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SECTION 1: PROJECT OVERVIEW

The proposed East Hill project is an approximately 208.64-acre site. The proposed project is a Residential Ultra Low Capacity
and Master Plan Neighborhood development on 19 parcels addressed at 8904 Tveit Rd Arlington, WA 98223. See parcel table in
Appendix 1.4 for more detail. The project proposes to construct 646 single family homes on the site. Emergency and standard
access drives along with associated private and public utilities are proposed to serve project development. Road extension from
Tveit Rd to Burn Rd is proposed under a separate permit. See the Vicinity Map in Appendix 1 for visual representation of the
subject property.

Existing Site

A few of the parcels are currently occupied by single family homes and associated structures. The project parcels are currently
zoned RULC (Residential Ultra Low Capacity), MPN (Master Plan Neighborhood). Existing ground cover is a combination of
trees, brush, grass, and gravel.

The proposed development will exist within the bounds of 2 stormwater threshold discharge areas (TDAs) as not all site runoff
from developed surfaces meets within %4 mile from the project site downstream. Soundview Consultants LLC has prepared a
Wetlands Critical Areas Report dated February of 2024 on the site. Multiple wetlands and five streams were identified by
Soundview on the site. See the Critical Areas Report from Soundview for more detail.

A preliminary Geotechnical Report has been prepared by Terra Associates, Inc. dated June, 2024 on the site. Please reference
the geotechnical report for detailed soils information. Slopes on the site, as confirmed by the Geotechnical Report, vary by area.
Elevation changes of up to 350ft occur on the site, with steep portions largely located on the northern or northwestern portions of
the site. Slopes on the site generally descend from south towards the north. Terra Associates lists potential erosion hazards and
landslide hazards, especially regarding the steep bluffs on the north end of the site.

Areas of known landslide activity border the northerly end of the site, namely the northern portions of Basins 1,2 and 7. Terra
has recommended development buffers from those steep slope areas unless mitigation is proposed. In the proposed drainage
plans, a drainage cutoff trench has been located just upgradient of the landslide hazard areas. The final depths and designs of
the cutoff trenches will be further detailed in future submittals as ongoing coordination with geotechnical and hydrogeologic
engineers occurs. For the purpose of this report and submittal, the cutoff trenches are approximately 30'-50' in varying depth
from finished grade, including perforated PVC pipe at the base of the trench for collection and conveyance of groundwater flow
and backfilled with clean gravels. Discharge points are anticipated to be in current groundwater outfall/seepage locations via
point discharges with appropriate erosion control devices and/or dispersion devices. See Geotechnical Report for more detail.

Proposed Development

The proposed project will construct 646 single family residential lots and access road network. Emergency and standard access
drives along with associated private and public utilities are proposed to serve project development. It is anticipated that phasing
out of lot development will occur. These phases will be determined at a later date. It is anticipated that the "Spine Road" (the
extension of Tveit Road through the site to Burn Road) will be constructed for the length of roadway that can be constructed
upon land legally owned for development before other development begins of the phased lot development. The Spine Road is
proposed under a separate permit and project number.

Proposed Drainage System
This project is designed to comply with the 2024 Department of Ecology Stormwater Manual for Western Washington (2024 DOE
SWMWW. Stormwater will be mitigated via multiple detention vaults and ponds located on the site.

Onsite development will disturb 107.69 AC of that will be collected to multiple detention vaults and ponds for mitigation and
stormwater quality treatment. These include 10 collection basins across 2 different TDAs. TDA 1 contains 9 basins, constituting
the majority of onsite area. TDA 1 drains to Eagle Creek via multiple Flowpaths. TDA 2 contains approximately 4.25 AC of onsite
area and drains east and north. TDA 2 drains to Eagle Creek offsite, having exceeded the 0.25 mile Flowpath after leaving the
site prior to joining Eagle Creek. Separate ponds and stormwater infrastructure are proposed for the Spine Road project to be
completed under a separate permit and project number. These basins are shown visually on basins maps included within this
report for reference only. They are not calculated or modeled within WWHM for flow control sizing in this report.
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Proposed new pollution generating impervious surfaces (PGIS) will exceed the 5,000 SF threshold and thus basic water quality
treatment will be provided via a water quality treatment structure that treats stormwater runoff after discharge from the various
stormwater detention vaults and ponds. StormFilter water quality treatment units are proposed for this purpose. Design of water
quality treatment units will be submitted with a later submittal date.

The proposed detention and water quality treatment systems will discharge to wetland and stream buffers onsite to preserve
natural drainage pattern and comply with Minimum Requirement #8. Additional data collection is necessary to accurately model
onsite drainage to comply with MR #8. Additional data and modeling will be provided at a later submittal. This report includes
modeling that shows compliance with MR #7 to ensure project feasibility. Flow from the majority of the site will be released into
TDA 1 where runoff will eventually join the different forks of Eagle Creek, a tributary of the Stillaguamish River.

Erosion/Sedimentation Control
Erosion control measures that will be utilized during construction will include a combination of silt fence, storm drain inlet
protection, interceptor swales, and sediment ponds. See Section 2.0 for discussion of how SWPP Elements are addressed.

Minimum Requirements
Per the 2024 DOE Manual, Minimum Requirements 1-9 apply to the proposed development.

Minimum Requirement #1: Preparation of Stormwater Site Plans
This report along with the preliminary plans satisfies the minimum requirement.

Minimum Requirement #2: Construction Stormwater Pollution Prevention
See Section 2 of this Report for the SWPPP BMP Elements, and the SWPP (submitted as a separate document) for a complete
discussion of erosion control BMP’s and their use specific to the site.

Minimum Requirement #3: Source of Pollution

Permanent source control BMPs are not applicable for the subject site since the associated activities for the new residence do
not fall within the types of facilities listed within Volume 1V of the DOE Manual (Residential developments are not required to
implement source control BMP’s). BMPs for erosion and sedimentation control will be specified in the Construction Plans and the
CSWPP.

Minimum Requirement #4: Preservation of Natural Drainage Systems and Qutfalls

Flow from the site will preserve it's natural drainage patterns, generally flowing south to north. Two TDAs are identified on site,
with TDA 1 encompassing the vast majority of the site. Multiple Flowpaths leave TDA 1 via the various forks of Eagle Creek. All
Flowpaths in TDA 1 meet within 0.25 miles of the site before eventually joining the South Fork Stillaguamish. TDA 1 is further
subdivided into “basins” for purposes of later Minimum Requirement #8 modeling.

TDA 2 consists of the southwest corner of the site. A small wetland outflows towards the east, with flows going into drainage
ditches along 200 St NE and continuing past the 0.25 mile boundary of analysis.

Minimum Requirement #5: On-Site Stormwater Management

The project proposes 4 detention vaults and 3 ponds to provide flow control. All flows will be released to their natural outfall. In
addition, BMP T5.13 soils are to be underlain within all pervious areas that are disturbed by development. The geotechnical
report notes that infiltration and/or dispersion of stormwater flow upgradient of the landslide hazard areas will not be feasible due
to site soils and the potential to cause issues with slope stability.

Minimum Requirement #6: Runoff Treatment
As the project will exceed the 5,000 SF threshold of new/replaced PGIS, the project is required to provide basic water quality
treatment per the 2024 DOE Manual. StormFilters will be utilized to provide the required water quality treatment.

Minimum Requirement #7: Flow Control
Multiple detention units will be used on site to provide flow control. 4 detention vaults and 3 ponds are planned to mitigate runoff
and release stormwater at historical rate to their natural drainage pattern.

Minimum Requirement #8: Wetlands Protection
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Soundview Consultants prepared a Critical Areas report dated February, 2024 identifying multiple wetlands and streams on site.
Minimum Requirement #8 stipulates that hydroperiod modeling will be required for this site, however further study by the
Geotechnical Consultant is ongoing. Hydroperiod modeling will be completed following the end of this study.

Minimum Requirement #9: Operation and Maintenance
See Operations and Maintenance in Section 6 of this report.
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SECTION 2: TEMPORARY EROSION AND SEDIMENT CONTROL DESIGN

SWPPP Design Elements
A Construction Stormwater Pollution Prevention Plan (SWPPP) will be provided prior to construction. The SWPPP report is
modeled under the guidelines of the 2024 DOE Manual. Construction SWPPP Elements #1 through #13 are addressed below.

Element #1 — Mark Clearing Limits
All clearing limits will be delineated with high visibility plastic fence and/or silt fence. See sheets ER-01 of the construction plans
for locations and details.

Element #2 — Establish Construction Access
Stabilized construction accesses will be installed as shown on the preliminary plans. See sheets ER-01 and ER-02 of the
construction plans at a future date for locations and details.

Element #3 — Control Flow Rates

Mitigation of construction period runoff will be provided by level spreaders to facilitate full dispersion. Flow will be slowed by
check dams before entering the permanent storm drainage system and being dispersed on site per BMP T5.30. See sheets ER-
01 of the construction plans for location and details for flow and sediment control BMP’s.

Element #4 — Install Sediment Controls
Silt fence, catch basin protection, and check dams will be utilized to contain sediments within the project’s clearing limits. See
sheets ER-01 and ER-02 of the construction plans at a future date for locations and details.

Element #5 — Stabilize Soils
Exposed soils will be stabilized as specified in the Grading and Erosion Control Notes with temporary and permanent seeding,
mulching, and plastic covering. See sheet ER-02 of the construction plans at a future date for notes.

Element #6 — Protect Slopes
Slopes can be steep on the site. Soils will be stabilized as specified in the Grading and Erosion Control Notes. Slopes shall be
protected as specified under Element #5.

Element #7 — Protect Drain Inlets
Storm drain inlet protection will be utilized to contain sediments within the project’s clearing limits. See sheets ER-01 and ER-02
of the construction plans at a future date for locations and details.

Element #8 — Stabilize Channels and Outlets
Temporary channels shall be stabilized with check dams. See sheets ER-01 and ER-02 of the construction plans at a future date
for locations and details.

Element #9 — Control Pollutants
Pollutants shall be controlled as specified in Volume IV of the 2024 DOE Manual—Source Control BMPs to address potential
sources of pollution which may exacerbate possible soil/groundwater contamination identified onsite.

Element #10 — Control De-Watering
There will be no de-watering as a part of this project. See sheet ER-02 of the construction plans at a future date for notes.

Element #11 — Maintain BMPs
Maintenance of the BMPs is specified within the Construction Sequence and Grading and Erosion Control Notes. See sheets
ER-01 and ER-02 of the construction plans for the Construction Sequence and notes.

Element #12: Manage the Project

The Grading and Erosion Control Notes specify seasonal work limitations. Maintenance of the BMPs is specified within the
Construction Sequence and Grading and Erosion Control Notes. See sheets ER-01 and ER-02 of the construction plans at a
future date for the Construction Sequence and notes.
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Element #13: Protect on-site stormwater management BMPs
On-site stormwater management BMPs used for runoff from roofs and other hard surfaces are not feasible due to soil conditions
and proposed project density.
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SECTION 3: DOWNSTREAM ANALYSIS

Task 1. Study Area Definition and Maps
Snohomish County maps, surveying, and aerial photography were the best references to the site’s topography. The limits of the
downstream analysis extend roughly 0.25 miles beyond the subject property’s natural discharge locations.

Task 2. Resource Review
All of the resources below have been reviewed for existing and potential issues near the project site:

Adopted Basin Plans
No Adopted Basin Plans were located that include the project site.

Drainage Basin
This site is in the Stillaguamish Basin, the Lower South Fork Stillaguamish sub-basin, within the South Fork Stillaguamish

watershed. Discharge from the proposed development is divided into two TDAs, TDA 1 and TDA 2 respectively. TDA 1 will
discharge north into various forks of Eagle Creek, a tributary of the South Fork Stillaguamish. TDA 2 drains east and north,
eventually reaching Eagle Creek offsite after passing the 0.25 mile boundary of analysis. Eagle Creek is a tributary of the South
Fork Stillaguamish River.

Floodplain / Floodway (FEMA) maps
Per FEMA Floodplain map #53061C0415F the subject property is not within a floodplain.

Critical Areas Map
There are multiple wetlands located across the site. There are steep slopes and a landslide hazard zone. See section 7 for a

complete list of reports prepared for the project including a Critical Areas Report and a Geotechnical Report.

Drainage Complaints
No relevant issues were identified near the proposed site.

Road Drainage Problems
No issues were identified near the proposed site.

Soil Survey
Site soils are classified as Alderwood gravelly sandy loam (0 to 8 percent slopes) which is classified as Hydrologic Soil Group B,

Norma Loam which is classified as Hydrologic Soil Group B/D, Pastik silt loam (8 to 25 percent slopes) which is classified as
Hydrologic Soil Group C, Ragnar fine sandy loam (0 to 8 percent) which is classified as Hydrologic Soil Group A, Tokul gravelly
medial loam (0 to 8 percent) which is classified as Hydrologic Soil Group B, Tokul gravelly medial loam (8 to 15 percent) which is
classified as Hydrologic Soil Group B, Tokul gravelly medial loam (15 to 30 percent) which is classified as Hydrologic Soil Group
B, and Tokul-Winston gravelly loams (25 to 65 percent) which is classified as Hydrologic Soil Group C.

Per the Geotechnical report, the site lies within an area where infiltration is considered infeasible.
Wetland Inventory Maps

Wetlands are identified to be on, or immediately adjacent to, the project site. Reference the critical areas report submitted with
this report for additional information regarding the wetland areas onsite.

Migrating River Studies
Migrating River Studies are not considered applicable to the proposed development.

Section 303d List of Polluted Waters
Washington State Department of Ecology’s Water Quality Assessment for Washington contains no listings for water sources
within the sites % mile boundary.

Water Quality Problems
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Washington State Department of Ecology’s Water Quality Assessment for Washington contains no listings for water sources
within the sites % mile boundary.

Stormwater Compliance Plans
Not applicable to the proposed project.

Task 3. Field Inspection/Downstream Analysis
On April 20, 2025, a Downstream Analysis was performed at the site. The weather consisted of 57°F and partially cloudy skies.
The following observations were verified during the visit.

The subject property consists of steep bluffs leading to a more moderately graded plateau bisected by a ravine. Ground cover
consisted primarily of forest and brush. Four branches of Eagle Creek flow through the site, with the stream being fed by several
wetlands located throughout the site. Three Flowpaths were identified leaving the site.

TDA 1
Flowpath 1 is further componentized into Flowpaths 1A, 1B, 1C, and 1D and consist of the forks of Eagle Creek. Flowpath 1A
runs along the western edge of the site, flowing due north until it is joined by Flowpath 1B and 1C.

Flowpath 1B is a small fork of Eagle creek descending from the western plateau on the site. Flowpath 1B flows due north into the
lowlands at the north end of the site before veering west and joining Flowpath 1A on its northerly course.

Flowpath 1C is the middle fork of Eagle Creek, which runs through the ravine at the center of the site and flows due north for
much of its length. As it nears the property line, Flowpath 1C turns west and joins Flowpath 1A and 1B before crossing Tveit Rd
via a culvert. The combined flow of Flowpaths 1A, 1B, and 1C continues north until it reaches the corner of 215t St NE and 88t
Dr NE at which point it turns east and joins with Flowpath 1D.

Flowpath 1D begins off-site and flows through the northeastern corner of the site. Flow is directed northwest through the property
and passes under Tveit Rd via a culvert. Flow continues northwest until Flowpath 1D joins Flowpaths 1A, 1B, and at the corner
C of 215t St NE and 88t Dr NE. Flowpath 1 then continues on past the 0.25 mile boundary of analysis until it joins the South
Fork Stillaguamish River.

TDA 2:

Flowpath 2 begins on the southeastern edge of the site and flows due east until it reaches 95" Ave NE. Flow was observed
leaving the site and joining the existing drainage ditch along the road where it is conveyed north and then east along 200t St NE
beyond the 0.25 mile boundary of analysis.

Flowpath 3 is specific to the Spine Road, with flow control and water quality handled under a separate permit and drainage
report. Flows from Flowpath 3 are carried west from the southwest corner of the site, joining the drainage ditch along the eastern
side of Burn Rd. Flow is then conveyed west across the roadway via a culvert, whereupon the flow joins Portage Creek. Portage
Creek flows northward, following Burn Rd until the intersection of Old Burn Rd and Stillaguamish Ave where it crosses Burn Rd
via a culvert. Flowpath 3 continues north, crossing under 207t St NE before veering west under Stillaguamish Ave and passing
the 0.25 mile boundary of analysis.

Task 4. Drainage System Description and Problem Descriptions

Based on the information available and all the resources available including visual inspection of the downstream flow path to the
Yi-mile boundary, there is no evidence of existing or anticipated downstream drainage problems. All flows are adequately carried
through natural channels to the quarter mile buffer of analysis.

Task 5. Mitigation of Existing or Potential Drainage Problems

No evidence of existing or potential problems with downstream drainage conveyance infrastructure was found. Mitigation is not
required.
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SECTION 4: DETENTION AND WATER QUALITY TREATMENT DESIGN

4.1 Predeveloped TDAs and Basins

Predeveloped conditions on the site consist of forested area broken into two separate Threshold Discharge Areas (TDAs),
designated TDA 1 and 2 respectively. TDA 1 is further subdivided into Basins 1-8. See the TDA Map in the Appendix 4. Table 1
breaks down the areas for the basins and TDAs and includes the detention system each basin will flow to. Basins that share a
detention system will be combined for modeling purposes.

Table 1: Predeveloped TDAs and Basins
Drainage Basins

1 49.99 Vault A
2 552 Vault B
3A 14.36 Vault B

1 738 9.42 Vault C
4 251 Pond A
5 6.01 Vault D
6 2.99 Pond B
7 8.97 Vault D
8 3.68 Vault D

Total | 103.45
2 9 424 Pond C

The pre-developed and developed conditions were modeled in WWHM for the purpose of matching predeveloped flow durations.
Based on the site location, the WWHM used the Everett Gage with a Precipitation Scale factor of 1.2. For visual representation
of the listed basins, see Figure 4.0, “Predeveloped Hydrology Map”. Runoff from some of these basins will be combined in the
developed condition, thus these basins have been combined in the predeveloped condition for the sake of modeling.

4.1.1 TDA-1

The following basins are tributary to Eagle Creek. Though each basin is tributary to the same threshold discharge basin with
regard to the project site per DOE Manual definitions of a Threshold Discharge Basin, each subbasin has been split out with
various flow control facilities to ensure that various critical areas are hydrated and historic downstream flowpaths for onsite
streams and wetlands are adequately hydrated.

Basin 1:
The predeveloped condition applied to Basin 1 results in a forested land cover condition. The values as modeled in WWHM are

as follows:
Table 2: Predeveloped Conditions for Basin 1

Ground Cover Area (acre)
Forest, steep 49.99
Total 49.99

Basins 2 & 3A:

The predeveloped condition applied to the combined Basins 2 (5.52 AC) & 3A (14.32 AC) result in a forested land cover
condition as they will be combined and routed to Vault B in the developed condition. The values as modeled in WWHM are as
follows:
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Table 3: Predeveloped Conditions for Basin 2 & 3A

Basin 2 & 3A

Basin 3B:
The predeveloped condition applied to Basin 3B results in a forested land cover condition. The values as modeled in WWHM are

as follows:
Table 4: Predeveloped Conditions for Basin 3B

Basin 3B

Basin 4:
The predeveloped condition applied to Basin 4 results in a forested land cover condition. The values as modeled in WWHM are

as follows:
Table 5: Predeveloped Conditions for Basin 4

I
~ GoundCover  Aeafare)

Forest, steei 2.51

Basins 5, 7, & 8:

The predeveloped condition applied to combined areas of Basins 5 (6.01 AC), 7 (8.97 AC), and 8 (3.68 AC) results in a forested
land cover condition as they will be combined and routed to Vault 7 in the developed condition. The values as modeled in
WWHM are as follows:

Table 6: Predeveloped Conditions for Basins 5, 7, & 8

Basins 5,7, & 8
~ GroundCover ~ Area(acre)

\ Forest, steep | 18.66

Basin 6:
The predeveloped condition applied to Basin 6 results in a forested land cover condition. The values as modeled in WWHM are

as follows:
Table 7: Predeveloped Conditions for Basin 6

Basin 6
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4.1.2 TDA-2

This basin is tributary to Eagle Creek. This basin drains north and east via wetland flow near the corner of 200t St NE and 95t
Ave NE. Downstream flow from this basin does not converge within flowpaths from any portion of TDA-1 within 0.25 miles of the
site and is thus considered a different TDA. A separate flow control system for this basin has been included in this report and will
be detailed more fully in a separate submittal.

Basin 9:
The predeveloped condition applied to TDA 2 results in a forested land cover condition. The values as modeled in WWHM are as

follows:
Table 8: Predeveloped Conditions for Basin 9

Basin 9

Ground Cover Area (acre)
Forest, steep 4.24
Total 4.24

4.2 Developed Site Hydrology

In the developed condition, the proposed development will construct approximately 646 single family homes along with a road
network to provide access to the lots. The spine road permit documents and associated modeling for the arterial extension from
Tveit Road to Burn Road is proposed under a separate permit.

In compliance with the 2024 DOE Manual, all runoff from onsite developed/disturbed surfaces will be collected, treated, and
discharged directly to existing/historic flow paths.

Basin 1:
The developed Basin 1 is 49.99 acres in total. In the developed condition, Basin 1 drains to Vault A and has been modeled using
WWHM with the following areas and ground cover designations:

Table 9: Developed Conditions in Basin 1

Ground Cover Area (acre)
Roof, Flat 21.89
Roads, Mod 4.74
Sidewalks, Mod 1.53
Pasture, Mod 21.83
Total 49.99

Basins 2 & 3A:
The developed Basins 2 & 3A are 19.88 acres. In the developed condition, Basins 2 and 3A flow to Vault B and have been
modeled using WWHM with the following areas and ground cover designations:

Table 10: Developed Conditions in Basin 2 and 3A

Basin 2, 3A

Ground Cover Area (acre)
Roof, Flat 7.47
Roads, Mod 3.21
Sidewalks, Mod 0.81
Pasture, Mod 8.39
Total 19.88
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Basin 3B:
The developed Basin 3B is 9.42 acres in total. In the developed condition, Basin 3B flows to Vault C and has been modeled
using WWHM with the following areas and ground cover designations:

Table 11: Developed Conditions in Basin 3B

Basin 3B

Ground Cover Area (acre)
Roof, Flat 2.95
Roads, Mod 1.36
Sidewalks, Mod 0.42
Pasture, Mod 4.69
Total 9.42

Basin 4:
The developed Basin 4 is 2.51 acres in total. In the developed condition, Basin 4 is conveyed to Pond A and has been modeled
using WWHM with the following areas and ground cover designations:

Table 12: Developed Conditions in Basin 4

Basin 4

Ground Cover Area (acre)
Roof, Flat 0.86
Roads, Mod 0.27
Sidewalks, Mod 0.10
Pasture, Mod 1.12
Total 2.51

Basins 5, 7, & 8:
The developed Basins 5, 7, and 8 are 18.66 acres in total. In the developed condition, Basins 5, 7, and 8 flow to Vault D and
have been modeled using WWHM with the following areas and ground cover designations:

Table 13: Developed Conditions in Basins 5, 7, & 8

Basin 5,7, 8

Ground Cover Area (acre)
Roof, Flat 7.10
Roads, Mod 4.28
Sidewalks, Mod 0.54
Pasture, Mod 6.74
Total 18.66

Basin 6:
The developed Basin 6 is 2.99 acres in total. In the developed condition, Basin 6 is conveyed to Pond B and has been modeled
using WWHM with the following areas and ground cover designations:
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Table 14: Developed Conditions in Basins 6

Basin 6

Ground Cover Area (acre)
Roof, Flat 1.44
Roads, Mod 0.33
Sidewalks, Mod 0.17
Pasture, Mod 1.06
Total 2.99

Basin 9:
The developed Basin 9 is 4.24 acres in total. In the developed condition, Basin 9 flows to Pond C and have been modeled using
WWHM with the following areas and ground cover designations:

Table 15: Developed Conditions in Basins 5, 7, & 8

Basin 9

Ground Cover Area (acre)
Roof, Flat 1.43
Roads, Mod 0.91
Sidewalks, Mod 0.35
Pasture, Mod 1.55
Total 4.24

4.3 Detention Facility Design

The proposed detention vault facilities used for mitigating developed condition flows were designed in compliance with the 2024
DOE requirements to model hydrologic conditions and detention in a continuous runoff model (WWHM2012) where the following
evaluation parameters are employed:

“Flow duration is computed by counting the number of flow values that exceed a specified flow level. The specified flow
levels used by WWHM in the flow duration
analysis are listed below.

1. 50% of the 2-year predevelopment peak flow.

2. 100% of the 2-year predevelopment peak flow.

3. 100% of the 50-year predevelopment peak flow.

There are three criteria by which flow duration values are compared:

1. Ifthe postdevelopment flow duration values exceed any of the predevelopment flow levels between 50%
and 100% of the 2-year predevelopment peak flow values (100 Percent Threshold) then the flow
duration requirement has not been met.

2. If the postdevelopment flow duration values exceed any of the predevelopment flow levels between
100% of the 2-year and 100% of the 50-year predevelopment peak flow values more than 10 percent of
the time (110 Percent Threshold) then the flow duration requirement has not been met.

3. Ifmore than 50 percent of the flow duration levels exceed the 100 percent threshold then the flow
duration requirement has not been met.”

Detention Vault Facilities

The proposed cast in place concrete detention facility detains, and releases collected storm water runoff from the specified basin.
Flows from the onsite basins are collected and conveyed to the detention vaults via a proposed network of catch basins and
storm water conveyance pipes. Detailed WWHM outputs are provided in Appendix 4. A summary of the detailed statistics and
inputs used for modeling the systems in WWHM2012 can be found below.
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Begin Live Storage Elevation

Vault A

Table 16: Detention Vault A Design Summary

Detention Vault A

Live Storage Bottom Area (modeled)
Live Storage Bottom Area (provided)

Number of Cells
Cell Dimensions

Riser Height
Volume (modeled)
Volume (provided)

Top of Riser Elevation

Top Outside of Vault Elevation

31,304 SF
31,390 SF

5

(5x 18.25'x 344)

264.5
17.00°

563,472 CF
565,020 CF

281.5
284

See table below for the flow rates and water surface elevations by storm event for Detention Vault A.

Table 17: Flow Rates and Water Surface Elevations by Storm Event

Storm Event Predeveloped Rate Mitigated Rates Water Surface
(cfs) (cfs) Elevation (ft)
2-Year 2.6342 1.4820 271.02
10-Year 5.7021 2.5283 273.76
50-Year 9.8092 3.7953 275.07
100-Year 12.0517 4.4509 276.10
Vault B
Table 18: Detention Vault B Design Summary
Detention Vault B
Live Storage Bottom Area (modeled) 20,400 SF
Live Storage Bottom Area (provided) 20,400 SF
Number of Cells 5
Cell Dimensions (5x20"x 204)
Begin Live Storage Elevation 285.5
Riser Height 10.00°
Volume (modeled) 204,000 CF
Volume (provided) 204,000 CF
Top of Riser Elevation 2955
Top Outside of Vault Elevation 298

See table below for the flow rates and water surface elevations by storm event for the Detention Vault B.
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Table 19: Flow Rates and Water Surface Elevations by Storm Event for Vault B

Storm Event Predeveloped Rate Mitigated Rates Water §urface
(cfs) (cfs) Elevation (ft)
2-Year 1.0476 0.6750 289.13
10-Year 2.2676 1.1343 291.44
50-Year 3.9009 1.6666 294.76
100-Year 4.7927 1.9352 294.91
Vault C

Table 20: Detention Vault C Design Summary

Detention Vault C

Live Storage Bottom Area (modeled) 22,000 SF
Live Storage Bottom Area (provided) 22,200 SF
Number of Cells 6
Cell Dimensions (6 x 18.5"x 200)
Begin Live Storage Elevation 4015
Riser Height 6.00’
Volume (modeled) 132,000 CF
Volume (provided) 133,200 CF
Top of Riser Elevation 407.5
Top Outside of Vault Elevation 410

See table below for the flow rates and water surface elevations by storm event for the Detention Vault C.

Table 21: Flow Rates and Water Surface Elevations by Storm Event for Vault C

Storm Event Predeveloped Rate Mitigated Rates Water §urface
(cfs) (cfs) Elevation (ft)
2-Year 0.4964 0.1748 403.67
10-Year 1.0744 0.2673 406.09
50-Year 1.4834 0.3662 406.71
100-Year 2.2710 0.4138 406.97
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Vault D

Table 22: Detention Vault D Design Summary

Detention Vault D

Live Storage Bottom Area (modeled) 29,216 SF
Live Storage Bottom Area (provided) 29,880 SF
Number of Cells 6
Cell Dimensions (5x18 x 332)
Begin Live Storage Elevation 336.5
Riser Height 10.00’
Volume (modeled) 292,160 CF
Volume (provided) 298,800 CF
Top of Riser Elevation 346.5
Top Outside of Vault Elevation 349

See table below for the flow rates and water surface elevations by storm event for the Detention Vault D.

Table 23: Flow Rates and Water Surface Elevations by Storm Event for Vault D

Storm Event Predeveloped Rate Mitigated Rates Water &}urface
(cfs) (cfs) Elevation (ft)
2-Year 0.9833 0.3519 340.82
10-Year 1.6042 0.5770 343.42
50-Year 3.6615 0.8167 346.40
100-Year 4.4986 0.93184 346.53

Detention Pond Facilities

The proposed detention pond facilities detain and release collected storm water runoff from the specified basin. Flows from the
onsite basins are collected and conveyed to the detention ponds via a proposed network of catch basins and storm water
conveyance pipes. Detailed WWHM outputs are provided in Appendix 4. A summary of the detailed statistics and inputs used for
modeling the systems in WWHM2012 can be found below.

Pond A

Table 24: Pond A Design Summary

Pond A
Live Storage Bottom Area (modeled) 5,000 SF
Live Storage Bottom Area (provided) 5,000 SF
Side Slopes 3:1
Begin Live Storage Elevation 433.00
Riser Height 5.00’
Volume (modeled) 47,500 CF
Volume (provided) 47,500 CF
Top of Riser Elevation 438.00

See table below for the flow rates and water surface elevations by storm event for Pond A.
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Table 25: Flow Rates and Water Surface Elevations by Storm Event for Pond A

Storm Event Predevz(e(l:c;g)ed Rate Mitiga(tcef(si)Rates vl!?et:; ::I:fa(t:)e
2-Year 0.09818 0.04575 435.53
10-Year 0.1542 0.07641 436.54
50-Year 0.3231 0.09612 436.65

100-Year 0.3872 0.1315 436.97
Pond B

Begin Live Storage Elevation

Table 26: Pond B Design Summary

Live Storage Bottom Area (modeled)
Live Storage Bottom Area (provided)

Side Slopes

Riser Height
Volume (modeled)
Volume (provided)

Top of Riser Elevation

5,811 SF
5,811 SF
3:1
413.00
5.00’
41,183 CF
41,183 CF
418.00

See table below for the flow rates and water surface elevations by storm event for Pond B.

Table 27: Flow Rates and Water Surface Elevations by Storm Event for Pond B

Storm Event Predeveloped Rate Mitigated Rates Water §urface
(cfs) (cfs) Elevation (ft)
2-Year 0.1109 0.06452 416.02
10-Year 0.2302 0.1225 416.37
50-Year 0.3737 0.1971 41713
100-Year 0.4470 0.2371 417.60
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Pond C

Table 28: Pond C Design Summary

Live Storage Bottom Area (modeled) 6,475 SF
Live Storage Bottom Area (provided) 6,475 SF
Side Slopes 0:1
Begin Live Storage Elevation 436.00
Riser Height 9.50’
Volume (modeled) 61,513 CF
Volume (provided) 61,513 CF
Top of Riser Elevation 445.50

See table below for the flow rates and water surface elevations by storm event for Pond C.

Table 29: Flow Rates and Water Surface Elevations by Storm Event for Pond C

Storm Event Predeveloped Rate Mitigated Rates Water §urface
(cfs) (cfs) Elevation (ft)
2-Year 0.03441 0.01877 436.34
10-Year 0.06645 0.03846 43743
50-Year 0.1001 0.06639 440.25
100-Year 0.1160 0.08224 441.97

4.4 Water Quality Treatment

Water Quality Treatment is planned for all basins downstream of detention. Further water quality analysis will be provided at a
later submittal date.

4.5 Onsite Stormwater Management

The project does not the LID performance standard and minimum requirements 1-9 are required for the project but choose to
implement List #2 to evaluate low impact design. The following BMP’s below are assessed for implementation:

Lawn and Landscaped Areas:
1. Post-Construction Soil Quality and Depth
»  BMP T5.13 soils will be applied to all permeable and landscaped areas in developed condition.
i. Conclusion: Feasible

Roofs:
1. Downspout Full Infiltration per BMP T5.10A or Downspout Full Dispersion per BMP T5.30
« Infiltration is not feasible on site which has been confirmed by testing found in the geotechnical report and
thus BMP T5.10A is infeasible. The site does not meet the requirements for full dispersion as flowpath
lengths are inadequate in the developed areas of the site.
i. Conclusion: Infeasible
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2. Bioretention
*  Due to infiltration infeasibility confirmed by testing in the geotechnical report, a bioretention facility was
determined to be infeasible.
i. Conclusion: Infeasible

3. Downspout Dispersion per BMP T5.10B.
»  Due to site specific constraints including the proximity of slopes and walls to the developed site
improvements, there is inadequate flow path to disperse on site.
i. Conclusion: Infeasible

4.  Perforated Stub-Out Connections per BMP T5.10C.
»  No stub-out connections will be implemented in the design as soils are not suitable for infiltration as well as
the site’s proximity to steep slopes.
i. Conclusion: Infeasible

Other Hard Surfaces:
1. Full Dispersion per BMP T5.30
»  Due to the lack of native vegetation coverage in the developed condition and proximity to steep slopes, BMP
T5.30 is infeasible.
i. Conclusion: Infeasible

2. BMP T5.15 Permeable Pavement
» Infiltration is not feasible on site, which has been confirmed by testing found in the geotechnical report.
i. Conclusion: Infeasible

3. Bioretention
»  Due to infiltration infeasibility as confirmed by testing in the geotechnical report, a bioretention facility was
determined to be infeasible
i. Conclusion: Infeasible

4. Sheet Flow Dispersion or Concentrated Flow Dispersion in accordance with BMP T5.12 or BMP T5.11
»  Due to site specific constraints including the proximity of slopes and walls to the developed site
improvements, there is inadequate flow path to disperse on site.
i. Conclusion: Infeasible
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SECTION 5: CONVEYANCE DESIGN

The stormwater conveyance system is comprised of a network of open/closed grate catch basins, buried pipe, a concrete
detention vaults, detention ponds, two deep cutoff trenches, dispersion trenches, gabion basket outfalls and tees, and
StormFilter water quality units. Catch basins have been located such that each section of storm drainage pipe may adequately
convey associated tributary area flows.

A fully prepared conveyance capacity analysis of the proposed pipes onsite will be prepared at a future submittal.
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SECTION 6: OPERATIONS AND MAINTENANCE MANUAL
The proposed storm drainage system consists of buried pipes, catch basins, detention vaults, detention ponds, two deep cutoff

trenches, dispersion trenches, gabion basket outfalls and tees, and StormFilter water quality treatment structures. These facilities
will require periodic maintenance and inspection. Inspection and maintenance procedures are contained on the following pages.
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SECTION 7: SPECIAL REPORTS AND STUDIES
The following studies were conducted in preparation of this Report:

»  Technical Memorandum, Arlington 360 Wetland and Fish & Wildlife Habitat Assessment, Soundview Consultants, Inc,
April, 2025

e Geotechnical Report, Arlington 360, Terra Associates, Inc, April 9, 2025
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Appendix 1: Project Overview

1. Vicinity Map
2. Existing Conditions Map
3. Proposed Development Map

4. Parcel List
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Appendix 2: Downstream Analysis

1. Downstream Analysis Map
2. Downstream Analysis Site Visit Pictures

3. USDA Soils Map & Description
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Downstream Analysis Photographs

Images 3 & 4: Eagle Creek at the boundary of the 0.25 mile analysis, at the corner of 215t St NE and 88 Dr NE



Images 7 & 8: Flowpath 2 as it leaves the site and enters the drainage ditch along 95t Ave NE and 200t St NE



Image 10: Portage Creek along Burn Rd and outfall of Flowpath 3



Images 11 & 12: Portage Creek (part of Flowpath 3) crossing beneath 207t St NE prior to passing the 0.25 mile boundary of
analysis

Image 13: Eagle Creek (Flowpath 1A) on site prior to joining Flowpath 1B



Image 16: Eagle Creek (Flowpath 1C) onsite prior to joining Flowpaths 1A and 1B



Images 18 & 19: Flowpath 1A on either side of PUD access road onsite



Images 20 & 21: Wetland tributary to Eagle Creek (Flowpath 1C)



Soil Map—Snohomish County Area, Washington
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Soil Map—Snohomish County Area, Washington
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