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1. PROJECT OVERVIEW

The Ray Townhomes project proposes the development of two existing parcels into a Planned
Residential Development which maintains two existing homes near the east edge of the site and
adds 23 new townhome units further to the west. The project lies within the City of Marysville’'s
Low Density Multiple Family (R-12) zone.

The project is located within the SW % of Section 15, Township 30 N, Range 05 E, W.M. More
specifically, the project lies at 9820 55" Ave NE, in the City of Marysville, and occupies the
Snohomish County Tax Parcels identified in the table below. A vicinity map is also provided

below.
Table 1: Property Summary

Snohomish County Tax Lot # Size
30051500302100 1.91 ac
30051500302100 1.00 ac

&8

PROJECT
LOCATION

Y

108TH ST NE

Figure 1. Vicinity Map
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The project has approximately 200 feet of frontage on the west side of 55" Ave NE, which is
classified as a neighborhood collector. The project proposes a local access road interior to the
site, in order to provide access to the proposed lots and townhome units. The proposed local
access road will terminate in a cul-de-sac to provide a means of turn-around for delivery, trash
collection, and emergency service vehicles. The surrounding parcels to the north and west
have previously been developed, and the surrounding parcel to the south remains undeveloped,
so there are currently no other access points available to the site.

The project is subject to the provisions of the Marysville Municipal Code, the City’s Design and
Construction Standards, and the 2014 edition of the WA State Department of Ecology’s
Stormwater Management Manual for Western Washington (SWMMWW).
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2. MINIMUM REQUIREMENTS

The project is a new development which proposes more than 5,000 square feet of new/replaced
hard surface area, and therefore is required to satisfy all nine of the minimum requirements
stipulated by the 2014 edition of the WA Dept of Ecology’s Stormwater Management Manual for
Western Washington (SWMMWW).

2.1  MINIMUM REQUIREMENT #1: PREPARATION OF STORMWATER
SITE PLANS

This report, along with the accompanying plans are intended to satisfy the stormwater
site plan requirements. This requirement includes research of applicable site information,
evaluation of any upstream tributary drainage basins and the downstream flowpath.
These items are addressed in Chapter 3 of this report.

21 MINIMUM REQUIREMENT #2: CONSTRUCTION STORMWATER
POLLUTION PREVENTION PLAN (SWPPP)

A temporary erosion & sediment control plan will be provided with the final engineering
drawings and a separate SWPPP report will also be provided. A preliminary stormwater
pollution prevention discussion is provided in Section 4 of this report.

2.2  MINIMUM REQUIREMENT #3: SOURCE CONTROL OF POLLUTION

The project is not a high-use site and is not expected to have many significant point-
sources of pollution requiring source control methods. Due to the multi-family nature of
the proposed development, the City is requiring a centralized trash-collection area. This
area shall be contained within a roofed enclosure as a source control measure.

2.3 MINIMUM REQUIREMENT #4: PRESERVATION OF NATURAL
DRAINAGE SYSTEMS AND OUTFALLS

The topography of the site is relatively flat, with a subtle high-point located near the
middle of the site, and gradual fall in all directions. The geotechnical report for the site
identifies a shallow layer of fill material near the surface, so it is likely that this high-point
was raised artificially at some point in the past. The general topography of the region is
flat, but appears to fall gently to the south. The lowest portion of the site lies along the
west half of the southern property boundary. A large off-site wetland begins at this
location, and it appears that site runoff probably collects in this wetland area and
continues flowing southerly. There is also a drainage pipe network in the fronting
roadway (55" Ave NE), which conveys runoff southerly, which seems to corroborate flow
to the south. The project is underlain by a sandy soil unit that is expected to support
infiltration of surface runoff, so it is likely that much of the runoff that originates on-site
simply infiltrates before discharging as surface runoff. With this in mind, the project is
proposing a storm drainage facility along the southern edge of the site, with an overflow
route that utilizes the storm pipe in the fronting street.
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2.4  MINIMUM REQUIREMENT #5: ONSITE STORMWATER
MANAGEMENT

The project is required to either meet the low-impact flow control standard or evaluate a
series of low-impact stormwater management features, as outlined in the SWMMWW.
This project is electing to evaluate the low-impact stormwater management features, and
that evaluation is provided in Section 7 of this report.

2.5 MINIMUM REQUIREMENT #6: RUNOFF TREATMENT

The project is subject to “basic” treatment requirements, as outlined in the SWMMWW.
A more detailed discussion of stormwater treatment is provided in Section 8 of this
report.

2.6 MINIMUM REQUIREMENT #7: FLOW CONTROL

The project is subject to the flow control requirements outlined in the SWMMWW. A
more detailed discussion of the proposed flow control measures is provided in Section 9
of this report.

2.7 MINIMUM REQUIREMENT #8: WETLANDS PROTECTION

The SWMMWW requests an evaluation of wetland hydrology to minimize the effects of
urbanization. A critical areas study and mitigation plan is provided separate from this
document which discusses the measures being taken to mitigate disturbance proposed
within the existing wetland buffer areas. Wetland protection is also discussed further in
Section 10 of this report.

2.8  MINIMUM REQUIREMENT #9: OPERATIONS & MAINTENANCE

General operations and maintenance recommendations are provided in Section 11 of
this report.
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3. PREPARATION OF STORMWATER SITE PLANS

This section of the report is intended to address Minimum Requirement #1, as outlined in the
SWMMWW.

3.1 RESOURCE REVIEW SUMMARY

A geotechnical report has been prepared for the project, issued on August 21, 2019 by
Geotest Engineers. The report generally classifies the underlying soil as a “Marysville
Sand” recessional outwash. The report goes on to recommend that the underlying soil is
suitable for stormwater infiltration and treatment. The geotechnical report will be
submitted to the City of Marysville under separate cover.

The federal Emergency Management Agency (FEMA) identifies the project site on Flood
Insurance Rate Map (FIRM) panel #53061C0708E and is not shown to be in a flood
hazard area. A FEMA map has been provided in Appendix ‘A’ of this report.

A wetland delineation report for the project was prepared by Altmann Oliver Associates,
LLC on February 12, 2018, which identified an existing wetland that primarily lies south
of the project site, but extends slightly across the southern border of the project site.
The report identifies a 35-ft buffer from this wetland that occupies a portion of the south
edge of the project site.

The WA State Dept. of Ecology’s Water Quality Assessment map was consulted to
determine if the project may contribute to a 303(d) assessed waterway. There are no
303(d) listed waterways in the ¥4-mile downstream flowpath required to be evaluated for
this project. A portion of the Water Quality Atlas Map is provided in Appendix ‘A’ of this
report.

3.2 UPSTREAM BASIN ANALYSIS

There appears to be a localized high-point on the site, and does not appear to be
upstream runoff tributary from the adjacent parcels. The site is bounded on the north by
an existing subdivision which collect and convey runoff away from the site. The project
is bounded on the west by Cascade Elementary School. While that parcel is fairly flat, it
appears from local GIS topography maps that the school property falls gently to the
west. The project is bounded to the east by 55" Ave NE, which contains a public storm
drainage collection/conveyance system. Finally, the project is bounded to the south by
an undeveloped parcel which lies slightly lower than the site itself. With this in mind,
there does not appear to be a significant upstream runoff contribution to the site.

3.3 DOWNSTREAM FIELD INSPECTION

A downstream investigation of the site was conducted on September 24, 2019. The
conditions at the time of the visit were cloudy and cool, with no significant rainfall having
occurred within the previous couple of days. No surface runoff was observed at the site
or downstream flowpath during the visit. The downstream system extends southerly
along the west edge of 55" Ave NE for the full ¥2-mile analysis distance. A map and
photos of the downstream flowpath are provided in Appendix ‘B’ of this report.
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3.4 DOWNSTREAM DRAINAGE SYSTEM DESCRIPTION

There is a subtle high point near the center of the site. The geotechnical report for the
site indicated a shallow layer of fill material in this vicinity, and the surrounding
topography appears to gently fall to the south. The lowest point on the site is the edge
of an off-site wetland along the south boundary of the site, and it appears that surface
runoff flows toward this wetland and continues southeasterly toward 55" Ave SE. The
project proposes a storm drainage infiltration facility along the south edge of the property
with an overflow that connects to the public storm drainage network in 55" Ave SE.

The public storm drainage network in 55" Ave NE lies along the west side of the right-of-
way and conveys runoff southerly beyond the ¥2-mile downstream analysis length. The
entire downstream system within this zone lies within a series of underground pipes and
catch basins.
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4., STORMWATER POLLUTION PREVENTION PLAN (SWPPP)

A formal stormwater pollution prevention plan report will be submitted under separate cover, but
the discussion below is intended to provide an overview of how the 13 required SWPPP
elements will be addressed.

4.1 ELEMENT 1 - PRESERVE VEGETATION/MARK CLEARING LIMITS

The project will identify the intended clearing limits and mark them in the field with high-
visibility construction fencing or silt fencing. Critical areas and buffers will also be clearly
identified in the field, and the project will retain and stockpile the duff-layer, replacing it
on the completed site to the greatest practical extent.

4.2 ELEMENT 2 - ESTABLISH CONSTRUCTION ACCESS

A rock-stabilized construction access will be provided at the entrance to the site.
Sediment that is tracked off-site shall be swept at the end of each day, or as determined
necessary by the project’s erosion/sediment control lead.

4.3 ELEMENT 3 - CONTROL FLOW RATES

A temporary sediment trap will be constructed for the project, and site runoff will be
routed to that facility until the permanent stormwater management facility is constructed.

44 ELEMENT 4 — INSTALL SEDIMENT CONTROLS

Sediment control is expected to be provided via a temporary sediment trap near the
entrance to the site. A series of interceptor trenches will be proposed to route site runoff
to this facility. Perimeter silt-fencing will also be installed on the downhill portions of the
site, and adjacent to the existing wetland.

45 ELEMENT 5 - STABILIZE SOILS

Exposed soils which are expected to remain unworked for an extended period will be
stabilized with mulch, seed, or other measures. Soil stockpiles are expected to be
covered with plastic or protected with other soil-trapping measures.

4.6 ELEMENT 6 — PROTECT SLOPES

The project is relatively flat and is not expected to construct or expose any steep slopes.
No slope protection is expected to be warranted.

4.7 ELEMENT 7 — PROTECT DRAIN INLETS

Catch basin inlet protection devices will be placed in all nearby downstream catch basin
grates, as identified on the project’'s TESC plan.
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4.8 ELEMENT 8 — STABILIZE CHANNELS & OUTFALLS

All temporary channels proposed for the project shall be stabilized with rock or
vegetation if signs of erosion are observed by the project’s erosion/sediment control
lead. There are no free outlets proposed that warrant stabilization measures.

49 ELEMENT 9 — CONTROL POLLUTANTS

The project is relatively small and is not expected to store contaminants on-site for an
extended period of time. Any contaminants that are stored on-site should be protected
from vandalism or theft. Maintenance, fueling, and repair of construction equipment
should be conducted off-site to the greatest practical extent to reduce the potential for a
spill. A concrete washout area shall be provided to keep concrete wash-water from
entering the public storm drainage system.

4.10 ELEMENT 10 - CONTROL DE-WATERING

No significant de-watering is expected to be needed on this project.

4.11 ELEMENT 11 — MAINTAIN BMPS

The project shall identify personnel to serve as an erosion/sediment control lead, who
can monitor all BMPs at the site and recommend revisions and new BMPs as needed.

4.12 ELEMENT 12 - MANAGE THE PROJECT

The project shall identify personnel to serve as an erosion/sediment control lead, who
can monitor site conditions and BMP performance. That person shall recommend
revisions as site conditions change.

413 ELEMENT 13 - PROTECT LOW-IMPACT DEVELOPMENT BMPS

The project is proposing infiltration-based low-impact stormwater management features.
Areas where infiltration facilities are proposed shall be protected from compaction from
construction equipment while the site is being developed. These areas will be identified
at the onset of construction and disturbance to those areas shall be limited as much as
possible.
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S. SOURCE CONTROL OF POLLUTION

The project is not an industrial or high-use site, and few significant point sources of pollution are
expected to be present. Due to the multi-family nature of the proposed development, the City is
requiring a centralized trash-collection facility, which shall be contained within a roofed
enclosure, in order to prevent stormwater pollution from the trash collection area.
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6. PRESERVATION OF NATURAL DRAINAGE SYSTEMS AND OUTFALL

The topography of the site is relatively flat, with a subtle high-point located near the middle of
the site, and gradual fall in all directions. The geotechnical report for the site identifies a shallow
layer of fill material near the surface, so it is likely that this high-point was raised artificially at
some point in the past. The general topography of the region is flat, but appears to fall gently to
the south. The lowest portion of the site lies along the west half of the southern property
boundary. A large off-site wetland begins at this location, and it appears that site runoff
probably collects in this wetland area and continues flowing southerly. There is also a drainage
pipe network in the fronting roadway (55" Ave NE), which conveys runoff southerly, which
seems to corroborate flow to the south. The project is underlain by a sandy soil unit that is
expected to support infiltration of surface runoff, so it is likely that much of the runoff that
originates on-site simply infiltrates before discharging as surface runoff. With this in mind, the
project is proposing a storm drainage facility along the southern edge of the site, with an
overflow route that utilizes the storm pipe in the fronting street.
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7. ON-SITE STORMWATER MANAGEMENT

7.1 SITE HYDROLOGY

The site is currently occupied by a couple of homes near the east edge of the
site, a detached shed building, and a gravel driveway. The two homes will be
retained as part of the development.

The underlying topography is relatively flat, with a localized high point near the
middle of the site. The high-point consists of a shallow layer of non-native fill
material, as identified in the geotechnical report. The topography of the
surrounding region appears to fall gently to the south. In fact, the lowest portion
of the site is the edge of an off-site wetland area along the west half of the south
property boundary. Once runoff reaches this wetland, it appears that it continues
to flow southeasterly toward 55" Ave NE.

The underlying soil has been identified as a sandy soil unit with the capacity to
infiltrate surface runoff, so most runoff originating at the project site is expected
to infiltrate into the underlying soil before discharging as surface runoff.

For hydrologic modeling purposes, historic conditions for the project site are
represented as “forest”, since that’s what likely existed at the site prior to initial
settlement of the area. There is a strip of pavement in the frontage that is
tributary to the project site, but will not be disturbed down to subgrade, and
therefore is not considered to be “new/replaced” impervious surface. This is not
considered part of the project site, as defined in the SWMMWW, so it is
represented as existing pavement area. An existing conditions map is provided
in Appendix ‘C’ of this report.

The project is proposing construction of an internal roadway and a number of
townhome units along the north side and west end of the roadway. Runoff from
the site will generally be collected and conveyed to a central bioretention facility
on the south side of the proposed internal roadway. The bioretention cell will
also act as an infiltration gallery to meet the flow control, water quality, and on-
site stormwater management requirements. A developed conditions map is
provided in Appendix ‘C’ of this report.

Hydrologic modeling for the project was performed in order to design the
proposed detention/infiltration system. The model was performed using
WWHM2012 which is a locally calibrated continuous simulation runoff model
approved for use by the Washington State Department of Ecology. The
calculations demonstrate that the project complies with applicable flow-control
and treatment regulations. Hydrologic modeling calculations are provided in
Appendix ‘D’ and Appendix ‘E’ of this report. Input parameters for the
hydrologic model are summarized on the basin maps provided in Appendix ‘C’.
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7.2 LOW IMPACT DEVELOPMENT

The proposed project occupies less than 5-acres and is located within the urban growth

area. The project is also required to satisfy all nine minimum requirements outlined in
the SWMMWW. Therefore, the project is required to either meet the Low Impact
Development Performance Standard or evaluate a series of low-impact stormwater
management BMPs as specified in List #2 of the SWMMWW. This project is electing to
evaluate the low-impact BMPs from List #2. Minimum Requirement #5 requires
evaluation of those BMP options in a specific order of preference and implement those
BMPs to the greatest feasible extent. The required evaluation is provided below:

Roof Areas:

Full Dispersion
(BMP T5.30)

Not Feasible — The project was cleared of native vegetation at
some point in the past, and the required vegetated flowpaths are
not available at the project site.

Bioretention
(Vol. V, Ch. 7)

Feasible — Runoff from the new roof areas will be directed to a
bioretention cell near the southern portion of the site. The
existing homes lie too low for the roof drains to be connected to
the bioretention cell, so they will be conveyed to infiltration
trenches instead.

Downspout Dispersion
(BMP T5.10B)

Not evaluated — Bioretention will be utilized

Perforated Stub-Out
(BMP T5.10C)

Not evaluated — Bioretention will be utilized

Other Hard Surfaces:

Full Dispersion
(BMP T5.30)

Not Feasible — The project was cleared of native vegetation at
some point in the past, and the required vegetated flowpaths are
not available at the project site.

Permeable Pavement
(BMP T5.15)

Not Feasible — The project does not propose a significant amount
of pavement outside of the right-of-way. Permeable driveways
may be proposed as part of future building permit applications.

Bioretention
(Vol. V, Ch. 7)

Feasible — Runoff from most hard surface areas will be directed
to a bioretention cell near the southern portion of the site. The
project frontage and a portion of the interior roadway lies at an
elevation too low to be conveyed to this facility, and will be
conveyed to a conventional detention facility instead.

Sheet Flow Dispersion
(BMP T5.12)

Not evaluated — Bioretention will be utilized
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Lawn & Landscaped Areas:

Post-Construction Soil
Quality and Depth
(BMP T5.13)

Feasible - The existing duff layer will be stripped and stockpiled
on-site, and replaced to the greatest possible extent prior to final
stabilization of the project.
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8.

RUNOFF TREATMENT

Volume V, Chapter 2 of the SWMMWW provides a step-by-step selection process for
determining the required level of treatment for the project site. That step-by-step process is
provided below:

Step 1 — Determine the receiving waters and pollutants of concern.

From the City of Marysville’s GIS drainage inventory, it appears that the downstream
flowpath is ultimately tributary to Allen Creek, roughly 1-mile downstream of the site.
The WA State Dept. of Ecology’s Water Quality Atlas identifies a bacteria issue within
Allen Creek in the vicinity where the downstream flowpath is tributary. The Dept. of
Ecology has issued a TMDL implementation plan for fecal coliform bacteria in the Lower
Snohomish River Tributaries, which includes this portion of Allen Creek. It generally
indicates two primary sources of contamination as agricultural runoff from the upper
portions of the basin, and urban surface runoff. This project site intends to utilize
infiltration for flow control and treatment and is only expected to discharge surface
runoff during overflow events for which treatment is not required. There is no specific
treatment requirement for urban runoff specified in the TMDL implementation plan.

Step 2 — Determine if an oil control facility/device is required.

Oil control is required when a site has “high-use” characteristics, such as a
commercial/industrial area, heavy vehicle storage, or arterial roadways with a high
traffic count. This project does not meet the high-use criteria, so oil control is not
required.

Step 3 — Determine if infiltration for pollutant removal is practicable.

The project is underlain by an outwash soil unit, and the geotechnical report suggests it
has sufficient capacity for infiltration and meets the soil suitability criteria for treatment.
With this in mind, the project intends to utilize a bioretention facility and utilize the
underlying soil unit for infiltration.

Step 4 — Determine if control of phosphorus is required.

The project is ultimately tributary to Allen Creek, which has a TMDL implementation
plan for fecal coliform, but no specific direction to implement phosphorus control.

Step 5 — Determine if enhanced treatment is required.

The project is not required to provide enhanced treatment if it is subject to ‘basic’ flow
control requirements a stipulated in Step 6 (see below). This project meets the
requirements outlined in Step 6, so enhanced treatment is not required.

Step 6 — Select a basic treatment facility.

The Ray Townhomes project is a residential project not otherwise needing phosphorus
control, and therefore, is subject to the ‘basic’ treatment requirements outlined in Step 6.
Most site runoff will be conveyed to a bioretention cell, which qualifies for both ‘basic’
and ‘enhanced’ treatment. The remainder of the site runoff will be conveyed to an
underground vault with a wetpool storage component, which is an appropriate ‘basic’
treatment mechanism.

Water quality treatment design calculations were performed using WWHM2012 hydrologic
modeling software and are provided in Appendix ‘D’ & Appendix ‘E’ of this report. The
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calculations in Appendix ‘D’ are the flow-control design calculations for the full site. In these
calculations, the input parameters show that 100% of the runoff tributary to the bioretention cell
(West Basin) are filtered and infiltrated. Runoff that is filtered through the amended soil layer of
a bioretention cell is considered to be treated. Additionally, the geotechnical report for the
project has indicated that the underlying soil meets the soil-suitability criteria for treatment
outlined in the SWMMWW.

A separate model is provided in Appendix ‘E’ which only reflect the east basin. This is
provided in order to determine the wetpool storage requirements in the east vault. One of the
limitations of WWHM2012 is that it is not able to calculate the wetpool volume requirements for
multiple facilities within the same model, so a separate model for the East Basin was needed.
This model is only provided to determine the required wetpool volume in the vault, so the flow-
control results in this appendix are not applicable. Project compliance with the flow control
requirement is demonstrated in Appendix ‘D’.
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9. FLOW CONTROL

The project is required to satisfy the flow control requirement outlined in Minimum Requirement
#7 of the SWMMWW. This involves evaluating the site using a continuous runoff simulation
model and verifying that the predeveloped discharge durations match the historic discharge
durations for a range of pre-developed discharge rates (50% of 2-yr peak to full 50-yr peak).
For this analysis, the historic runoff conditions for the project site are assumed as “forest”, to
represent the land cover conditions that existed prior to initial settlement of the area.

In the developed condition, the site has been split into two distinct basins. Runoff from most of
the site (West Basin) will be collected and conveyed to a bioretention cell for treatment and
infiltration. This bioretention cell has been situated at an elevation that provides 3-ft of
separation between the bottom of the bioretention cell and the anticipated seasonal-high
groundwater elevation. Groundwater elevations will be monitored through the wet-season to
verify that sufficient separation is being provided and a mounding analysis is expected to be
provided as part of the final design package.

The frontage improvement area and eastern portion of the site (East Basin) have been routed to
a separate underground stormwater vault because those areas lie at an elevation that is too low
to be conveyed to the bioretention facility. The geotechnical report for the project identified
relatively shallow groundwater near the east edge of the site, and a bioretention facility at this
location would not be able to achieve the required separation from groundwater. Groundwater
elevations will be monitored through the wet-season and if the seasonal-high groundwater
elevation is found to be lower than was initially indicated in the geotechnical report, the final
design may be adjusted to accommodate more of the site in a bioretention cell.

Existing and developed basin maps are provided in Appendix ‘C’, which tabulate the historic
and anticipated land cover conditions. Those tabulated values are used as input for the
hydrologic model provided in Appendix ‘D’. The model demonstrates that the proposed
facilities meet the flow-control requirement.
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10.

WETLANDS PROTECTION

As stipulated in Minimum Requirement #8 of the SWMMWW, this requirement applies
only to projects whose stormwater discharges into a wetland, either directly or indirectly
through a conveyance system. The proposed project is intending to infiltrate runoff near
the existing wetland and does not discharge to the neighboring wetland area through a
conveyance system. With this in mind, the requirement does not appear to be
applicable.

The underlying soil at the project site is an outwash variety, and a vast majority of the
rain that currently falls on the site is expected to infiltrate into the underlying soil before
discharging as surface runoff. The project is proposing an underground infiltration
system adjacent to the wetland, which is likely to contribute groundwater to the adjacent
wetland, which is expected to recharge the wetland through groundwater, similar to what
is likely to occur currently
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11. OPERATION & MAINTENANCE

Operations and maintenance recommendations pertinent to the site have been selected from
the SWMMWW and provided on the following pages. The proposed bioretention cell will
impound water similar to a stormwater detention pond, so the detention pond recommendations
are provided for that facility in addition to the bioretention O&M recommendations.

No. 1 — Detention Ponds

cubic feet per 1,000 square feet. In
general, there should be no visual
evidence of dumping.

If less than threshold all trash and
debris will be removed as part of next
scheduled maintenance.

Maintenance | Defect Conditions When Maintenance s Results Expected When
Component Heeded Maintenance Is Performed
General Trash & Debris Any trash and debris which exceed 1 Trash and debris cleared from site.

Paoisonous
Vegetation and
naxious weeds

Any poisonous or nuisance
vegetation which may constitute a
hazard to maintenance personnel or
the public.

Any evidence of nodious weeds as
defined by State or local regulations.

(Apply requirements of adopted IPM
policies for the use of herbicides).

Mo danger of poisonous vegetation
where maintenance personnel or the
public might normally be. (Coordinate
with local health department)

Complete eradication of noxious weeds
may not be possible. Compliance with
State or lozal eradication policies
required

Contaminants
and Pollution

Any evidence of cil, gasoline,
contaminamnts or other pollutants

[Coordinate removal/cleanup with
local water quality response agency).

Rodent Holes

Any evidence of rodent holes if
facility is acting as a dam or berm, or
any evidence of water piping through
dam or berm via radent holes.

Rodents destroyed and dam or berm
repaired. (Coordinate with local health
department; coordinate with Ecology
Dam Safety Office if pond exceeds 10
acre-feet )
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No. 1 — Detention Ponds

Maintenance | Defect Conditions When Maintenance Is Results Expected When
Component MHeeded Maintenance Is Performed
Beaaver Dams Dam results in change or function of Facility is retumed to design function.
the facility. {Coordinate trapping of beavers and
removal of dams with appropriate
permitting agencies)
Insects When insects such as wasps and Insects destroyed or removed from site.
hu&miﬂi interfere with maintenance Apply insecticides in compliance with
SEAVIHES. adopted IPM policies
Tree Growth Tree growth does not allow Trees do mot hinder maintenance
and Hazard maintemance access or interferes activities. Harvested trees should be
Trees with maintenance activity (i.e., slope recycled imto mulch or other beneficial
mowing, silt remowval, vactoring, or uses (e.g., alders for firewood).
eqguipment movements). If trees are Remove hazard Trees
not interfering with access or
maintemance, do not remove
If dead, diseased, or dying trees are
identified
(Use a cerified Arborist to determine
health of tree or removal
requirements)

Side Slopes Erosion Eroded damage over 2 inches deep Slopes should be stabilized using

of Pond where cause of damage is still approprate erosiom contrel measure(s);
present or where there is potential for | e.g., rock reinforcement, planting of
continued erosion. grass, compadction.

Any erosion cbserved on a If erosion is occuming on compacted

compacted berm embankment. berms a licensed civil engineer should
be consulted to resolve source of
Erosion.

Storage Area Sediment Accumulated sediment that exceads Sediment cleaned out to designed pond
10% of the designed pond depth shape and depth; pond reseeded if
unless otherwise specified or affects necessary to control erosion.
inletting or outleting condition of the
facility.

Liner (If Liner is visible and has more than Liner repaired or replaced. Liner is fully
Applicable) three 1/4-inch holes in it covered.

Pond Berms Setilements Any part of berm which has settled 4 Dike is built back to the design

(Dikes) inches lower than the design elevation.
elevation.

If settlement is apparent, measure
berm to determine amount of
settlement.

Settling can be an indication of more
severe problems with the berm or
ocutlet works. A licensed civil engineer
should be consulted to determine the
source of the settlemeant.

Fiping Discemable water flow through pond Piping eliminated. Erosion potential
berm. Ongoing erosion with potential resolved.
for erosion to continue.

[(Recommend a Goethechnical
engineer be called in to inspect and
evaluate condition and recommend
repair of condition.
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No. 1 — Detention Ponds

Maintenance | Defect Conditions When Maintenance Is Results Expected When
Component Heeded Maintenance Is Performed
Emergency Tree Growth Tree growth on emergency spillways | Trees should be remowved. If root
Owerflow! creates blockage problems and may system is small (base less than 4
Spillway and cause failure of the berm due to inches) the root system may be leftin
Berms over 4 uncontrelled overtopping.- place. Otherwise the roots should be
feet in height Tree growth on berms over 4 feet in removed and the berm restored. A
height may lead to piping through the licensed civil engineer 5hnu||:|_ be
berm which could lead to failure of consulted for proper berm/spillway
the bermn restoration.
Piping Discemable water fiow through pond Piping eliminated. Erosion potential
berm. Ongoing erosion with potential resclved.
for erosion to continue.
(Recommend a Goethechnical
engineaer be called in to inspect and
evaluate condition and recommend
repair of condition.
Emergency Emergency Only one layer of rock exists above Rocks and pad depth are restored to
O""'?'"ﬂm"’" Orearflow! native soil in area five square feet or design standards.
Spillway Spillway larger, or any exposure of native soil
at the top of out flow path of spillway.
{Rip-rap on inside slopes need not be
replaced.)
Erosion See "Side Slopes of Pond”
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MNo. 2 — Infiltration

Debris

Maintenance Defect Conditions When Maintenance Is Results Expected When
Component Meeded Maintenance Is
Performed
General Trash & Debris See "Detention Ponds® (Mo. 1). See "Detention Ponds"
(Mo 1).
Poisonous/Moxious See "Detention Ponds® (Mo. 1) See "Detention Ponds"
Vegetation (Me. 1).
Contaminants and See "Detention Ponds" (Ne. 1). See "Detention Ponds"
Pallution (Ne. 1).
Rodent Holes See "Detention Ponds® (No. 1). See "Detention Ponds"
(Mo. 1)

Storage Area Sediment W ater ponding in infiltration pond after Sediment is removed
rainfall ceases and appropriate time andior facility is cleaned
allowed for infilration. Treatment basins so that infiltration system
should infiltrate W ater Quality Design Storm | works according to
Vaolume within 48 howrs, and empty within design.

24 howrs after cessation of most rain
events.

(A percolation test pit or test of facility
indicates facility is only working at 80% of
its designed capabilities. Test every 210 5
years. If two inches or more sediment is
present, remove).

Filter Bags (if Filled with Sediment and debris fill bag more than 1/2 Filter bag is replaced or

applicable) Sediment and full. system is redesigned.

Debris
Rock Filters Sediment and By visual inspection, little or no water flows Gravel in rock filter is

through filker during heavy rain stoms.

replaced.

Side Slopes of Erosion See "Detention Ponds® (No. 1). See "Detention Ponds"
Pond {Me. 1).
Emergency Tree Growth See "Detention Ponds® (Mo. 1). Seea "Detention Ponds"
Owerflow Spillway (Me. 1).
and Berms over 4
feet in height

Piping See "Detention Ponds" (Mo. 1). See "Detention Ponds"

(Ne. 1).

Emergency Rock Missing See "Detention Ponds® (No. 1). See "Detention Ponds"
Cwerflow Spillway (Mo. 1).

Erosion See "Detention Ponds® (No. 1). See "Detention Ponds"

(Mo, 1).

Pre-settling
Ponds and Vaults

Facility or sump

filled with Sediment

andfor debris

8" or designed sediment trap depth of
sediment.

Sediment is removed.
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No. 5 — Catch Basins

imte basin).

Maintenance Defect Conditions When Maintenance is Needed Results Expected When
Component Maintenance is
performed
General Trash & Trash or debris which is lozcated immediately Mo Trash or debris located
Debris im front of the catch basin opening or is immediately in front of
blocking inletting capacity of the basin by catch basin or on grate
mare than 10%. opening.
Trash or debris (in the basin) that exceeds 80 | Mo trash or debris in the
percent of the sump depth as measured from | catch basin.
the bottom of basin to invert of the lowest
pipe into or out of the basin, but in no case
less than a minimum of six inches clearance
from the debris surface io the invert of the
lowe st pipe.
Trash or debris in any inlet or outlet pipe Inlet and outlet pipes free
blecking maore than 173 of its height of trash or debris.
Dead animals or wegetation that could Mo dead animals or
generate cdors that could cause complaints vegetation present within
or dangerous gases (e.g., methane). the catch basin.
Sediment Sediment (in the basin) that exceeds 60 No sediment in the catch
percent of the sump depth as measured from | basin
the bottom of basin to invert of the lowest
pipe into or out of the basin, but in no case
less than a minimum of & inches clearance
from the sediment surface to the invert of the
lowe st pipe.
Structurs Top slab has holes larger than 2 square Top slab is free of holes
Damage to inches or cracks wider than 1/4 inch and cracks.
Frame and/for - N :
Top Slab [Intent is to make sure no material is running

Frame not siting flush on top slab, i.e.,
separation of more than 3/4 inch of the frame
from the top slab. Frame not securely
attached

Frame is sitting flush on
the riser rings or top slab
and firmly attached.

Fractures or

Maintenance person judges that structure is

Basin replaced or repaired

Cracks in unsoumnd. to design standards.
Basin Walls/
Bottom
Grout fillet has separated or cracked wider Pipe is regrouted and
than 1/2 inch and lenger than 1 foot at the secure at basin wall.
joint of any inlet'outlet pipe or any evidence of
soil particles entering catch basin through
cracks.
Settlement/ If failure of basin has created a safety, Basin replaced or repaired

Misalignment

function, or design problem.

to design standards.

\Vegetation

\fegetation growing across and blocking more
than 10% of the basin opening.

No vegetation blocking
opening to basin.

\egetation growing in inlet'outlet pipe joints
that is more than six inches tall and less tham
six inches apart

No vegetation or root
growth present

Contamination
and Pollution

See "Detention Ponds® (Mo 1).

No pollution present.
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No. 5 — Catch Basins

Maintenance

Defect

Conditions When Maintenance is Needed

Results Expected When

Component Maintenance is
performed
Catch Basin Caover Mot in Cowver is missing or only partially in place. Catch basin cover is
Cover FPlace Any open catch basin requires maintenance. closed
Lecking Mechanism cannot be opened by cne Mechanism opens with
Mechamnism maintenance person with proper tocls. Bolts proper tools.
Mot Working inte frame have less than 1/2 inch of thread.
Cover Difficult One maintenance person cannot remaove lid Cover can be removed by
to Remove after applying normal lifting pressure. one maintenance person.
(Imtent is keep cover from sealing off access
to maintenamce. )
Ladder Ladder Rungs Ladder is unsafe due to missing rungs, mot Ladder meets design
Unsafe securely attached to basin wall, standards and allows
misalignment, rust, cracks, or sharp edges. maintenance person safe
ACCEEE.
Metal Grates Grate opening | Grate with opening wider than 7/8 inch. Grate opening meets
(If Applicable) Unsafe design standards.
Trash and Trash and debris that is blocking more than Grate free of trash and
Debris 20% of grate surface inletting capacity. debris.

Damaged or
Missing.

Grafe missing or broken member(s) of the
grate.

Grate is in place and
meets design standards.

Mo. 6 — Debris Barriers (e.q., Trash Racks)

Maintenance Defect Condition When Maintenance is Results Expected When
Components Needed Maintenance is Performed
General Trash and Trash or debris that is plugging more Barrier cleared to design flow
Debris than 20% of the openings in the bamier. capacity.
Metal Damaged! Bars are bent out of shape more than 3 Bars in place with no bends more
Missing inches. than 34 inch.
Bars.
Bars are missing or entire bamer Bars in place according to design.
missing.
Bars are loose and rust is causing 50% Barrier replaced or repaired to
deterioration o any part of barrier. design standards.
InletCutlet Ciebris barrier missing or not attached to Barrier firnly attached to pipe
Pipe pipe
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Resource Review Documents
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APPENDIX B
Study Area Evaluation



Photo #1
Looking south toward site
from 241% St SE

Photo #2
Looking east along
241 St. SE



Photo #3
Looking east at intersection of
2415 St. SE & 26" Dr. SE

Photo #4
Looking north along
26™ Dr. SE



Photo #5
Looking east toward North
Creek Forest from 26" Dr SE

Photo #6
Looking west at bottom of tightline
Within North Creek Forest
(just west of 1-405)



Photo #7
Looking east toward North
Creek Forest from 26" Dr SE
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APPENDIX C
Basin Mapping
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APPENDIX D
Hydrologic Modeling Calculations



INPUT PARAMETERS [PRE-DEVELOPED BASIN]

B Schematic == B3 - East Basin Predeveloped
SCENARIOS *| | Subbasin Name:
Fistetelopatl Surface Interflow Groundwater
1| Flows To: | ] [ | [
[ Mitigated Area in Basin ™ Show Only Selected
e eEnas Available Pervious Acres Available Impervious Acres
Y| v — ¥ ROADSELAT  |[65
RIS — [~ A/B, Forest, Mod 0 [~ ROADS/MOD f
" ’a ﬂ W [~ A/B, Forest, Steep i} [~ ROADS/STEEP 0
’ [~ A/B. Pasture, Flat a [~ ROOF TOPS/FLAT 0
[~ &/B, Pasture, Mod o [~ DRIVEWATS/FLAT 0
[~ A/B. Pasture, Stesp 1} [~ DRIVEMW&TYSAMOD 0
|w &/B, Lawn, Flat i} [~ DRIVEWATS/STEER 0
[~ A/B, Lawn, Mod o [~ SIDEMAALKS/FLAT 0
| A48, Lawn, Stesp o [~ SIDEWALKSAMOD 0
|[~ . Forest, Flat a [~ SIDEWALKS/STEEP 0
[~ C.Forest, Mod a [~ PARKING/FLAT 0
[~ C.Farest, Steep a [~ PAREING/MOD 0
[~ L. Pasture, Flat 1} [~ PARKING/STEEP 0
[~ C.Pasture, Mod o [~ POND 0
[~ [ Pasture, Steep 0 [~ Porous Pavement f
[~ C,Lawn, Flat a
Commercial Toolbox !r Clawnbod [0
[CClswnSess |0
[~ SAT. Forest, Flat a
[~ SAT, Farest, Mod 1}
YA~ SAT. Farest, Steep i}
- Mave Elements——
£
E@ﬂ Pervious Total fiores
TSiE W_i PEoaa 0 Impervious Total Anes
| | Basin Total Aeres
T . - - =
‘Y i — _ﬂj ) I ! Er Precipitation Gage 12 - SILVER L | Everett A:J Auto Assign Gages l
| Thu12:36p - 2019-10-02 Ry Combined - Finish Mitigoted _-L DeselectZeo | SelectBy:[ T __&0 |

INPUT PARAMETERS [MITIGATED — WEST BASIN]

W) Schematic (o @ |52 |©* WestBasin Mitigated =]
SCENARIOS *! | Subbasin Nﬂme: ™ Designate as Bypass for POC:
U [ Fredeveloped Surface Interflow Groundwater
_|'| Flows To:  [Surface retention 1 | [Surface retention 1 ] [
Mitigated Area in Basin [~ Show Only Selected
Fn Gcenaio Available Pervious Acres Available Impervious Acres
| AJB, Forest, Flat 1} [v ROADS/AFLAT 1.15
R [~ A7B, Forest, Mod i [ ROADSMOD 0
E EE |1~ A7 Farest Stzep 0 [~ ROADS/STEEP 0
[~ AJE, Pasture, Flat a [~ ROOF TOPS/FLAT 0
E . [~ AJB, Pasture, Mod i} [~ DRIVEWATS/FLAT 0
E [~ AJB. Pasture, Steep o [~ DRIVEWAYS/MOD 0
¥ A/B, Lawn, Flat 95 [~ DRWEWAYS/STEEP 0
[~ AJB. Lawn, Mod 1} [~ SIDEWALKS/FLAT 0
Pra Elements [~ AJB, Lawn, Steep 1} [~ SIDEWALKS/MOD 0
a1 [~ LC.Forest, Flat 1} [~ SIDEWALKS/STEER 0
[~ C.Forest, Mod o [~ PARKINGAFLAT 0
[~ C.Forest, Steep a [~ PARKINGAOD 0
|~ C.Pasture, Flat 1} [~ PARKING/STEEP 0
[ . Pasture, Mod ] [~ FOND 0
ll— C. Pasture, Stesp i) [~ Porous Pavement 0
| C.Lawn, Fiat ]
Commercial Taolbas i’_ Clawnbod | [0
|[CClawnSteep |0
(e —
|~ SAT, Forest Mod 0
.:jr 54T, Forest, Stesp o
- Move Elements ——
CHE
— & Pervious Total Hores
I TR W" i W | Impervious Total Acres
] .| | Basin Tolal Aores
‘Y [T _:EJ o | i Precipitation Gage [ SILVER L |Everstt | Auto Assign Fages
| Thu 1:02p - 2013-10-03 Rlay Combined - Firish Mitigated _'; e SelectBy:[ T _ G0




INPUT PARAMETERS [MITIGATED — EAST BASIN]

[ 51 Schematic & |52 | | & East Basin Mitigated =]
SCENARIOS i Subbasin Nﬂme: ™ Designate as Bypass for POC
O Predevelopad j Surface Interflow Groundwater
Flows To:  [Vaul [East) | [Wault [East) |
Mitigated Area in Basin [~ Show Only Selected
ErS Cenai Available Pervious Acres Available Impervious Acres
|| &/B, Forest, Flat i} v ROADS/FLAT ek
Basic Elements jr AJ8, Forest, Mod [ [~ ROADS/MOD 0
|[~ A/B. Forest, Steep i} [~ ROADS/STEEP 0
l_‘ A7B, Pasture, Flat 1} [~ ROOF TOPS/FLAT 0
|[~ &/B. Pasture, Mod 0 [~ DRIVEWATS/FLAT 0
El“ A48, Pasture, Steep a [~ DRIVEWAYS/MOD 0
| ¥ AJB, Lawn, Flat 46 [~ DRIVEMEATS/STEER 0
El_‘ A78, Lawn, Mod o [~ SIDEWALKS/FLAT 0
;]“ A/8, Lawn, Steep a [~ SIDEWALKSAMOD 0
s 1| Sl |~ C.Forest, Flat i} [~ SIDEWALRS/STEEP 0
l_‘ C, Forest, Mod 1} [~ PARKING/FLAT 0
EF C. Farest. Steep a [~ PARKING/MOD 0
El“ C, Pasture, Flat i} [~ PA&RKING/STEEP 0
| C-Pasue Hed 0 [~ POND 0
!r‘ ., Pasture, Steep a [~ Poraus Pavement 0
|~ ElLawn, Flat 0
Commesrial Tonlbox |CElawnfMod | [0
:F C.Lawn, Steep a
|~ SAT ot rat 0
| AT Foest.Mod 0
R A
 Move E\emer’l\ts =
%
@'@'ﬂ Pervious Total Acres
Cave w‘i T Impervious Total Aores
T Basin Total Hcres
\@ .Ej 1 Precipitation Gage  [7. §ILVER L | Everel | Auio Assign Giages j
]Thu 1:02p - 2013-10-03 Ray Combined - Finish Mitigated % DaslsaiZen i Select By: !— G0 i
INPUT PARAMETERS [MITIGATED — BIORETENTION (WEST)]
1 Schematic =[G | sioretention 1 Mitigated =]
SCENARIOS ~| |Facility Name
Outlet 1 Outlet 2 Outlet 3
Downstream Connection o | [@ | [@ |
" Use simple Bioretention QuickSwale | _ Size Water Quality Size Facility |
Fiun Scenario [ Underdrain Used
Basic Elements Bior Bottom Elevatio
Bioretention Dimensions Flows Through Underdrain [ac-ft) o
Blioretention Length [ft) 120.000 Total Outflow [ac-ft]
Bioretention Battam ‘Width (ft) 30,000
Freeboard (] 0,500 W0 Percent Fitered 100
Overmad Flooding [ft] 0,000
Effective Total Depth [ft] &l Facility Dimension Diagram ]
— Buttun? slope of bioretention.[0-1] ) 0.000 lF\\ser Dutlet Stucture __{
BT " Sidewall Invert Location. Outlet Structure Data
L Frant and Back side slope (HA)] - [3.000 Riser Height Above bioretention sufacz (1) [1 —=
Left Sids Slops (H/) 3.000 Riser Diameter (i)~ [12 ~
Right Side Slope (HAY) 3.000 Riser Type Flal _L{
Material Layers for
Layer1 Laper? Laper3
Depth (ft) ’@ El
Soil Layer 1 Stk 1Zinde ]
Commercial Toolbox Soil Layer 2 Sand |~ Orifice  Diameter Height
Soil Layer 3 GRAYVEL ] Number (in) (fty
Edit Soil Types | 1T
- KSat Safety Factor i gj gj
G Nane 2 (4 R

- Move Elements

%!
| KL

Savexy 1 Load xy
\L@ "

iThu 1:02p - 2019-10-03 Ray Combined - Finish Mitigated

Bioretention Yolume at Riser Head [ac-t]

Show Bioretention

265

Open Table -‘H

Native Infiltration Ves

Measured Infilrtion Rate finfhi) 5~
Reduction Factar (infilt*factor) 1 .f-]
Use Wetted Surface Area (sidewalls) MO {-1
Total Inflov ac-ft 241.73

Total Walume |nfiltrated (ac-ft) 234.223
Total Volume Through Riser [ac-] il

Total Valume Through Facility(ac-ft) 234223
Percent |rfilrated 100
Frecipitation on Faciity (acre-f] 18.144
Evaparation fram Facility [acre-ft] 7.508



INPUT PARAMETERS [MITIGATED — VAULT (EAST)]

W Schematic [= |[@ [ |3 Vault (Esst) Mitigated (=]
SCENARIOS .| |Facility Name [Vaulk East)
m Outlet 1 Outlet 2 Outlet 3
L (] Fredeveloped Downstream Connection o | [@ | [ |
" I Precipitation Applied to Faciity AutoVault | Ouick Veult |
Mitigated =
™ Evaporation Applied to Faciity Fixed Width For Auto Wault
Aun Scenario Facility Dimensions Facility Dimension Diagram
Basic Elemerts Length [ft] 100 Outlgt Structure Data
Width [1] 5 Riser Height [ft) 3 -+
Effective Depth (1) [4 Fisor Diameter (i) [12—
Riser Type  [Flat -
Motch Type
Pro Elements 7 Infiltration o - Orifice  Diameter Height
1 Number (in) )
1 foezs
2 [oses 21~
i R T
Wault Valume at Riser Head [act) 137
CErrE I TR Show Vault Table [OpenTabe |
Initial *Yolume It}
Tide Gate |T\me Ser\esi Demand'
-~ Determine Outlet With Tide Gate
B — I~ Use Tide Gate
Qa'j}}f' Tice Gate Elevation (fi) 0 Downstream Connection -
| : .
— @ Owerflow Elesvation () 0 [terations 0
Save kY I Load xy
[ — -
‘Y ] E; 4 3
|Thu1:02p - 2019-10:-02 Ry Combined - Firish Mitigated -1
=4
-Analysis [=
E 501 POC 1 Predeveloped The Facility PASSED B
p— 0.0s 801 POC 1 Mitigated flowy
o Flow(cfs) Predev Mit Percentage Pass/Fail
1] 0.0141 1091 600 54 Pass
T 0.0147 926 501 52 Pass
o 0.0154 790 295 a7 Pass
0.0160 669 ] i3 Pasa =
; 005 0.0167 569 347 60 Pass
O 0.0173 430 336 &8 Pass
o 0.0179 425 321 75 Pasa
|.|. 003 0.0186 369 308 82 Pass
g 0.0182 320 2E0 87 Pass
0.0189 288 280 a0 Pasa L4
0.0205 255 229 839 Pass
0.01 0.0212 228 189 82 Pass
10E-5 10E-4 10E-3 10E-2 10E-1 1 10 100 0.0218 204 14¢ 71 SRy
Percent Time Exceeding 0.0224 185 116 61 Pass
0.0231 169 106 62 Pass
Stream Protection Duration I LID Duration I Flows Frequency | Y ater Quality I Hydrograph [ (Leltiner) = 43 = B
‘wetland Input Volumes | LID Report I Recharge Duration | Recharge Predeveloped Recharge Mitigated 00232 1t of 22 Fana
0.0250 122 52 42 Pass
Analyze datasels  CompsctwDM | DeleieSelected | | MoRRRFE | = 0.0257 110 34 30 Dass
0.0263 i01 16 15 Pass
0.0289 543 iz iz Pass
0.0276 a7 12 13 Pass
0.0282 82 iz 14 Pass
0.0289 78 Ak 14 Pass
0.0285 71 11 is Pass
0.0302 &7 11 16 Pass
0.0308 60 Ak is Pass
0.0314 = 11 13 Pass
AIIDataselsi Flow | Stage | Frecip | Evap  POCH I Flood F Wtk 0.0321 E 11 20 Pass
SEEIG 0.0327 50 11 22 Pass
i Lag Pearsan Tupe |11 176 0.0334 46 10 21 SR
Pl 0.0330 43 10 23 Pass
" Curnane 0.0347 a0 3 22 Pass
(" Gringorten 0.0353 a8 ) 23 Pass 5
Pl |____rrr __| - o - *




WWHM2012
PROJECT REPORT

Project Name: 2019-10-02 Ray Combined
Site Name:
Site Address:

City s
Report Date: 10/3/2019
Gage : Everett

Data Start : 1948/10/01
Data End : 2009/09/30
Precip Scale: 1.20
Version Date: 2018/10/10
Version : 4.2.16

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year

High Flow Threshold for POC 1: 50 year

PREDEVELOPED LAND USE

Name : East Basin
Bypass: No

GroundWater: No

Pervious Land Use acre

A B, Forest, Flat 2.88
Pervious Total 2.88
Impervious Land Use acre

ROADS FLAT 0.05
Impervious Total 0.05
Basin Total 2.93

Element Flows To:
Surface Interflow

Groundwater

MITIGATED LAND USE

Name : West Basin
Bypass: No

GroundWater: No

Pervious Land Use acre
A B, Lawn, Flat .95

Pervious Total 0.95



Impervious Land Use acre

ROADS FLAT 1.15
Impervious Total 1.15
Basin Total 2.1

Element Flows To:
Surface Interflow Groundwater
Trapezoidal Pond 1 Trapezoidal Pond 1

Name : Trapezoidal Pond 1

Bottom Length: 120.00 ft.

Bottom Width: 30.00 ft.

Depth: 2 ft.

Volume at riser head: 0.1494 acre-feet.
Infiltration On

Infiltration rate: 6.9

Infiltration safety factor: 1

Total Volume Infiltrated (ac-ft.): 223.47
Total Volume Through Riser (ac-ft.): O
Total Volume Through Facility (ac-ft.): 223.47
Percent Infiltrated: 100

Total Precip Applied to Facility: 0O
Total Evap From Facility: 0O

Side slope 1: 3 To 1

Side slope 2: 3 To 1

Side slope 3: 3 To 1

Side slope 4: 3 To 1

Discharge Structure

Riser Height: 1.5 ft.

Riser Diameter: 12 in.

Element Flows To:
Outlet 1 Outlet 2

Pond Hydraulic Table
Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)

74.500 0.082 0.000 0.000 0.000
74.522 0.083 0.001 0.000 0.575
74.544 0.083 0.003 0.000 0.575
74.567 0.084 0.005 0.000 0.575
74.589 0.084 0.007 0.000 0.575
74.611 0.085 0.009 0.000 0.575
74.633 0.085 0.011 0.000 0.575
74.656 0.085 0.013 0.000 0.575
74.678 0.086 0.015 0.000 0.575
74.700 0.086 0.016 0.000 0.575
74.722 0.087 0.018 0.000 0.575
74.744 0.087 0.020 0.000 0.575
74.767 0.088 0.022 0.000 0.575
74.789 0.088 0.024 0.000 0.575
74.811 0.089 0.026 0.000 0.575

74.833 0.089 0.028 0.000 0.575
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76.256 0.121 0.178 1.251 0.575
76.278 0.122 0.181 1.383 0.575
76.300 0.122 0.183 1.509 0.575
76.322 0.123 0.186 1.627 0.575
76.344 0.123 0.189 1.736 0.575
76.367 0.124 0.192 1.834 0.575
76.389 0.124 0.194 1.921 0.575
76.411 0.125 0.197 1.996 0.575
76.433 0.125 0.200 2.060 0.575
76.456 0.126 0.203 2.114 0.575
76.478 0.126 0.206 2.160 0.575
76.500 0.127 0.208 2.203 0.575
76.522 0.127 0.211 2.276 0.575
Name : East Basin

Bypass: No
GroundWater: No

Pervious Land Use acre

A B, Lawn, Flat .46

Pervious Total 0.46

Impervious Land Use acre

ROADS FLAT 0.3

Impervious Total 0.3

Basin Total 0.76

Element Flows To:

Surface Interflow Groundwater
Vault 1 Vault 1

Name > Vault 1
Width : 20 ft.

Length : 100 ft.

Depth: 4 ft.

Discharge Structure

Riser Height: 3 ft.

Riser Diameter: 12 in.

Orifice 1 Diameter: 0.625 in. Elevation: 0 ft.
Orifice 2 Diameter: 0.5625 in. Elevation: 2.1 ft.

Element Flows To:

Outlet 1 Outlet 2

Vault Hydraulic Table
Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)

0.0000 0.045 0.000 0.000 0.000
0.0444 0.045 0.002 0.002 0.000
0.0889 0.045 0.004 0.003 0.000
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2.9333 0.045 0.134 0.026 0.000
2.9778 0.045 0.136 0.026 0.000
3.0222 0.045 0.138 0.061 0.000
3.0667 0.045 0.140 0.209 0.000
3.1111 0.045 0.142 0.417 0.000
3.1556 0.045 0.144 0.665 0.000
3.2000 0.045 0.146 0.935 0.000
3.2444 0.045 0.149 1.211 0.000
3.2889 0.045 0.151 1.476 0.000
3.3333 0.045 0.153 1.712 0.000
3.3778 0.045 0.155 1.908 0.000
3.4222 0.045 0.157 2.058 0.000
3.4667 0.045 0.159 2.168 0.000
3.5111 0.045 0.161 2.281 0.000
3.5556 0.045 0.163 2.377 0.000
3.6000 0.045 0.165 2.470 0.000
3.6444 0.045 0.167 2.559 0.000
3.6889 0.045 0.169 2.645 0.000
3.7333 0.045 0.171 2.728 0.000
3.7778 0.045 0.173 2.809 0.000
3.8222 0.045 0.175 2.888 0.000
3.8667 0.045 0.177 2.964 0.000
3.9111 0.045 0.179 3.038 0.000
3.9556 0.045 0.181 3.111 0.000
4.0000 0.045 0.183 3.182 0.000
4.0444 0.045 0.185 3.252 0.000
4.0889 0.000 0.000 3.320 0.000

ANALYSIS RESULTS

Stream Protection Duration

Predeveloped Landuse Totals for POC #1
Total Pervious Area:2.88
Total Impervious Area:0.05

Mitigated Landuse Totals for POC #1
Total Pervious Area:1.41
Total Impervious Area:1.45

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 0.028171
5 year 0.040555
10 year 0.050454
25 year 0.065102
50 year 0.07771
100 year 0.091899
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.010766
5 year 0.014116
10 year 0.016508
25 year 0.019734

50 year 0.02229



100 year 0.024981

Stream Protection Duration
Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1949 0.029 0.010
1950 0.031 0.010
1951 0.033 0.010
1952 0.025 0.008
1953 0.032 0.009
1954 0.043 0.010
1955 0.041 0.011
1956 0.015 0.012
1957 0.025 0.012
1958 0.061 0.010
1959 0.024 0.011
1960 0.024 0.012
1961 0.077 0.011
1962 0.031 0.010
1963 0.033 0.010
1964 0.026 0.010
1965 0.024 0.010
1966 0.023 0.009
1967 0.053 0.010
1968 0.027 0.012
1969 0.053 0.010
1970 0.021 0.009
1971 0.029 0.011
1972 0.037 0.011
1973 0.031 0.010
1974 0.039 0.010
1975 0.029 0.009
1976 0.021 0.011
1977 0.023 0.010
1978 0.016 0.008
1979 0.037 0.011
1980 0.023 0.009
1981 0.021 0.010
1982 0.023 0.013
1983 0.028 0.010
1984 0.028 0.012
1985 0.037 0.012
1986 0.038 0.022
1987 0.031 0.013
1988 0.025 0.012
1989 0.025 0.007
1990 0.020 0.011
1991 0.026 0.011
1992 0.025 0.010
1993 0.019 0.009
1994 0.023 0.011
1995 0.019 0.012
1996 0.048 0.012
1997 0.087 0.071
1998 0.034 0.009
1999 0.015 0.011
2000 0.055 0.012
2001 0.019 0.008
2002 0.019 0.011
2003 0.025 0.010
2004 0.047 0.013
2005 0.024 0.011



2006 0.103 0.013

2007 0.026 0.010
2008 0.022 0.022
2009 0.024 0.010

Stream Protection Duration
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 0.1031 0.0710
2 0.0873 0.0224
3 0.0765 0.0217
4 0.0609 0.0134
5 0.0553 0.0133
6 0.0534 0.0129
7 0.0526 0.0129
8 0.0483 0.0124
9 0.0467 0.0124
10 0.0433 0.0124
11 0.0413 0.0123
12 0.0392 0.0119
13 0.0380 0.0118
14 0.0375 0.0116
15 0.0372 0.0116
16 0.0366 0.0116
17 0.0341 0.0115
18 0.0331 0.0114
19 0.0330 0.0114
20 0.0323 0.0112
21 0.0309 0.0112
22 0.0308 0.0111
23 0.0306 0.0111
24 0.0306 0.0110
25 0.0293 0.0109
26 0.0289 0.0107
27 0.0285 0.0107
28 0.0281 0.0107
29 0.0275 0.0106
30 0.0274 0.0106
31 0.0265 0.0105
32 0.0259 0.0105
33 0.0257 0.0104
34 0.0254 0.0104
35 0.0253 0.0103
36 0.0251 0.0102
37 0.0248 0.0101
38 0.0247 0.0101
39 0.0246 0.0101
40 0.0245 0.0101
41 0.0242 0.0100
42 0.0240 0.0100
43 0.0239 0.0099
44 0.0238 0.0099
45 0.0233 0.0099
46 0.0231 0.0098
47 0.0229 0.0098
48 0.0226 0.0097
49 0.0225 0.0097
50 0.0216 0.0095
51 0.0211 0.0095
52 0.0209 0.0093
53 0.0206 0.0091
54 0.0201 0.0090



55 0.0193 0.0089
56 0.0192 0.0088
57 0.0192 0.0087
58 0.0190 0.0082
59 0.0163 0.0081
60 0.0153 0.0080
61 0.0146 0.0075

Stream Protection Duration
POC #1

The Facility PASSED

The Facility PASSED.

Flow(cfs) Predev Mit Percentage Pass/Fail

0.0141 1091 600 54 Pass
0.0147 926 501 54 Pass
0.0154 790 374 47 Pass
0.0160 669 359 53 Pass
0.0167 569 347 60 Pass
0.0173 490 336 68 Pass
0.0179 425 321 75 Pass
0.0186 369 303 82 Pass
0.0192 320 280 87 Pass
0.0199 288 260 90 Pass
0.0205 255 229 89 Pass
0.0212 228 189 82 Pass
0.0218 204 146 71 Pass
0.0224 189 116 61 Pass
0.0231 169 106 62 Pass
0.0237 155 89 57 Pass
0.0244 141 62 43 Pass
0.0250 122 52 42 Pass
0.0257 110 34 30 Pass
0.0263 101 16 15 Pass
0.0269 94 12 12 Pass
0.0276 87 12 13 Pass
0.0282 82 12 14 Pass
0.0289 76 11 14 Pass
0.0295 71 11 15 Pass
0.0302 67 11 16 Pass
0.0308 60 11 18 Pass
0.0314 57 11 19 Pass
0.0321 55 11 20 Pass
0.0327 50 11 22 Pass
0.0334 46 10 21 Pass
0.0340 43 10 23 Pass
0.0347 40 9 22 Pass
0.0353 38 9 23 Pass
0.0359 35 9 25 Pass
0.0366 33 9 27 Pass
0.0372 28 9 32 Pass
0.0379 25 9 36 Pass
0.0385 23 9 39 Pass
0.0391 23 9 39 Pass
0.0398 22 9 40 Pass
0.0404 22 9 40 Pass
0.0411 21 9 42 Pass
0.0417 19 8 42 Pass
0.0424 18 8 44 Pass
0.0430 18 8 44 Pass
0.0436 16 8 50 Pass



0.0443 16 8 50 Pass
0.0449 16 8 50 Pass
0.0456 16 8 50 Pass
0.0462 16 8 50 Pass
0.0469 14 8 57 Pass
0.0475 14 8 57 Pass
0.0481 13 8 61 Pass
0.0488 12 6 50 Pass
0.0494 12 6 50 Pass
0.0501 12 6 50 Pass
0.0507 12 6 50 Pass
0.0514 11 6 54 Pass
0.0520 11 6 54 Pass
0.0526 10 6 60 Pass
0.0533 10 6 60 Pass
0.0539 9 6 66 Pass
0.0546 9 6 66 Pass
0.0552 9 5 55 Pass
0.0559 8 5 62 Pass
0.0565 8 5 62 Pass
0.0571 8 5 62 Pass
0.0578 8 5 62 Pass
0.0584 7 5 71 Pass
0.0591 7 5 71 Pass
0.0597 7 5 71 Pass
0.0604 7 5 71 Pass
0.0610 6 5 83 Pass
0.0616 6 5 83 Pass
0.0623 6 4 66 Pass
0.0629 5 4 80 Pass
0.0636 5 3 60 Pass
0.0642 5 3 60 Pass
0.0649 5 3 60 Pass
0.0655 5 3 60 Pass
0.0661 5 3 60 Pass
0.0668 4 2 50 Pass
0.0674 4 2 50 Pass
0.0681 4 2 50 Pass
0.0687 4 2 50 Pass
0.0694 4 2 50 Pass
0.0700 4 1 25 Pass
0.0706 4 1 25 Pass
0.0713 3 0 0 Pass
0.0719 3 0 0 Pass
0.0726 3 0 0 Pass
0.0732 3 0 0 Pass
0.0739 3 0 0 Pass
0.0745 3 0 0 Pass
0.0751 3 0 0 Pass
0.0758 3 0 0 Pass
0.0764 3 0 0 Pass
0.0771 2 0 0 Pass
0.0777 2 0 0 Pass

Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet
On-line facility target flow: O cfs.
Adjusted for 15 min: O cfs.

Off-line facility target flow: O cfs.
Adjusted for 15 min: O cfs.



PerInd and Implnd Changes
No changes have been made.

This program and accompanying documentation are provided "as-is" without warranty of
any kind. The entire risk regarding the performance and results of this program is
assumed by End User. Clear Creek Solutions Inc. and the governmental licensee or
sublicensees disclaim all warranties, either expressed or implied, including but not
limited to implied warranties of program and accompanying documentation. In no event
shall Clear Creek Solutions Inc. be liable for any damages whatsoever (including
without limitation to damages for loss of business profits, loss of business
information, business interruption, and the like) arising out of the use of, or
inability to use this program even if Clear Creek Solutions Inc. or their authorized
representatives have been advised of the possibility of such damages. Software
Copyright © by : Clear Creek Solutions, Inc. 2005-2019; All Rights Reserved.
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APPENDIX E
East Basin Wetpool Calculations



INPUT PARAMETERS [PRE-DEVELOPED EAST BASIN ONLY]

&) Schematic

SCENARIOS

] Mitigated

Fun Scenario

B asic Elements

Pro Elements

LID Toolbox

Commercial Toolbox

ove Elements

B.] Schematic

SCENARIOS

M ] Fredeveloped

[= | @ | s | |E" EastBasin Predeveloped [
+| | Subbasin Mame:[EsstBasin |
Surface Interflow Groundwater
1| FlowsTo: | | [ | [
Area in Basin ™ Show Only Selected
Available Pervious Acres Available Impervious Acres
=|[# A7, Forest, Flat v ROADSALAT 05
J [~ AJB. Forest, Mad 0 I~ ROADGMOD [
[~ A/B. Forest, Steep 0 [~ ROADS/STEEP 1)
[~ A#B. Pasture, Flat i} [~ ROOF TOPS/FLAT 0
[~ A/B. Pasture, Mod 0 [~ DRIVEWAATS/FLAT 1)
[~ A/B. Pasture, Steep i} [~ DRIVEWATS/MOD 1]
Jw A8, Lawn, Flat i} |~ DRIVEMWAYS/STEEP 0
[~ AdB. Lawn. Mod 0 [~ SIDEWALKS/FLAT 0
[~ A, Lawn, Steep i} |~ SIDEWALES/MOD 0
[~ C.Forest, Flat 0 [~ SIDEMAALKS/STEER 1)
|~ C.Forest, Mod i} [~ PARKING/FLAT 0
[~ C.Forest, Steep 0 [~ PARKING/MOD 1)
[ C.Pasture, Flat i} [~ PARKING/STEEP 0
[~ C.Fasture, Mod 0 [~ FOND 0
[~ C.Pasture, Steep i} [~ Porous Pavement 0
[~ C.Lawn, Flat 0
[~ C.Lawn, Mod i}
[~ C.Lawn, Steep 0
[~ SAT. Forest, Flat 0
[~ SAT, Forest, Mod 0
| AT, Fomst Steep 0
Pervious Total Beres
Impervious Total Aores
- Basin Tatal Aeres
4 4 Precipitation Gage |2 - SILVER L | Everett _v|  Auto dssign Gages |
| Thu 2:00p - 201510-03 Ray W - Finish Predeveloped -L Deselect Zers | SelectBy: T _ G0
INPUT PARAMETERS [MITIGATED — EAST BASIN ONLY]
(B [ | East Basin Mitigated =]
+| | Subbasin Name:[EastBasin || Designate a5 Bypass for POC
Surface Interflow Groundwater
| | Flows To:  [saul [Eas) | [ault [East) | [

Mitigated

Run Scenario

I~ Show Only Selected

Awvailable Impervious Acres

Area in Basin
Available Pervious Acres

+|[v A7B. Forest. Fiat 0 |v ROADS/FLAT E
CEEEETE East Basin | aE Faew e i [~ ROADS/MOD 0
[\ A7 Forsst Steep [ [~ ROADS/STEER [
[~ A/B. Pastute, Flat [ [~ ‘ROOF TOPS/FLAT [
[~ A7B, Pasture, Mod 0 [~ DRIVEWEYS/FLAT f
[~ A/B. Pastue, Steep [ [~ DRVEWEYS/MOD [
[ A/B, Lawn, Flat 45 [~ DRIVEWAYS/STEEP f
}r 78, Lawn, Mod i [~ GIDEWALKS/FLAT 0
|~ AZB.Lawn, Steep 0 [~ GIDEWALKS/MOD 0
[ T Forest, Flat [i [~ SIDEWALKS/STEER [
[~ C_Forest. Mod 0 [~ PARKING/FLAT 0
[~ C.Forest, Steep 0 [~ PARKING/MOD [
[~ C.Pasture, Flat [ [~ PARKING/STEEP [
I~ C.Pasture, Mod 0 [~ POMD 0
I~ C.Pasture, Steep 0 [~ Parous Pavement 0
I~ C.Lawn, Flat [
Commercial Taolbox 11_ Clawnbod ][0
FClaniesn [0
[~ SAT, Forest, Flat 0
I~ SAT. Farest, Mod 0
T~ GAT, Forest, Steep 0
Mowe Elements ——
«d
. @,ﬂ Pervious Total Actes
Saverny | Load us | Imperviows Totsl Acies
e | | | I «| | BasinTotal Acres
‘Y | # . 1 »| | Precipitation Gage  [ZTEILVERL | Everet [=]  Auto Assign Gages
| Thu2:03p - 2019-10-02 Ray Wil - Firish Mitigated _-L DeselectZero | SelectBy:[ T __G0




WATER QUALITY CALCULATION (EAST BASIN ONLY)

Standard Flow Rate [cfs] (0.0082

ﬁ Analysis
E Water Quality
Ll Oif-Line BHP
Run
Analysis '
24 hour Yolume [ac-ft) 0.0158

) — |

Stream Protection Duration I

LID Duration J Flow Frequency

W’et\andlnput\folumasj LID Repart ] Recharge Duration J Recharg

Standard Flow Rate [cfs] |0.0053 \

Required Volume:
0.0158 ac-ft = 688 cu.ft.

Provided Volume:

20’ x 100’ x 4’ = 8,000 cu.ft.

W ater Quality Hydrograph
& Predeveloped Recharge Mitigated 1

Analyze datasets Compact %DM J

Delete Selacted J

501 POC 1 Predeveloper

801 POC 1 Mitigated fow

AIIDatasetsj Flaws J Stage ] Precip J Evap POCT ,_‘

I~ Marthly FF - ]

Flood Frequency Method

+ Log Pearsaon Type |1 176
 Wwleibull

" Cunnane

" Gringorken

WWHM2012
PROJECT REPORT

Project Name: 2019-10-03 Ray WQ

Site Name:
Site Address:
City :

Report Date: 10/3/2019

Gage : Everett

Data Start : 1948/10/01
Data End : 2009/09/30

Precip Scale: 1.20

Version Date: 2018/10/10

Version : 4.2.16

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year

High Flow Threshold for POC 1: 50 year

PREDEVELOPED LAND USE

Name : East Basin

Bypass: No

GroundWater: No

=]



Pervious Land Use acre

A B, Forest, Flat .71
Pervious Total 0.71
Impervious Land Use acre
ROADS FLAT 0.05
Impervious Total 0.05
Basin Total 0.76

Element Flows To:
Surface Interflow Groundwater

MITIGATED LAND USE

Name : East Basin
Bypass: No

GroundWater: No

Pervious Land Use acre

A B, Lawn, Flat .46
Pervious Total 0.46
Impervious Land Use acre
ROADS FLAT 0.3
Impervious Total 0.3
Basin Total 0.76

Element Flows To:

Surface Interflow Groundwater
Vault (East) Vault (East)

Name : Vault (East)

Width : 20 ft.

Length : 100 ft.

Depth: 4 ft.

Discharge Structure

Riser Height: 3 ft.

Riser Diameter: 12 in.

Orifice 1 Diameter: 0.625 in. Elevation: 0 ft.
Orifice 2 Diameter: 0.5625 in. Elevation: 2.1 ft.

Element Flows To:
Outlet 1 Outlet 2




Vault Hydraulic Table
Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)

NNNNNNNNNNNNNRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPPRPRPRPRPPRPOO0OO0OO0O000000000000000000O0

-0000 0.045 0.000 0.000 0.000
-0444 0.045 0.002 0.002 0.000
.0889 0.045 0.004 0.003 0.000
-1333 0.045 0.006 0.003 0.000
.1778 0.045 0.008 0.004 0.000
.2222 0.045 0.010 0.005 0.000
.2667 0.045 0.012 0.005 0.000
23111 0.045 0.014 0.005 0.000
.3556 0.045 0.016 0.006 0.000
-4000 0.045 0.018 0.006 0.000
.4444 0.045 0.020 0.007 0.000
-4889 0.045 0.022 0.007 0.000
.5333 0.045 0.024 0.007 0.000
5778 0.045 0.026 0.008 0.000
.6222 0.045 0.028 0.008 0.000
.6667 0.045 0.030 0.008 0.000
.7111 0.045 0.032 0.008 0.000
. 7556 0.045 0.034 0.009 0.000
.8000 0.045 0.036 0.009 0.000
-8444 0.045 0.038 0.009 0.000
.8889 0.045 0.040 0.010 0.000
-9333 0.045 0.042 0.010 0.000
.9778 0.045 0.044 0.010 0.000
.0222 0.045 0.046 0.010 0.000
.0667 0.045 0.049 0.010 0.000
-1111 0.045 0.051 0.011 0.000
.1556 0.045 0.053 0.011 0.000
.2000 0.045 0.055 0.011 0.000
.2444 0.045 0.057 0.011 0.000
.2889 0.045 0.059 0.012 0.000
-3333 0.045 0.061 0.012 0.000
.3778 0.045 0.063 0.012 0.000
4222 0.045 0.065 0.012 0.000
.4667 0.045 0.067 0.012 0.000
-5111 0.045 0.069 0.013 0.000
.5556 0.045 0.071 0.013 0.000
-6000 0.045 0.073 0.013 0.000
.6444 0.045 0.075 0.013 0.000
-6889 0.045 0.077 0.013 0.000
.7333 0.045 0.079 0.014 0.000
7778 0.045 0.081 0.014 0.000
.8222 0.045 0.083 0.014 0.000
-8667 0.045 0.085 0.014 0.000
.9111 0.045 0.087 0.014 0.000
-9556 0.045 0.089 0.014 0.000
-0000 0.045 0.091 0.015 0.000
.0444 0.045 0.093 0.015 0.000
.0889 0.045 0.095 0.015 0.000
-1333 0.045 0.097 0.017 0.000
.1778 0.045 0.100 0.018 0.000
.2222 0.045 0.102 0.018 0.000
.2667 0.045 0.104 0.019 0.000
.3111 0.045 0.106 0.020 0.000
-3556 0.045 0.108 0.020 0.000
.4000 0.045 0.110 0.021 0.000
-4444 0.045 0.112 0.021 0.000
.4889 0.045 0.114 0.022 0.000
-5333 0.045 0.116 0.022 0.000



2.5778 0.045 0.118 0.023 0.000
2.6222 0.045 0.120 0.023 0.000
2.6667 0.045 0.122 0.023 0.000
2.7111 0.045 0.124 0.024 0.000
2.7556 0.045 0.126 0.024 0.000
2.8000 0.045 0.128 0.024 0.000
2.8444 0.045 0.130 0.025 0.000
2.8889 0.045 0.132 0.025 0.000
2.9333 0.045 0.134 0.026 0.000
2.9778 0.045 0.136 0.026 0.000
3.0222 0.045 0.138 0.061 0.000
3.0667 0.045 0.140 0.209 0.000
3.1111 0.045 0.142 0.417 0.000
3.1556 0.045 0.144 0.665 0.000
3.2000 0.045 0.146 0.935 0.000
3.2444 0.045 0.149 1.211 0.000
3.2889 0.045 0.151 1.476 0.000
3.3333 0.045 0.153 1.712 0.000
3.3778 0.045 0.155 1.908 0.000
3.4222 0.045 0.157 2.058 0.000
3.4667 0.045 0.159 2.168 0.000
3.5111 0.045 0.161 2.281 0.000
3.5556 0.045 0.163 2.377 0.000
3.6000 0.045 0.165 2.470 0.000
3.6444 0.045 0.167 2.559 0.000
3.6889 0.045 0.169 2.645 0.000
3.7333 0.045 0.171 2.728 0.000
3.7778 0.045 0.173 2.809 0.000
3.8222 0.045 0.175 2.888 0.000
3.8667 0.045 0.177 2.964 0.000
3.9111 0.045 0.179 3.038 0.000
3.9556 0.045 0.181 3.111 0.000
4.0000 0.045 0.183 3.182 0.000
4.0444 0.045 0.185 3.252 0.000
4.0889 0.000 0.000 3.320 0.000

ANALYSIS RESULTS

Stream Protection Duration

Predeveloped Landuse Totals for POC #1
Total Pervious Area:0.71
Total Impervious Area:0.05

Mitigated Landuse Totals for POC #1
Total Pervious Area:0.46
Total Impervious Area:0.3

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)

2 year 0.027061
5 year 0.036671
10 year 0.043707
25 year 0.053393
50 year 0.061208
100 year 0.069553



Flow Frequency Return Periods for Mitigated. POC #1

Return Period Flow(cfs)

2 year 0.010766
5 year 0.014116
10 year 0.016508
25 year 0.019734
50 year 0.02229

100 year 0.024981

Stream Protection Duration
Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1949 0.028 0.010
1950 0.031 0.010
1951 0.033 0.010
1952 0.025 0.008
1953 0.032 0.009
1954 0.041 0.010
1955 0.033 0.011
1956 0.014 0.012
1957 0.023 0.012
1958 0.060 0.010
1959 0.024 0.011
1960 0.024 0.012
1961 0.076 0.011
1962 0.031 0.010
1963 0.033 0.010
1964 0.020 0.010
1965 0.023 0.010
1966 0.023 0.009
1967 0.052 0.010
1968 0.027 0.012
1969 0.053 0.010
1970 0.021 0.009
1971 0.029 0.011
1972 0.037 0.011
1973 0.031 0.010
1974 0.038 0.010
1975 0.029 0.009
1976 0.021 0.011
1977 0.021 0.010
1978 0.016 0.008
1979 0.034 0.011
1980 0.023 0.009
1981 0.021 0.010
1982 0.022 0.013
1983 0.028 0.010
1984 0.026 0.012
1985 0.037 0.012
1986 0.035 0.022
1987 0.031 0.013
1988 0.025 0.012
1989 0.025 0.007
1990 0.020 0.011
1991 0.026 0.011
1992 0.025 0.010
1993 0.019 0.009
1994 0.022 0.011
1995 0.019 0.012
1996 0.031 0.012
1997 0.036 0.071



1998 0.034 0.009
1999 0.015 0.011
2000 0.055 0.012
2001 0.019 0.008
2002 0.018 0.011
2003 0.025 0.010
2004 0.047 0.013
2005 0.022 0.011
2006 0.045 0.013
2007 0.026 0.010
2008 0.022 0.022
2009 0.022 0.010

Stream Protection Duration
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 0.0765 0.0710
2 0.0601 0.0224
3 0.0552 0.0217
4 0.0532 0.0134
5 0.0520 0.0133
6 0.0467 0.0129
7 0.0453 0.0129
8 0.0411 0.0124
9 0.0378 0.0124
10 0.0372 0.0124
11 0.0367 0.0123
12 0.0362 0.0119
13 0.0351 0.0118
14 0.0340 0.0116
15 0.0336 0.0116
16 0.0330 0.0116
17 0.0330 0.0115
18 0.0326 0.0114
19 0.0322 0.0114
20 0.0308 0.0112
21 0.0306 0.0112
22 0.0306 0.0111
23 0.0306 0.0111
24 0.0305 0.0110
25 0.0293 0.0109
26 0.0289 0.0107
27 0.0285 0.0107
28 0.0281 0.0107
29 0.0274 0.0106
30 0.0263 0.0106
31 0.0263 0.0105
32 0.0257 0.0105
33 0.0253 0.0104
34 0.0252 0.0104
35 0.0251 0.0103
36 0.0247 0.0102
37 0.0247 0.0101
38 0.0243 0.0101
39 0.0242 0.0101
40 0.0234 0.0101
41 0.0233 0.0100
42 0.0232 0.0100
43 0.0231 0.0099
44 0.0225 0.0099
45 0.0222 0.0099
46 0.0221 0.0098



0.0218
0.0216
0.0214
0.0211
0.0209
0.0205
0.0201
0.0201
0.0193
0.0190
0.0187
0.0183
0.0157
0.0152
0.0141

0.0098
0.0097
0.0097
0.0095
0.0095
0.0093
0.0091
0.0090
0.0089
0.0088
0.0087
0.0082
0.0081
0.0080
0.0075

Stream Protection Duration

POC #1

The Facility FAILED

Facility FAILED duration standard for 1+ flows.

Flow(cfs) Predev Mit Percentage Pass/Fail

0.0135
0.0140
0.0145
0.0150
0.0155
0.0159
0.0164
0.0169
0.0174
0.0179
0.0183
0.0188
0.0193
0.0198
0.0203
0.0208
0.0212
0.0217
0.0222
0.0227
0.0232
0.0236
0.0241
0.0246
0.0251
0.0256
0.0261
0.0265
0.0270
0.0275
0.0280
0.0285
0.0289
0.0294
0.0299
0.0304
0.0309
0.0313
0.0318

1085
950
834
744
650
580
519
468
415
366
333
305
281
260
239
218
200
181
170

685
610
539
460
372
361
350
343
333
322
310
297
278
262
245
217

63
64
64
61

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Fail
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

The calculations provided in this appendix are intended to
determine the required wetpool size in the east vault, so the flow-
control results are irrelevant. Please see Appendix D for flow
control compliance calculations.
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.0323
.0328
.0333
-0338
.0342
.0347
-0352
.0357
-0362
.0366
.0371
.0376
.0381
.0386
-0391
.0395
-0400
.0405
-0410
.0415
.0419
.0424
-0429
.0434
-0439
.0444
.0448
.0453
.0458
.0463
-0468
.0472
.0477
-0482
.0487
-0492
.0496
-0501
.0506
.0511
.0516
.0521
.0525
-0530
.0535
-0540
.0545
-0549
.0554
-0559
.0564
-0569
.0574
.0578
.0583
.0588
.0593
.0598
-0602
.0607
.0612
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100
100
100
120
120
120
150
150
150
125
166
166
166
166
166
166
166
166
166
166
250
250
250

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Fail
Fail
Fail
Fail
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail
Fail




The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.

Water Quality BMP Flow and Volume for POC #1 Required Volume
On-line facility volume: 0.0158 acre-feet <—__| (153 ac-f - 638 cuft
On-line facility target flow: 0.0082 cfs.
Adjusted for 15 min: 0.0082 cfs. Provided Volume
Off-line facility target flow: 0.0053 cfs. 20" x 100" x 4’ = 8,000 cu.ft.
Adjusted for 15 min: 0.0053 cfs.

PeriInd and Implnd Changes
No changes have been made.

This program and accompanying documentation are provided "as-is" without warranty of
any kind. The entire risk regarding the performance and results of this program is
assumed by End User. Clear Creek Solutions Inc. and the governmental licensee or
sublicensees disclaim all warranties, either expressed or implied, including but not
limited to implied warranties of program and accompanying documentation. 1In no event
shall Clear Creek Solutions Inc. be liable for any damages whatsoever (including
without limitation to damages for loss of business profits, loss of business
information, business interruption, and the like) arising out of the use of, or
inability to use this program even if Clear Creek Solutions Inc. or their authorized
representatives have been advised of the possibility of such damages. Software
Copyright © by : Clear Creek Solutions, Inc. 2005-2019; All Rights Reserved.



