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Section | — Project Overview

Section | Summary
Overview

Existing Condition
Developed Condition
Minimum Requirements

Overview

This drainage report has been written for the reconstruction of an existing wood-framed, wooden deck
boardwalk at the Edmonds Marina from the Arnie’s Restaurant building (300 Admiral Way) to the
west/southwest to the Port of Edmonds building (336 Admiral Way). Additional improvements include
the demolition of the Port of Edmonds building at the south end of the site, reconfiguration of parking
areas, and the addition of a restroom building and concrete walkways. The area to be replaced includes
950 lineal feet of boardwalk which was found to have structural deficiencies after a structural inspection
was completed. The total new/replaced impervious area for the project is 29,408 sf (0.6 ac)

The project must meet minimum requirements 1 through 9 of the 2019 Department of Ecology
Stormwater Management Manual for Western Washington (herein referred to as the DOE Manual) and
comply with those requirements as modified in the Edmonds Community Development Code Chapter
18.30 (herein referred to as ECDC 18.30) and the December 2016 Addendum to ECDC 18.30 (herein
referred to as the Edmonds Stormwater Addendum).

Existing Condition

The site is part of a 14.22 acre parcel that is owned by the Port of Edmonds with a “744 Marinas” use code
per Snohomish County Parcel Data. The boardwalk abuts asphalt parking lots and buildings. The area of
work is located in the northern half of the parcel. The site soils primarily consist of very loose to medium
dense, moist fill soils extending to about 15’-25" below grade. The top of the groundwater table was
located at 9’ below grade during the time of the testing in early June. More about site soils can be found
in the Geotechnical Engineering Report by Landau Associates in Section V. The site is located in a seismic
hazard area and floodplain. The site is bordered by parking lots/Admiral Way east and south and the
marina/Puget Sound to the west and north. There are existing fire hydrants located along the boardwalk
that must be relocated for the reconstruction (see civil plans). There are several catch basins and
conveyance pipes throughout the site and some off-site that are conveyed to four different outfalls into
Puget Sound.

Developed Condition

The project consists of the reconstruction of approximately 950 If of an existing boardwalk that was found
to have structural deficiencies after an inspection. The total new plus replaced impervious area (including
ROW) is 29,408 sf (0.68 ac). Disturbance will affect 2.70 ac of the project parcel. Site roof runoff will be
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PEPARTMENTrgUted to an existing storm main in the project parking area. Runoff from other impervious site areas will

be directly conveyed to the storm main via catch basins and conveyance pipes.

The proposed impervious areas (including ROW) are as follows:

Roof: 501 sf (0.01 ac)
Concrete Walkways: 21,388 sf (0.49 ac)
Asphalt Driveway/Utility Sawcuts: 7,529 sf (0.17 ac)
Total: 29,408 sf (0.68 ac)

The new and replaced pollution-generating impervious areas are as follows:

Asphalt Driveway/Utility Sawcuts: 7,529 sf (0.17 ac)
Total: 7,529 sf (0.17 ac)
-:vz._gr._" & :?
Total parcel area: 4.34 ac L [
Total hard surfaces: 0.68 ac \?ﬂ‘ §-
PGHS/PGIS: 0.17 ac & f
Total disturbed area: 2.70 ac i
x |
W DY TOM 51 '

SUBJECT
PROPERTY

-

PROJECT
SITE

EOROMNDS WAY

Figure I-1: Vicinity map (from Edmonds GIS)
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OUTFALL

305

RR MP

B3 A=y A

Figure I-2: Map with storm pipe material, north end of project site (from Edmonds GIS)
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FD759
&

OUTFALL

PD7-58
&

Figure 1-3: Map with storm pipe material, south end of project site (from Edmonds GIS)
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Minimum Requirements

Stormwater requirements were determined per the Edmonds Stormwater Addendum, ECDC 18.30, and
the DOE Manual. This report is based on the steps recommended in Chapter 7 of the Edmonds Stormwater
Addendum and Section 3.1.7 of the DOE Manual. The project is classified as a Category 2 because it will
result in more than 5,000 sf of new plus replaced hard surfaces. Following the flow chart in Figure I-4,
Minimum Requirements #1-9 will apply to all new and replaced hard surfaces.

Minimum Requirement #1: Preparation of Stormwater Site Plans: The stormwater site plan consists of
this report and the civil drawings and is prepared in accordance with Chapter 3 of Volume 1 of the DOE
Manual and the requirements in the Edmonds Stormwater Addendum.

Minimum Requirement #2: Construction Stormwater Pollution Prevention Plan (SWPPP): The SWPPP
shall include a narrative and drawings. The SWPPP narrative shall include documentation that addresses
the 13 elements of Construction Stormwater Pollution Prevention. See Section IV and the civil drawings.
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CITY OF EDMONDS
PLANNING & DEVELOPMENT

PEPARTMENTMinimum Requirement #3: Source Control of Pollution: All known, available and reasonable source
control BMPs must be required for all projects approved by the City. Mandatory Operational Source
Control BMPs must be implemented by forming a pollution prevention team, good housekeeping
practices, preventive maintenance, spill prevention and cleanup, employee training, inspections, and
record keeping. See Section IV for a source control discussion and Section VII for source control guide
sheets from the DOE Manual.

Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls: Natural drainage
patterns shall be maintained, and discharges from the project site shall occur at the natural location, to
the maximum extent practicable. The manner by which runoff is discharged from the project site must
not cause a significant adverse impact to downstream receiving waters and down-gradient properties. All
projects shall submit an off-site qualitative analysis. A qualitative analysis of the upstream and
downstream system entering the site is presented in Section II.

Minimum Requirement #5: On-Site Stormwater Management: The proposed project is classified as a
Category 2 per the Edmonds Stormwater Addendum. However, since the site is located in a Puget Sound
direct discharge area (per ECDC 18.30.060.D.5.h.iv), the project does not have to achieve the LID
Performance Standard, nor consider bioretention, rain gardens, permeable pavement, or full dispersion.
The project must evaluate an alternative list of BMPs. This is discussed in Section Il

Minimum Requirement #6: Runoff Treatment: This requirement applies to the new plus replaced hard
surfaces and the converted vegetated areas that will generate pollutants and be conveyed to the public
storm system through stormwater runoff. Runoff treatment required because the project will result in
greater than 5,000 sf of pollution-generating hard surfaces in a threshold discharge area. This is discussed
in Section Ill.

Minimum Requirement #7: Flow Control: Projects must provide flow control to reduce the impacts of
stormwater runoff from hard surfaces and land cover conversions. However, flow control is not required
for projects that discharge directly to, or indirectly through the City’s MS4 to Puget Sound (ECDC
18.30.060.D.7 a). The project site will discharge to the Puget Sound, and Flow Control is not required.

Minimum Requirement #8: Wetlands Protection: Not applicable. There are no wetlands located in the
immediate downstream vicinity of the site or the outfall into Puget Sound.

Minimum Requirement #9: Operation and Maintenance: An operation and maintenance manual that is
consistent with the provisions in Volume | and Volume V of the SWMMWW is required for proposed
Stormwater Treatment and On-Site Stormwater Management facilities. The party (or parties) responsible
for maintenance and operation shall be identified in the operation and maintenance manual. For private
facilities approved by the City, a copy of the operation and maintenance manual shall be retained on-site
or within reasonable access to the site and shall be transferred with the property to the owner. For public
facilities, a copy of the operation and maintenance manual shall be retained in the appropriate
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PEPARTMENTdepartment. A log of maintenance activity that indicates what actions were taken shall be kept and be

available for inspection. See Section VII for O&M

Manual.

OR

Does the project result m 2,000 square feet, or greater, of new plus replaced hard surface area?

Does the land disturbing activity total 7,000 square feet or greater?

l

Nni

Minimum Requirements No. 1 through 5 apply

Minimum Requirement No. 2 applies

Next Question

¥

Does the project add 5,000 square feet or more of new plus replaced hard surfaces?
OR
Convert .75 acres or more of vegetation to lawn or landscaped areas?
OR

Convert 2.5 acres or more of native vegetation to pasture?

v

o

15 this a road related

project?

4

All Minimum Regquirements

h

Does the project add
5,000 square feet or
more of new hard
surfaces?

lm

apply to the new and replaced
hard surfaces and converted
vegetation areas.

Do new hard surfaces add 50% or
more to the existing hard surfaces
within the project limits?

All Minimum Requirements
apply to the new hard surfaces

v

and converted vegetation areas.

No additional
requirements.

Figure I-5: Flow chart for determining requirements for development (Figure 3.1 in the Edmonds
Stormwater Addendum)
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Section Il — Off-Site Analysis

Section Il Summary

Task 1 — Define and map the study area

Task 2 — Review all available information of the study area

Task 3 — Field inspect the area

Task 4 - Describe the drainage system, and its existing and predicted problems

Task 1 — Define and map the study area

An initial qualitative analysis shall document potential off-site impacts of stormwater discharges for each
upstream drainage system entering a site, and each downstream drainage system leaving a site according
to Section 6.2 of the Edmonds Stormwater Addendum. The downstream analysis shall extend from the
project site to the receiving water, or up to one-quarter mile, whichever is less.

Runoff from the site will be conveyed to the existing stormwater infrastructure throughout the parking
lots abutting the proposed development. There are several catch basins located throughout the existing
parking lots that will collect runoff from the proposed boardwalk improvements and convey stormwater
through conveyance pipes to their outfalls in Puget Sound. See Figures I-1 through I-4 (Section I) for project
site and stormwater pipes information. The site is located in the Puget Sound Piped Watershed.

Task 2 — Review all available information on the study area

Existing stormwater improvements were determined from the survey, the site visit, and the City GIS map.
Runoff from the site will be conveyed to Puget Sound through three different outfalls along the proposed
development (see Figures I-2 and [-3).

The existing conveyance pipes are generally made up of 8” to 12” PVC and concrete pipes sloping to their
respective outfalls. The longest stretch of conveyance pipes that runoff from the proposed development
would flow into is near the south end of the development. From CB-2540 (Edmonds GIS), it is
approximately 440 lineal feet of pipe to the outfall that is just north of the Port of Edmonds building (336
Admiral Way). The other flowpaths through the conveyance systems are much shorter, being only about
150 lineal feet or less.

Task 3 — Field inspect the study area

A site visit was done on the morning of June 3, 2021. The weather was partly cloudy. The existing
boardwalk is open-grid decking and, therefore, does not contribute runoff to the existing storm
infrastructure in the parking areas that abut the boardwalk. The project proposes to replace the
boardwalk with a solid surface boardwalk that will be sloped towards the existing parking lot and
contribute runoff to the existing storm infrastructure throughout the site. It was observed that there were
low points in the existing parking areas where the proposed boardwalk will be sloped to. In order to
prevent pooling water, catch basins and conveyance pipes are proposed at the low points. There was
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PEPARTMENT conflicting information between the topographic survey and the Edmonds GIS Map, so it was deemed to

be necessary to remove some catch basin lids to verify IE’s and observe existing pipes.

Figures II-1 through 11-3 show two existing storm structures that have conflicting information between the
survey and Edmonds GIS. The survey does not show an outlet from CB 3473, Edmonds GIS shows an outlet
to CB 7-120, and there are utility locate paint marks on the ground (Figure II-3) that suggest an outlet from
CB 3473 towards MH 7-405.

CB 3473 PER
EDMONDS GIS

Figure II-1: From the north side of Arnie’s, facing N/NE
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Figure 11-2: CB 3473 was full of mud, leaves, and water and it needs to be cleaned. Utility locate paint
suggests there is an outlet from the CB. After reaching in CB with tool, there was no outlet found.

x V. ¥

MH 7-405
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DOCK “T”
EXISTING CATCH
BASIN

Figure 11-5: Existing boardwalk, facing south
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DEPARTMENTTask 4 — Describe the drainage system, and its existing and predicted problems
The site is in the Puget Sound Piped Watershed. The existing boardwalk is open-grid, wooden boards, so
runoff simply falls through the boardwalk into Puget Sound. The proposed boardwalk will be an
impervious surface comprised of glass block and concrete pavers that will be sloped back toward the
existing driveways and parking lots. Therefore, a new drainage pattern is proposed and runoff will flow
into the existing driveways/parking lots and enter catch basins and be conveyed to the existing discharge

locations into Puget Sound shortly thereafter.

There are no predicted problems with the drainage system so long as the installation and maintenance of
drainage facilities are done properly.
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Section lll — Permanent Stormwater Control Plan

Section Il Summary

Narrative

Feasibility Review

Runoff Treatment

WWHM Report (Runoff Treatment)
WWHM Report (Outfall #1)
WWHM Report (Outfall #2)
WWHM Report (Outfall #3)
StormShed3G Report (Outfall #1)
StormShed3G Report (Outfall #2)
StormShed3G Report (Outfall #3)

Narrative

This project is classified as a Category 2 per the Edmonds Stormwater Addendum because it results in
more than 5,000 sf of new plus replaced hard surfaces. However, since the project is in a Puget Sound
direct discharge area, per ECDC 18.30.060.D.5.b.iv, the project does not have to achieve the LID
Performance Standard, nor consider bioretention, rain gardens, permeable pavement, or full dispersion.

Runoff treatment is required for this project since the project proposes greater than 5,000 sf of new and
replaced Pollution Generating Hard Surfaces (PGHS).

Flow control is not required for projects that discharge directly to, or indirectly through the City’s MS4 to
Puget Sound (ECDC 18.30.060.D.7 a). The project site will discharge to Puget Sound, and Flow Control is
not required.

Feasibility Review

The project must implement on-site stormwater management BMPs to the maximum extent feasible per
Minimum Requirement #5. The following BMPs were evaluated per ECDC 18.30.060.D.5.b.iv.A for all new
plus replaced hard surfaces and land disturbed:

Lawn and landscaped areas:
1. Post-construction soil quality and depth in accordance with BMP T5.13 in Chapter 5 of Volume V
of the SWMMWW will be used for all disturbed pervious areas.

Roofs:
1. Downspout Infiltration in accordance with BMP T5.10A is infeasible because the site does not
have outwash or loam soils.
2. Downspout Dispersion in accordance with BMP T5.10B is infeasible as site constraints do not
allow for the 25-foot vegetated flowpath required.
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DEPARTMENT 3. Perforated Stub-out Connections in accordance with BMP T5.10C are feasible and provided. See
C3.1 of the plan sheets.

Other Hard Surfaces:
1. Sheet Flow Dispersion in accordance with BMP T5.12 is infeasible since there is no room on-site
to allow for a vegetated buffer and transition zone to disperse the runoff.
2. Concentrated Flow Dispersion in accordance with BMP T5.11 is infeasible since there is no room
on-site to allow for a vegetated buffer and transition zone to disperse the runoff.
3. Detention Vaults and Pipes are infeasible because the project will discharge directly to the Puget
Sound, and controlling flows is not beneficial.

The boardwalk is proposed to have a cross-slope towards the existing parking lot areas and stormwater
infrastructure. Runoff will sheet flow into the existing catch basins and conveyance pipes and be conveyed
to the outfalls into Puget Sound. WWHM and Stormshed 3G were used to model the developed flow rates
from the addition of the reconstructed boardwalk and the existing conveyance system to check that it has
sufficient capacity to convey the existing and developed flows. The reports are included at the end of this
Section.

Runoff Treatment

The project is required to provide runoff treatment for all site Pollution Generating Hard Surfaces
(PGHS) per Minimum Requirement #6 of the SWMMWW. The site is commercial and is therefore
required to meet the enhanced treatment standard. A Contech Modular Wetland Vault will be installed
in the existing parking lot. 4,176 sf of new PGHS and an equivalent area of 3,038 sf of existing PGHS will
be routed to the system to meet the required treatment area. Refer to the WWHM Report below for the
water quality design flow calculations. The water quality basin map below shows the different areas
which flow to the runoff treatment BMP.
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PROJECT REPORT
15-MINUTE TIME STEPS

Project Name: Portwalk Reconstruction Outfall 1 Basin Flows
Site Name: North Portwalk and Seawall Reconstruction
Site Address: 300-336 Admiral Way

City :  Edmonds

Report Date: 5/11/2021

MGS Regoin : Puget East (36)

Data Start : 1901/10/1

Data End : 2058/09/30

DOT Data Number: 03

Version Date: 2019/09/13

Version : 4.2.17

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

High Flow Threshold for POC 1: 50 year

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

High Flow Threshold for POC 2: 50 year

Low Flow Threshold for POC 3 : 50 Percent of the 2 Year

High Flow Threshold for POC 3: 50 year

Low Flow Threshold for POC 4 : 50 Percent of the 2 Year

High Flow Threshold for POC 4: 50 year

Low Flow Threshold for POC 5 : 50 Percent of the 2 Year

High Flow Threshold for POC 5: 50 year

Low Flow Threshold for POC 6 : 50 Percent of the 2 Year

High Flow Threshold for POC 6: 50 year

Low Flow Threshold for POC 7 : 50 Percent of the 2 Year
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DEPARTMENTHigh Flow Threshold for POC 7: 50

year

Low Flow Threshold for POC 8 : 50

Percent of the 2 Year

High Flow Threshold for POC 8: 50

year

Low Flow Threshold for POC 9 : 50

Percent of the 2 Year

High Flow Threshold for POC 9: 50

year

Low Flow Threshold for POC 10 : 50

Percent of the 2 Year

High Flow Threshold for POC 10: 50

year

Low Flow Threshold for POC 11 : 50

Percent of the 2 Year

High Flow Threshold for POC 11: 50

year

MITIGATED LAND USE

Name : Basin 1
Bypass: No
GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.48
Impervious Total 0.48
Basin Total 0.48
Element Flows To:

Surface Interflow Groundwater
Name : Basin 2

Bypass: No

GroundWater: No

Pervious Land Use acre
Pervious Total 0
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DEPARTMENT Impervious Land Use acre

PARKING FLAT 0.17
Impervious Total 0.17
Basin Total 0.17
Element Flows To:

Surface Interflow Groundwater
Name : Basin 3

Bypass: No

GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.14
Impervious Total 0.14
Basin Total 0.14
Element Flows To:

Surface Interflow Groundwater
Name : Basin 4

Bypass: No

GroundWater: No

Pervious Land Use acre

Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.03
Impervious Total 0.03

Basin Total 0.03

Element Flows To:

Surface Interflow Groundwater

Name : Basin 5
Bypass: No
GroundWater: No

Pervious Land Use

acre
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Pervious Total 0

Impervious Land Use acre

PARKING FLAT 0.1

Impervious Total 0.1
Basin Total 0.1
Element Flows To:

Surface Interflow Groundwater
Name : Basin 6

Bypass: No

GroundWater: No

Pervious Land Use acre

Pervious Total 0

Impervious Land Use acre

PARKING FLAT 0.12

Impervious Total 0.12

Basin Total 0.12

Element Flows To:

Surface Interflow Groundwater
Name : Basin 7

Bypass: No

GroundWater: No

Pervious Land Use acre

Pervious Total 0

Impervious Land Use acre

PARKING FLAT 0.22

Impervious Total 0.22

Basin Total 0.22

Element Flows To:

Surface Interflow Groundwater

Name : Basin 8
Bypass: No
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DEPARTMENTGroundWater: No

Pervious Land Use acre

Pervious Total 0

Impervious Land Use acre

PARKING FLAT 0.07

Impervious Total 0.07

Basin Total 0.07

Element Flows To:

Surface Interflow Groundwater
Name : Basin 9

Bypass: No

GroundWater: No

Pervious Land Use acre

Pervious Total 0

Impervious Land Use acre

PARKING FLAT 2.3

Impervious Total 2.3

Basin Total 2.3

Element Flows To:

Surface Interflow Groundwater
Name : Basin 10

Bypass: No

GroundWater: No

Pervious Land Use acre
Pervious Total 0

Impervious Land Use acre

PARKING FLAT 0.09

Impervious Total 0.09
Basin Total 0.09
Element Flows To:

Surface Interflow Groundwater
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Name : Basin 11
Bypass: No
GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.12
Impervious Total 0.12
Basin Total 0.12

Element Flows To:
Surface Interflow Groundwater

ANALYSIS RESULTS

Stream Protection Duration

Predeveloped Landuse Totals for POC #1
Total Pervious Area:0.48
Total Impervious Area:0

Mitigated Landuse Totals for POC #1
Total Pervious Area:0
Total Impervious Area:0.48

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow (cfs)

2 year 0.007991
5 year 0.013131
10 year 0.016028
25 year 0.019037
50 year 0.020852
100 year 0.022357

Flow Frequency Return Periods for Mitigated. POC #1

Return Period Flow (cfs)

2 year 0.11936
5 year 0.1574

10 year 0.18467
25 year 0.221585
50 year 0.250925
100 year 0.281888
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Stream Protection Duration

Predeveloped Landuse Totals for POC #2
Total Pervious Area:0.17
Total Impervious Area:0

Mitigated Landuse Totals for POC #2
Total Pervious Area:0
Total Impervious Area:0.17

Flow Frequency Return Periods for Predeveloped. POC #2

Return Period Flow (cfs)

2 year 0.00283

5 year 0.004651
10 year 0.005677
25 year 0.006742
50 year 0.007385
100 year 0.007918

Flow Frequency Return Periods for Mitigated. POC #2

Return Period Flow (cfs)

2 year 0.042273
5 year 0.055746
10 year 0.065404
25 year 0.078478
50 year 0.088869
100 year 0.099835

Stream Protection Duration

Predeveloped Landuse Totals for POC #3
Total Pervious Area:0.14
Total Impervious Area:0

Mitigated Landuse Totals for POC #3
Total Pervious Area:0
Total Impervious Area:0.14

Flow Frequency Return Periods for Predeveloped. POC #3

Return Period Flow (cfs)

2 year 0.002331
5 year 0.00383

10 year 0.004675
25 year 0.005553
50 year 0.006082
100 year 0.006521

Flow Frequency Return Periods for Mitigated. POC #3
Return Period Flow (cfs)
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PLANNING & DEVELOPMENT
DEPARTMENT2 year 0.034813
5 year 0.045908
10 year 0.053862
25 year 0.064629
50 year 0.073186
100 year 0.082217

Stream Protection Duration

Predeveloped Landuse Totals for POC #4
Total Pervious Area:0.03
Total Impervious Area:0

Mitigated Landuse Totals for POC #4
Total Pervious Area:0
Total Impervious Area:0.03

Flow Frequency Return Periods for Predeveloped. POC #4

Return Period Flow (cfs)

2 year 0.000499
5 year 0.000821
10 year 0.001002
25 year 0.00119

50 year 0.001303
100 year 0.001397

Flow Frequency Return Periods for Mitigated. POC #4

Return Period Flow (cfs)

2 year 0.00746

5 year 0.009837
10 year 0.011542
25 year 0.013849
50 year 0.015683
100 year 0.017618

Stream Protection Duration

Predeveloped Landuse Totals for POC #5
Total Pervious Area:0.1
Total Impervious Area:0

Mitigated Landuse Totals for POC #5
Total Pervious Area:0
Total Impervious Area:0.1

Flow Frequency Return Periods for Predeveloped. POC #5
Return Period Flow (cfs)

2 year 0.001665

5 year 0.002736
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25 year 0.003966
50 year 0.004344
100 year 0.004658

Flow Frequency Return Periods for Mitigated. POC #5

Return Period Flow (cfs)

2 year 0.024867
5 year 0.032792
10 year 0.038473
25 year 0.046164
50 year 0.052276
100 year 0.058727

Stream Protection Duration

Predeveloped Landuse Totals for POC #6
Total Pervious Area:0.12
Total Impervious Area:0

Mitigated Landuse Totals for POC #6
Total Pervious Area:0
Total Impervious Area:0.12

Flow Frequency Return Periods for Predeveloped. POC #6

Return Period Flow (cfs)

2 year 0.001998
5 year 0.003283
10 year 0.004007
25 year 0.004759
50 year 0.005213
100 year 0.005589

Flow Frequency Return Periods for Mitigated. POC #6

Return Period Flow (cfs)
2 year 0.02984
5 year 0.03935
10 year 0.046168
25 year 0.055396
50 year 0.062731
100 year 0.070472

Stream Protection Duration

Predeveloped Landuse Totals for POC #7
Total Pervious Area:0.22
Total Impervious Area:0

Mitigated Landuse Totals for POC #7
Total Pervious Area:0
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Flow Frequency Return Periods for Predeveloped. POC #7

Return Period Flow (cfs)

2 year 0.003663
5 year 0.006019
10 year 0.007346
25 year 0.008725
50 year 0.009557
100 year 0.010247

Flow Frequency Return Periods for Mitigated. POC #7

Return Period Flow (cfs)

2 year 0.054706
5 year 0.072141
10 year 0.084641
25 year 0.10156

50 year 0.115007
100 year 0.129199

Stream Protection Duration

Predeveloped Landuse Totals for POC #8
Total Pervious Area:0.07
Total Impervious Area:0

Mitigated Landuse Totals for POC #8
Total Pervious Area:0
Total Impervious Area:0.07

Flow Frequency Return Periods for Predeveloped. POC #8

Return Period Flow (cfs)

2 year 0.001165
5 year 0.001915
10 year 0.002337
25 year 0.002776
50 year 0.003041
100 year 0.00326

Flow Frequency Return Periods for Mitigated. POC #8

Return Period Flow (cfs)

2 year 0.017407
5 year 0.022954
10 year 0.026931
25 year 0.032315
50 year 0.036593
100 year 0.041109

Stream Protection Duration
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DEPARTMENTPredeveloped Landuse Totals for POC #9
Total Pervious Area:2.3
Total Impervious Area:0

Mitigated Landuse Totals for POC #9
Total Pervious Area:0
Total Impervious Area:2.3

Flow Frequency Return Periods for Predeveloped. POC #9

Return Period Flow (cfs)

2 year 0.038292
5 year 0.062921
10 year 0.076802
25 year 0.091221
50 year 0.099914
100 year 0.107126

Flow Frequency Return Periods for Mitigated. POC #9

Return Period Flow (cfs)

2 year 0.571931
5 year 0.754206
10 year 0.884879
25 year 1.061763
50 year 1.202348
100 year 1.350713

Stream Protection Duration

Predeveloped Landuse Totals for POC #10
Total Pervious Area:0.09
Total Impervious Area:0

Mitigated Landuse Totals for POC #10
Total Pervious Area:0
Total Impervious Area:0.09

Flow Frequency Return Periods for Predeveloped. POC #10

Return Period Flow (cfs)
2 year 0.001498
5 year 0.002462
10 year 0.003005
25 year 0.00357
50 year 0.00391
100 year 0.004192

Flow Frequency Return Periods for Mitigated. POC #10

Return Period Flow (cfs)
2 year 0.02238
5 year 0.029512
10 year 0.034626
25 year 0.041547
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100 year 0.052854

Stream Protection Duration

Predeveloped Landuse Totals for POC #11
Total Pervious Area:0.12
Total Impervious Area:0

Mitigated Landuse Totals for POC #11
Total Pervious Area:0
Total Impervious Area:0.12

Flow Frequency Return Periods for Predeveloped. POC #11

Return Period Flow (cfs)

2 year 0.001998
5 year 0.003283
10 year 0.004007
25 year 0.004759
50 year 0.005213
100 year 0.005589

Flow Frequency Return Periods for Mitigated. POC #11

Return Period Flow (cfs)
2 year 0.02984
5 year 0.03935
10 year 0.046168
25 year 0.055396
50 year 0.062731
100 year 0.070472

Perlnd 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. 2005-2021; All Rights Reserved.
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PROJECT REPORT
15-MINUTE TIME STEPS

Project Name: Portwalk Reconstruction Outfall 2 Basin Flows
Site Name: North Portwalk and Seawall Reconstruction
Site Address: 300-336 Admiral Way

City :  Edmonds

Report Date: 6/1/2021

MGS Regoin : Puget East (36)

Data Start : 1901/10/1

Data End : 2058/09/30

DOT Data Number: 03

Version Date: 2019/09/13

Version : 4.2.17

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

High Flow Threshold for POC 1: 50 year

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

High Flow Threshold for POC 2: 50 year

Low Flow Threshold for POC 3 : 50 Percent of the 2 Year

High Flow Threshold for POC 3: 50 year

Low Flow Threshold for POC 4 : 50 Percent of the 2 Year

High Flow Threshold for POC 4: 50 year

PREDEVELOPED LAND USE

Name : Basin 1
Bypass: No
GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.13

Impervious Total 0.13
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DEPARTMENTBasin Total 0.13
Element Flows To:
Surface Interflow Groundwater
Name Basin 2
Bypass: No
GroundWater: No
Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.15
Impervious Total 0.15
Basin Total 0.15
Element Flows To:
Surface Interflow Groundwater
Name Basin 3
Bypass: No
GroundWater: No
Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.2
Impervious Total 0.2
Basin Total 0.2
Element Flows To:
Surface Interflow Groundwater
Name Basin 4
Bypass: No
GroundWater: No
Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.2
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Impervious Total 0.2
Basin Total 0.2
Element Flows To:

Surface Interflow Groundwater

MITIGATED LAND USE

Name : Basin 1

Bypass: No

GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.13
Impervious Total 0.13
Basin Total 0.13
Element Flows To:

Surface Interflow Groundwater
Name : Basin 2

Bypass: No

GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.15
Impervious Total 0.15
Basin Total 0.15
Element Flows To:

Surface Interflow Groundwater
Name : Basin 3

Bypass: No

GroundWater: No

Pervious Land Use acre
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Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.2
Impervious Total 0.2
Basin Total 0.2

Element Flows To:
Surface Interflow Groundwater

Name : Basin 4
Bypass: No
GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
PARKING FLAT 0.26
Impervious Total 0.26
Basin Total 0.26

Element Flows To:
Surface Interflow Groundwater

ANALYSIS RESULTS
Stream Protection Duration

Predeveloped Landuse Totals for POC #1
Total Pervious Area:0
Total Impervious Area:0.13

Mitigated Landuse Totals for POC #1
Total Pervious Area:0
Total Impervious Area:0.13

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow (cfs)

2 year 0.032206
5 year 0.042471
10 year 0.049829
25 year 0.059791
50 year 0.067708
100 year 0.076063
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Flow Frequency Return Periods for Mitigated. POC #1

Return Period Flow (cfs)

2 year 0.032206
5 year 0.042471
10 year 0.049829
25 year 0.059791
50 year 0.067708
100 year 0.076063

Stream Protection Duration

Predeveloped Landuse Totals for POC #2
Total Pervious Area:0
Total Impervious Area:0.15

Mitigated Landuse Totals for POC #2
Total Pervious Area:0
Total Impervious Area:0.15

Flow Frequency Return Periods for Predeveloped.

Return Period Flow (cfs)

2 year 0.037161
5 year 0.049005
10 year 0.057495
25 year 0.068989
50 year 0.078124
100 year 0.087765

POC #2

Flow Frequency Return Periods for Mitigated. POC #2

Return Period Flow (cfs)

2 year 0.037161
5 year 0.049005
10 year 0.057495
25 year 0.068989
50 year 0.078124
100 year 0.087765

Stream Protection Duration

Predeveloped Landuse Totals for POC #3
Total Pervious Area:0
Total Impervious Area:0.2

Mitigated Landuse Totals for POC #3
Total Pervious Area:0
Total Impervious Area:0.2

Flow Frequency Return Periods for Predeveloped.

POC #3
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2 year 0.049548
5 year 0.065339
10 year 0.076661
25 year 0.091985
50 year 0.104166
100 year 0.11702

Flow Frequency Return Periods for Mitigated. POC #3

Return Period Flow (cfs)

2 year 0.049548
5 year 0.065339
10 year 0.076661
25 year 0.091985
50 year 0.104166
100 year 0.11702

Stream Protection Duration

Predeveloped Landuse Totals for POC #4
Total Pervious Area:0
Total Impervious Area:0.2

Mitigated Landuse Totals for POC #4
Total Pervious Area:0
Total Impervious Area:0.26

Flow Frequency Return Periods for Predeveloped. POC #4

Return Period Flow (cfs)

2 year 0.049548
5 year 0.065339
10 year 0.076661
25 year 0.091985
50 year 0.104166
100 year 0.11702

Flow Frequency Return Periods for Mitigated. POC #4

Return Period Flow (cfs)

2 year 0.064412
5 year 0.084941
10 year 0.099659
25 year 0.119581
50 year 0.135415
100 year 0.152126

Perlnd and Implnd Changes
No changes have been made.

This program and accompanying documentation is provided 'as—is' without warranty of any kind. The entire
risk regarding the performance and results of this program is assumed by the user. Clear Creek Solutions,
Inc. disclaims all warranties, either expressed or implied, including but not limited to implied
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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. has been advised of the
possibility of such damages.
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PROJECT REPORT
15-MINUTE TIME STEPS

Project Name: Portwalk Reconstruction Outfall 3
Site Name: North Portwalk and Seawall Reconstruction
Site Address: 300-336 Admiral Way

City :  Edmonds

Report Date: 6/1/2021

MGS Regoin : Puget East (36)

Data Start : 1901/10/1

Data End : 2058/09/30

DOT Data Number: 02

Version Date: 2019/09/13

Version : 4.2.17

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

High Flow Threshold for POC 1: 50 year

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

High Flow Threshold for POC 2: 50 year

PREDEVELOPED LAND USE

Name : Basin 1
Bypass: No
GroundWater: No

Pervious Land Use acre

Pervious Total 0

Impervious Land Use acre

ROOF TOPS FLAT 0.13

PARKING FLAT 0.09

Impervious Total 0.22

Basin Total 0.22

Element Flows To:

Surface Interflow Groundwater

Name : Basin 2
Bypass: No
GroundWater: No
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Pervious Total 0
Impervious Land Use acre
ROOF TOPS FLAT 0.22
PARKING FLAT 0.13
Impervious Total 0.35
Basin Total 0.35

Element Flows To:
Surface Interflow Groundwater

MITIGATED LAND USE

Name : Basin 1
Bypass: No
GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
ROOF TOPS FLAT 0.13
PARKING FLAT 0.15
Impervious Total 0.28
Basin Total 0.28

Element Flows To:
Surface Interflow Groundwater

Name : Basin 2
Bypass: No
GroundWater: No

Pervious Land Use acre
Pervious Total 0
Impervious Land Use acre
ROOF TOPS FLAT 0.22
PARKING FLAT 0.16
Impervious Total 0.38

Basin Total 0.38
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Surface

Interflow

Groundwater

ANALYSIS RESULTS
Stream Protection Duration

Predeveloped Landuse Totals for POC #1

Total Pervious Area:0

Total Impervious Area:0.22

Mitigated Landuse Totals for POC #1

Total Pervious Area:0

Total Impervious Area:0.28

Flow Frequency Return Periods for Predeveloped. POC i1
Flow (cfs)

Return Period
2 year

5 year

10 year

25 year

50 year

100 year

Flow Frequency Return Periods for Mitigated.

Return Period
2 year

5 year

10 year

25 year

50 year

100 year

0.
.072141
.084641
.10156

.115007
.129199

OO OO o

054706

Flow (cfs)

0.
.091816
.107724
.129258
.146373
.164435

O O O OO

069626

POC #1

Stream Protection Duration

Predeveloped Landuse Totals for POC #2

Total Pervious Area:0

Total Impervious Area:0.35

Mitigated Landuse Totals for POC #2

Total Pervious Area:0

Total Impervious Area:0.38

Flow Frequency Return Periods for Predeveloped. POC #2
Flow (cfs)

Return Period
2 year
5 year
10 year
25 year
50 year

0.
.114771
.134656
.161573
.182966

O O O O

087033
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Flow Frequency Return Periods for Mitigated. POC #2

Return Period Flow (cfs)

2 year 0.094493
5 year 0.124608
10 year 0.146197
25 year 0.175422
50 year 0.198649
100 year 0.223161

Perlnd 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. 2005-2021; All Rights Reserved.
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PEPARTVENT Appended on: Friday, December 9, 2022 3:42:53 PM

Layout Report: Portwalk Fixed Flows:

Outfall 1
Event |Precip (in)
other 1.50
2 yr 24 hr 2.00
5 year 2.50
10 year 3.00
25 year 3.50
100 year 4.00

Reach Records

Record Id: P1
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB2 UpNode CB1
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 124.00 ft Slope 0.08%
Up Invert 10.70 ft Dn Invert 10.60 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P10
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: | 0.009




RECEIVED

April 26, 2023
PEPARIMENTIRouting Method: Travel Time Shift |Contributing Hyd
DnNode OUTFALL UpNode CB10
Material unspecified Size 12 in Diam
Ent Losses Groove End w/Headwall
Length 31.00 ft Slope 3.87%
Up Invert 7.60 ft Dn Invert 6.40 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P2
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift |Contributing Hyd
DnNode CB3 UpNode CB2
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 24.50 ft Slope 2.45%
Up Invert 10.60 ft Dn Invert 10.00 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P3
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift  [Contributing Hyd
DnNode CB4 UpNode CB3
Material unspecified Size 8 in Diam
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PEPARIVENTIE Nt | osses Groove End w/Headwall
Length 49.00 ft Slope 0.41%
Up Invert 9.80 ft Dn Invert 9.60 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P4
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB7 UpNode CB4
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 118.00 ft Slope 1.19%
Up Invert 9.60 ft Dn Invert 8.20 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P5
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB7 UpNode CB5
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 40.00 ft Slope 2.50%
Up Invert 9.20 ft Dn Invert 8.20 ft
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PLANNING & DEVELOPMENT

DEPARTMENT]

Conduit Constraints

Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P6
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB7 UpNode CB6
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 63.00 ft Slope 0.16%
Up Invert 10.90 ft Dn Invert 10.80 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P7
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB10 UpNode CB7
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 91.00 ft Slope 0.44%
Up Invert 8.60 ft Dn Invert 8.20 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft




RECEIVED

April 26, 2023
PLANING & DEVELOPUENT
PEPARTVENTID Fop across MH 0.00 ft [Ex/Infil Rate | 0.00in/hr |
Record Id: P8
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB9 UpNode CB8
Material unspecified Size 12 in Diam
Ent Losses Groove End w/Headwall
Length 52.00 ft Slope 0.96%
Up Invert 8.30 ft Dn Invert 7.80 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P9
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB10 UpNode CB9
Material unspecified Size 12 in Diam
Ent Losses Groove End w/Headwall
Length 66.00 ft Slope 0.76%
Up Invert 7.70 ft Dn Invert 7.20 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr

Node Records



RECEIVED

April 26, 2023

CITY OF EDMONDS
PLANNING & DEVELOPMENT

ErARTETRecord 1d: CB1

Descrip:  |Prototype Record [Increment [0.10 ft

Start EI.  [10.70 ft Max El. [12.62 ft

\Void Ratio |100.00

Dummy Type Node

Record Id: CB10

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [7.60 ft Max El. 12.80 ft

\Void Ratio |100.00

Condition [Existing Structure Type |CB-TYPE 2-48
Channelization |No Special Shape

Catch 0.00 ft Bottom Area [12.5664 sf

MH/CB Type Node

Record Id: CB2

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [10.60 ft Max El. 12.56 ft

\Void Ratio |100.00

Condition |Existing Structure Type |CB-TYPE 1
Channelization |No Special Shape

Catch 0.00 ft Bottom Area [3.97 sf

MH/CB Type Node

Record 1d: CB3

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [9.80 ft Max El. 13.59 ft

\Void Ratio |100.00

Condition [Existing Structure Type |CB-TYPE 2-48
Channelization |No Special Shape




RECEIVED

April 26, 2023

CITY OF EDMONDS
PLANNING & DEVELOPMENT

PEPARTMENTICatch 0.00 ft

[Bottom Area [12.5664 sf

MH/CB Type Node

Record Id: CB4

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [9.60 ft Max El. 13.36 ft

\Void Ratio [100.00

Condition [Existing Structure Type |CB-TYPE 1-48
Channelization |[No Special Shape

Catch 0.00 ft Bottom Area [12.5664 sf

MH/CB Type Node

Record Id: CB5

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [9.20 ft Max El. 13.25 ft

\Void Ratio |100.00

Condition |Existing Structure Type [CB-TYPE 2-48
Channelization |[No Special Shape

Catch 0.00 ft Bottom Area [12.5664 sf

MH/CB Type Node

Record Id: CB6

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [10.90 ft Max El. 12.62 ft

\Void Ratio |100.00

Condition |Existing Structure Type [CB-TYPE 1
Channelization |[No Special Shape

Catch 0.00 ft Bottom Area |3.97 sf

MH/CB Type Node

Record Id: CB7




RECEIVED

April 26, 2023
CITY OF EDMONDS
PLANNING & DEVELORMENT
PEPARTIMENTIDescrip:  |Prototype Record [Increment 0.10 ft

Start EI.  [8.60 ft Max El. 13.21 ft

\Void Ratio |100.00

Condition [Existing Structure Type |CB-TYPE 2-48
Channelization |No Special Shape

Catch 0.00 ft Bottom Area [12.5664 sf

MH/CB Type Node

Record Id: CB8

Descrip:  |Prototype Record [Increment 0.10 ft

Start EI.  [8.30 ft Max El. 12.60 ft

\\Void Ratio |100.00

Condition [Existing Structure Type |CB-TYPE 2-48
Channelization |No Special Shape

Catch 0.00 ft Bottom Area [12.5664 sf

MH/CB Type Node

Record I1d: CB9

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [7.70 ft Max El. 12.48 ft

\Void Ratio |100.00

Condition [Existing Structure Type |CB-TYPE 2-48
Channelization |No Special Shape

Catch 0.00 ft Bottom Area [12.5664 sf

MH/CB Type Node

Record Id: OUTFALL

Descrip:  |Prototype Record |Increment [0.10 ft

Start EI.  [6.40 ft Max El.  [10.00 ft

\V/oid Ratio

100.00




RECEIVED

April 26, 2023

CITY OF EDMONDS

PLANNING & DEVELO
DEPARTMENT]

PMENT

Dummy Type Node

Appended on: Friday, December 9, 2022 3:45:36 PM

ROUTEHYD [] THRU [Portwalk Fixed Flows] USING [25 year] AND []
NOTZERO RELATIVE Fixed Flow

Gravity Analysis using fixed flowrates

Reach ID | Flow (cfs) | Full Q (cfs) [ Full ratio | nDepth (ft) Size nVel (ft/s) | fVel (ft/s) | CFlow
P1 0.30 0.4967 0.6039 0.3738 8 in Diam 1.4892 1.4234 | 0.30
P2 0.36 2.7382 0.1315 0.1632 8 in Diam 5.4357 7.8459 0.06
P3 0.37 1.1179 0.331 0.2626 8 in Diam 2.8975 3.2032 | 0.01
P4 0.42 1.9058 0.2204 0.2128 8 in Diam 43771 5.4609 0.05
P5 0.06 2.7665 0.0217 0.0679 8 in Diam 3.2155 7.9271 0.06
P6 0.10 0.697 0.1435 0.1703 8 in Diam 1.4218 19973 | 0.10
p7 0.61 1.1601 0.5258 0.3435 8 in Diam 3.3643 3.3241 0.03
P8 1.06 5.0598 0.2095 0.3107 12 in Diam | 5.0947 6.4424 1.06
P9 1.10 4.4914 0.2449 0.3368 12 in Diam | 4.7315 5.7186 0.04
P10 1.77 10.1525 0.1743 0.2821 12 in Diam | 9.7296 12.9265 | 0.06
HGL Analysis
From Node | To Node | HG El (ft) | App (ft) | Bend (ft) | Junct Loss (ft) [ Adjusted HG EI (ft) | Max El (ft)
6.9664
CB10 OUTFALL| 8.4177 | ------ 0.0121 0.0110 8.4408 12.8000
CB7 CB10 9.1384 | ------ 0.0001 0.0060 9.1445 13.2100
CB4 CB7 10.0253 [ ------ 0.1116 |  ----- 10.1370 13.3600
No approach losses at node CB2 because inverts and/or crowns are offset.
CB3 CB4 | 10.2891 | 0.4588 | 0.4794 | - 10.3097 13.5900




RECEIVED

April 26, 2023
CITY OF EDMONDS
PLANNING & DEVELORPMENT
DEPARTMENTI — Cpo CB3 | 109841 | 00004 | o 10.0845 12.5600
CB1 CB2 | 111188 | o | —m | 11.1188 12.6200
CB5 CB7 | 93412 | o | o | 9.3412 13.2500
CB6 CB7 | 111079 | o | —m | 11.1079 12.6200
CB9 CB10 | 85073 | 0.4030 | 00101 |  -—— 8.1233 12.4800
CBS CB9 | 89067 | —m | - | 8.9067 12.6000
Conduit Notes
Reach [HW Depth (ft)]HW/D ratio|Q (cfs)[TW Depth (ft)| Dc (ft) | Dn (ft) Comment
P10 | 08177 08177 | 177 | 05664 |0.5664|0.2821 [ uPErCrit flow, Inletend
controls
p7 0.5384 08076 | 061 | 03675 |0.3675|0.3435uPercritflow, Inletend
controls
pa | 04253 06381 | 0.42 | 09445 |0.3022|0.2128[PuPerCritflow, Inletend
controls
P3 0.4891 07337 | 037 | 05370 |0.2829]0.2626/0utlet Control M1 Backwater
p2 | 03841 05762 | 036 | 03007 |0.2780|0.1632[>uPerCrit flow, Inletend
controls
P1 0.4188 0.6283 0.30 0.3845 0.253710.3738|0utlet Control M1 Backwater
P5 0.1412 02119 | 0.06 | 09445 |0.1100|0.0679[>uPErCriL flow, Inletend
controls
P6 0.2079 03120 | 010 | 01703 |0.1440|0.1703[Outlet Control M1 Backwater
P9 1.3073 13073 | 1.10 | 1.2408 |0.4414|0.3368|0utlet Control
P8 0.6067 06067 | 1.06 | 04320 |0.4320|0.3107[>uPerCritflow, Inletend
controls

Licensed to: Engenious Systems, Inc.
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RECEIVED

April 26, 2023

CITY OF EDMONDS
PLANNING & DEVELOPMENT

PEPARTVENT Appended on: Friday, December 9, 2022 3:50:52 PM

Layout Report: Portwalk Fixed Flows:
Outfall 2

Event |Precip (in)
other 1.50
2 yr 24 hr 2.00
5 year 2.50
10 year 3.00
25 year 3.50
100 year 4.00

Reach Records

Record Id: P1
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB2 UpNode CB1
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 87.00 ft Slope 1.03%
Up Invert 11.10 ft Dn Invert 10.20 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P2
Section Shape: Circular

Uniform Flow Method: Manning's Coefficient: | 0.009




RECEIVED

April 26, 2023
PEPARIMENTIRouting Method: Travel Time Shift |Contributing Hyd
DnNode CB3 UpNode CB2
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 69.00 ft Slope 1.30%
Up Invert 10.10 ft Dn Invert 9.20 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P3
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift |Contributing Hyd
DnNode CB4 UpNode CB3
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 75.00 ft Slope 0.53%
Up Invert 8.70 ft Dn Invert 8.30 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P4
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift  [Contributing Hyd
DnNode OUTFALL UpNode CB4
Material unspecified Size 8 in Diam




RECEIVED

April 26, 2023
PLANING & DEVELOPUENT
PEPARIVENTIE Nt | osses Groove End w/Headwall
Length 50.00 ft Slope 3.60%
Up Invert 8.30 ft Dn Invert 6.50 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Node Records
Record 1d: CB1
Descrip:  |Prototype Record [Increment 0.10 ft
Start EI.  [11.10 ft Max El. 13.18 ft
\\Void Ratio |100.00
Condition [Existing Structure Type |CB-TYPE 1
Channelization |No Special Shape
Catch 0.00 ft Bottom Area |3.97 sf
MH/CB Type Node

Record Id: CB2

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [10.10 ft Max El. 13.23 ft

\\Void Ratio |100.00

Condition [Existing Structure Type |CB-TYPE 1
Channelization |No Special Shape

Catch 0.00 ft Bottom Area |3.97 sf

MH/CB Type Node

Record Id: CB3

Descrip:

Prototype Record

Increment

0.10 ft

Start EI.

8.70 ft

Max El.

13.20 ft




RECEIVED

April 26, 2023
CITY OF EDMONDS
PLANNING & DEVELORMENT
PEPARTVENTIV/0id Ratio [100.00
Condition [Existing Structure Type |CB-TYPE 2-48
Channelization |[No Special Shape
Catch 0.00 ft Bottom Area [12.5664 sf
MH/CB Type Node
Record Id: CB4
Descrip:  |Prototype Record |Increment 0.10 ft
Start EI.  [8.30 ft Max El. 13.15 ft
\Void Ratio |100.00
Condition [Existing Structure Type |CB-TYPE 2-48
Channelization |[No Special Shape
Catch 0.00 ft Bottom Area [12.5664 sf
MH/CB Type Node
Record Id: OUTFALL
Descrip:  |Prototype Record |Increment [0.10 ft
Start EI.  [6.50 ft Max El.  [13.00 ft
\Void Ratio |100.00
Dummy Type Node

Licensed to: Engenious Systems, Inc.

Appended on: Friday, December 9, 2022 3:51:39 PM

ROUTEHYD [] THRU [Portwalk Outfall 2] USING [25 year] AND []
NOTZERO RELATIVE Fixed Flow

Gravity Analysis using fixed flowrates

Reach ID

Flow (cfs)

Full Q (cfs)

Full ratio

nDepth (ft)

Size

nVel (ft/s)

fVel (ft/s)

CFlow

P1

0.06

1.7796

0.0337

0.0837 8 in Diam

2.3663

5.0993

0.06




RECEIVED

April 26, 2023
CITY OF EDMONDS
PLANNING & DEVELORMENT
DEPARTMENT p2 0.13 1.995 0.0652 0.1153 8inDiam| 3.2232 5.7163 0.07
P3 0.22 1.2778 0.1722 0.1868 8inDiam | 2.7477 3.6613 0.09
P4 0.34 3.3199 0.1024 0.1438 8 in Diam 6.143 9.5126 0.12
HGL Analysis
From Node | To Node | HG El (ft) | App (ft) | Bend (ft) | Junct Loss (ft) [ Adjusted HG EI (ft) | Max El (ft)
6.7707
CB4 OUTFALL| 8.6676 | ------ 0.0465 | = ---—-- 8.7140 13.1500
No approach losses at node CB2 because inverts and/or crowns are offset.
CB3 CB4 8.9957 | ------ 0.1128 |  ------ 9.1085 13.2000
CB2 CB3 10.3197 | ------ 0.0013 | = - 10.3210 13.2300
CB1 CB2 11.2461 | - | - | - 11.2461 13.1800
Conduit Notes
Reach |HW Depth (ft)]HW/D ratio|Q (cfs)|TW Depth (ft)| Dc (ft) | Dn (ft) Comment
pa | 03676 | 05514 |034| 02707 |02707|0.1438[uPErCrt low Inletend
controls
P3 | 02957 | 04435 |022| 04140 |0.2150|0.1868[ e C It flOW, Inletend
controls
P2 | 02197 03296 | 013 | 01647 |0.1647]0.1253[>uPe It flow, Inletend
controls
1 | 01461 | 02192 |006| 01210 |0.1100]0.0837[ e It flow, Inletend
controls

Licensed to: Engenious Systems, Inc.
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RECEIVED

April 26, 2023

CITY OF EDMONDS
PLANNING & DEVELOPMENT

PEPARTVENT Appended on: Friday, December 9, 2022 3:54:24 PM

Layout Report: Outfall 3

Event |Precip (in)
other 1.50
2 yr 24 hr 2.00
5 year 2.50
10 year 3.00
25 year 3.50
100 year 4.00

Reach Records

Record Id: P1
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB2 UpNode CB1
Material unspecified Size 8 in Diam
Ent Losses Groove End w/Headwall
Length 160.00 ft Slope 0.50%
Up Invert 10.70 ft Dn Invert 9.90 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P2
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift |Contributing Hyd
DnNode CB3 UpNode CB2




RECEIVED

April 26, 2023
PLANING & DEVELOPUENT
PEPARTVENTIN aterial unspecified ISize | 6in Diam
Ent Losses Groove End w/Headwall
Length 38.00 ft Slope 0.50%
Up Invert 9.90 ft Dn Invert 9.71 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P3
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift [Contributing Hyd
DnNode CB4 UpNode CB3
Material unspecified Size 6 in Diam
Ent Losses Groove End w/Headwall
Length 73.00 ft Slope 0.50%
Up Invert 9.70 ft Dn Invert 9.335 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Record Id: P4
Section Shape: Circular
Uniform Flow Method: Manning's Coefficient: 0.009
Routing Method: Travel Time Shift |Contributing Hyd
DnNode Outfall UpNode CB4
Material unspecified Size 12 in Diam
Ent Losses Groove End w/Headwall
Length 9.50 ft ISlope | 12.63%




RECEIVED

April 26, 2023
CITY OF EDMONDS
PLANNING & DEVELORMENT
PEPARIMENTIU P Invert 9.30 ft Dn Invert 8.10 ft
Conduit Constraints
Min Vel Max Vel Min Slope Max Slope Min Cover
2.00 ft/s 15.00 ft/s 0.50% 2.00% 3.00 ft
Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/hr
Node Records
Record Id: CB1
Descrip:  |Prototype Record |Increment [0.10 ft
Start EI.  [10.70 ft Max El. [12.42 ft
\Void Ratio |100.00
Dummy Type Node
Record 1d: CB2
Descrip:  |Prototype Record [Increment 0.10 ft
Start EI.  [11.20 ft Max El. 12.96 ft
\Void Ratio |100.00
Condition |Existing Structure Type [CB-TYPE 1
Channelization |[No Special Shape
Catch 0.00 ft Bottom Area (3.97 sf

MH/CB Type Node

Record Id: CB3

Descrip:  |Prototype Record [Increment 0.10 ft

Start EI.  [11.10 ft Max El. 12.72 ft

\Void Ratio |100.00

Condition [Existing Structure Type |CB-TYPE 1
Channelization |[No Special Shape

Catch 0.00 ft Bottom Area |3.97 sf




RECEIVED

April 26, 2023

CITY OF EDMONDS
PLANNING & DEVELOPMENT

PEPARTVENTINH/CB Type Node

Record Id: CB4

Descrip:  |Prototype Record |Increment 0.10 ft

Start EI.  [9.30 ft Max El. 12.55 ft

\Void Ratio |100.00

Condition |Existing Structure Type [CB-TYPE 1
Channelization |No Special Shape

Catch 0.00 ft Bottom Area [3.97 sf

MH/CB Type Node

Record Id: Outfall

Descrip:  |Prototype Record [Increment [0.10 ft

Start EI.  [8.10 ft Max El. ]12.00 ft

\Void Ratio |100.00

Dummy Type Node

Licensed to: Engenious Systems, Inc.
Appended on: Friday, December 9, 2022 3:56:52 PM

ROUTEHYD [] THRU [Outfall 3] USING [25 year] AND [ NOTZERO
RELATIVE Fixed Flow

Gravity Analysis using fixed flowrates

Reach ID | Flow (cfs) | Full Q (cfs) [ Full ratio | nDepth (ft) Size nVel (ft/s) | fVel (ft/s) | CFlow
P1 0.13 1.2372 0.1051 0.1455 8 in Diam 2.3092 3.5451 0.13
P2 0.31 0.5746 0.5395 0.2617 6 in Diam 2.98 2.9266 | 0.18
P3 0.31 0.5746 0.5395 0.2617 6 in Diam 2.98 2.9266 | 0.00
P4 0.31 18.3384 0.0169 0.0905 12 in Diam 8.778 23.3492 | 0.00




RECEIVED

April 26, 2023

CITY OF EDMONDS
PLANNING & DEVELOPMENT

DEPARTMENT HGL Analysis

From Node | To Node | HG El (ft) [ App (ft) | Bend (ft) | Junct Loss (ft) | Adjusted HG El (ft) | Max El (ft)
8.3294
CB4 Outfall | 9.5482 | ------ 0.2317 | - 9.7799 12.5500
CB3 CB4 10.1148 | ------ 0.0352 | = - 10.1500 12.7200
CB2 CB3 10.3148 | ------ 0.0382 | = ---- 10.3529 12.9600
CB1 CB2 109224 | - | - | - 10.9224 12.4200
Conduit Notes
Reach |HW Depth (ft)]HW/D ratio|Q (cfs)|TW Depth (ft)| Dc (ft) | Dn (ft) Comment

SuperCrit flow, Inlet end

P4 0.2482 0.2482 0.31 0.2294 0.229410.0905
controls

SuperCrit flow, Inlet end

P3 0.4148 0.8295 0.31 0.4449 0.2818|0.2617
controls

SuperCrit flow, Inlet end

P2 0.4148 0.8295 0.31 0.4400 0.2818|0.2617
controls

SuperCrit flow, Inlet end

P1 0.2224 0.3336 0.13 0.4529 0.1647]0.1455
controls

Licensed to: Engenious Systems, Inc.
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RECEIVED

April 26, 2023

CITY OF EDMONDS
PLANNING & DEVELOPMENT

DEPARTMENT WWHM2012
PROJECT REPORT

Project Name: Edmonds Portwalk WQ 11.23.22
Site Name:

Site Address:

City :

Report Date: 11/23/2022
MGS Regoin : Puget East
Data Start : 1901/10/1
Data End : 2058/09/30
DOT Data Number: 03
Version Date: 2019/09/13
Version : 4.2.17

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

High Flow Threshold for POC 1: 50 year

PREDEVELOPED LAND USE

Name : Basin 1
Bypass: No

GroundWater: No

Pervious Land Use acre
C, Forest, Flat .32
Pervious Total 0.32
Impervious Land Use acre
Impervious Total 0
Basin Total 0.32

Element Flows To:
Surface Interflow Groundwater

MITIGATED LAND USE

Name : Basin 1
Bypass: No

GroundWater: No



RECEIVED

April 26, 2023
CITY OF EDMONDS
PLANNING & DEVELOPMENT _
pePARTMENTPervious Land Use acre
C, Lawn, Flat .03
Pervious Total 0.03
Impervious Land Use acre
DRIVEWAYS FLAT 0.16
SIDEWALKS FLAT 0.13
Impervious Total 0.29
Basin Total 0.32

Element Flows To:

Surface Interflow Groundwater

ANALYSIS RESULTS

Stream Protection Duration

Predeveloped Landuse Totals for POC #1
Total Pervious Area:0.32
Total Impervious Area:O

Mitigated Landuse Totals for POC #1
Total Pervious Area:0.03
Total Impervious Area:0.29

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 0.005328
5 year 0.008754
10 year 0.010685
25 year 0.012692
50 year 0.013901
100 year 0.014905
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.07316
5 year 0.096898
10 year 0.113973
25 year 0.13715
50 year 0.155614
100 year 0.175137
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Stream Protection Duration
Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1902 0.007 0.080
1903 0.002 0.090
1904 0.005 0.104
1905 0.003 0.048
1906 0.001 0.054
1907 0.008 0.074
1908 0.005 0.065
1909 0.006 0.083
1910 0.009 0.076
1911 0.005 0.078
1912 0.019 0.133
1913 0.008 0.047
1914 0.002 0.189
1915 0.003 0.050
1916 0.004 0.079
1917 0.002 0.049
1918 0.005 0.072
1919 0.004 0.043
1920 0.005 0.063
1921 0.005 0.047
1922 0.006 0.064
1923 0.005 0.068
1924 0.003 0.086
1925 0.002 0.047
1926 0.004 0.091
1927 0.006 0.065
1928 0.004 0.060
1929 0.009 0.100
1930 0.005 0.113
1931 0.005 0.051
1932 0.004 0.061
1933 0.004 0.057
1934 0.012 0.091
1935 0.004 0.054
1936 0.007 0.058
1937 0.006 0.082
1938 0.006 0.054
1939 0.000 0.075
1940 0.004 0.102
1941 0.005 0.086
1942 0.007 0.080
1943 0.002 0.091
1944 0.006 0.134
1945 0.005 0.090
1946 0.004 0.063
1947 0.003 0.058
1948 0.011 0.074
1949 0.009 0.117
1950 0.005 0.049
1951 0.006 0.076
1952 0.018 0.129
1953 0.014 0.125
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1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

[eNeolooololoNoololoololoololoNololoNolololololoNoololoolololololoNololololoN oo olololololololoNoNeooNoNeNe]

.004
.004
.002
-006
.015
-009
-003
-009
-005
-002
-003
.011
.002
-004
-006
.004
-006
.012
-007
-008
-005
.012
-005
-003
.010
-003
-005
-005
-004
-009
-002
-005
-004
-009
-006
-005
-006
-005
-007
-006
.011
-003
.012
-006
-005
-000
.004
.003
-009
-006
-006
-008
-004
-004
-005
-003
-003

eNololooooooolojoNoloNoloooo o olojoNololoooo o oNooNolololoNooo ool ool ol oloNolooooNoNoNoNoNe)

.065
.056
.044
-064
.081
.077
.062
.179
-070
.048
.130
.078
.058
-066
-059
.066
.078
.081
.237
.128
.098
.114
.097
.044
.083
.075
.073
.083
-060
.085
.080
.078
.051
.081
.054
.052
.056
.091
-091
.104
.069
.048
.071
-059
.075
.081
.083
.074
-110
.057
.096
.140
.061
-086
.067
.064
.080



RECEIVED

April 26, 2023
CITY OF EDMONDS
PLANNING & DEVELOPMENT
DEPARTMENT2011 0.003 0.054
2012 0.005 0.081
2013 0.004 0.060
2014 0.003 0.064
2015 0.010 0.115
2016 0.001 0.052
2017 0.009 0.118
2018 0.017 0.080
2019 0.017 0.105
2020 0.005 0.088
2021 0.007 0.082
2022 0.002 0.105
2023 0.006 0.114
2024 0.021 0.158
2025 0.005 0.062
2026 0.008 0.070
2027 0.003 0.083
2028 0.002 0.038
2029 0.006 0.062
2030 0.012 0.095
2031 0.003 0.044
2032 0.002 0.052
2033 0.003 0.055
2034 0.003 0.059
2035 0.013 0.078
2036 0.007 0.056
2037 0.001 0.078
2038 0.007 0.076
2039 0.000 0.122
2040 0.002 0.063
2041 0.004 0.072
2042 0.014 0.087
2043 0.006 0.096
2044 0.008 0.066
2045 0.005 0.062
2046 0.006 0.060
2047 0.004 0.081
2048 0.005 0.067
2049 0.005 0.101
2050 0.003 0.062
2051 0.005 0.103
2052 0.003 0.064
2053 0.005 0.067
2054 0.008 0.106
2055 0.002 0.065
2056 0.002 0.085
2057 0.003 0.051
2058 0.004 0.092

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

Rank Predeveloped Mitigated
1 0.0211 0.2365
2 0.0191 0.1887
3 0.0177 0.1795
4 0.0170 0.1584
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6
7

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

cNoNoNoNoNoNoNoNoNooNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNo e ool o No)

.0165
.0150
.0140
-0137
.0131
.0125
.0123
.0121
-0119
.0115
.0110
.0109
.0108
-0104
-0097
-0093
.0091
-0090
-0090
-0090
.0088
.0088
.0087
-0086
.0084
.0083
.0082
.0082
-0082
-0080
-0080
.0075
.0074
-0073
.0073
.0071
-0070
-0069
-0067
.0064
.0064
-0063
.0062
-0061
.0061
.0061
-0060
.0059
-0058
.0058
.0058
-0058
.0057
-0057
-0057
.0057
.0057

0.1396
0.1338
0.1332
0.1301
0.1295
0.1278
0.1246
0.1217
0.1183
0.1171
0.1146
0.1140
0.1136
0.1126
0.1095
0.1055
0.1055
0.1055
0.1044
0.1042
0.1035
0.1024
0.1006
0.1004
0.0981
0.0971
0.0965
0.0960
0.0950
0.0916
0.0914
0.0910
0.0907
0.0905
0.0905
0.0903
0.0898
0.0883
0.0870
0.0864
0.0858
0.0856
0.0851
0.0846
0.0834
0.0831
0.0830
0.0830
0.0828
0.0824
0.0821
0.0815
0.0813
0.0811
0.0808
0.0807
0.0807



RECEIVED

April 26, 2023

CITY OF EDMONDS
PLANNING & DEVELOPMENT
DEPARTMENT G2

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
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-0056
-0055
.0055
-0055
.0054
-0053
.0053
.0053
-0053
.0053
.0052
.0052
.0052
-0051
.0051
.0051
-0050
.0050
-0050
-0050
-0050
.0049
-0049
-0049
-0049
.0048
.0047
.0046
-0046
.0046
.0046
.0046
.0045
-0044
.0044
.0044
.0042
.0042
-0041
-0041
.0041
.0041
-0040
-0040
-0039
-0039
-0038
-0038
-0037
-0036
-0036
-0035
-0035
-0035
-0035
.0034
-0034

cNoNoNoNololeoleoloNololoNoNoNolololelojeloojolololoooeooNojoNolololoNooe oo ool ololoNooeo oo oNoNoNe)

.0805
.0804
.0802
-0799
-0798
.0786
.0784
.0782
.0779
.0778
0777
0777
.0769
-0765
.0764
.0759
.0755
.0751
-0749
-0743
.0742
.0735
.0731
.0724
-0719
.0713
.0700
-0699
-0689
-0680
.0673
.0670
-0665
.0661
-0658
.0656
.0654
.0650
-0648
.0647
.0644
.0642
.0637
-0637
-0636
.0635
.0631
.0628
-0623
.0620
.0620
.0618
.0616
-0608
-0605
.0602
.0602
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

0.0033
0.0033
0.0033
0.0032
0.0032
0.0032
0.0031
0.0031
0.0030
0.0029
0.0028
0.0027
0.0027
0.0026
0.0026
0.0026
0.0026
0.0026
0.0025
0.0024
0.0024
0.0024
0.0024
0.0023
0.0022
0.0022
0.0021
0.0021
0.0020
0.0020
0.0019
0.0019
0.0017
0.0015
0.0011
0.0011
0.0004
0.0003
0.0001

[eNeoNeoNoloNoloooooojooNoNololooooo o oo ool oloNoloo o oloNoNoNoNe)

.0601
.0596
.0592
-0590
.0586
.0583
.0582
.0576
-0569
-0569
.0564
.0558
.0557
-0550
.0545
.0544
.0544
.0538
-0537
.0519
.0518
.0516
.0515
-0513
.0513
.0500
.0492
.0489
.0485
.0480
.0479
.0474
.0474
-0469
.0443
.0437
.0437
.0428
-0384
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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.

The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.

Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.027 acre-feet
On-line facility target flow: 0.0365 cfs.
Adjusted for 15 min: 0.0408 cfs.

Off-line facility target flow: 0.0206 cfs.
Adjusted for 15 min: 0.023 cfs.

LID Report
LID Technique Used for Total Volume Volume Infiltration Cumulative Percent
Water Quality Percent Comment

Treatment? Needs Through  Volume Volume Volume
Water Quality
Treatment Facility (ac-ft.) Infiltration
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(ac-ft) (ac-ft) Credit
Total Volume Infiltrated 0.00 0.00 0.00 0.00
0.00 0% No Treat. Credit

Compliance with LID Standard 8
Duration Analysis Result = Failed

PeriInd and ImpInd Changes
No changes have been made.

This program and accompanying documentation are provided “"as-is® without warranty of any Kkind.
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. 2005-2022; All Rights Reserved.
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Section IV — Construction Stormwater Pollution
Prevention Plan

Section IV Summary:
Narrative

Construction SWPPP Elements
Source Controls

Erosion control details are provided consistent with the City of Edmonds guidelines. Erosion control plan
sheets are provided in full-size as a part of the civil drawing set.

A Construction SWPPP is not required by the Department of Ecology because the site is under one acre
(the land-disturbing activity threshold which requires the completion of their SWPPP document and

Construction Stormwater General Permit).

Construction SWPPP Elements

The elements for construction pollution prevention are discussed as follows:

Element 1: Mark Clearing Limits

To protect adjacent properties and to reduce the area of soil exposed to construction, the limits of
construction will be clearly marked before land-disturbing activities begin. Clearing limits will be to the
extents of necessary land disturbance for the new building and this can be seen on drawing sheet C2.1.
The BMPs relevant to marking the clearing limits that will be applied for this project include:

High Visibility Plastic or Metal Fence (BMP C103)

Element 2: Establish Construction Access

Construction access or activities occurring on unpaved areas shall be minimized, yet where necessary,
access points shall be stabilized to minimize the tracking of sediment onto public roads. A stabilized
construction entrance should not be required since all site areas are paved and there should not be any
construction equipment tracking through sediment-laden areas.

Element 3: Control Flow Rates

The site is mostly flat throughout and runoff is expected to sheet flow unconcentrated into existing
stormwater infrastructure. Straw Wattles are proposed on the TESC plan (C2.1) and they are expected to
assist with the dispersal of any flows that could become concentrated from any construction activities.

Element 4: Install Sediment Controls

= e 250 4th Avenue South, Suite 200
o Edmonds, WA 98020
ENGINEERING ph. 425.778.8500 | f.425.778.5536

Www.cgengineering.com
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PEPARTMENT Al stormwater runoff from disturbed areas shall pass through an appropriate sediment removal BMP
before leaving the construction site or prior to being discharged. Straw Wattles are proposed along the
downstream perimeter of the project site. Pollution prevention facilities on the erosion control plan must
be constructed prior to or in conjunction with all clearing and grading to ensure that the transport of
sediment to surface waters and adjacent properties is minimized. The specific BMPs to be used for
controlling sediment on this project include:

Straw Wattles (BMP C235)

Element 5: Stabilize Soils
Exposed and unworked soils shall be stabilized with the application of effective BMPs to prevent erosion
throughout the life of the project. The specific BMPs for soil stabilization for this project include:

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

Nets and Blankets (BMP C122)

Plastic Covering (BMP C123)

Sodding (BMP C124)

Topsoiling/Composting (BMP C125)

Surface Roughening (BMP C130)

Dust Control (BMP C140)

Element 6: Protect Slopes
There are existing surfaces that will be removed as part of the development. Exposed slopes shall be
stabilized with BMPs found in Element 5.

Element 7: Protect Drain Inlets

Existing catch basins on-site and within 500’ downstream of site must be protected from sedimentation.
Stormwater shall not enter the conveyance system without first being filtered or treated to remove
sediment. Inlet protection devices shall be cleaned or removed and replaced when sediment has filled
one-third of the available storage (or as specified by the manufacturer). The specific BMPs to be used for
protecting drain inlets are:

Storm Drain Inlet Protection (BMP C220)

Element 8: Stabilize Channels and Outlets
Conveyance channels are not located on or in the immediate vicinity of the site.

Element 9: Control Pollutants

Design, install, implement and maintain effective pollution prevention measures to minimize the
discharge of pollutants. The suggested BMPs are:

= e 250 4th Avenue South, Suite 200
o Edmonds, WA 98020
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Concrete Handling (BMP C151)
Sawcutting and Surfacing Pollution Prevention (BMP C152)
Material Delivery, Storage and Containment (BMP C153)

Element 10: Control Dewatering
De-watering is not anticipated to be required.

Element 11: Maintain BMPs
All temporary and permanent erosion and sediment control BMPs shall be maintained and repaired as
needed to ensure continued performance of their intended function.

Element 12: Manage the Project
e Phase development projects to the maximum degree practicable and consider seasonal work
limits.
¢ Inspection and monitoring — Inspect, maintain, and repair all BMPs as needed to assure continued
performance of their intended function. Conduct site inspections and monitoring in accordance
with the Construction Stormwater General Permit or local plan approval authority.
e Maintain an Updated Construction SWPPP

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

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

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

Element 13: Protect Low Impact Development BMPs
Low-Impact Development BMPs are not proposed for this project.

Source Controls

This project should incorporate required BMPs from Volume IV of the DOE Manual: S407 — BMPs for Dust
Control at Disturbed Land Areas and Unpaved Roadways and Parking Lots; S411 — BMPs for Landscaping
and Lawn/Vegetation Management; and S417 — BMPs for Maintenance of Stormwater Drainage and
Treatment Systems. The Operation & Maintenance Manual found in Section VIl contains guide sheets for
the aforementioned BMPs.
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Section V — Special Reports and/or Studies

Section V Summary:
Narrative

The following reports are included in this section:

1. Critical Areas Report by Landau Associates dated June 17, 2017.
2. Geotechnical Engineering Report by Landau Associates dated, October 15, 2021.
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The Port of Edmonds is proposing to reconstruct and renovate the approximately 900-foot section of
waterfront boardwalk that starts near the Port of Edmonds Administration Building and extends north
along the edge of the waterfront to Olympic Beach. Reconstruction of the approximately 13-foot-wide
boardwalk is necessary due to significant deterioration and to provide upgraded public access and
amenities to the waterfront.

Landau Associates, Inc. conducted a fish and wildlife habitat conservation area critical areas study in
support of the proposed project. This report summarizes the results of the critical areas study,
including a shoreline delineation, fish and wildlife inventory, and priority habitat inventory; an
evaluation of mitigation sequencing; an assessment of unavoidable, project-related impacts; and a
description of the proposed minimization measures to ensure no net loss of functions.

The proposed project will maintain the character of the shoreline and adjacent substrate (i.e.,
bulkhead and riprap shoreline) and will also result in a net gain in aguatic habitat. The developed
uplands adjacent to the shoreline will be modified to include additional landscaping. As a result, no
compensatory mitigation is proposed, because the project does not result in a permanent net loss of
area or function of critical areas present in the study area.

FWHCA Critical Areas Report 0178038.010
Port of Edmonds North Portwalk and Seawall Reconstruction iii February 16, 2023
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DEPARTMENT LIST OF ABBREVIATIONS AND ACRONYMS
BMP . Best Management Practices
O 1TSS PR PP City of Edmonds
ECDC ottt Edmonds Community Development Code
=ol0] [0 | TR Washington State Department of Ecology
PP PP SRR foot /feet
FWHCA ..o Fish and Wildlife Habitat Conservation Area
Gl e Geographic Information Software
H T L e high tide line
1= 1 [0 F- U PR Landau Associates, Inc.
IMHHW L mean higher high water
IMLLWV et mean lower low water
NOAA ..., National Oceanic and Atmospheric Administration
OHWM Lo e e rree e ordinary high water mark
PHS e Priority Habitats and Species
2o ] o TP TPPPRT Port of Edmonds
ROWV L.t right-of-way
ST e square foot/square feet
SIMIP Shoreline Master Program
SPCC . i Spill Prevention, Control, and Countermeasure
TESC oo Temporary Erosion and Sediment Control
USACE. .. ettt US Army Corps of Engineers
USFWWS e US Fish and Wildlife Service
DNR oo Washington State Department of Natural Resources
WDFW Lo Washington Department of Fish & Wildlife
WRIA L Water Resource Inventory Area
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DEPARTMENT 1 () INTRODUCTION

The Port of Edmonds (Port) is proposing to reconstruct and renovate the approximately 900-foot (ft)
section of waterfront boardwalk that starts near the Port of Edmonds Administration Building and
extends north along the edge of the waterfront to Olympic Beach (Figure 1). Reconstruction of the
approximately 13-ft-wide boardwalk is necessary due to significant deterioration and to provide
upgraded public access and amenities to the waterfront.

Landau Associates, Inc. (Landau) conducted a Fish and Wildlife Habitat Conservation Area (FWHCA)
critical areas study in support of the proposed project. This report summarizes the results of the
critical areas study, including a shoreline delineation, fish and wildlife inventory, and priority habitat
inventory; an evaluation of mitigation sequencing; an assessment of unavoidable, project-related
impacts; and a description of the proposed minimization measures to ensure no net loss of functions.

The proposed project will result in temporary and permanent impacts associated with in-water work
and work on adjacent uplands. However, the character of the shoreline and adjacent substrate will be
maintained under the proposed conditions, and the developed uplands will be modified to include
additional landscaping. Impacts to federally listed species and critical habitats will be evaluated by
National Oceanic and Atmospheric Administration (NOAA) Fisheries and US Fish and Wildlife Service
(USFWS) through consultation with the US Army Corps of Engineers (USACE), with proposed
determination of May Affect, Not Likely to Adversely Affect. No additional compensatory mitigation
for FWHCA critical areas is proposed.

1.1 Project Description

The Port proposes to reconstruct and renovate an approximately 900-ft-long section of deteriorated
waterfront boardwalk (i.e., North Portwalk) at the Port of Edmonds Marina and to repair a segment of
seawall that extends between the Port of Edmonds Administration Building and Olympic Beach.
Repair and renovation of the approximately 13-ft-wide boardwalk and underlying seawall are
necessary due to significant deterioration; the boardwalk was constructed in the 1960s. The
renovated boardwalk will provide upgraded public access to the water/shoreline and enhance
amenities along the waterfront. Two plazas (Upper Plaza and Central Plaza) also will be added
adjacent to the boardwalk and will provide public gathering spaces and restroom access. The Upper
Plaza will be added in a segment of existing esplanade between the boardwalk and Arnie’s Restaurant,
and the Central Plaza will be added in an area currently occupied by a parking lot and the Port of
Edmonds Administration Building (to be demolished).

The existing boardwalk is a treated-wood structure, supported by piling, that projects over the water
from an asphalt walkway along the shoreline. The deck consists of continuous, parallel, treated-wood
planks. The boardwalk extending north of the marina N dock is supported along the east (upland) side
by creosote-treated timber piles, spaced 8 ft apart, and along the west (waterward) side by pairs of
steel piles, one vertical and one battered, spaced 16 ft apart. Tiebacks embedded behind the marina’s
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(upland) side by a concrete bulkhead and along the west (waterward) side by timber piles.

North of N dock, a two-tiered seawall forms the marina basin along its east side, where the boardwalk
abuts the upland pavement. The lower tier is a (subtidal) concrete bulkhead that forms the toe of the
marina basin’s east side. Behind the concrete bulkhead is an earthen slope with a rock-armored
surface. The upper tier is a vertical timber bulkhead. The bulkhead and the timber piles along the
landward edge of the boardwalk retain the shoreline above the armored slope.

The steel piles that support the west side of the boardwalk will be repaired in-place with pipe sleeves.
The timber piles that support the east side of the boardwalk (north and south of N dock) and the
timber bulkhead will be replaced. The upper (timber) section of seawall will be replaced with a steel
sheet pile wall, whereas the lower (concrete) section of seawall and the filled slope between the
sections will remain unchanged along with the existing concrete bulkhead south of N dock. The
bulkhead timber piles will be cut at grade, and the new sheet pile wall will be installed landward. The
existing piles cannot be completely removed because they are connected below grade to an original
lower timber bulkhead that is buried behind the current concrete bulkhead.

The timber boardwalk will be replaced within the same footprint but elevated 6 inches to create
better pedestrian separation from the adjacent drive/fire lane and improve pedestrian and boater
accessibility. The new walkway will have steel framing and a deck of concrete panels inset with clear
glass blocks. The replacement structure will have new aluminum railing and way-finding signage. The
marina’s existing electrical utility panels and dock cart storage will be relocated from the overwater
side of the new walk to the opposite side, over land. Marina gates to the gangways will be replaced in
the same locations but aligned with the new walkway railings. The five existing boardwalk “viewing”
bump-outs will be consolidated in a single area to provide enhanced public access, an enhanced
gathering space, and better views of Puget Sound. The asphalt pavement abutting the boardwalk will
be replaced with concrete on the same level as the elevated walkway, and the adjacent parking lot
will be resurfaced.

1.2 Site Description

The approximately 3.9-acre project area is located in Section 23, Township 27N, Range 3E and in
Water Resource Inventory Area (WRIA) 8 — Cedar/Sammamish, in Washington State. The project area
is developed and includes Port of Ed0monds Marina, the existing North Portwalk, Port of Edmonds
Administration Building, and Port tenants, including Arnie’s Restaurant and the Edmonds Yacht Club
(Figure 2).

The study area extends 200 ft beyond the project area (Figure 2). Visual observation and public
domain resources were used to estimate the extent of FWHCA critical areas in the study area. Review
of the study area was limited to observation from a public right-of-way (ROW).
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Landau reviewed publicly available information, completed both site reconnaissance and impact
assessment for the proposed project, and prepared a mitigation plan for project-related impacts to
FWHCA critical areas in accordance with the methods described below.

2.1 Background Information Review

Landau reviewed the following resources to identify existing conditions and potential FWHCA critical
areas within the study area for consistency with Edmonds Community Development Code (ECDC)
23.90.010.C:

e Washington Department of Fish and Wildlife (WDFW) priority habitat and species maps
(Appendix A);

e Washington State Department of Natural Resources (DNR) Forest Practices Application
Mapping Tool official water type reference maps, as amended (accessed November 10, 2021);

e DNR nearshore and shorezone inventory as documented in the Washington Marine
Vegetation Atlas (Appendix A; accessed November 10, 2021);

e DNR Natural Heritage Program mapping data (DNR 2021);

e Washington State Department of Health annual inventory of shellfish harvest areas (DOH;
accessed November 10, 2021);

e Biological Evaluation for the North Portwalk and Seawall Reconstruction Project (Landau
2021), which provides summary of anadromous and resident salmonid distribution contained
in the habitat limiting factors reports published by the Washington Conservation Commission
as identified in ECDC Chapter 23.90.010.C.7;

e DNR state natural area preserves maps (DNR; accessed November 10, 2021);
¢ DNR natural resource conservation area maps(DNR; accessed November 10, 2021); and

e City of Edmonds (City) critical areas map (City of Edmonds; accessed November 11, 2021).

2.2 Waterway Delineation

The ordinary high water mark (OHWM) determination for waterways was completed using guidance
developed by the Washington State Department of Ecology (Ecology; 2016) and the definition
provided in ECDC 20.20.038, which identifies the OHWM, in part as, the mark found by examining the
bed and banks of a stream, lake, or tidal water and ascertaining where the presence and action of
waters are so common and long maintained in ordinary years as to mark upon the soil a vegetative
character distinct from that of the abutting upland. In any area where the OHWM cannot be found,
the OHWM adjoining salt water shall be the line of mean higher high tide (also referred to as mean
higher high water [MHHW]).
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Project impacts were determined in coordination with the project engineering team based on
pre- and post-project conditions documented on the plans. FWHCA functions were assessed with a
qualitative evaluation and best professional judgment.

2.4 Mitigation Sequencing

Mitigation sequencing for wetlands and associated buffers was evaluated in accordance with ECDC
Chapter 23.40.120. The evaluation included avoidance, minimization, and mitigation of adverse
impacts. Mitigation methods must be prioritized as follows:

1. Avoiding the impact altogether by not taking a certain action or parts of an action;

2. Minimizing impacts by limiting the degree or magnitude of the action and its implementation by
using appropriate technology or by taking affirmative steps, such as project redesign, relocation,
or timing to avoid or reduce impacts;

3. Rectifying the impact to wetlands, frequently flooded areas, and fish and wildlife habitat
conservation areas by repairing, rehabilitating, or restoring the affected environment to the
historical conditions or the conditions existing at the time of the initiation of the project;

4. Minimizing or eliminating the hazard by restoring or stabilizing the hazard area through
engineering or other methods;

5. Reducing or eliminating the impact or hazard over time by preservation and maintenance
operations during the life of the action;

6. Compensating for the impact to wetlands, frequently flooded areas, and fish and wildlife habitat
conservation areas by replacing, enhancing, or providing substitute resources or environments;
and/or

7. Monitoring the hazard or other required mitigation and taking remedial action when necessary.

Landau used best professional judgment to compare pre- and post-mitigation functions.
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This section summarizes the results of Landau’s background information review and site
reconnaissance. conducted on July 28, 2021.

3.1 Waterways and Associated Habitat

A portion of Puget Sound occurs within the study area inside the Edmonds Marina, which is identified
as Type S on DNR water type mapping. This section of Puget Sound is identified in the City Shoreline
Master Program (SMP) with environmental designations of Urban Mixed Use Il and Aquatic II. The
upland adjacent to Edmonds Marina in the project area is developed with the existing North Portwalk;
Port of Edmonds Administration Building, and Port tenants, including Arnie’s Restaurant and the
Edmonds Yacht Club and associated parking lot. The existing shoreline is armored with riprap and
bulkheads with limited riparian vegetation dominated by landscaping in planters along the existing
boardwalk. Because of the existing bulkhead and adjacent development, which precludes exposure of
soil and establishment of vegetation, an OHWM as defined in ECDC 20.20.038 is not present and the
shoreline is defined by the MHHW elevation.

Substrate in the project area includes existing riprap between the upper timber bulkhead and lower
concrete bulkhead. The substrate adjacent to the lower concrete bulkhead in the marina consists of
silt.

Priority Habitats and Species (PHS) on the Web identifies portions of Olympic Beach, outside the
project area, as estuarine and marine wetland (see Appendix A). This estuarine and marine wetland is
also identified on City critical areas mapping (see Appendix A) and is located outside the Edmonds
marina, north of the public fishing pier.

DNR shorezone inventory available on the Washington Marine Vegetation Atlas identifies the project
area with eelgrass (Zostera marina) and bull kelp (Nereocystis luetkeana). However, this data is noted
as generalized by polygon, and does not indicate that seagrass or kelp was present or absent
throughout the whole polygon (see Appendix A). Furthermore, the proposed work will occur outside
the range of these species. At its shallowest extent, eelgrass generally establishes 10 ft waterward of
the shore, at about -2 ft mean lower low water (MLLW), and kelp beds are found offshore of eelgrass
beds, in deeper water, in areas of higher currents and rocky substrates that provide stable platforms
for holdfast attachment (City of Edmonds 2007).

3.2 Fish and Wildlife

Federally listed species in the project vicinity are presented in the project biological evaluation
(Landau 2021) and is incorporated by reference in this critical areas assessment. No additional PHS
listed species or shellfish harvest areas are identified in the study area.
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The study area is not listed within a township, range, or section listed as containing Natural Heritage
resources within the Washington Natural Heritage Program data and is not mapped as a Natural Area
Preserve or Natural Resource Conservation Area.
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PERTMENA4.0 IMPACT ASSESSMENT

Piles associated with the existing upper timber bulkhead will be cut below the mudline and the
remainder of the piles below the surface will be abandoned in place. Full extraction of these piles is
not feasible because anchor tiebacks below the surface will need to remain in place. Approximately 55
piles associated with the timber bulkhead will be removed. Existing vertical and batter steel piles will
be repaired in place. Segments of steel sleeves will be welded over damaged areas of these piles. It is
anticipated that up to 1 cubic yard of excavation across approximately 9 square feet (sf) may occur
below the MHHW at each batter pile (i.e., total 55 cubic yards; 495 sf) to facilitate installation of the
sleeve. Following placement of the sleeve, the area of excavation will be restored with riprap
excavated from around the pile and/or with clean sand.

Eight existing vertical treated timber piles in the vicinity of N dock will be removed. These piles will be
fully extracted either by use of a “choker” chain and crane or with a vibratory pile driver. If a pile is
too deteriorated to be fully extracted, the pile will be cut below the mudline. The area where the
piling was removed will then be capped with clean sand or replaced with a new steel pile. Ten 12-inch
steel piles will be installed to support the boardwalk in the vicinity of N dock. These piles will be
installed using a vibratory hammer and will be embedded a minimum of 25 ft below the mudline.

A sheet pile bulkhead will be installed landward of the existing upper timber bulkhead. The driving of
the sheet pile will occur outside of the MHHW; however, excavation and removal of the existing
timber bulkhead will occur in/adjacent to the MHHW. The sheet pile wall will have a concrete beam
across the top and will be supported by anchor tiebacks through the beam extending landward of the
wall. Approximately 180 cubic yards of excavation, associated with replacement of the upper timber
bulkhead, will occur below MHHW. The excavated material will include existing riprap across an area
of approximately 2,100 sf between the upper and lower bulkheads. Approximately 77 cubic yards of
riprap will be installed below MHHW, in the same area between the upper and lower bulkheads.

The existing timber boardwalk will be replaced with glass block and concrete panel modules. The
boardwalk will be reconfigured to consolidate existing bump-outs into a single location. The proposed
overwater section of the boardwalk will maintain the existing footprint of overwater cover.

The existing Portwalk includes planter boxes containing ornamental, herbaceous vegetation that will
be removed as part of the project. Approximately 14 trees in the adjacent parking lot will be removed
to accommodate the relocation of a hydrant and construction of the Central Plaza.

Excerpts of plan sheets showing the above are provided in Appendix B.
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This section outlines a mitigation sequence and mitigation plan for unavoidable impacts to wetlands,
waterways, and associated buffers.

5.1 Mitigation Sequencing

ECDC Chapter 20.80.053 includes requirements for mitigation of impacts to critical areas. The
mitigation sequence methods for avoidance and minimization are described below.

5.1.1 Avoidance

The proposed project, improvements to a waterfront facility, requires in-water work and work in
adjacent habitat. Permanent adverse impacts will be avoided as detailed in the minimization
measures below.

5.1.2 Minimization

A variety of conservation measures and best management practices (BMPs) will be used to reduce
impacts to the environment during construction. The following conservation measures will be
implemented so that potential impacts are mitigated throughout the duration of the project:

e Temporary Erosion and Sediment Control (TESC) and Spill Prevention, Control, and
Countermeasure (SPCC) plans will be developed and implemented throughout construction.

o Work below the high tide line (HTL)/MHHW will occur during regulatory-approved in-water
work windows.

e A debris boom will be installed around the boardwalk and will be maintained throughout
construction.

e Wood products shall comply with the standards established by the Western Wood Preserves
Institute in “Best Management Practices for Use of Treated Wood in Aquatic Environments.”

e Barges used in support of construction will be prohibited from grounding.
e Piles and other construction debris will be disposed of offsite at an approved upland facility.
e Work below MHHW will result in a balance of cut and fill volumes.

e |Installation of the sheetpile bulkhead will occur landward of the existing timber bulkhead,
thereby avoiding in-water construction for this component of the project.

The new boardwalk will consolidate the viewing bump-outs to a single location and will maintain the
area of overwater cover (i.e., no change in the total area of overwater coverage from existing
conditions). In addition, the new boardwalk will increase light transmission by using glass blocks in the
boardwalk surface. As a result, the proposed project will reduce from existing conditions the amount
of shading associated with overwater cover and reduce potential adverse effects from the overwater
structure.
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PEPARTMENTThe project will also remove segments of creosote-treated bulkhead and creosote-treated piles.

Approximately 75 sf of aquatic habitat, associated with the excavation for the replacement of the
upper timber bulkhead, will be gained between N Dock and P Dock.

The project includes installation of planter boxes along the Portwalk and landscaping in the new plaza
areas. Landscaping will consist of a mix of herbaceous species, shrubs, and trees. The project will
increase the total area of vegetation within 200 ft of the shoreline.

Evaluation of project impacts to listed species is provided in the project Biological Evaluation, which
presents effect determination of May Affect, Not Likely to Adversely Affect, which is subject to
consultation by the USACE with NOAA Fisheries and USFWS. The project will be undergoing Section 7
Endangered Species Act consultation by the USACE with NOAA Fisheries under the Salish Sea
Nearshore Programmatic (SSNP).

As a result, no compensatory mitigation is proposed because the minimization measures do not result
in a permanent net loss of area or function of critical areas present in the study area.
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PERTENG.0 CONCLUSION AND ASSESSMENT OF NO NET LOSS

The Port is proposing to reconstruct and renovate the approximately 900-ft section of waterfront
boardwalk that starts near the Port of Edmonds Administration Building and extends north along the
edge of the waterfront to Olympic Beach. The project includes unavoidable work in-water and in
adjacent upland habitat. The mitigation sequence presented in this report meets City requirements,
as outlined in the ECDC. The character of the shoreline and adjacent substrate (i.e., bulkhead and
riprap shoreline) will be maintained under the proposed conditions, which will also result in a net gain
in aquatic habitat, and the developed uplands will be modified to include additional landscaping. As a
result, no compensatory mitigation is proposed because the project does not result in a permanent
net loss of area or function of critical areas present in the study area.
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PEARTIENTT O USE OF THIS REPORT

The findings presented herein are based on Landau Associates’ understanding of the Edmonds
Community Development Code. Within the limitations of scope, schedule, and budget, findings accord
with generally accepted sensitive area-investigation principles and practices in this locality, at the
time the report was prepared. Landau Associates makes no other warranty, either express or implied.
Qualifications of staff authoring this report are provided in Appendix C.

This report was prepared for the use of the Port of Edmonds and applicable regulatory agencies. No
other party is entitled to rely on the information, conclusions, and recommendations included in this
document without the express written consent of Landau Associates. Further, the reuse of
information, conclusions, and recommendations provided herein for extensions of the project or

for any other project, without review and authorization by Landau Associates, shall be at the user’s
sole risk.
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JOB NO:
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SHEET:

C31

A PORTION OF LOT 3, SECTION 23, TOWNSHIP 27 NORTH,

RANGE 3 EAST, W.M.

NORTH PAVEMENT

&
&7

OVERLAYS

s

OVERLAYS

s

-

SHORELINE JURISDICTION

NOTE: THE ENTIRE PORTWALK SHALL BE CLOSED FOR THE

DURATION OF THE PROPOSED CONSTRUCTION. THE ONLY
FOOT TRAFFIC ALLOWED IN THE VICINITY IS TO AND FROM
THE DOCK GATES. PEDESTRIANS SHALL BE DIRECTED
STRAIGHT TO ADMIRAL WAY FROM DOCK GATES.

OVERALL GRADING AND UTILITY PLAN

SCALE: 1= 40"

®

BLDXXXX-XXXX

APPROVED FOR CONSTRUCTION

THIS PLAN SET IS FOR A DESIGN REVIEW AND WILL BE
FURTHER DETAILED FOR FUTURE PHASES OF THE PROJECT.

CITY OF EDMONDS

DATE:

CITY ENGINEERING DIVISION

BY:

PAVING LEGEND

NEW ASPHALT/UTILITY SAWCUT

LL BE COMPOST- AMENDED PER THE

SHEET

NTINUE TO SHEET FLOW

ICATIONS FOR DECORATIVE FEATURES WITHIN NEW CONCRETE

RECEILVED

April 2, 2023

CITY OF FDMONDS
PLANNING & PEVELOPMENT
DEPARTMENT
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