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0.0

INTRODUCTION

This Stormwater Pollution Prevention Plan (SWPPP) has been prepared as part of the National
Pollution Discharge Elimination System (NPDES) stormwater permit requirements for the Point
Wells Construction Project (Project) in Snohomish County, Washington. The Point Wells
Development Project is located in the southwest corner of unincorporated Snohomish County at
the northern end of Richmond Beach Drive. The Project site is bordered by the town of
Woodway to the north and east, the City of Shoreline to the south, and Puget Sound to the west.
The Burlington Northern Santa Fe Railroad (BNSF) bisects the Project site near its eastern edge.
The existing site is a developed 61-acre lot to be cleared and remediated prior to construction of
improvements. Proposed improvements for the site include the construction of multi-story
multifamily housing with ground floor retail and underground parking facilities, office and
commercial space and a central energy facility.
Construction activities will be broken into four phases as shown on the TESC plans. These
activities include excavation, grading, installation of onsite services/utilities, and construction of
the buildings and parking structures. The purpose of this SWPPP is to describe the proposed
construction activities, all Temporary and Permanent Erosion and Sediment Control (TESC)
measures, pollution prevention measures, inspection/monitoring activities, and record keeping
that will be implemented during the construction of the Project. It is important to note that this
approach will be modified during construction to respond to the construction conditions of the
site. 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 outfalls and
downstream of the outfalls.

This SWPPP was prepared using information from the Washington State Department of Ecology
(Ecology) SWPPP Template downloaded from the Ecology website on January 14, 2011. This
SWPPP was prepared based on the requirements set forth in the Snohomish County Code
30.63A.445 and 30.63A.510.
The updates to and implementation of the SWPPP will be overseen by the Contractor’s
Certified Erosion and Sediment Control Lead (CESCL) who has not been determined at this
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time. Prior to construction, the CESCL will update and finalize the SWPPP based upon the
construction approach and phasing.
1.0

STORMWATER POLLUTION PREVENTION ELEMENTS

12 Required Elements - Stormwater Pollution Prevention Plan
1.1

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. Trees and vegetation
that are to be preserved, as well as all sensitive areas and their buffers, shall be clearly
delineated, both in the field and on the plans. In general, natural vegetation and native topsoil
shall be retained in an undisturbed state to the maximum extent possible. The BMPs relevant to
marking the clearing limits that will be applied for this Project include:




Preserving Natural Vegetation (BMP C101)
Buffer Zones (BMP C102)
High Visibility Plastic or Metal Fence (BMP C103)

Existing trees and vegetation will be preserved as shown on the TESC plans. Tree preservation
will be accomplished through the use of chain link fencing positioned around the perimeter of
the areas to be preserved. Installation of fencing to delineate and secure each construction phase
will occur before clearing and grubbing operations of each phase commences.
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 in this section are deemed ineffective or
inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit. To avoid potential erosion and sediment control issues that may cause a violation(s) of
the NPDES Construction Stormwater permit, 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.
1.2

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 and
private constructed roads. 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)
 Wheel Wash (BMP C106)
 Construction Road/Parking Area Stabilization (BMP C107)
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A stabilized construction entrance and wheel wash will be constructed as located on the TESC
plans at the beginning of each phase of the four phases prior to the commencement of clearing
and grubbing. As construction progresses, these facilities will be adjusted/modified by the
Contractor to accommodate different stages of construction.
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 in this section are deemed ineffective or
inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit (see Appendix D). To avoid potential erosion and sediment control issues that may cause
a violation(s) of the NPDES Construction Stormwater permit (see 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.
1.3

Control Flow Rates

In order to protect the properties and waterways downstream of the Project site, stormwater
discharges from the site will be controlled. As the project site currently outfalls into the Puget
Sound, the control of flows will not always be necessary. The specific BMPs for flow control
that could be used on this Project include:



Portable Water Storage Tanks (e.g. Baker Tank)
Infiltration Trench/Pond

To control the size of these facilities and minimize sediment laden runoff, bypasses will be
installed at the beginning of each phase to reroute storm water runoff that is currently flowing on
to the site around the proposed construction in a dedicated system to the existing outfall.
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 in this section are deemed ineffective or inappropriate
during construction to satisfy the requirements set forth in the General NPDES Permit (see
Appendix D). To avoid potential erosion and sediment control issues that may cause a
violation(s) of the NPDES Construction Stormwater permit (see 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.
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).
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1.4

Install Sediment Controls

All stormwater runoff from disturbed areas shall pass through an appropriate sediment removal
BMP before leaving the construction site or prior to being discharged to an infiltration facility.
The specific BMPs to be used for controlling sediment on this Project could include:






Gravel Filter Berm (BMP C232)
Straw Wattles (BMP C235)
Storm Drain Inlet Protection (BMP C220)
Portable Water Storage Tanks (e.g. Baker Tank) for Sedimentation
Materials on Hand (BMP C150) may also be applicable

For each phase, interceptor dikes or gravel filter berms will be installed around the perimeter of
the construction area of each Project phase. Catch basin filters will be installed in existing and
proposed catch basins throughout the site and along Richmond Beach Drive as shown on the
TESC plans. Gravel straw wattles will be used, as needed, to disperse stormwater flows and
lower the velocities of stormwater in drainage swales and on slopes. Portable water storage
tanks and other approved treatment systems, as discussed below, may be used to remove
sediment from stormwater runoff. Sediment control BMPs will be installed and operational prior
to the commencement of clearing and grubbing.
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 in this section are deemed ineffective or
inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit (see Appendix D). To avoid potential erosion and sediment control issues that may cause
a violation(s) of the NPDES Construction Stormwater Permit (see 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.
Sediment will be removed from paved areas in, and adjacent to, construction work areas
manually or using mechanical/vacuum sweepers. This will only be as needed, as construction
entrances and wheelwash will minimize tracking of sediments on vehicle tires away from the site
and to minimize wash-off of sediments from adjacent streets in runoff.
Whenever possible, sediment-laden water shall be discharged into onsite, relatively level,
vegetated areas to be restored or removed (BMP C240, Paragraph 5, Page 4-102). Sediment
laden water shall not be discharged into vegetated areas that are to remain undisturbed.
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 which would require over excavating and restoring the infiltration system prior to
final installation; however, those BMPs designed to remove solids by settling (wet ponds or
detention ponds) can be used during the construction phase. When permanent stormwater BMPs
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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 permanent
stormwater BMP will be restabilized with vegetation per applicable design requirements once
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.



1.5

Construction Stormwater Filtration (BMP C251)
Construction Stormwater Chemical Treatment (BMP C 250) (implemented only with
prior written approval from DOE)
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 could be
used on this Project include:













Temporary and Permanent Seeding (BMP C120)
Mulching (BMP C121)
Nets and Blankets (BMP C122)
Plastic Covering (BMP C123)
Sodding (BMP C124)
Topsoiling (BMP C125)
Polyacrylamide for Soil Erosion Protection (C126) (with prior Ecology approval)
Surface Roughening (BMP C130)
Gradient Terraces (BMP C131)
Dust Control (BMP C140)
Early application of gravel base on areas to be paved
Materials on Hand (BMP C150) may also be applicable

For each phase, temporary seeding and mulching will be used to stabilize exposed soils and
protect against erosion, as necessary. Erosion control nets and blankets will be used to line
drainage swales, provide erosion protection, and stabilize the swale side slopes. Plastic covering
will be utilized, as necessary, to protect temporary slopes (such as those created during the
construction of retaining walls and stockpiles) and minimize the erosion of top soils and
stockpiles during periods of heavy rain. During dry weather periods, water will be used to spray
down project areas that may generate large amounts of dust. In areas of proposed paving, the
gravel base course will be installed as soon as feasible after grading has been completed. The
gravel base course will both stabilize soils and provide erosion protection. However the base
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course for porous pavement shall be protected after installation from sediment. All soil
stabilization BMPs will be implemented as soon as practical after soil disturbance.
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 in this section are deemed ineffective or
inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit (see Appendix D). To avoid potential erosion and sediment control issues that may cause
a violation(s) of the NPDES Construction Stormwater Permit (see 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.
The Project site is located west of the Cascade Mountain Crest. As such in accordance with
NPDES permit requirements, no soils shall remain exposed and unworked for more than seven
days during the dry season (May 1 to September 30) and two 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 workday, before a holiday or weekend, and if needed, based on weather forecasts.
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.
1.6

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)
Surface Roughening (BMP C130))
Gradient Terraces (BMP C131)
Interceptor Dike and Swale (BMP C200)
Grass-Lined Channels (BMP C201)
Channel Lining (BMP C202)
Check Dams (BMP C207)
Triangular Silt Dike (Geotextile-Encased Check Dam; BMP C208)
Straw Wattles (BMP C235)
Materials on Hand (BMP C150)

For each phase, grasslined channels, or interceptor dikes and swales will be utilized, as shown on
the TESC plan to intercept and divert stormwater from running down a slope to either the
stormwater bypass (for clean offsite runoff) or to a sediment control facility. These BMP’s will
be constructed prior to slope excavation.

Point Wells Development, SvR #09038
Urban Center Submittal SWPPP

Page 6
March 4, 2011

Other BMP’s as listed above will be used as necessary to protect slopes by reducing runoff
velocities. These BMP’s shall be installed immediately following slope excavation.
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 in this section are deemed ineffective or
inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit (see Appendix D). To avoid potential erosion and sediment control issues that may cause
a violation(s) of the NPDES Construction Stormwater Permit (see 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.
1.7

Protect Drain Inlets

All new and existing 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 will be 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
potentially be impacted by sediment-laden runoff on and near the Project site. The following
inlet protection measures that could be applied on this Project are:
Drop Inlet Protection






Excavated Drop Inlet Protection
Block and Gravel Drop Inlet Protection
Gravel and Wire Drop Inlet Protection
Catch Basin Filters/Catch Basin Inlet Protection
Alternative approved BMP

Curb Inlet Protection



Block and Gravel Curb Inlet Protection
Sandbag protection

Point Wells Development, SvR #09038
Urban Center Submittal SWPPP

Page 7
March 4, 2011

Culvert Inlet Protection



Culvert Inlet Sediment Trap
Alternative approved BMP

All inlet protection measures shall be in place before commencement of soil disturbance.
If the BMP options listed in this section are deemed ineffective or inappropriate during
construction to satisfy the requirements set forth in the General NPDES Permit (see 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.
1.8

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 could be used on this Project include:








Grass-Lined Channels (BMP C201)
Channel Lining (BMP C202)
Check Dams (BMP C207)
Triangular Silt Dike (Geotextile-Encased Check Dam - BMP C208)
Outlet Protection (BMP C209)
Materials on Hand (BMP C150)
Sumps and Collection Manifolds

Either grass or channel lining will be used as lining for interceptor swales. Check dams and
Triangular Silt Dike will be used to slow the velocities in the channels. Outlet protection protect
soils at the outfalls. Due to the topography of the site, it is anticipated that a interceptor dike and
channels will drain to sumps, from which they will be pumped via a collection manifold (system
of surface placed water tight pipes) to the storage tank/portable treatment system. Installation of
these BMPs will immediately follow excavation of swales and before they are subjected to
stormwater flows.
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 in this section are deemed ineffective
or inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit (see Appendix D). To avoid potential erosion and sediment control issues that may cause
a violation(s) of the NPDES Construction Stormwater Permit (see 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.
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The Project site is located west of the Cascade Mountain Crest. As such in accordance with the
NPDES Permit, all temporary onsite conveyance channels shall be designed, constructed, and
stabilized 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 10year, one-hour peak flow rate indicated by an Ecology 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 stream banks, slopes, and downstream reaches
shall be provided at the outlets of all conveyance systems.
1.9

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 as follows.
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.
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.

Chemical Storage




Any chemicals stored in the construction areas will conform to the appropriate source
control BMPs listed in Volume IV of the Ecology Stormwater Manual. In Western WA,
all chemicals shall have cover, containment, and protection provided on site, per BMP
C153 for Material Delivery, Storage and Containment in the Department of Ecology
2005 Stormwater Management Manual for Western Washington (SWMMWW 2005)
Application of agricultural chemicals, including fertilizers and pesticides, shall be
conducted in a manner and at application rates that will not result in loss of chemical to
stormwater runoff. Manufacturers’ recommendations for application procedures and rates
shall be followed.
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Excavation and Tunneling Spoils Dewatering Waste


Dewatering BMPs and BMPs specific to the excavation and tunneling (including
handling of contaminated soils) are discussed under Element 1.10-Control De-Watering.

Demolition




Dust released from demolished sidewalks, buildings, or structures will be controlled
using Dust Control measures (BMP C140).
Storm drain inlets vulnerable to stormwater discharge carrying dust, soil, or debris will
be protected using Storm Drain Inlet Protection (BMP C220 as described above for
Element 1.7- Protect Drain Inlets).
Process water and slurry resulting from sawcutting and surfacing operations will be
prevented from entering the waters of the State by implementing Sawcutting and
Surfacing Pollution Prevention measures (BMP C152).

Concrete and Grout


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).

Sanitary Wastewater



Portable sanitation facilities will be firmly secured, regularly maintained, and emptied
when necessary.
Wheel wash or tire bath wastewater shall be discharged to a separate on-site treatment
system or to the sanitary sewer as part of Wheel Wash implementation (BMP C106).

Solid Waste


Solid waste will be stored in secure, clearly marked containers.

Spill Prevention Control and Countermeasure Plan
As per the Federal regulations of the Clean Water Act (CWA) and according to Final Rule 40
CFR Part 112, as stated in the National Register, a Spill Prevention, Control, and
Countermeasure (SPCC) Plan will be required for construction activities. If this is the case, a
SPCC Plan will be prepared by the contractor to address an approach to prevent, respond to, and
report spills or releases to the environment that could result from construction activities. This
Plan must:




Be well thought out in accordance with good engineering;
Achieve three objectives - prevent spills, contain a spill that occurs, and clean up the
spill;
Identify the name, location, owner, and type of facility;
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Include the date of initial operation and oil spill history;
Name the designated person responsible;
Show evidence of approval and certification by the person in authority; and
Contain a facility analysis.

1.10 Control De-Watering
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
a sediment trap or sediment pond and filtration treatment system. Channels will be stabilized,
per Element #8- Stabilize Channels and Outlets. Clean, non-contaminated, non-turbid
dewatering water will not be routed through stormwater sediment ponds, and will be discharged
to 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. Contaminated
and/or highly turbid dewatering water from soils known or 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. Other BMPs that may be used for sediment trapping and turbidity reduction
include the following:








Concrete Handling (BMP C151)
Construction Stormwater Chemical Treatment (BMP C250)
Construction Stormwater Filtration (BMP C 251)
Infiltration
Use of a sedimentation bag, with outfall to a ditch or swale for small volumes of
localized dewatering.
Construction Stormwater Treatment (BMP 251)
Construction Stormwater Chemical Treatment (BMP C 250) (implemented only with
prior written approval from Ecology) Chitosan is one chemical treatment option that may
be considered by the Contractor. In the event that chitosan is implemented, the storage,
dosage, and the design and maintenance of the delivery system shall follow the
recommendations presented in the Chitosan-Enhanced Sand Filtration System Operation
and Maintenance Manual (see Appendix C).

The soils reports also make reference to potential contamination of existing soils to be
remediated prior to start of the proposed improvements. During construction the Contractor will
develop and implement an action management plan with the remediation design team to follow
in the event contaminated dewatering water is discovered on-site.
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 in this section are deemed ineffective or
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inappropriate during construction to satisfy the requirements set forth in the General NPDES
Permit (see Appendix D). To avoid potential erosion and sediment control issues that may cause
a violation(s) of the NPDES Construction Stormwater Permit (see 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.
1.11 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. Visual
monitoring of the BMPs will be conducted at least once a day, prior to any forecasted rain 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 and within 24 hours of any rainfall event that causes a discharge from the site.
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.
1.12 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.
Emphasize erosion control rather than sediment control.
Minimize the extent and duration of the area exposed.
Keep runoff velocities low.
Retain sediment on site.
Thoroughly monitor site and maintain all ESC measures.
Schedule major earthwork during the dry season, if possible.

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



The construction project is being phased to the extent practicable in order to prevent soil
erosion, and, to the maximum extent possible, the transport of sediment from the site
during 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:
Site conditions including existing vegetative coverage, slope, soil type, and
proximity to receiving waters; and
Limitations on activities and the extent of disturbed areas; and
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:
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.

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:
Assess the site conditions and construction activities that could impact the quality
of stormwater, and
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.
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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 changes shall be implemented as soon as
possible.

Maintaining an Updated Construction SWPPP




2.0

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) calendar days following the
inspection.
PROJECT DESCRIPTION

The Project is described in Section 0.0-Introduction and Section 3.0-Existing Site Conditions. A
summary of requested metrics is as follows:
Total Site Area
Total Existing Impervious Area
Total Proposed Impervious Area
Total area to be disturbed
Approximate Total Volume of Cut
Approximate Total Volume of Fill
3.0

All Phases
61.5 acres
58.9 acres
25.6 acres
44.9 acres
50,000 CY
540,000 CY

EXISTING SITE CONDITIONS

The existing site is approximately 61 acres with 5 acres located east of the BNSF Railroad and
56 acres located west of BNSF Railroad.
The 5 acre “East Area” located east of the rail tracks is comprised of a few small existing
buildings and paved areas located on a rectangular flat bench area. The bench is between
elevation 42 and 50 (NAVD 88) and covers about 2.3 acres with a 4-percent average slope. To
the east of the bench is a vegetated slope (approximately 3:1) up to the property line at an
approximate elevation of 92. The slope continues from the property line on the adjacent property
at approximately 3:1 for another about 1,000-feet± until it meets the residences at the top of the
Point Wells Development, SvR #09038
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slope. To the west of the bench is a short 40-foot± long, approximate 2:1 vegetated slope down
to the BRSF Railroad.
The 56 acre “West Area” located west of the rail tracks contains a petroleum storage, asphalt
processing, and distribution plant. The relatively level (1 percent to 3 percent) western area is
mostly impervious and consists of a number of buildings, petroleum storage tanks, roads, and
parking lots. There is also a sea wall that surrounds the “West Area” that physically separates the
sound from the “West Area”. The average elevation of the “West Area” is 12, with a low of 4 at
the shore and a high of 18 along the BNSF Railroad.
Currently, offsite drainage from the vegetated steep slope and creeks cross under the site. These
are described in more detail in Section 1.0-Stormwater Pollution Prevention Elements and
Section 4.0-Adjacent Areas.
The onsite drainage system consists of a series of catch basins, storm drain manholes, and storm
drain pipe that drain to one of three existing outfalls to Puget Sound that are described as
follows:






Outfall 1 is the main outfall that discharges all of the storm water and industrial
wastewater that has gone through Point Wells industrial wastewater treatment
system. Outfall 1 is only exposed at extreme low tides and is located on the north
side of the pier.
Outfall 2 is located along the shoreline near the middle of the site between the
two pier access docks and discharges stormwater from the eastern, upper bench.
This outfall changes from steel pipe to HDPE pipe and is not exposed even during
low tides.
Outfall 3 is located along the southern portion of the site. This outfall discharges
stormwater originating from offsite, upstream of the Project. This 24-inch pipe is
also a HDPE pipe with steel anchor casings. The hydraulic grade line for the
piped drainage is above the average grade of the site. This is evident with about 7
feet of the manhole structures exposed above the existing grade.

Refer to the Project Targeted Drainage Report for more information on the existing and proposed
drainage system.
4.0

ADJACENT AREAS

Two creeks are piped through the Project site; Chevron Creek and South Creek. Both creeks
flow into storm drain pipes at the Project’s eastern property line which pass under the site and
discharge to Puget Sound through Outfall 3. See David Evans and Associates memorandum
(DEA Memo), dated January 4, 2010.
There are no known lakes on or adjacent to the site.
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A small, approx 3,715 SF, wetland is located adjacent on the property that is east of the East
Area. Per the DEA Memo, this wetland is classified as a Category A. Due to its location outside
the current limits of construction, minimal temporary impacts are anticipated; the project does
have a mitigation plan for any wetland buffer disruption.
The closest residential areas are located south of the Project, and to the east at the top of the
slope. Due to their locations outside the current limits of construction, minimal temporary
impacts are anticipated.
The closest public roads are located south of the Project. Due to their locations outside the
current limits of construction, temporary impacts attributed to construction vehicles are
anticipated.
Puget Sound borders the site to the west. It is anticipated that Best Management Practices and
construction techniques will be used to prevent construction impacts to the Puget Sound.
The site currently drains, through an existing onsite treatment, directly into the Puget Sound. The
developed site will use the same existing outfalls for treated storm water. Refer to Section 3.0 for
additional information.
5.0

CRITICAL AREAS

The following critical areas are located on or adjacent to the site:






Wetlands – See Section-4.0 Adjacent Areas for a description of the wetland located
on the adjacent property. As the wetland is currently outside the construction limits,
the only construction activities that might impact this wetland are the routing of
surface runoff around the construction areas. The location of any sumps and or
ditches would have to be carefully placed so as not to accidently drain the wetland.
Steep Slopes – The preliminary geotechnical assessment prepared by Hart Crowser,
dated April 16, 2010, indicates that the slope to the east of the site has a history of
landslides. Per the Hart Crowser report, a slope stability analysis is recommended if
there will be construction within the steep slope setback. This analysis could develop
engineering design solutions to minimize impacts to the steep slope.
Shoreline – as delineated on the site plans by others, the shore line is protected by a
berm that runs along the shoreline boundary of the East Area. At this time,
construction is only expected in limited cases to cross over the berm, hence avoiding
major impacts to the shoreline. Work within the shoreline will have to be carefully
conducted in order to prevent contaminating the water with sediment and or other
chemicals. This might require installing a silt curtain in the water during construction.

Point Wells Development, SvR #09038
Urban Center Submittal SWPPP

Page 16
March 4, 2011

6.0

SOILS

According to a Targeted Drainage Plan, dated February 2004 and created by Herrera
Environmental Consultants, Inc., in association with HDR, Inc., for the Point Wells Portal and
Marine Outfall Project, the East Area is underlain by loose to medium dense silty sand (fill) to a
depth of 11 feet, dense to very dense gravely sand and sandy gravel with cobbles to a depth of 42
feet, hard organic silt and peat to a depth of 46 feet, and very dense silty gravel to the bottom of
the boring depth of 80. Groundwater was observed between 2.5 and 8 feet below the ground
surface across the East Area.
The 1983 Soil Survey of Snohomish County Area Washington, prepared by the U.S. Department
of Agriculture, also indicates that the East Area is underlain by Alderwood-Everett gravelly
sandy loam, and Alderwood-Urban land complex. It is summarized in table 1:
Table 1: East Basin Soil Type Characteristics

Soil Mapping Units

Erodibility
Settleability
Permeability
Soil Structure
(USDA Texture
and Depth)

AlderwoodEverett Gravelly Sandy Loam

AlderwoodUrban Land Complex

Alderwood and similar soils:
60- percent

Alderwood and similar soils:
60- percent

Everett and similar soils:
25- percent

Urban land: 25-percent

Minor components: 6-percent
High
Slow
1.98 to 5.95 in/hr
0 to 6 inches: Gravelly sandy loam
6 to 18 inches: Very gravelly
sandy loam
18 to 60 inches: Extremely
gravelly sand

Minor components: 6-percent
Slight to Medium
Slow
0.00 to 0.06 in/hr
0 to 7 inches: Gravelly sandy
loam
7 to 35 inches: Very gravelly
sandy loam
35 to 60 inches: Gravelly
sandy loam

A preliminary geotechnical assessment for the West Area has been prepared for the Project site
by Hart Crowser, dated April 16, 2010. The report indicates that borings indicate the site is
underlain by approximately 5 feet of sand and sandy gravel fill. Beneath the fill layer,
Colluvium, Pre-Fraser Nonglacial Fluvial Deposits, and Pre-Fraser Nonglacial Laclstrine
Deposits were encountered. Groundwater was observed between 1.5 and 7.5 feet below the
ground surface across the site.
According to the 1983 Soil Survey of Snohomish County Area Washington, prepared by the U.S.
Department of Agriculture, the West Area is underlain by Urban Land. Urban Land is defined
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by the USDA as “Nearly level to gently sloping areas covered by streets, buildings, parking lots,
and other structures that obscure or alter the soils so that identification is not feasible.”
Based on the information from the Hart Crowser report, the fill material can be roughly
described in table 2:
Table 2: West Basin Soil Type Characteristics

Soil Mapping Units
Erodibility
Settleability
Permeability
Soil Structure

Urban Soil
Urban Land
Slight to Medium
Medium to Slow
~2.4 in/hr
0 to 60 inches: Sand and
Sand Gravel Fill

The soils reports also make reference to potential contamination of existing soils. It is our
understanding that a remediation plan is currently being developed to lower the amounts of
contamination to acceptable levels prior to start of construction. During construction the
Contractor will have to develop and implement a management plan with the remediation design
team to handle the excavation of on-site soil materials and the action plan to follow in the event
that contaminated soils are discovered on-site.
7.0

EROSION PROBLEM AREAS

Based upon the availability of geotechnical information, it appears that potential onsite erosion
will be highest in areas of steep slopes, which are most notably in the East Area. Depending on
the depth of the excavation, soils that are susceptible to erosion might also be exposed; however,
the use of appropriate BMPs to protect these excavations and stockpiles can mitigate the erosion
potential.
8.0

CONSTRUCTION PHASING

The BMP implementation schedule will be driven by the over construction schedule for the
Project. At this time, it is not known which month construction will start; however, it is
anticipated that construction would start at the beginning of May to maximize the dry season
window for the preliminary earthwork operations.
The Project site is located west of the Cascade Mountain Crest. As such, the dry season is
considered to be from May 1 to September 30 and the wet season is considered to be from
October 1 to April 30.
The current phasing schedule is as follows:
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Construction of Phase 1_- 2016 to 2020
Construction of Phase 2_- 2019 to 2021
Construction of Phase 3_- 2020 to 2025
Construction of Phase 4_- 2024 to 2029

9.0

CONSTRUCTION SCHEDULE

A possible construction schedule/sequence is as follows:








Mobilization and Installation of TESC BMP (Dry Season)
Clearing, Grubbing and Demolition (Dry Season)
Mass Grading (Dry Season)
Install Utilities (Dry Season)
Install Structures (Dry or Wet Season)
Install Permanent Pavements (Dry or Wet Season)
Install Permanent Landscaping (Dry Season)

During the wet season all construction actives within or adjacent to critical areas should be
avoided to prevent accidental impacts to the critical areas. Wet season grading is potential and
would comply with NPDES and Snohomish County requirements.
10.0 FINANCIAL/OWNERSHIP RESPONSIBILITIES
The Project Owner will currently be responsible for the initiation of bonds and/or other financial
securities until a contractor has been selected for the work.
The Owner is:
BSREC
Point Wells, LP
1201 Third Avenue, Suite 2900
Seattle, Washington 98101
Contact: Karr Tuttle Campbell

11.0 ENGINEERING CALCULATIONS
Please refer to Appendix F.
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12.0 APPENDICES
Appendix A – Site Plans

Figure 1: Vicinity Map – Wells Point: Snohomish County, Washington
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Appendix B – Construction BMPs
The following are Construction BMP’s anticipated to be used on the site during construction. All
of these BMP’s are from the Department of Ecology 2005 Stormwater Management Manual for
Western Washington.
.





































Preserving Natural Vegetation (BMP C101)
Buffer Zones (BMP C102)
High Visibility Plastic or Metal Fence (BMP C103)
Stabilized Construction Entrance (BMP C105)
Wheel Wash (BMP C106)
Construction Road/Parking Area Stabilization (BMP C107)
Material Delivery, Storage and Containment (BMP C153)
Gravel Filter Berm (BMP C232)
Straw Wattles (BMP C235)
Storm Drain Inlet Protection (BMP C220)
Portable Water Storage Tanks (e.g., Baker Tank) for Sedimentation
Materials on Hand (BMP C150) may also be applicable.
Temporary and Permanent Seeding (BMP C120)
Mulching (BMP C121)
Nets and Blankets (BMP C122)
Plastic Covering (BMP C123)
Sodding (BMP C124)
Topsoiling (BMP C125)
Polyacrylamide for Soil Erosion Protection (C126)
Surface Roughening (BMP C130)
Gradient Terraces (BMP C131)
Dust Control (BMP C140)
Concrete Handling (BMP C151)
Sawcutting and Surfacing Pollution Prevention (BMP C152)
Interceptor Dike and Swale (BMP C200)
Grass-Lined Channels (BMP C201)
Channel Lining (BMP C202)
Pipe Slope Drains (BMP C204)
Subsurface Drains (BMP C205)
Level Spreader (BMP C206)
Check Dams (BMP C207)
Triangular Silt Dike (Geotextile-Encased Check Dam; BMP C208)
Outlet Protection (BMP C209)
Construction Stormwater Chemical Treatment (BMP C250)
Construction Stormwater Filtration (BMP C251)
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Appendix C – Alternative BMPs
The following includes a list of possible alternative BMPs for each of the 12 elements not
described in the main SWPPP text. This list can be referenced in the event a BMP for a specific
element is not functioning as designed and an alternative BMP needs to be implemented. All of
these BMP’s are from the Department of Ecology 2005 Stormwater Management Manual for
Western Washington.
Element #1 - Mark Clearing Limits
Element #2 - Establish Construction Access
Element #3 - Control Flow Rates
Element #4 - Install Sediment Controls
 Water Bars (BMP C203)
 Level Spreader (BMP C206)
 Straw Bale Barrier (BMP C230)
 Brush Barrier (BMP C231)
 Gravel Filter Berm (BMP C232)
 Silt Fence (BMP C233)
 Vegetated Strip (BMP C234)
 Sediment Trap (BMP C240)
 Temporary Sediment Pond (BMP C241)
Advanced BMPs:
Element #5 - Stabilize Soils
Element #6 - Protect Slopes
 Water Bars (BMP C203)
 Level Spreader (BMP C206)
 Straw Bale Barrier (BMP C230)
 Brush Barrier (BMP C231)
 Gravel Filter Berm (BMP C232)
 Silt Fence (BMP C233)
 Vegetated Strip (BMP C234)
Element #8 - Stabilize Channels and Outlets
 Pipe Slope Drains (BMP C204)
 Subsurface Drains (BMP C205)
 Level Spreader (BMP C206)
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Element #10 - Control Dewatering
Additional Advanced BMPs to Control Dewatering:
Element #11 – Maintain BMPs
Element #12 – Manage the Project
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Appendix D – General/NPDES Permit
A general NPDES permit and coverage under the NPDES Construction Stormwater
Permit has not been issued yet for this Project.
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Appendix E – Site Inspection Forms (and Site Log)
The results of each inspection shall be summarized in an inspection report or checklist
that is entered into or attached to the site log book. It is suggested that the inspection
report or checklist be included in this appendix to keep monitoring and inspection
information in one document, but this is optional. However, it is mandatory that this
SWPPP and the site inspection forms be kept onsite at all times during construction, and
that inspections be performed and documented as outlined below.
At a minimum, each inspection report or checklist shall include:
a. Inspection date/times;
b. Weather information: general conditions during inspection, approximate amount
of precipitation since the last inspection, and approximate amount of precipitation
within the last 24 hours;
c. A summary or list of all BMPs that have been implemented, including
observations of all erosion/sediment control structures or practices; and
d. The following shall be noted:
i.

Locations of BMPs inspected;

ii. Locations of BMPs that need maintenance;
iii. The reason maintenance is needed;
iv. Locations of BMPs that failed to operate as designed or intended; and
v.

Locations where additional or different BMPs are needed, and the reason(s)
why.

e. A description of stormwater discharged from the site. The presence of suspended
sediment, turbid water, discoloration, and/or oil sheen shall be noted, as
applicable;
f. A description of any water quality monitoring performed during inspection, and
the results of that monitoring;
g. General comments and notes, including a brief description of any BMP repairs,
maintenance or installations made as a result of the inspection;
h. A statement that, in the judgment of the person conducting the site inspection, the
site is either in compliance or out of compliance with the terms and conditions of
the SWPPP and the NPDES permit. If the site inspection indicates that the site is
out of compliance, the inspection report shall include a summary of the remedial
actions required to bring the site back into compliance, as well as a schedule of
implementation.
i. Name, title, and signature of person conducting the site inspection; and the
following statement: “I certify under penalty of law that this report is true,
accurate, and complete, to the best of my knowledge and belief”.
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When the site inspection indicates that the site is not in compliance with any terms and
conditions of the NPDES permit, the Permittee shall take immediate action(s) to: stop,
contain, and clean up the unauthorized discharges, or otherwise stop the noncompliance;
correct the problem(s); implement appropriate Best Management Practices (BMPs),
and/or conduct maintenance of existing BMPs; and achieve compliance with all
applicable standards and permit conditions. In addition, if the noncompliance causes a
threat to human health or the environment, the Permittee shall comply with the
Noncompliance Notification requirements in Special Condition S5.F of the permit.
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Site Inspection Form
General Information
Project Name:
Inspector Name:
Date:
Inspection Type:

Title:
CESCL # :
Time:
□
□
□
□

After a rain event
Weekly
Turbidity/transparency benchmark exceedance
Other

Weather
Since last inspection
Precipitation
Description of General Site Conditions:

In last 24 hours

Inspection of BMPs
Element 1: Mark Clearing Limits
BMP:
Inspected
Location
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Functioning
Y N
NIP

Problem/Corrective Action

BMP:
Location

Inspected
Y N

Element 2: Establish Construction Access
BMP:
Inspected
Functioning
Location
Y N
Y N NIP

Problem/Corrective Action

BMP:
Location

Inspected
Y N
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Element 3: Control Flow Rates
BMP:
Inspected
Location
Y N

Functioning
Y N NIP

Problem/Corrective Action

Functioning
Y N
NIP

Problem/Corrective Action

Functioning
Y N NIP

Problem/Corrective Action

BMP:
Location

Inspected
Y N

Element 4: Install Sediment Controls
BMP:
Inspected
Location
Y N

BMP:
Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

BMP:

BMP:

BMP:
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Element 5: Stabilize Soils
BMP:
Location

Inspected
Y N

Functioning
Y N NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Functioning
Y N NIP

Problem/Corrective Action

BMP:

BMP:

BMP:

Element 6: Protect Slopes
BMP:
Inspected
Location
Y N

BMP:
Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

BMP:
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Element 7: Protect Drain Inlets
BMP:
Inspected
Location
Y N

Functioning
Y N NIP

Problem/Corrective Action

BMP:
Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

BMP:

Element 8: Stabilize Channels and Outlets
BMP:
Inspected
Functioning
Location
Y N
Y N NIP

Problem/Corrective Action

BMP:
Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

BMP:

BMP:
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Element 9: Control Pollutants
BMP:
Inspected
Location
Y N

Functioning
Y N NIP

Problem/Corrective Action

Functioning
Y N
NIP

Problem/Corrective Action

Functioning
Y N NIP

Problem/Corrective Action

BMP:
Location

Inspected
Y N

Element 10: Control Dewatering
BMP:
Inspected
Location
Y N

BMP:
Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

Location

Inspected
Y N

Functioning
Y N
NIP

Problem/Corrective Action

BMP:
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Stormwater Discharges From the Site
Observed?
Problem/Corrective Action
Y N
Location
Turbidity
Discoloration
Sheen
Location
Turbidity
Discoloration
Sheen

Water Quality Monitoring
Was any water quality monitoring conducted?
□ Yes
If water quality monitoring was conducted, record results here:

□

No

If water quality monitoring indicated turbidity 250 NTU or greater; or transparency 6 cm or less, was
Ecology notified by phone within 24 hrs?
□ Yes
□ No
If Ecology was notified, indicate the date, time, contact name and phone number below:
Date:
Time:
Contact Name:
Phone #:
General Comments and Notes
Include BMP repairs, maintenance, or installations made as a result of the inspection.
Were Photos Taken?
□ Yes
□ No
If photos taken, describe photos below:
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Appendix F – Engineering Calculations
The calculations below are for the largest phase of the project assuming that the entire phase is
disturbed and is being conveyed via an interceptor swale to a portable storage tank/treatment
system. The actual amount of disturbed area and resulting storm water flow rates during
construction will depend on the contractor’s approach.
TESC Areas and Stormwater Flowrates
Disturbed Area = 17.28 acres (752,500 Sq Ft)
Q2 (2 yr event) = 0.53 cu ft/sec (per WWHM3 – See attached)
Q10 (10 yr event) = 1.16 cu ft/sec (per WWHM3 – See attached)

Sediment Pond Sizing Calculation
SA (Square Feet) = (2 x Q2)/.00096
SA = 2080 sq ft per cu ft/sec inflow (per Snohomish County Drainage Manual)
SA = 2 x 0.53/.00096 = 1,104 square feet
Portable Water Storage Tank Volume Calculation
V = SA x 3.5 ft
V = 1,104 sq ft x 3.5 ft = 3864 cu ft (28,900 gallons)

Interceptor Swale Calculation
Size for the 10yr, one hour peak flow rate multiplied by a factor of 1.6
(per Snohomish County Drainage Manual)
Q10*1.6 = 1.16 cu ft/sec *1.6 = 1.86 cu ft/sec
Assuming (See attached):
-Trapezoidal channel
-Bottom width: 2.0 ft
-Side slope: 2:1 max
- Manning’s Coefficient of 0.035 (rough earth channel)
Therefore:
Minimum channel depth: 0.37-feet
Flow velocity: 1.81 ft/sec (less than 2 ft/sec to reduce channel erosion)
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Worksheet
Worksheet for Trapezoidal Channel
Project Description
Worksheet
Flow Element
Method
Solve For

Trapezoidal Channe
Trapezoidal Channe
Manning's Formula
Channel Depth

Input Data
Mannings Coeffic 0.035
Channel Slope 010000
Left Side Slope
2.00
Right Side Slope
2.00
Bottom Width
2.00
Discharge
1.86

ft/ft
H:V
H:V
ft
cfs

Results
Depth
0.37
Flow Area
1.0
3.67
Wetted Perime
Top Width
3.49
Critical Depth
0.27
Critical Slope 0.031014
Velocity
1.81
Velocity Head
0.05
0.42
Specific Energ
0.59
Froude Numbe
Subcritical
Flow Type

ft
ft²
ft
ft
ft
ft/ft
ft/s
ft
ft
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