10-year, 24-hour event.

. Discharge to a stream should not increase the stream flow rate by more
than 10 percent.

" If the discharge is directly to a lake, a major receiving water listed in
Appendix C of Volume |, or to an infiltration system, there is no discharge
flow limit.

. If the discharge is to a municipal storm drainage system, the allowable

discharge rate may be limited by the capacity of the public system. It may
be necessary to clean the municipal storm drainage system prior to the
start of the discharge to prevent scouring solids from the drainage
system.

. Runoff rates shall be calculated using the methods presented in Volume
3, Chapter 2 for the pre-developed condition. If no hydrologic analysis is
required for the site, the Rational Method may be used.

Monitoring

The following monitoring shall be conducted. Test results shall be recorded on a daily log kept
on site:
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Operational Monitoring

. pH, conductivity (as a surrogate for alkalinity), turbidity and temperature
of the untreated stormwater

. Total volume treated and discharged

" Discharge time and flow rate

. Type and amount of chemical used for pH adjustment

. Amount of polymer used for treatment

. Settling time

Compliance Monitoring

u pH and turbidity of the treated stormwater
. pH and turbidity of the receiving water

Biomonitoring: Treated stormwater shall be tested for acute (lethal) toxicity. Bioassays shall be
conducted by a laboratory accredited by Ecology, unless otherwise approved by Ecology. The
performance standard for acute toxicity is no statistically significant difference in
survival between the control and 100 percent chemically treated stormwater.

Acute toxicity tests shall be conducted with the following species and protocols:

. Fathead minnow, Pimephales promelas (96 hour static-renewal test,
method: EPA/600/4-90/027F). Rainbow trout, Oncorhynchus mykiss
(96 hour static-renewal test, method: EPA/600/4-90/027F) may be used
as a substitute for fathead minnow.

. Daphnid, Ceriodaphnia dubia, Daphnia pulex, or Daphnia magna (48 hour
static test, method: EPA/600/4-90/027F).

All toxicity tests shall meet quality assurance criteria and test conditions in the most recent
versions of the EPA test method and Ecology Publication # WO-R-95-80, Laboratory Guidance
and Whole Effluent Toxicity Test Review Criteria.

Bioassays shall be performed on the first five batches and on every tenth batch thereafter, or as
otherwise approved by Ecology. Failure to meet the performance standard shall be immediately
reported to Ecology.

Discharge Compliance: Prior to discharge, each batch of treated stormwater must be
sampled and tested for compliance with pH and turbidity limits. These limits may be
established by the water quality standards or a site-specific discharge permit. Sampling and
testing for other pollutants may also be necessary at some sites. Turbidity must be within

5 NTUs of the background turbidity. Background is measured in the receiving water, upstream
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from the treatment process discharge point. pH must be within the range of 6.5 to 8.5 standard
units and not cause a change in the pH of the receiving water of more than 0.2 standard units.
It is often possible to discharge treated stormwater that has a lower turbidity than the receiving
water and that matches the pH.

Treated stormwater samples and measurements shall be taken from the discharge pipe or
another location representative of the nature of the treated stormwater discharge. Samples
used for determining compliance with the water quality standards in the receiving water shall not
be taken from the treatment pond prior to decanting. Compliance with the water quality
standards is determined in the receiving water.

Operator Training

Each contractor who intends to use chemical treatment shall be trained by an experienced
contractor on an active site for at least 40 hours.

Standard BMPs

Surface stabilization BMPs should be implemented on site to prevent significant erosion. All
sites shall use a truck wheel wash to prevent tracking of sediment off site.

Sediment Removal and Disposal

. Sediment shall be removed from the storage or treatment cells as
necessary. Typically, sediment removal is required at least once during a
wet season and at the decommissioning of the cells. Sediment remaining
in the cells between batches may enhance the settling process and
reduce the required chemical dosage.

. Sediment may be incorporated into the site away from drainages.

3.1.14 Element #14 — Construction Stormwater Filtration

Filtration removes sediment from runoff originating from disturbed areas of the site.

Traditional BMPs used to control soil erosion and sediment loss from sites under development
may not be adequate to ensure compliance with the water quality standard for turbidity in the
receiving water. Filtration may be used in conjunction with gravity settling to remove sediment
as small as fine silt (0.5 um). The reduction in turbidity will be dependent on the particle size
distribution of the sediment in the stormwater. In some circumstances, sedimentation and
filtration may achieve compliance with the water quality standard for turbidity.

Unlike chemical treatment, the use of construction stormwater filtration does not require
approval from Ecology.

Filtration may also be used in conjunction with polymer treatment in a portable system to assure
capture of the flocculated solids.
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Design and Installation Specifications — Background Information

Filtration with sand media has been used for over a century to treat water and wastewater. The
use of sand filtration for treatment of stormwater has developed recently, generally to treat
runoff from streets, parking lots, and residential areas. The application of filtration to
construction stormwater treatment is currently under development.

Two types of filtration systems may be applied to construction stormwater treatment: rapid and
slow. Rapid sand filters are the typical system used for water and wastewater treatment. They
can achieve relatively high hydraulic flow rates, on the order of 2 to 20 gpm/sf, because they
have automatic backwash systems to remove accumulated solids. In contrast, slow sand filters
have very low hydraulic rates, on the order of 0.02 gpm/sf, because they do not have backwash
systems. To date, slow sand filtration has generally been used to treat stormwater. Slow sand
filtration is mechanically simple in comparison to rapid sand filtration but requires a much larger
filter area.

Filtration Equipment

Sand media filters are available with automatic backwashing features that can filter to 50 ym
particle size. Screen or bag filters can filter down to 5 um. Fiber wound filters can remove
particles down to 0.5 um. Filters should be sequenced from the largest to the smallest pore
opening. Sediment removal efficiency will be related to particle size distribution in the
stormwater.

Treatment Process Description

Stormwater is collected at interception point(s) on the site and is diverted to a sediment pond or
tank for removal of large sediment and storage of the stormwater before it is treated by the
filtration system. The stormwater is pumped from the trap, pond, or tank through the filtration
system in a rapid sand filtration system. Slow sand filtration systems are designed as flow
through systems using gravity.

If large volumes of concrete are being poured, pH adjustment may be necessary.
Maintenance Standards

Rapid sand filters typically have automatic backwash systems that are triggered by a pre-set
pressure drop across the filter. If the backwash water volume is not large or substantially more
turbid than the stormwater stored in the holding pond or tank, backwash return to the pond or
tank may be appropriate. However, land application or another means of treatment and
disposal may be necessary.

. Screen, bag, and fiber filte