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Section I – Project Overview 
 
Section I 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 lf 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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routed 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) 

 
 

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

SUBJECT 
PROPERTY 

Total parcel area: 4.34 ac 

Total hard surfaces: 0.68 ac 

PGHS/PGIS: 0.17 ac 

Total disturbed area: 2.70 ac 

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

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

OUTFALL 
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Figure I-4: Aerial image (from Edmonds GIS) 

 
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. 

 

PROJECT SITE 
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Minimum 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.b.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 III. 

 

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 III. 

 

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 I 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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department. 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. 

  

 
Figure I-5: Flow chart for determining requirements for development (Figure 3.1 in the Edmonds 

Stormwater Addendum)
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Section II – Off-Site Analysis  
 

Section II 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 I-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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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 II-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. 

 

 

 
Figure II-1: From the north side of Arnie’s, facing N/NE 

 

CB 3473 PER 
EDMONDS GIS 
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Figure II-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. 

 
Figure II-3: From MH 7-405, facing W/SW. No inlet pipe from CB 3473 was observed. 

UTILITY 
LOCATE PAINT 

CB 3473 

MH 7-405 

UTILITY LOCATE PAINT 
FROM FIGURE II-2 

mmartin
Stamp



North Portwalk Seawall Construction - CG #21060.20 March 31, 2023 
Drainage Report  Section II, Page 4 

 

  
 

 

 

250 4th Avenue South, Suite 200 
Edmonds, WA 98020      
ph. 425.778.8500  |  f. 425.778.5536  
www.cgengineering.com 

 

 
Figure II-4: Existing boardwalk, facing SW 

 

 
Figure II-5: Existing boardwalk, facing south 

DOCK “U” 

ARNIE’S 

DOCK “T” 

EXISTING CATCH 
BASIN 
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Task 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 III – Permanent Stormwater Control Plan 
Section III 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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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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WWHM2012 

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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High 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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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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GroundWater: 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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2 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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10 year                 0.003339  

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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Total Impervious Area:0.22  

___________________________________________________________________ 

 

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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Predeveloped 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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50 year                 0.047048  

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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WWHM2012 

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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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    

  

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.  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  

 

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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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 #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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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. has been advised of the 

possibility of such damages. 
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WWHM2012 

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 Land Use           acre    

  

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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Element Flows To:      

Surface               Interflow               Groundwater   

___________________________________________________________________ 

 

                     ANALYSIS RESULTS  

                Stream Protection Duration  

___________________________________________________________________ 

 

Predeveloped Landuse Totals for POC #1  

Total Pervious Area:0  

Total Impervious Area:0.22  

___________________________________________________________________ 

 

Mitigated Landuse Totals for POC #1  

Total Pervious Area:0  

Total Impervious Area:0.28  

___________________________________________________________________ 

 

Flow Frequency Return Periods for Predeveloped.  POC #1  

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  

 

Flow Frequency Return Periods for Mitigated.  POC #1  

Return Period         Flow(cfs)  

2 year                  0.069626  

5 year                  0.091816  

10 year                 0.107724  

25 year                 0.129258  

50 year                 0.146373  

100 year                0.164435  

___________________________________________________________________ 

 

                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  

Return Period         Flow(cfs)  

2 year                  0.087033  

5 year                  0.114771  

10 year                 0.134656  

25 year                 0.161573  

50 year                 0.182966  
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100 year                0.205543  

 

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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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
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Routing 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

mmartin
Stamp



Ent Losses 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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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

mmartin
Stamp



Drop across MH 0.00 ft Ex/Infil Rate 0.00 in/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
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Record Id: CB1

Descrip: Prototype Record Increment 0.10 ft
Start El. 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 El. 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 El. 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 Id: CB3

Descrip: Prototype Record Increment 0.10 ft
Start El. 9.80 ft Max El. 13.59 ft
Void Ratio 100.00
Condition Existing Structure Type CB-TYPE 2-48

Channelization No Special Shape
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Catch 0.00 ft Bottom Area 12.5664 sf
MH/CB Type Node

Record Id: CB4

Descrip: Prototype Record Increment 0.10 ft
Start El. 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 El. 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 El. 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
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Descrip: Prototype Record Increment 0.10 ft
Start El. 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 El. 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 Id: CB9

Descrip: Prototype Record Increment 0.10 ft
Start El. 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 El. 6.40 ft Max El. 10.00 ft
Void Ratio 100.00
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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 4.3771 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 1.9973 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 El (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
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CB2 CB3 10.9841 ------ 0.0004 ------ 10.9845 12.5600

CB1 CB2 11.1188 ------ ------ ------ 11.1188 12.6200

CB5 CB7 9.3412 ------ ------ ------ 9.3412 13.2500

CB6 CB7 11.1079 ------ ------ ------ 11.1079 12.6200

CB9 CB10 8.5073 0.4030 0.0191 ------ 8.1233 12.4800

CB8 CB9 8.9067 ------ ------ ------ 8.9067 12.6000

Conduit Notes
Reach HW Depth (ft) HW/D ratio Q (cfs) TW Depth (ft) Dc (ft) Dn (ft) Comment

P10 0.8177 0.8177 1.77 0.5664 0.5664 0.2821
SuperCrit flow, Inlet end 
controls

P7 0.5384 0.8076 0.61 0.3675 0.3675 0.3435
SuperCrit flow, Inlet end 
controls

P4 0.4253 0.6381 0.42 0.9445 0.3022 0.2128
SuperCrit flow, Inlet end 
controls

P3 0.4891 0.7337 0.37 0.5370 0.2829 0.2626 Outlet Control M1 Backwater

P2 0.3841 0.5762 0.36 0.3097 0.2789 0.1632
SuperCrit flow, Inlet end 
controls

P1 0.4188 0.6283 0.30 0.3845 0.2537 0.3738 Outlet Control M1 Backwater

P5 0.1412 0.2119 0.06 0.9445 0.1109 0.0679
SuperCrit flow, Inlet end 
controls

P6 0.2079 0.3120 0.10 0.1703 0.1440 0.1703 Outlet Control M1 Backwater

P9 1.3073 1.3073 1.10 1.2408 0.4414 0.3368 Outlet Control

P8 0.6067 0.6067 1.06 0.4329 0.4329 0.3107
SuperCrit flow, Inlet end 
controls

Licensed to: Engenious Systems, Inc.
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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
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Routing 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
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Ent Losses 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 Id: CB1

Descrip: Prototype Record Increment 0.10 ft
Start El. 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 El. 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 El. 8.70 ft Max El. 13.20 ft
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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: CB4

Descrip: Prototype Record Increment 0.10 ft
Start El. 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 El. 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
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P2 0.13 1.995 0.0652 0.1153 8 in Diam 3.2232 5.7163 0.07

P3 0.22 1.2778 0.1722 0.1868 8 in Diam 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 El (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

P4 0.3676 0.5514 0.34 0.2707 0.2707 0.1438
SuperCrit flow, Inlet end 
controls

P3 0.2957 0.4435 0.22 0.4140 0.2159 0.1868
SuperCrit flow, Inlet end 
controls

P2 0.2197 0.3296 0.13 0.1647 0.1647 0.1153
SuperCrit flow, Inlet end 
controls

P1 0.1461 0.2192 0.06 0.1210 0.1109 0.0837
SuperCrit flow, Inlet end 
controls

Licensed to: Engenious Systems, Inc.
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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
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Material unspecified Size 6 in 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 Slope 12.63%
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Up 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 El. 10.70 ft Max El. 12.42 ft
Void Ratio 100.00
Dummy Type Node

Record Id: CB2

Descrip: Prototype Record Increment 0.10 ft
Start El. 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 El. 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
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MH/CB Type Node

Record Id: CB4

Descrip: Prototype Record Increment 0.10 ft
Start El. 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 El. 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
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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 10.9224 ------ ------ ------ 10.9224 12.4200

Conduit Notes
Reach HW Depth (ft) HW/D ratio Q (cfs) TW Depth (ft) Dc (ft) Dn (ft) Comment

P4 0.2482 0.2482 0.31 0.2294 0.2294 0.0905
SuperCrit flow, Inlet end 
controls

P3 0.4148 0.8295 0.31 0.4449 0.2818 0.2617
SuperCrit flow, Inlet end 
controls

P2 0.4148 0.8295 0.31 0.4400 0.2818 0.2617
SuperCrit flow, Inlet end 
controls

P1 0.2224 0.3336 0.13 0.4529 0.1647 0.1455
SuperCrit flow, Inlet end 
controls

Licensed to: Engenious Systems, Inc.
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NEW/REPLACED PGHS TO SYSTEM
TOTAL AREA: 4,146 SF (0.10 AC)

EXISTING PGHS TO SYSTEM
TOTAL AREA: 2,879 SF (0.07 AC)

Water Quality System Basin Map
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                        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 
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Pervious 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:0 
___________________________________________________________________

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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1954           0.004          0.065 
1955           0.004          0.056 
1956           0.002          0.044 
1957           0.006          0.064 
1958           0.015          0.081 
1959           0.009          0.077 
1960           0.003          0.062 
1961           0.009          0.179 
1962           0.005          0.070 
1963           0.002          0.048 
1964           0.003          0.130 
1965           0.011          0.078 
1966           0.002          0.058 
1967           0.004          0.066 
1968           0.006          0.059 
1969           0.004          0.066 
1970           0.006          0.078 
1971           0.012          0.081 
1972           0.007          0.237 
1973           0.008          0.128 
1974           0.005          0.098 
1975           0.012          0.114 
1976           0.005          0.097 
1977           0.003          0.044 
1978           0.010          0.083 
1979           0.003          0.075 
1980           0.005          0.073 
1981           0.005          0.083 
1982           0.004          0.060 
1983           0.009          0.085 
1984           0.002          0.080 
1985           0.005          0.078 
1986           0.004          0.051 
1987           0.009          0.081 
1988           0.006          0.054 
1989           0.005          0.052 
1990           0.006          0.056 
1991           0.005          0.091 
1992           0.007          0.091 
1993           0.006          0.104 
1994           0.011          0.069 
1995           0.003          0.048 
1996           0.012          0.071 
1997           0.006          0.059 
1998           0.005          0.075 
1999           0.000          0.081 
2000           0.004          0.083 
2001           0.003          0.074 
2002           0.009          0.110 
2003           0.006          0.057 
2004           0.006          0.096 
2005           0.008          0.140 
2006           0.004          0.061 
2007           0.004          0.086 
2008           0.005          0.067 
2009           0.003          0.064 
2010           0.003          0.080 
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2011           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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5         0.0165              0.1396 
6         0.0150              0.1338 
7         0.0140              0.1332 
8         0.0137              0.1301 
9         0.0131              0.1295 
10        0.0125              0.1278 
11        0.0123              0.1246 
12        0.0121              0.1217 
13        0.0119              0.1183 
14        0.0115              0.1171 
15        0.0110              0.1146 
16        0.0109              0.1140 
17        0.0108              0.1136 
18        0.0104              0.1126 
19        0.0097              0.1095 
20        0.0093              0.1055 
21        0.0091              0.1055 
22        0.0090              0.1055 
23        0.0090              0.1044 
24        0.0090              0.1042 
25        0.0088              0.1035 
26        0.0088              0.1024 
27        0.0087              0.1006 
28        0.0086              0.1004 
29        0.0084              0.0981 
30        0.0083              0.0971 
31        0.0082              0.0965 
32        0.0082              0.0960 
33        0.0082              0.0950 
34        0.0080              0.0916 
35        0.0080              0.0914 
36        0.0075              0.0910 
37        0.0074              0.0907 
38        0.0073              0.0905 
39        0.0073              0.0905 
40        0.0071              0.0903 
41        0.0070              0.0898 
42        0.0069              0.0883 
43        0.0067              0.0870 
44        0.0064              0.0864 
45        0.0064              0.0858 
46        0.0063              0.0856 
47        0.0062              0.0851 
48        0.0061              0.0846 
49        0.0061              0.0834 
50        0.0061              0.0831 
51        0.0060              0.0830 
52        0.0059              0.0830 
53        0.0058              0.0828 
54        0.0058              0.0824 
55        0.0058              0.0821 
56        0.0058              0.0815 
57        0.0057              0.0813 
58        0.0057              0.0811 
59        0.0057              0.0808 
60        0.0057              0.0807 
61        0.0057              0.0807 
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62        0.0056              0.0805 
63        0.0055              0.0804 
64        0.0055              0.0802 
65        0.0055              0.0799 
66        0.0054              0.0798 
67        0.0053              0.0786 
68        0.0053              0.0784 
69        0.0053              0.0782 
70        0.0053              0.0779 
71        0.0053              0.0778 
72        0.0052              0.0777 
73        0.0052              0.0777 
74        0.0052              0.0769 
75        0.0051              0.0765 
76        0.0051              0.0764 
77        0.0051              0.0759 
78        0.0050              0.0755 
79        0.0050              0.0751 
80        0.0050              0.0749 
81        0.0050              0.0743 
82        0.0050              0.0742 
83        0.0049              0.0735 
84        0.0049              0.0731 
85        0.0049              0.0724 
86        0.0049              0.0719 
87        0.0048              0.0713 
88        0.0047              0.0700 
89        0.0046              0.0699 
90        0.0046              0.0689 
91        0.0046              0.0680 
92        0.0046              0.0673 
93        0.0046              0.0670 
94        0.0045              0.0665 
95        0.0044              0.0661 
96        0.0044              0.0658 
97        0.0044              0.0656 
98        0.0042              0.0654 
99        0.0042              0.0650 
100       0.0041              0.0648 
101       0.0041              0.0647 
102       0.0041              0.0644 
103       0.0041              0.0642 
104       0.0040              0.0637 
105       0.0040              0.0637 
106       0.0039              0.0636 
107       0.0039              0.0635 
108       0.0038              0.0631 
109       0.0038              0.0628 
110       0.0037              0.0623 
111       0.0036              0.0620 
112       0.0036              0.0620 
113       0.0035              0.0618 
114       0.0035              0.0616 
115       0.0035              0.0608 
116       0.0035              0.0605 
117       0.0034              0.0602 
118       0.0034              0.0602 
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119       0.0033              0.0601 
120       0.0033              0.0596 
121       0.0033              0.0592 
122       0.0032              0.0590 
123       0.0032              0.0586 
124       0.0032              0.0583 
125       0.0031              0.0582 
126       0.0031              0.0576 
127       0.0030              0.0569 
128       0.0029              0.0569 
129       0.0028              0.0564 
130       0.0027              0.0558 
131       0.0027              0.0557 
132       0.0026              0.0550 
133       0.0026              0.0545 
134       0.0026              0.0544 
135       0.0026              0.0544 
136       0.0026              0.0538 
137       0.0025              0.0537 
138       0.0024              0.0519 
139       0.0024              0.0518 
140       0.0024              0.0516 
141       0.0024              0.0515 
142       0.0023              0.0513 
143       0.0022              0.0513 
144       0.0022              0.0500 
145       0.0021              0.0492 
146       0.0021              0.0489 
147       0.0020              0.0485 
148       0.0020              0.0480 
149       0.0019              0.0479 
150       0.0019              0.0474 
151       0.0017              0.0474 
152       0.0015              0.0469 
153       0.0011              0.0443 
154       0.0011              0.0437 
155       0.0004              0.0437 
156       0.0003              0.0428 
157       0.0001              0.0384 
___________________________________________________________________

Stream Protection Duration 
POC #1 
The Facility FAILED 
 
Facility FAILED duration standard for 1+ flows. 
 
Flow(cfs) Predev  Mit Percentage Pass/Fail 
0.0027    13425   117560 875    Fail 
0.0028    12232   115041 940    Fail 
0.0029    11167   112536 1007   Fail 
0.0030    10210   110183 1079   Fail 
0.0031    9354    107871 1153   Fail 
0.0032    8617    105655 1226   Fail 
0.0033    7933    103453 1304   Fail 
0.0035    7337    101471 1383   Fail 
0.0036    6785    99503  1466   Fail 
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0.0102    286     39856  13935  Fail 
0.0103    276     39292  14236  Fail 
0.0104    258     38728  15010  Fail 
0.0105    248     38205  15405  Fail 
0.0106    236     37709  15978  Fail 
0.0107    226     37159  16442  Fail 
0.0108    212     36663  17293  Fail 
0.0109    201     36209  18014  Fail 
0.0111    188     35686  18981  Fail 
0.0112    178     35232  19793  Fail 
0.0113    170     34723  20425  Fail 
0.0114    158     34269  21689  Fail 
0.0115    146     33842  23179  Fail 
0.0116    131     33360  25465  Fail 
0.0117    121     32948  27229  Fail 
0.0119    115     32507  28266  Fail 
0.0120    101     32025  31707  Fail 
0.0121    92      31640  34391  Fail 
0.0122    88      31227  35485  Fail 
0.0123    81      30718  37923  Fail 
0.0124    73      30305  41513  Fail 
0.0125    72      29906  41536  Fail 
0.0127    65      29534  45436  Fail 
0.0128    59      29149  49405  Fail 
0.0129    58      28750  49568  Fail 
0.0130    52      28337  54494  Fail 
0.0131    44      27938  63495  Fail 
0.0132    41      27594  67302  Fail 
0.0133    37      27195  73500  Fail 
0.0134    34      26837  78932  Fail 
0.0136    31      26438  85283  Fail 
0.0137    29      26108  90027  Fail 
0.0138    27      25722  95266  Fail 
0.0139    24      25351  105629 Fail 
_____________________________________________________

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

___________________________________________________________________

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. 2005-2022; 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 
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All 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: 
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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 

• 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. 

• 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 is ineffective in eliminating or significantly minimizing pollutants in stormwater 

discharges from the site.  The SWPPP shall be modified as necessary to include additional or 

modified BMPs designed to correct problems identified.  Revisions to the SWPPP shall be 

completed within seven (7) days following the inspection.  

 

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 VII 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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EXECUTIVE SUMMARY 

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 aquatic 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.  
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1.0 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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seawall terminate at the timber seawall. The boardwalk south of N dock is supported along the east 
(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 Edmonds 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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2.0 METHODS 
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: 

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

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

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

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

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

• 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;

• DNR state natural area preserves maps (DNR; accessed November 10, 2021);

• DNR natural resource conservation area maps(DNR; accessed November 10, 2021); and

• 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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2.3 Impact Assessment 
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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3.0 INVESTIGATION RESULTS 
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 II 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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3.3 Natural Heritage and State Natural Area Preserves and 
Natural Resource Conservation Area 

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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4.0 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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5.0 MITIGATION 
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: 

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

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

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

• 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.”

• Barges used in support of construction will be prohibited from grounding.

• Piles and other construction debris will be disposed of offsite at an approved upland facility.

• Work below MHHW will result in a balance of cut and fill volumes.

• 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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The 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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6.0 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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7.0 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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Figure 

A‐1 
Washington Marine Vegetation Atlas 

Kelp 

North Portwalk and 
Seawall Reconstruction 

Port of Edmonds 
Edmonds, Washington
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Figure 

A‐2 
Washington Marine Vegetation Atlas 

Seagrass 

North Portwalk and 
Seawall Reconstruction 

Port of Edmonds 
Edmonds, Washington
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Figure 

A‐3 Priority Habitats and Species 
on the Web 

North Portwalk and 
Seawall Reconstruction 

Port of Edmonds 
Edmonds, Washington
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APPENDIX B 

Site Plan Excerpts
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PORT OF EDMONDS NORTH PORTWALK & SEAWALL RECONSTRUCTION

UD0

C
O

V
ER

 S
HE

ET

ARCH ARCHITECT
AFF ABOVE FINISH FLOOR
BLW BELOW
BM BEAM
BOT BOTTOM
BTWN BETWEEN
CIP CAST IN PLACE
CLR CLEAR
CONC CONCRETE
CONT CONTINUOUS
COORD COORDINATE
DIA DIAMETER
DIM DIMENSION
DIR DIRECTION

EA EACH
ELEV ELEVATION
ENCLOS ENCLOSURE
ES EACH SIDE
FLR FLOOR
GALV GALVANIZED

GC GENERAL
CONTRACTOR

GBCP GLASS BLOCK &
CONCRETE PANEL

L ANGLE
MANUF MANUFACTURER
MECH MECHANICAL
NTS NOT TO SCALE
OC ON CENTER

PED PEDESTRIAN
REQ'D REQUIRED
SCHED SCHEDULE
SIM SIMILAR
STF STANDARD
STL STEEL
SYMM SYMMETRICAL
TBD TO BE DETERMINED
TOC TOP OF CONCRETE
TOS TOP OF STEEL
TYP TYPICAL

UNO UNLESS NOTED
OTHERWISE

VERT VERTICAL
VFY VERIFY

ABBREVIATIONS
6X12 GLASS BLOCK &
CONCRETE PANEL MODULE

CAST IN PLACE CONCRETE

DATUM

DETAIL MARKER

ELEVATION MARKER

ELECTRICAL PANEL

ELECTRICAL SUBSTATION

FURNITURE ID

GBCP CONCRETE

GBCP GLASS BLOCK

PEDESTRIAN LIGHT

PLANTING AREA

#
#

#
#

#

SYMBOL LEGEND

UD0 COVER SHEET
UD01 GENERAL PORTWALK SITE PLAN
UD01.1 DETAILED PORTWALK SITE PLAN
UD01.2 PLAZA PLAN & SECTIONS
UD01.3 ENLARGED CENTRAL & UPPER PLAZA PLANS
UD02 PLANTER SECTION & BENCH DETAILS
UD03 PORTWALK GUARDRAIL DETAILS
UD04 SECURITY GATES
UD04.1 SECURITY GATE DETAILS
UD05 SURFACE TREATMENT DETAILS
UD06 PED LIGHT & TRASH ENCLOSURE DETAILS
UD07 PLANTING SITE PLAN & SCHEDULE
UD07.1 ENLARGED CENTRAL & UPPER PLAZA PLANTING PLANS
UD07.2 PLANTING PLAN - CALLOUTS
UD07.3 PLANTING DETAILS

TABLE OF CONTENTS

PROJECT MAP
NTS

PROJECT SITE
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DOCK "P" DOCK "Q" DOCK "R" DOCK "S"DOCK "N" DOCK "T" DOCK "U"

EDMONDS
YACHT CLUB

300
ADMIRAL

WAY

DOCK "V"

930'-9"
TOTAL PROJECT LENGHT - VERIFY IN FIELD

DOCK "M"

2
UD01.1NORTH PARKING LOT IMPROVEMENTS PLAN

1
UD01.1

CENTRAL PORTWALK & SOUTH
PARKING LOT IMPROVEMENTS PLAN

1
UD01.2UPPER PORTWALK & SITE IMPROVEMENTS PLAN

EX
IS

TIN
G

 R
ES

TR
O

O
MEXISTING EDGE OF PORTWALK

ADMIRAL WAY
231'-0"

PLANTING ALONG ADMIRAL WAY

TRASH RECEPTACLE "A"
2

UD01.0

TRASH RECEPTACLE "B"
3

UD01.0

TRASH RECEPTACLE "C"
4

UD01.0

PRE-FAB RESTROOM, CXT
TAOS

ADMIRAL WAY

EXISTING BUILDING,
TO BE DEMO'D

11'-4"

7'
-1

1"

15'-4" 6'-10"

4'
-0

" 6'-6" x 3'-8"
TYP.

6'-6" x 3'-8"
TYP.

UD02.4
3

15'-4" 6'-10"

15
'-0

"
10'-6"

8'-3"

6'
-6

" x
3'

-8
"

TY
P.

6'
-6

" x
3'

-8
"

TY
P. 6'-6" x 3'-8"

TYP.
6'-6" x 3'-8"

TYP.

11'-4"

7'
-1

1"

PORTWALK & SITE IMPROVEMENTS PLAN 16' 32'0' 64'

1/32" = 1'-0"

UD01.0

G
EN

ER
A

L 
PO

RT
W

A
LK

 S
ITE

 P
LA

N

1
GENERAL NOTE:
HATCH DENOTES AREA OF PROPOSED WORK

TRASH ENCLOSURE 'A' 4' 8'0' 16'

1/8" = 1'-0"2 TRASH ENCLOSURE 'B' 4' 8'0' 16'

1/8" = 1'-0"3 TRASH ENCLOSURE 'C' 4' 8'0' 16'

1/8" = 1'-0"4

GENERAL NOTE:
EXISTING LIGHTS ARE SHOWN BUT NOT MARKED WITHIN PROJECT AREA.

DEMO
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A

A

A

3
UD01.2

UD04
14

DOCK GATE 'Q'
SEE SHEET UD04

DOCK GATE 'R'
SEE SHEET UD04

DOCK GATE 'S'
SEE SHEET UD04

CURB RAMP #3
SEE CIVIL

CURB RAMP #2
SEE CIVIL

CURB RAMP #4
SEE CIVIL

TYP.

6
UD02.

0

1
UD02.0

5
UD02.0

4
UD02.0 TYP. 3

UD02.
1

UD04
8

TY
P.

REPLACE EXISTING STREET
LIGHT, NEW LOCATION

EXISTING ELECTRICAL UTILITIES
TO REMAIN IN PLACE UPON

LOT REDESIGN

(2) POWDERCOATED
ALUMINUM BENCHES - THIS
AREA

(2) POWDERCOATED
ALUMINUM BENCHES - THIS
AREA

RELOCATED
ELECTRICAL UTILITY
CABINET

NEW STREET LIGHT
LOCATION

NEW STREET LIGHT
LOCATION

REPLACE EXISTING STREET
LIGHT, NEW LOCATION

EXISTING TO REMAIN

EXISTING TO REMAIN

REPLACE EXISTING STREET
LIGHT, NEW LOCATION

PROJECT
BOUNDARY

ELEC
SUBSTATION, TYP.
SEE ELECTRICAL

#

A

UD04
5

UD04
7

UD04
1

UD04
2

3&4
UD06

UD04
6

2
UD02.0

EDMONDS YACHT CLUB

DOCK GATE
'M&N' SEE SHEET
UD04

DOCK GATE 'P'
SEE SHEET UD04

DOCK GAT
SEE SHEET U

CURB RAMP #5 & #6, SEE CIVIL

TYP, UNO.

TYP, UNO.

CART & TRASH
ENCLOSURE

PEDESTRIAN LIGHT
SEE SHEET UD06

EXISTING GARBAGE ENCLOSURE

EXISTING OIL/WATER SEPARATOR

SEE SHEET UD05 FOR
SURFACE TREATMENT
DETAILS

MHHW
+9.06

8% SLOPE 8% SLOPE

1
UD01.3

CENTRAL PLAZA
PLAN, SEE PUBLIC

RESTROOM

1
UD02.0 TYP.

REP
L

EXISTING E
TO REMA

4'
-0

"

ADMIRAL WAY

PROJECT
BOUNDARY

CENTRAL PORTWALK & SOUTH PARKING LOT IMPROVEMENTS PLAN
1/16" = 1'-0"1

8' 16'0 32'

UD01.1

D
ET

A
IL

ED
 P

O
RT

W
A

LK
 S

ITE
 P

LA
N

 1
 O

F 
2

NORTH PARKING LOT IMPROVEMENTS PLAN
1/16" = 1'-0"

8' 16'0 32'

2

UD04
1
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UD02.1
1

A

A

A A UD04
3

1,2,&3
UD03

UD02
8

UD02
9

UD04
13

UD04
14

300 ADMIRAL WAY

DOCK GATE 'R'
SEE SHEET UD04

DOCK GATE 'S'
SEE SHEET UD04

DOCK GATE 'T'
SEE SHEET UD04

DOCK GATE 'U'
SEE SHEET UD04

CURB RAMP #3
SEE CIVIL

CURB
RAMP #1
SEE CIVIL

CURB RAMP #2
SEE CIVIL

DOCK GATE 'V'
SEE SHEET UD04

PRECAST CONCRETE PANEL
w/ 6x12 GLASS BLOCK

INSERTS, SEE SHEET UD05, TYP.

FACE OF PORTWALK

PORTWALK
GUARDRAIL,

SEE:

EXISTING
PLANTER TO

REMAIN

MHHW +9.06

2
UD01.3

UPPER PLAZA
PLAN, SEE

6
UD02.

0

3
UD02.

1

UD04
8

TY
P.

UD02.1
2

UD02.1
4

COATED
ENCHES - THIS

(2) POWDERCOATED
ALUMINUM BENCHES - THIS
AREA

RELOCATED
ELECTRICAL UTILITY
CABINET

PROPOSED PORTWALK DESIGN SHALL
NOT REDUCE EXISTING VEHICULAR

ACCESS TO ADJACENT STRUCTURES

EX
IS

TIN
G

 R
ES

TR
O

O
M

2
UD02.5

REPLACE EXISTING STREET
LIGHT, NEW LOCATION

REPLACE EXISTING STREET
LIGHT, NEW LOCATION

PROJECT
BOUNDARY

UD01.2

D
ET

A
IL

ED
 P

O
RT

W
A

LK
 S

ITE
 P

LA
N

 2
 O

F 
2

NORTH PARKING LOT IMPROVEMENTS PLAN
1/16" = 1'-0"

8' 16'0 32'

1
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4'
-0

" 6'-6" x 3'-8"
TYP.

6'-6" x 3'-8"
TYP.

UD02.4
3

UD02.4
4

UD02.4
2

UD02.4
1

UD02.4
515'-4" 6'-10"

UD02.5
1

EXISTING PLANTEREXISTING PLANTER

EXISTING PLANTER

4'-0"
CLR

±6'-5"

44'-10"

4'
-0

"

18'-4"

1'
-3

"
POLE SYSTEM, MANUF???
POLE INSERTS:

FINISH:
COUNT: 31

POLES:
FINISH:
COUNT: 10

SHADE SAIL:
FINISH:
COUNT: CUSTOM-CONFIG AS SHOWN

SEE UD07 FOR PLANTING

PROVIDE CIP CONC PATHWAY TO EXISTING RESTROOMS

PROVIDE CIP CONC PATHWAY TO RELOCATED ELEC SUBSTATION

32'-0"

8'-3"

2
UD02.5

UPPER PLAZA
PAVEMENT
PLAN DETAIL

UD01.3

EN
LA

RG
ED

 C
EN

TR
A

L 
&

 U
PP

ER
 P

LA
ZA

PL
A

N
S

GENERAL NOTES:
1. A 10-YEAR WARRANTY IS REQUIRED FOR

SITE FURNISHINGS.
2. ALL METHODS, MATERIALS AND

WORKMANSHIP SHALL CONFORM TO
THE 2018 BUILDING CODE (IBC) AS
AMENDED AND ADOPTED BY THE
LOCAL BUILDING AUTHORITY.

3. ALL REFERENCE TO OTHER CODES, ACI,
ASTM, ETC. SHALL BE FOR THE LATEST OR
MOST CURRENT EDITION AVAILABLE.

CENTRAL PLAZA SITE PLAN 4' 8'0' 16'

1/8" = 1'-0"1

UPPER PLAZA SITE PLAN 4' 8'0' 16'

1/8" = 1'-0"2

24'-0" 12'-0" 47'-7"
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STREET LEVEL

FOOTING AND
BEAM PER

STRUCTURAL

0
PORTWALK LEVEL+6"

±16'-9"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

PORTWALK
GUARDRAIL -
SEE SHEET UD03

7'-6"
GBCP

PER PLAN

±1'-9"
CIP

CONC

5'-0"
PLANTING AREA

PER PLAN

6"
CURB

SEE UD07.0 FOR
PLANTING PLAN

SEE SHEET UD06 FOR
SECURITY GATE DETAILS 

SEE SHEET UD03 FOR
RAILING DETAILS

FOOTING UNDER GATE - SOLID (BEYOND)FOOTING AND
BEAM PER

STRUCTURAL

±16'-9"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

7'-6"
GBCP

PER PLAN

±1'-9"
CIP

CONC

6'-6"
RAMP

PER PLAN

6"
CURB

PORTWALK
GUARDRAIL -
SEE SHEET UD03

CENTRAL PLAZA
SURFACE TBD

STREET LEVEL0
PORTWALK LEVEL+6"

FOOTING AND
BEAM PER

STRUCTURAL

±20'-10"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

7'-6"
GBCP

PER PLAN

±1'-9"
CIP

CONC

STREET LEVEL

FOOTING AND
BEAM PER

STRUCTURAL

0
PORTWALK LEVEL+6"

PORTWALK
GUARDRAIL
- SEE SHEET
UD03

6'-7"
SUBSTATION AREA

PER PLAN

(2) BOLLARDS PER PLAN.
SEE UDXX.X FOR

BOLLARD DETAIL

6"
CURB

RELOCATED SUBSTATION

±16'-9"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

7'-6"
GBCP

PER PLAN

±1'-9"
CIP

CONC

STREET LEVEL

FOOTING AND
BEAM PER

STRUCTURAL

0
PORTWALK LEVEL+6"

±16'-9"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

PORTWALK
GUARDRAIL -
SEE SHEET UD03

7'-6"
GBCP

PER PLAN

±1'-9"
CIP

CONC

1'-0"
PLANTING AREA

PER PLAN6"
CURB

BRUSHED
ALUMINUM
MOUNTED

BENCH

4'-0"
BENCH AREA

PER PLAN

FOOTING AND
BEAM PER

STRUCTURAL

±16'-9"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

7'-6"
GBCP

PER PLAN

±2'-6"
RAISED

CORTEN
PLANTERS, SEE

PLANTING
PLAN

 ≤6" STREET LEVEL ELEVATION
GRADUAL CHANGE - THIS AREA
 ENSURE TOP EDGE OF CORTEN

FACE REMAINS THE SAME
ELEVATION BEYOND

CORTEN PLANTER
DETAIL PER MANUF.

15'-0" MIN CLR
UNOBSTRUCTED FIRE ACCESS

EDGE OF
EXISTING
PLANTER

EDGE OF CONC
CURB BEYOND

UD02.0

G
EN

ER
A

L 
SE

C
TIO

N
S 

1 
O

F 
2

TYPICAL SECTION THROUGH PLANTER & PORTWALK

TYPICAL SECTION THROUGH RAMP, GATE AND GANGWAY3

1 1/2" = 1'-0"

1/2" = 1'-0"

SECTION THROUGH CENTRAL PLAZA PORTWALK OVERLOOK2 1/2" = 1'-0"

TYPICAL SECTION THROUGH BOLLARD, SUBSTATION, & PORTWALK4 1/2" = 1'-0"

SECTION THROUGH NORTH PARKING LOT BENCHES & PORTWALK5 1/2" = 1'-0"

SECTION THROUGH EXISTING ROADWAY & PORTWALK6 1/2" = 1'-0"
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Stamp



STREET LEVEL

FOOTING AND
BEAM PER

STRUCTURAL

0
PORTWALK LEVEL+6"

±16'-9"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

PORTWALK
GUARDRAIL -
SEE SHEET UD03

7'-6"
GBCP

PER PLAN

±2'-6"
RAISED

CORTEN
PLANTERS, SEE

PLANTING
PLAN

 ≤6" STREET LEVEL ELEVATION
GRADUAL CHANGE - THIS AREA
 ENSURE TOP EDGE OF CORTEN

FACE REMAINS THE SAME
ELEVATION BEYOND

CORTEN PLANTER
DETAIL PER MANUF.

15'-0" MIN CLR
UNOBSTRUCTED FIRE ACCESS

EDGE OF
EXISTING
PLANTER

EDGE OF CONC
CURB BEYOND

FOOTING AND BEAM PER STRUCTURAL

0
STREET & PORTWALK LEVEL+6"

±16'-9"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

PORTWALK
GUARDRAIL -
SEE SHEET UD03

7'-6"
GBCP

PER PLAN

±4'-0"
CIP

CONC

15'-0" MIN CLR
UNOBSTRUCTED

FIRE ACCESS

PROVIDE BRICK
TO MATCH EXIST

PVMT IN ADJ
AREA

SEE PLANTING PLAN

6"
CURB

6"
CURB

3" H CURB
AROUND

PLANTING AREA

PRECAST
CONC

TILES W/
RECESSED

POLE
MOUNTS
PER PLAN

ALIGN

STREET LEVEL BEYOND

STREET LEVEL

FOOTING AND
BEAM PER

STRUCTURAL

0
PORTWALK LEVEL+6"

±16'-9"
PORTWALK, SEE UD05.0

7'-6"
GBCP

PER PLAN

PORTWALK
GUARDRAIL -
SEE SHEET UD03

6'-6"
RAMP

PER PLAN

2'-8"
GBCP

PER PLAN

6" CURB BEYOND

0
+6"

PORTWALK BEYONDPROPOSED PAVEMENT
PER PLAN

EXISTING
PAVEMENT

SEE SHEET UD06 FOR
SECURITY GATE DETAILS 

0
STREET & PORTWALK LEVEL+6"
STREET LEVEL BEYOND

EXISTING
BATHROOM

UD02.1

G
EN

ER
A

L 
SE

C
TIO

N
S 

2 
O

F 
2

SECTION THROUGH CORTEN PLANTERS BETWEEN DOCKS 'T' & 'U'1 1/2" = 1'-0"

TYPICAL SECTION THROUGH UPPER PLAZA PLANTER & PORTWALK2 1/2" = 1'-0"

TYPICAL SECTION THROUGH RAMP & PORTWALK3 1/2" = 1'-0"

SECTION THROUGH EXISTING & PROPOSED PAVEMENT & DOCK "V" GATE4 1/2" = 1'-0"

mmartin
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STREET LEVEL0
PORTWALK LEVEL+6"

(8) 6" SQ., 82"H
POWDER COAT ALUM POSTS
& WELDED BASE w/ PYRAMID
CAP

75"H PANELS W/ POWDER
COAT ALUM OR EQUIVALENT

(2) 6'-0" X 6'-0"
POWDER COAT ALUM DOOR
LEAF W/ HORIZONTAL STYLE
SIDING, SET DOOR LEAF 4" AFF

DUMPSTER DUMPSTER CART

STREET LEVEL0
PORTWALK LEVEL+6"

PROVIDE PLATFORM FOR
CART STORAGE AREA
 - ALIGN TO PORTWALK LEVEL

PROVIDE PLATFORM FOR
CART STORAGE AREA
 - ALIGN TO PORTWALK LEVEL

CART

STREET LEVEL0
PORTWALK LEVEL+6"

(1) 3'-9" X 6'-0" POWDER COAT ALUM DOOR LEAF W/ HORIZ STYLE SIDING - SET DOOR LEAF 4" AFF

CART
DUMPSTER DUMPSTER

STREET LEVEL0
PORTWALK LEVEL+6"

CART

STREET LEVEL0

SEE
PLANTING

PLAN

(2) DUMPSTERS

(6) 6" SQ., 82"H
POWDER COAT ALUM POSTS
& WELDED BASE w/ PYRAMID
CAP

75"H PANELS W/ POWDER
COAT ALUM OR EQUIVALENT

(2) 6'-0" X 4'-0"
POWDER COAT ALUM DOOR
LEAF W/ HORIZONTAL STYLE
SIDING, SET DOOR LEAF 4" AFF

STREET LEVEL0

DUMPSTER DUMPSTER

3' 12'-8" 7'-2"

4'
-7

"

15'-8" 2'-11" 4'-3"

PROVIDE
3'-8" X 15'-0"

CLEAR INTERIOR FOR (2)
DUMPSTERS - SHOWN AS

DASHED

PROVIDE
3'-5" X 6'-0"

CLEAR INTERIOR FOR CARTS  -
SHOWN AS DASHED

PROVIDE 3"H CONC
FOOTINGS W/ 1"
CHAMFER AS LOCATED

SET EDGE OF FOOTING, 4" MIN FROM CURB FACE, TYP.

UD02.2
2

UD02.2
3

UD02.2
5

UD02.2
4

5'
-8

"
10

'

15
'-8

"

11'-2"

SET EDGE OF
FOOTING 2" FROM

CURB FACE

PROVIDE
15'-0" X 10'-6"

CLEAR INTERIOR FOR (2)
DUMPSTERS - SHOWN AS

DASHED

8'-11"

PROVIDE 3"H CONC
FOOTINGS W/ 1"
CHAMFER AS LOCATED

UD02.2
7

UD02.2
8

ENSURE FOOTING DOES NOT
ENCROACH EDGE OF ADA ACCESS
AISLE

UD02.2

TR
A

SH
 E

N
C

LO
SU

RE
 P

LA
N

 &
EL

EV
A

TIO
N

S 
1 

O
F 

2

TRASH ENCLOSURE 'A' - SOUTH EAST ELEVATION4 1/2" = 1'-0"

TRASH ENCLOSURE 'A' - SOUTH WEST ELEVATION2 1/2" = 1'-0"

TRASH ENCLOSURE 'A' - NORTH WEST ELEVATION5 1/2" = 1'-0"

TRASH ENCLOSURE 'A' - NORTH EAST ELEVATION3 1/2" = 1'-0"

TRASH ENCLOSURE 'B' - NORTH WEST ELEVATION7 1/2" = 1'-0"
TRASH ENCLOSURE 'B' - SOUTH WEST ELEVATION8 1/2" = 1'-0"

TRASH ENCLOSURE 'A' - PLAN VIEW1 1/2" = 1'-0"

1' 2'0' 4'

TRASH ENCLOSURE 'A' - PLAN VIEW6 1/2" = 1'-0"

1' 2'0' 4'
TRASH ENCLOSURE DESIGN STYLE REFERENECE9 1/2" = 1'-0"

ENCLOSURE IMAGE FOR
REFERENCE COURTESY OF
EADS FENCE COMPANY

mmartin
Stamp



STREET LEVEL0

(2) DUMPSTERS
(6) 6" SQ., 82"H
POWDER COAT ALUM
POSTS & WELDED BASE w/
PYRAMID CAP

75"H PANELS W/
POWDER COAT ALUM
OR EQUIVALENT

(2) 6'-0" X 4'-0"
POWDER COAT ALUM
DOOR LEAF W/
HORIZONTAL STYLE
SIDING, SET DOOR LEAF
4" AFF

UD02.3
2

8'-11" 2'-7"

11'-8"

PROVIDE 3"H CONC
FOOTINGS W/ 1"

CHAMFER AS LOCATED

SET EDGE OF FOOTING 6" FROM CURB FACE

8'
-4

"

UD02.3
3

PROVIDE
11'-0" X 7'-10"

CLEAR INTERIOR FOR (2)
DUMPSTERS - SHOWN AS

DASHED

UD02.3
4

TO
TA

L 
SI

D
IN

G
 H

EI
G

HT
6'

-0
" M

IN
., 

TY
P.

TO
TA

L 
PO

ST
 H

T
7'

-0
" M

IN
., 

TY
P.

STREET LEVEL0

DUMPSTER

STREET LEVEL0

DUMPSTER DUMPSTER

UD02.3

TR
A

SH
 E

N
C

LO
SU

RE
 P

LA
N

 &
EL

EV
A

TIO
N

S 
2 

O
F 

2

TRASH ENCLOSURE 'C' - NORTH EAST ELEVATION2 1/2" = 1'-0"

TRASH ENCLOSURE 'C' - PLAN VIEW1 1/2" = 1'-0"

1' 2'0' 4'

TRASH ENCLOSURE 'C' - NORTH EAST ELEVATION3 1/2" = 1'-0"
TRASH ENCLOSURE 'C' - NORTH EAST ELEVATION4 1/2" = 1'-0"
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RAILING BEYOND

EDMONDS YACHT CLUB
BEYOND (NOT TO SCALE)

EDMONDS YACHT CLUB
BEYOND (NOT TO SCALE)

UD02.4

C
EN

TR
A

L 
PL

A
ZA

 E
LE

V
A

TIO
N

S

CENTRAL PLAZA - SOUTHEAST ELEVATION1 1/4" = 1'-0"

CENTRAL PLAZA - SOUTHEAST ELEVATION3 1/4" = 1'-0"

CENTRAL PLAZA - SOUTHEAST ELEVATION4 1/4" = 1'-0"

CENTRAL PLAZA - SOUTHEAST ELEVATION2 1/4" = 1'-0"

mmartin
Stamp



CL OF POLE-MOUNTS

42'-0"
IN-GROUND POLE MOUNTS PER PLAN

PLANTERS
SEE PLANTING PLAN

3'-0"
MIN.
PED

ACCESSEQ EQ EQ EQ EQ EQ EQ

GATE BEYOND
EXISTING
RESTROOM

UD02.5

UP
PE

R 
PL

A
ZA

 D
ET

A
IL

S 
&

 E
LE

V
A

TIO
N

S

CENTRAL PLAZA - SOUTHEAST ELEVATION4 1/4" = 1'-0"

UPPER PLAZA PLAN DETAIL1 1/4" = 1'-0"

UPPER PLAZA PAVEMENT PLAN DETAIL2 1/4" = 1'-0"

UPPER PLAZA PAVEMENT SECTION DETAIL3 1/4" = 1'-0"

PROVIDE JOINT FILLER MATERIAL BETWEEN CAST IN PLACE CONCRETE AND GBCP

mmartin
Stamp



3'
-7

"

3"
M

A
X

2'
-5

3 8"
V

ER
TIC

A
L 

RA
IL

IN
G

3"
M

A
X

2X8 ANNODIZED ALUMINUM TOP
HANDRAIL (CONTINUOUS)

ANNODIZED ALUMINUM PLATE
WELDED TO TOP OF POST

ANNODIZED ALUMINUM  4"X4" POST (TYP.)

SEE STRUCTURAL SET FOR MORE INFORMATION

GUARDRAIL POST ANCHOR ATTACHMENT
TBD (MATERIAL TO REMAIN ANNODIZED
ALUMINUM) AND SHALL NOT OCCLUDE

GLASS BLOCK SURFACE

ANNODIZED ALUMINUM 1.5"X1"
RECTANGULAR BARS

ANNODIZED ALUMINUM 2.5"X2"
GUARDRAIL (TOP & BOTTOM AS SHOWN)

CONCRETE (GRAY)/GLASS
BLOCK PANEL (TBD)

GUARDRAIL EXISTING
GANGWAYEQ

GUARDRAIL
EQ

4"

±3'-2"4"

2
UD03

EQ EQ

2
UD03

+6" PORTWALK LEVEL

EQ EQ

HANDRA
TO FACE
(WATERS

ENSURE ALL GUARDRAIL OPENINGS
TO BE <4" TYP.

+6" PORTWALK LEVEL

EXTEND HANDRAIL 2" PAST COLUMN, TYP.

EXISTING
GANGWAY
GUARDRAIL

ENSURE ALL GUARDRA
TO BE <4" TYP.

3
TYPICAL PORTWALK GUARDRAIL CONNECTION
1 1/2" = 1'-0"

2
PORTWALK GUARDRAIL SECTION AT POST
3" = 1'-0" UD03.0

PO
RT

W
A

LK
 G

UA
RD

RA
IL

 D
ET

A
IL

S

GENERAL NOTES:
1. SMALL WOODEN MEMBERS SHALL HAVE
PRE-DRILLED HOLES TO PREVENT SPLITTING
DURING CONSTRUCTION.
2. ALL BOLTS, NUTS, WASHERS, ETC. SHALL BE
HOT DIPPER GALVANIZED AFTER FABRICATION
IN ACCORDANCE W/ ASTM A153.

5
TYPICAL GUARDRAIL ALIGNMENT w/ RESPECT TO GANGWAY PLAN
1
2" = 1'-0"

6
GUARDRAIL ALIGNMENT ON DOCK 'M&N'
1
2" = 1'-0"

1
TYPICAL GUARDRAIL PLAN
1" = 1'-0"

4
TYPICAL PORTWALK GUARDRAIL ELEVATION AT GANGWAY, TYP.
1" = 1'-0"

mmartin
Stamp



DOCK

1.2
UD04.1

4'
-6

"
C

RO
W

N
8'

-6
"

G
A

TE
12

'-1
13 4"

EQ
GATE

4'
DOOR

EQ
GATE

GATE WIDTH PER PLAN

CONCRETE/GLASS
BLOCK PANEL

AL VERT TO
DOOR BLW

ALIGN SIGNAGE TO CENTER
GATE 'CROWN'. SEE SHEET

UD04.1 FOR CORRESPONDING
GATE SIGNAGE

GALVANIZED ALUMINUM GATE
BOLTED <4" AFF, SEE PLAN.

HEADER FRAME:
9"X3" RECTANGULAR TUBE

BORDER & BOTTOM FRAME:
3" SQUARE TUBE

FENCE:
1-1/2" SQUARE TUBE

42"x94" SLIDING GALV. ALUM.
DOOR SET <4" AFF w/ DOOR

HARDWARE 48" AFF

CONCEALED SLIDING DOOR
TRACK AS SHOWN - HARDWARE

PER MANUF., TBD.

SEE:
FOR SIGNAGE
PLACEMENT
DETAIL

12
5

ASSEMBLY AND METAL
THICKNESS TBD.

6"

1&2
UD03

GUARDRAIL

9'
-6

1 2"
O

V
ER

HA
N

G
IN

G
G

A
TE

 F
RA

M
E

BOAT DOCKINGPORTWALK

PER PLAN

SEE:
FOR

GUARDRAIL
DETAILS

BOAT DOCKINGPORTWALK

GLASS BLOCK
& CONC PANEL

13
'

G
A

TE

GUARDRAIL
BEYOND, SEE
SHEET UD03

EDGE OF PORTWALK

GATE & CROWN BEYOND

PER PLAN

EXISTING GANGWAY

PORTWALK BEYOND

GUARDRAIL

3'-6" 4' 3'-6"

11'-3"
GATE WIDTH

9'
-6

"
G

A
TE

 D
EP

TH

GANGWAY

3'
-3

"
6'

-1
1 2"

5'
-3

"

4'

14
'-6

"
G

AT
E 

W
ID

TH

4'-7 1
2 "GATE DEPTH

4'-4 1
2 "

5'
-1

1 2"

GANGWAY

4'
-2

3 4"

4'
-7

1 2"

3'-6" 4' 3'-6"

9'
-6

1 2"
G

A
TE

 D
EP

TH

11'-3"
GATE WIDTH

4'
-9

1 2"

4'
-7

1 2"

GANGWAY

4' 5'-8"

11'
GATE WIDTH

EXISTING
FLOATING

BRIDGE FISHING
PIER

1'-1"

R
DOCK "DOCK" SIGN SET 1" ABOVE

TOP EDGE OF DOCK TYPE
LETTERING

4'-3"

2'
-4

1 4"
10

1 2"

3'
-2

3 4"

ENSURE DOCK LETTER
PLACEMENT IS VERTICALLY

CENTERED & SET 3" FROM
BOTTOM EDGE OF GALV

STEEL SHEET

 LETTER SHOWN AS
EXAMPLE ONLY. SEE UD04.1

FOR DOCK LETTERING
SPECIFICATIONS

SIGNAGE MATERIAL & FABRICATION
METHOD

3/16" D GALV STEEL SHEET
LASER CUT AND WELDED IN PLACE

 LETTERS TO BE SET & LASER CUT

GLASS BLOCK
 & CONC PANEL

DOCK
1.2

UD04.1

1
UD04

GATE WIDTH PER PLAN

C
RO

W
N

G
A

TE

12
'-1

13 4"

AL VERT
TO DOOR BLW

SEE:
FOR
SIGNAGE
PLACEMENT
DETAIL

SEE:
FOR GATE
& CROWN
MATERIALS
& SIZES

GLASS BLOCK
 & CONC PANEL

EDGE OF PROPOSED WORK

DOCK

GUARDRAIL
BEYOND

EDGE OF PROPOSED WORK

GUARDRAIL
BEYOND

1
UD04SEE:

FOR GATE
MATERIALS & SIZES

8
UD04.1

SIGN 'V':
36" SQUARE

GATE WIDTH PER PLAN

ALIGN SIGNAGE 'V'
TO CENTER OF GATE
PANEL - 3' AFF. SEE:
FOR LETTERING
DIMENSIONS

GUARDRAILGUARDRAIL

GATE WIDTH PER PLAN

1&2
UD04SEE:

FOR GATE & CROWN
MATERIALS & SIZES

GUARDRAILGUARDRAIL
GUARDRAILGUARDRAIL

GATE & CROWN
BEYOND

GATE WIDTH
PER PLAN

1&2
UD04SEE:

FOR GATE & CROWN
MATERIALS & SIZES

GUARDRAILGUARDRAIL

GATE & CROWN
BEYOND

1
SECURITY GATE 'P','Q','R','T' &'U' FRONT ELEVATION
1/4" = 1'-0"

2
SECURITY GATE 'P','Q','R','T' &'U'  ELEVATION
1/4" = 1'-0"

UD04.0

SE
C

UR
ITY

 G
A

TE
S

3
SECURITY GATE 'V' SIDE ELEVATION
1/4" = 1'-0"

7
SECURITY GATE 'M &N' EAST ELEV
1/4" = 1'-0"

8
SECURITY GATE 'M &N' WEST ELEVATION

1/4" = 1'-0"

11
SECURITY GATE 'P','Q','R','T',& 'U' PLAN LAYOUT
1/4" = 1'-0"

12
SECURITY GATE 'M&N' PLAN LAYOUT
1/4" = 1'-0"

13
SECURITY GATE 'S' PLAN LAYOUT
1/4" = 1'-0"

14
SECURITY GATE 'V' PLAN LAYOUT
1/4" = 1'-0"

GENERAL NOTES
1. VERIFY IN FIELD GANGWAY
LOCATIONS THEN PROVIDE 3'-0"
CLEARWAY IN-BETWEEN RAILINGS
INSIDE METAL GATES.

5
GATE SIGNAGE DETAIL
1/2" = 1'-0"

6
SECURITY GATE 'M&N' FRONT ELEVATION
1/4" = 1'-0"

4
SECURITY GATE 'V' FRONT ELEVATION
1/4" = 1'-0"

9
SECURITY GATE 'S' SOUTH ELEVATION
1/4" = 1'-0"

10
SECURITY GATE 'S' NORTH ELEVATION
1/4" = 1'-0"

mmartin
Stamp



1'
-9

"
C

EN
TE

R 
O

F 
C

RO
W

N

FINISH FLOOR

SEE SHEET UD04
FOR GATE

DETAIL

CENTER ALIGN
TO GATE BELOW

WELD SIGN TO
RESPECTIVE METAL

GATE "CROWN"

1'
-9

"
C

EN
TE

R 
O

F 
C

RO
W

N

FINISH FLOOR

SEE SHEET UD04
FOR GATE

DETAIL

CENTER ALIGN
TO GATE BELOW

WELD SIGN TO
RESPECTIVE METAL

GATE "CROWN"

8'
-6

"
G

A
TE

4'
-6

"
C

RO
W

N

2'
-2

"

2'-7"

2'
-0

"

1'-11"

2'
-8

"

2'-0" 1'-93
4"

2'

2'
-1

"

1'-71
2"

2'

1'-8" 2'-13
4"

2'
-0

1 2"

1'-93
4"

2'
-0

1 2"

UD04.1

SE
C

UR
ITY

 G
A

TE
 D

ET
A

IL

1
GATE SIGNAGE REFERENCE FRONT VIEW

GATE SIGNAGE 'M&N' GATE SIGNAGE 'P'
1/2" = 1'-0"

2
GATE SIGNAGE 'Q'
1/2" = 1'-0"

3
GATE SIGNAGE 'R'
1/2" = 1'-0"

4
GATE SIGNAGE 'S'
1/2" = 1'-0"

1
GATE SIGNAGE REFERENCE FRONT VIEW
1/4" = 1'-0"

GATE SIGNAGE 'M&N'
1/2" = 1'-0"

GATE SIGNAGE 'P'
2

GATE SIGNAGE 'Q'
3

GATE SIGNAGE 'R'
4

GATE SIGNAGE 'S'
5

GATE SIGNAGE 'T'
1/2" = 1'-0"

6
GATE SIGNAGE 'U'
1/2" = 1'-0"

7
GATE SIGNAGE 'V'
1/2" = 1'-0"

8 9

mmartin
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VARIABLE SLOPE NOT TO EXCEED 10:1

SIDEWALK ELEVATION

DETECTABLE WARNING DOMES

5'-0" MIN.
TYP 4'-0" MIN.

6" CURB
BEYOND

2'-0"
DETECTABLE
WARNING

DOMES

6'-0"
TOTAL RAMP

12:1 MAX SLOPE

5'-0"
MIN.
CLR

SAWCUT AND REPLACE
ASPHALT PER CIVIL

8'
C

O
N

C
RE

TE
 P

A
N

EL
W

/ 
G

LA
SS

 B
LO

C
K

15
'

TO
TA

L 
W

ID
TH

 O
F

O
V

ER
W

A
TE

R 
SU

RF
A

C
E

PARKING LOT

WATERSIDE

FACE OF CURB
BACK OF CURB

CAST IN PLACE CONCRETE

7'
C

O
N

C
RE

TE
 P

A
N

EL
W

/ 
G

LA
SS

 B
LO

C
K

EDGE OF PANEL

12'

GUARDRAIL

1'
-3

"

8'
C

O
N

C
RE

TE
 P

A
N

EL
W

/ 
G

LA
SS

 B
LO

C
K

6
9

TO
TA

L 
W

ID
TH

 O
F

O
V

ER
W

A
TE

R 
SU

RF
A

C
E

WATERSIDE

BACK OF CURB

CAST IN PLACE

2'
-6

"
C

O
N

C
RE

TE
 P

A
N

EL
W

/ 
G

LA
SS

 B
LO

C
K

EDGE OF PANEL

GUARDRAIL, SEE UD03

12'

RAMP

SECURITY GATE,
SEE UD04

EXISTING GANGWAY

Notes: Compo

c.)  HORIZONTAL ISOLATION / DRAINAGE LAYER

b.)  INSULATION LAYER

a.)  MEMBRANE, PROTECTION & DRAINAGE LAYER

STRUCTURAL SLAB

WEAR SLAB "BASE

WITH ISOLATION/
DRAINAGE 

UNBONDED PAVER
SURFACE WITH
DRAINAGE/
ISOLATION LAYER

BONDED WEAR SLAB 3
1/2" TYP. EMBEDDED
(SNOW MELT OPTIONAL)

a.)  Prevents wate
      into occupied
b.)  Provides a th
      envelope.
c.)  Provides prim
      drainage to c
      basins.
d.)  Serves as a b
      final architec
      features and/
      load bearing 
e.)  Provides exp
      contraction sp
      movement du
      seasonal ther
      cycles; secon
      path.
f.)   Resists wear 
      movement fr
      expansion.
1.)  Serves as a "f
      wear slab sur
      or without sn
2.)  Paver surface
      setting bed; w
      without snow
      setting bed.
3.)  Supports/mai
      vegetation gr
      irrigation opt

e.) VERTICAL 
ISOLATION/DRAINAGE

f.) WALL/DEEP
WELL PLANTER

MEMBRANE/ISOLATION/ DRAINAGE/WEAR BASE SLAB SYSTEM

FINISHED SLAB  
& EXPOSED 
ARCHITECTURAL 
FEATURES

1
RAMP ELEVATION FRONT VIEW, TYP.
1/4" = 1'-0"

2
RAMP ELEVATION SECTION VIEW, TYP.
1/4" = 1'-0"

4
TYPICAL CONCRETE & GLASS BLOCK - TYPICAL PANEL PATTERN PLAN
1/4" = 1'-0"

6
TYPICAL CONCRETE & GLASS BLOCK PANEL PATTERN AT RAMPS
############

UD05.0

SU
RF

A
C

E 
TR

EA
TM

EN
T 

D
ET

A
IL

S

GENERAL NOTES:
1. ALL OVERWATER PAVING TO BE SPECIFIED WITH '71R'

STRUCTURAL-GRADE GLASS BLOCK, CONFIGURED WITH
MORE THAN OR EQUAL TO 50% LIGHT TRANSMISSION.

2. ALL PANELS TO HAVE 2" MINIMUM CONCRETE PERIMETER ON
ALL SIDES OF GLASS BLOCK PAVER PANEL.

3. ALL PANELS TO HAVE CONCRETE WITH NATURAL GREY FINISH.
(VERIFY)

5
TYPICAL CONCRETE & GLASS BLOCK PANEL PATTERN PLAN AT PLANTER
1/4" = 1'-0"

3
TYPICAL SECTION OF GLASS BLOCK & CONCRETE PAVERS
NTS

8
CONCRETE FINISH - FOR REFERENCE ONLY
NTS

7
TYPICAL CONCRETE & GLASS BLOCK - TYPICAL PANEL PATTERN PLAN
1/2" = 1'-0"

mmartin
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12
'-0

"

37 14"

30 14"
PLACE (5) BIRD DETERRENTS - EQUALLY SPACED SEE:

6 
1 2" 3 

3 4"

PHOTO MOTION SENSOR

5
UD06

19 14"
DIA 4 

3 4"

3 
3 4"

10"

7" DIA.

5" DIA.

1
PEDESTRIAN LIGHT FRONT VIEW
1/2" = 1'-0"

UD06.0

PE
D

ES
TR

IA
N

 L
IG

HT
IN

G
 &

 B
IR

D
D

ET
ER

RE
N

T 
D

ET
A

IL
S

2
PEDESTRIAN LIGHT DETAILED SIDE VIEW
1 1/2" = 1'-0"

NOTE:
'PEDESTRIAN LIGHT' TO BE LEO AREA LIGHT LE SERIES:
POLE: 12FT
WT: 40 LB
EPA: 1.14 FT2
PHOTO/MOTION SENSOR
MATERIAL: POWDERCOAT METAL - 'TITANIUM'

3
PEDESTRIAN LIGHT DETAILED BOTTOM VIEW
1 1/2" = 1'-0"

4
PEDESTRIAN LIGHT BRACKET DETAIL
1 1/2" = 1'-0"

6
PEDESTRIAN LIGHT PRODUCT SHEET
1 1/2" = 1'-0"

5
BIRD DETERRENT PRODUCT SHEET
1 1/2" = 1'-0"

mmartin
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2"x2"x96" ZINC
PLATED STEEL,
PRE-PUNCHED
SIGN POST OR
SIMILAR

12"

18
"

6"

(2)(3) 6"X12" VAN
ACCESSIBLE ADA
PARKING SIGN

(1)(3)12"X18"
OFFICIAL
WASHINGTON
STATE ADA
PARKING SIGN PER
RCW 70.92.120

ADA PARKING SIGNS MUST BE
RUST-FREE, RETROREFLECTIVE
MATERIAL SIGN FACE,
HEAVY-GRADE .063 ALUMINUM
WITH 7-YEAR OUTDOOR RATING
OR SIMILAR

DRIVE RIVET TO AFFIX SIGN
TO POST (2 PER SIGN TYP)

1'-0" MIN

DRY-PACK
CONCRETE
BACKFILL

3"

PROVIDE 7GA
MOUNTING SLEEVE
FOR SIGNAGE

(1) GALV ANGLE BOLT IN (2)
ADJACENT HOLES

2'
-0

"

(3
) 5

'-0
" M

IN
. T

O
 F

IN
IS

HE
D

 E
LE

V
A

TIO
N

GENERAL NOTE:

(1) PROVIDE AN "ADA
PARKING STALL" SIGN PER
PLAN.

(2) IN ADDITION TO (1), FOR
VAN-ACCESSIBLE PARKING
STALLS, PROVIDE
"VAN-ACCESSIBLE" SIGN.
PROVIDE 1" MAX. SPACING
BETWEEN SIGNS.

(3) SIGN(S) TO BE MOUNTED
5'-0" MIN. ABOVE FINISHED
ELEVATION.

STALL WIDTH
8'-0" MIN.

11'-0" AT VAN-ACCESSIBLE STALL
8'-0" IF ACCESS AISLE IS 8'-0"

ACCESS AISLE
5'-0" MIN.

8'-0" MIN. AT
VAN-ACCESSIBLE STALL
8'-0" IF VAN-ACCESSIBLE

STALL IS 8'-0"

36" SQUARE ADA
PARKING SYMBOL,
TYP.

ADJACENT STALL
PER PLAN

FLAT WHITE EXTERIOR
TRAFFIC STRIPING
PAINT OR SIMILAR

HANDICAP BLUE STRIPING
PAINT OR SIMILAR

DIAGONAL STRIPINGAT 36" MAX
O.C. W/ FLAT WHITE EXTERIOR
TRAFFIC STRIPING PAINT OR
SIMILAR, TYP.

ACCESS AISLE DEMARCATOR
TO BE PAINTED W/ HANDICAP
BLUE STRIPING PAINT OR
SIMILAR, TYP.

PARK STRIPING TO BE PAINTED W/ FLAT
WHITE EXTERIOR TRAFFIC STRIPING

PAINT OR SIMILAR, TYP.

18
'-0

" M
IN

.

'NO PARKING' STRIPING WITHIN THE
LOADING & UNLOADING ACCESS
AISLE IN 12" HIGH MIN. LETTERING
W/ WHITE EXTERIOR TRAFFIC
STRIPING PAINT OR SIMILAR, TYP.

1
UD06.1

FOR ADA PARKING STALL
SIGNAGE DETAILS &
MOUNTING, SEE

18
'-0

" M
IN

GENERAL NOTE:

SEE            FOR MORE
INFORMATION ON
SIGNAGE, STRIPING
SPACING, MATERIAL AND
COLOR

ORIENT SIGNAGE TO
FACING HEAD-IN
PARKING

STALL WIDTH
8'-0" MIN

11'-0" AT VAN-ACCESSIBLE STALL

8'-0" IF ACCESS AISLE IS 8'-0"

PROVIDE 5'-0"

ACCESS AISLE FOR
EACH

ANGLED ADA

PARKING STALL, 8'-0" IF

VAN-ACCESSIBLE

SEE
1

UD06.1

2
UD06.1

UD06.1

SI
G

N
A

G
E 

D
ET

A
IL

S

1
ADA PARKING SIGN DETAILED ELEVATION
3"  = 1'-0"

2
90 DEGREE ADA PARKING STALL PLAN DETAIL
1/2" = 1'-0"

3
60 DEGREE (ANGLED) ADA PARKING STALL PLAN DETAIL
1/2" = 1'-0"

mmartin
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2
UD07.1

1
UD07.1UPPER PLAZA - PLANTING SITE PLAN

3
UD07.1

CENTRAL PLAZA PLANTING SITE
PLAN

UPPER PORTWALK PLANTING PLAN

Scientific Name Common Name Size Quantity
Cornus nuttallii Pacific Dogwood 3" cal
Chamaecyparis obtusa ‘Gracilis’ Slender Hinoki Cypress 3" cal
Prunus serrulata 'Amanogawa' Amanogawa Flowering Cherry 3" cal
Ginkgo biloba 'Princeton Sentry' Princeton Sentry Ginkgo
Liquidambar styraciflua Sweetgum

Pinus contorta var. Chief Joseph Chief Joseph Pine 10 gal
Ceanothus sanguineus Red Stem Ceanothus 5 gal
Cornus sericea Red Osier Dogwood 5 gal
Gaultheria shallon Salal 3 gal
Hosta "Guacamole" Hosta
Lupinus litooralis Broadleaf Lupine 3 gal
Mahonia (Berberis) aquifolium Tall Oregon grape 5 gal
Nandina domestica Heavenly Bamboo 5 gal
Ribes sanguineum Flowering Currant 5 gal
Rosa nutkana Nootka Rose 5 gal
Pinus mugo  'Tannenbaum'
or Jakobsen Mugo Pine 5 gal
Polystichum munitum Sword fern 3 gal
Sarcococca hookeriana var. humilis Sweet Box

Armeria maritima Thrif/Sea Pink 230 SF
Arctostaphylos uva-ursi Kinnikinnik 12"x12" 480 SF
Daphne odora 'Aureo-marginata' Winter Daphne 250 SF
Deschampsia cespitosa Tufted Hairgrass 12"x12" 150 SF

8
2
15

8

0

7
9

13
18
20
20

18

3

2
3

6

41

17
31

GENERAL PLANTING SITE PLAN 16' 32'0' 64'

 1"= 32'-0"

UD07.0

PL
A

N
TIN

G
 S

ITE
 P

LA
N

 &
 S

C
HE

D
UL

E

DOCK "P" DOCK "Q" DOCK "R" DOCK "S"DOCK "N" DOCK "T" DOCK "U"

EDMONDS
YACHT CLUB

1

ADMIRAL WAY

300 ADMIRAL WAY

RESTROOM
FACILITY

DOCK "V"

PLANTING SCHEDULE2

STREET TREES MUST BE
PLANTED ACCORDING TO THE
CITY’S STREET TREE PLAN

NOTES:
1 CONTRACTOR SHALL ARRANGE TO MEET ON SITE WITH THE PROJECT REP TO

DISCUSS LIMITS OF WORK AND METHODS.  CONSTRUCTION ACTIVITIES SHALL
NOT COMMENCE UNTIL ACCESS, LMITS OF WORK, AND METHODS ARE
APPROVED. ALL SAFETY FENCING AND TESC MEASURES MUST BE INSTALLED
PRIOR TO COMMENCING CONSTRUCTION ACTIVITIES.

2 ALL PLANTS TO BE SAVED AND PROTECTED WITHIN PLANTING AREAS WILL BE
FLAGGED BY ENGINEER. NOTIFY ENGINEER FIVE (5) DAYS PRIOR TO START OF
CLEARING ACTIVITY.

3 MITIGATION PLANTING PLANS REPRESENT A CONCEPTUAL PLANT LAYOUT.
FINAL PLANT LOCATIONS SHALL BE APPROVED BY PROJECT REP PRIOR TO
PLANTING, COORDINATE DATA WILL BE PROVIDED ELECTRONICALLY FOR
LOCATION OF PLANTING AREA BOUNDARIES.

4 ALL PLANTS SHALL BE NURSERY GROWN A MINIMUM OF ONE YEAR, PLANT
MATERIAL IS TO BE SUPPLIED BY COMMERCIAL NURSERIES.  PLANT
SUBSTITUTIONS ARE SUBJECT TO APPROVAL BY PROJECT REP.

5 MITIGATION PLANTING SHALL TAKE PLACE DURING THE DORMANT SEASON
(OCTOBER 1ST TO MARCH 1ST).  PLANTING MAY BE ALLOWED AT OTHER TIMES
AFTER REVIEW AND WRITTEN APPROVAL BY PROJECT REP.

6 THE CONTRACTOR SHALL BE RESPONSIBLE FOR DISPOSING OF ALL DEBRIS AND
EXCESS SOIL OCCASIONED BY THIS PROJECT.

7 CONTRACTOR SHALL VERIFY THE LOCATION OF ALL UTILITIES PRIOR TO
EXCAVATION.

8 ALL DIMENSIONS FOR LISTED HEIGHT, LEGNTH, AND CONTAINER SIZE ARE
MINIMUM REQUIREMENTS.

9 EXISTING AREAS DISTURBED BY CONSTRUCTION ACTIVITIES AND NOT SHOWN
TO BE RE-VEGETATED ON THESE PLANS SHALL BE RESTORED AND SEEDED.

10 DISCREPANCIES BETWEEN THE PLANS AND SITE CONDITIONS SHALL BE
BROUGHT TO THE ATTENTION OF THE PROJECT REP PRIOR TO PROCEEDING
WITH EFFECTED WORK.

11 SEE SP SHEETS FOR TEMPORARY EROSION CONTROL MEASURES.
12 CONTRACTOR SHALL BE RESPONSIBLE FOR WATERING PLANTS FOR THE FIRST

YEAR AFTER ACCEPTANCE OF COMPLETION OF PLANTING FOR THE PROJECT.
COUNTY WILL MAKE PROVISIONS FOR WATERING AS NEEDED FOR THE
REMAINDER OF THE ESTABLISHMENT PERIOD AFTER THE FIRST YEAR.

12 CONTRACTOR SHALL REMOVE ALL TREE STAKES AT THE END OF ONE (1) YEAR.

TEMPORARY IRRIGATION NOTES:
1 VERIFY LOCATION OF EXISTING UTILITIES PRIOR TO CONSTRUCTION.
2 ALL WORK SHALL BE IN ACCORDANCE WITH SPECIFICATIONS SECTION 8-03

"IRRIGATION SYSTEMS".
3 CONTRACTOR SHALL PROTECT ALL EXISTING IMPROVEMENTS.  DAMAGE TO THE

EXISTING IMPROVEMENTS SHALL BE REPAIRED OR REPLACED TO THE SOLE
SATISFACTION OF THE OWNER AT NO COST.

4 CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING A SCALED IRRIGATION
PLAN AND APPLICABLE CONSTRUCTION DETAILS WHICH GRAPHICALLY
IDENTIFIES THE LOCATION, SIZES, AND TYPES OF IRRIGATION EQUIPMENT
PROPOSED FOR REVIEW AND APPROVAL BY OWNER'S REP.  CONTRACTOR
SHALL ALSO FIELD VERIFY STATIC PRESSURE PRIOR TO DESIGN PREPARTION.

5 ALL WORK SHALL BE IN COMPLIANCE WITH STATE AND LOCAL CODES.
6 LOCATE ALL VALVES WITHIN ONE (1) FOOT OF THE MAINLINE.
7 FIELD VERIFY ALL SPRINKLER HEAD LOCATIONS (FLAGGING) FOR REVIEW AND

APPROVAL BY OWNER'S REP BEFORE TRENCHING.
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Steven Quarterman 
Senior Associate Ecologist 

Expertise 

Resource agency 
coordination 

Stream habitat and 
biological assessment 

Wetland services 

Biological Assessments 

Permitting 

Education 

Masters of Environmental 
Management, Duke 
University, 1999 

B.A., Biology, Albion
College, 1997

Training 

38 hours of U.S. Army 
Corp of Engineers 
Wetland Delineation 
Training 

Designing Compensatory 
Mitigation and 
Restoration Projects 

Stream Restoration, 
University of Washington 
Professional and 
Continuing Ed., 2012 

Using the Revised 
Washington State 
Wetland Rating System 
for Western Washington 
and Eastern Washington, 
Coastal Training Program 
2008 and 2009 

Backpack Electrofishing 
and Fish Handling 
Techniques Northwest 
Environmental Training 
Center, 2008 

Since 1999, Steven has provided wetland, permitting, and natural resources management 
services in support of a variety of projects. His experience includes wetland/waterway 
delineation, assessment of wetland functions and values, wetland/riparian restoration, 
sensitive species evaluations, and local/state/federal permitting and documentation support 
services. Steven has received training in wetland delineations, and specialized training in 
identifying wetland soils and vegetation; and preparing biological assessments. He has 
significant experience in the preparation of National Environmental Policy Act (NEPA) 
documents, including authoring sections on wetlands, threatened and endangered species, 
and supporting discipline reports.  

City of Shoreline, Echo Lake Park Wetland Areas Investigation; Shoreline, WA. Project 
manager providing technical lead for wetland delineation, ordinary high water mark 
delineation and a landscape design assessment for the City of Shoreline at the Echo Lake 
Park property. The investigation provided the City with the likely jurisdiction and permitting 
requirements associated with Echo Lake and associated piped stream to advance the project. 

Snohomish County, Centennial Trail Culvert Replacement; Arlington, WA. Steven was task 
manager providing wetland and ordinary high water mark delineation, and permitting 
support for repair of four culverts along the Centennial Trail. One of the culverts conveys a 
stream that is considered to be a fish habitat stream and the design was being prepared in 
accordance with WDFW Stream Simulation Guidance documents. A land-disturbing activities 
permit, U.S. Army Corps of Engineers Section 404 permit, and Hydraulic Project Approval 
were acquired for the project. 

City of Tukwila, Urban Center Pedestrian/Bicycle Bridge; Tukwila, WA. Project manager for 
oversight and preparation of NEPA/SEPA documentation as a subconsultant for the City of 
Tukwila’s pedestrian/bicycle bridge connection between Tukwila’s Urban Center and Transit 
Center and the Tukwila commuter rail/Amtrak station, crossing over Green River. Services 
included delineation of ordinary high water mark, Phase I Environmental Site Assessment, 
preparation of NEPA Documented Categorical Exclusion as documented in a WSDOT 
Environmental Classification Summary (ECS) form, Biological Assessment, SEPA checklist, 
Shoreline Substantial Development and Variance applications, cultural/historic resources 
evaluation, Section 4(f) exemption, JARPA preparation, and acquisition of Hydraulic Project 
Approval. 

Wetland/Waterway Delineation Supporting Remedial Investigation; Everett, WA. Project 
scientist responsible for delineating wetlands and waterways on approximately 49 acres 
distributed over three properties. Project involved field delineation of wetlands and 
waterways in accordance with the USACE Wetland Delineation Manual and Ecology Wetland 
Delineation Manual, providing preliminary stream typing in accordance with City Municipal 
Code, and documenting findings. Efforts are in support of installation of a remedial system to 
extract and treat contaminated groundwater. 

College Avenue/Rose Street (CARS) Reconstruction Project; College Place, WA.  Project 
manager providing oversight of preparation of environmental documentation services for 
the City of College Place reconstruction of College Avenue and Rose Street, which included 
culvert replacement along Garrison Creek.   Project included delineation of wetland 
boundaries and ordinary high water mark.  Environmental documentation included 
completion of NEPA Documented Categorical Exclusion as documented in a WSDOT ECS 
form, Biological Assessment, SEPA checklist, critical areas reporting, and JARPA.  
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Jeffrey Fellows, PE 
Vice President, Operations Role: Senior Technical Review 

Expertise 

Phase I and II 
environmental site 
assessments 

Multi-media 
investigations 

Site characterization 
and remediation 

Source control 
evaluations 

Compliance and 
agency negotiations 

Environmental risk 
management 

Data and technical 
document review 

Education 

MBA, Marketing and 
Finance, SUNY at 
Buffalo, 1994 

BS, Geomechanical 
Engineering, 
University of 
Rochester, 1991 

Registration 

Professional Engineer 
(Civil): 2003/ WA (No. 
39848); 2007/AK (No. 
12555); 2017/OR (No. 
92418PE) 

Jeff has more than 22 years of experience in the planning, management, and 
implementation of investigation, remediation, and compliance programs throughout 
the Pacific Northwest and Alaska. His work has included multi-media environmental 
investigation and remediation services, client-agency negotiations, source control 
evaluations, permitting and compliance support, Phase I and II environmental site 
assessments (ESAs), and insurance cost recovery. Several recent projects have 
involved investigation and remedial alternative development for properties identified 
for repurposing or redevelopment. These projects have required management of 
multiple involved parties/agencies, under extremely tight schedules that are 
necessary to achieve key milestones linked to grant- and insurance-related funding 
and permitting constraints. 

Confidential Industrial Client, Port of Longview/Port of Vancouver Development 
Sites; Vancouver and Longview, WA. Jeff was the project manager and 
environmental professional overseeing planning, coordination, implementation, and 
reporting for Phase I and II ESA programs at two potential development sites on Port 
properties. The client, a confidential industrial developer, was looking for waterfront 
property to develop a trans-load facility to support international management and 
shipping of a US domestic product. At each prospective Port property, Phase I ESAs 
were conducted (each covering 40+ acres) requiring evaluation of numerous, 
independent parcels with varying levels of industrial and environmental cleanup 
history. Each Phase I ESA program led to multiple focused Phase II ESAs to further 
evaluate existing soil, groundwater, and sediment conditions, as to how these 
conditions could directly affect potential leasehold/purchase and eventual 
development and operations at the sites. As the sites were within Port facilities, 
coordination of Phase II ESA efforts during active Port and railway management was 
a primary logistical challenge. 

Confidential Data Center Client, Former Quarry Site; Boardman, OR. Jeff was the 
project manager, senior engineer, and environmental professional who planned and 
implemented a combined Phase I and II ESA program at a remote development site 
in northeastern Oregon. In an effort to continue to expand a protective buffer 
around existing industrial operations, a confidential industrial client proposed 
purchase and redevelopment of a former quarry site. The Phase I ESA revealed 
multiple recognized environmental conditions, including diesel- and PCB-
contaminated surface and subsurface soil above human health screening criteria. 
The Phase II ESA resulted in the discovery of an expansive subsurface soil plume that 
required a large-scale excavation, site pre-treatment, and disposal program to 
address. The client chose to pursue cleanup to residential standards to ensure that 
the restored property had the greatest potential for future redevelopment and use. 

Former Boise Cascade Mill Site, Phase I and II ESA Program; Yakima, WA. Jeff was 
the senior engineering and technical reviewer during planning and implementation 
of a Phase I ESA and a two-stage Phase II ESA program at the former Boise Cascade 
Mill Site in Yakima, Washington. A Phase I ESA was completed for the entire 250+ 
acre former Mill comprising 23 parcels, owned and operated by numerous entities. 
Upon completion of the Phase I ESA, Jeff designed and oversaw implementation of a 
two-stage Phase II investigation. The results of the investigation were used by the 
City of Yakima during land acquisition and environmental liability discussions with 
existing property owners and insurance carriers. 
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1.0 INTRODUCTION 

This report summarizes the results of geotechnical engineering services provided by Landau 

Associates, Inc. (LAI) in support of the Port of Edmonds (Port; project owner) North Portwalk and 

Seawall Reconstruction project in Edmonds, Washington (site; Figure 1). 

This report has been prepared with information provided by the Port and CG Engineering, Inc. (project 

civil and structural engineer) and with data collected during LAI’s geotechnical field exploration and 

laboratory testing program. 

1.1 Project Description 

The Port proposes to reconstruct an approximately 900-foot (ft)-long segment of boardwalk (i.e., the 

North Portwalk) at the Edmonds marina and to repair the underlying seawall between its 

administration office and Olympic Beach. Portions of the boardwalk and seawall have deteriorated 

significantly since their original construction in the 1960s, and the proposed renovations will provide 

upgraded public access to the water/shoreline.  

Additionally, two plazas (Upper and Central Plazas) will be constructed adjacent to the boardwalk to 

provide public gathering spaces and restroom access. The Upper Plaza will be constructed in a portion 

of the existing esplanade between the boardwalk and Arnie’s Restaurant. The Central Plaza will be 

constructed in an area currently occupied by a parking lot and the Port’s administration office, which 

will 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 portion of boardwalk that extends north of 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 

seawall terminate at the timber piles. The boardwalk south of N dock is supported along the east 

(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 eastern boundary of the marina basin, where the 

boardwalk abuts the upland pavement. The lower tier is a (subtidal) concrete bulkhead that forms the 

toe of the basin’s east side. An earthen slope with a rock-armored surface is located behind the 

concrete bulkhead. The upper tier is a vertical timber bulkhead. The bulkhead and 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 

sheetpile wall. The lower (concrete) section of seawall, the filled slope between the upper and lower 
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sections, and the concrete bulkhead south of N dock will remain unchanged. The bulkhead timber 

piles will be cut at-grade, and the new sheetpile wall will be installed landward. The existing piles 

cannot be removed completely, 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 along the same alignment, but will be elevated 6 inches to 

create better pedestrian separation from the adjacent drive/fire lane and to 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 steel railings with integrated lighting and 

way-finding signage. Existing electrical utility panels and dock-cart storage at the marina will be 

relocated from the over-water side of the new walkway to the opposite side, over land. Marina gates 

to 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 Scope of Services 

LAI provided the following geotechnical services in accordance with the scope outlined in the 

Professional Services Agreement, Contract No. 2021-365, dated January 28, 2021: 

• Reviewed readily available geologic maps and geotechnical reports for the site and the 
surrounding area. 

• Coordinated the clearance of underground utilities. 

• Advanced two hollow-stem auger borings to characterize soil and groundwater conditions 
along the project alignment. 

• Monitored the explorations, maintained detailed logs of the subsurface conditions observed, 
and collected representative soil samples. 

• Prepared this report, summarizing the results of the field investigation and providing 
geotechnical conclusions and recommendations to support design of the proposed 
improvements. This report also includes: 

‒ a site plan that shows the approximate locations of LAI's borings and the locations of 
explorations included in LAI’s geologic data review (Figure 2). 

‒ summary boring logs and geotechnical laboratory test results. 

‒ a discussion of near-surface soil and groundwater conditions observed at the site. 

‒ an evaluation of the project's consistency with regulations for geologically hazardous 
areas, general shoreline modification, and shoreline stabilization for projects in 
jurisdiction of the City of Edmonds' (City) Shoreline Master Program (SMP). 
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‒ seismic design considerations and parameters, including a review of seismic hazards 
along the project alignment. 

‒ geotechnical design recommendations for a new bulkhead, including lateral earth 
pressures under static, dynamic, and liquefied conditions. 

‒ geotechnical recommendations for tieback anchor capacity. 

‒ axial pile capacities in liquefied and non-liquefied conditions, including an estimate of 
seismically induced downdrag loads on the replacement piles. 

‒ recommendations for testing and monitoring during construction. 
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2.0 SITE CONDITIONS 

The following sections describe the geologic setting of the site and the surface and subsurface 

conditions observed during LAI’s field investigation. Interpretations of site conditions are based on 

LAI’s review of available geologic and geotechnical information and on the results of the site  

reconnaissance, subsurface explorations, and geotechnical laboratory testing. 

2.1 Geologic Setting 

Edmonds is part of the central Puget Lowland region, an area repeatedly covered by ice sheets during 

the Pleistocene geologic epoch. Near-surface deposits in the vicinity of the site consist primarily of fill 

(Minard 1983). Development along the waterfront has further modified the original shoreline.  

Sediments, locally referred to as the Whidbey Formation, likely underlie the near-surface fill deposits. 

The Whidbey Formation consists of dense, bedded, medium- to coarse-grained sand, with layers up to 

160 ft thick reported in the vicinity of the site (Minard 1983). This unit crops out in areas along the 

lower bluffs of Puget Sound. 

2.2 Surface Conditions 

The site is located along Puget Sound in Edmonds, Washington, directly south of Olympic Beach and 

immediately east of the Edmonds marina. Public restrooms and a commercial building are located at 

the north end of the project alignment, the Port administration office at the south end, and the 

Edmonds Yacht Club in between. Paved parking lots are located along the upland side of the existing 

portwalk. Site topography along the project alignment is generally flat. 

2.3 Subsurface Conditions 

Site subsurface conditions were explored on March 8, 2021 by advancing and sampling two hollow-

stem auger borings (B-1 and B-2). The borings were advanced approximately 41.5 ft below ground 

surface (bgs) at the approximate locations shown on Figure 2.  

LAI personnel monitored the explorations, maintained detailed logs of the subsurface soil and 

groundwater conditions observed, and collected representative soil samples. Soil samples were 

transported to LAI’s geotechnical laboratory for further examination and testing. Summary boring logs 

and a detailed description of the field exploration program are provided in Appendix A. Test results 

and a description of LAI’s geotechnical laboratory testing program are provided in Appendix B. 

Supplemental subsurface data were obtained from the following geotechnical studies, performed at 

or near the site: 

• Gary A. Flowers, PLLC. 2008. Subsurface Exploration and Geotechnical Engineering Report: 
Proposed New Yacht Club Building. 
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• Hong West & Associates, Inc. 1990. Geotechnical Soils Investigation, Port of Edmonds North 
Bulkhead Replacement Project. 

• Hong West & Associates, Inc. 1989. Geotechnical Soils Investigation, Port of Edmonds Building 
Repair. 

• Landau Associates, Inc. 2003. Geotechnical Engineering Services: Proposed North Seawall 
Replacement. 

• Landau Associates, Inc. 2003. Supplemental Geotechnical Recommendations: Port of Edmonds 
Administration Building. 

• Landau Associates, Inc. 2002. Port of Edmonds Administration Building. 

The subsurface conditions reported in these studies generally conform with the conditions observed 

in LAI’s March 2021 explorations. Summary logs of previous site explorations are included in 

Appendix C. 

2.3.1 Soil Conditions 

Soil conditions in boring B-1 consisted of asphalt pavement underlain by approximately 25 ft of loose 

to medium dense fill. The fill consisted of sand with little silt content. Medium dense to dense sand 

deposits with variable silt content were observed beneath the fill. The deposits extended to the 

maximum depth explored (41.5 ft bgs). LAI interpreted the deposits to be part of the Whidbey 

Formation. 

Soil conditions in boring B-2 consisted of asphalt pavement underlain by approximately 15 ft of very 

loose to loose fill. The fill consisted of sand with little silt content. Medium dense to dense sand 

deposits with variable silt content were observed beneath the fill. The deposits extended to the 

maximum depth explored (41.5 ft bgs). LAI interpreted the deposits to be part of the Whidbey 

Formation. 

2.3.2 Groundwater Conditions 

During LAI’s March 8, 2021 field investigation, groundwater was observed at approximately 7.5 ft bgs 

in borings B-1 and B-2. The groundwater conditions reported herein are for the specific locations and 

date indicated and may not be representative of other locations and/or times. Groundwater 

conditions will vary depending on local subsurface conditions, weather conditions, tidal fluctuations, 

and other factors. Groundwater levels are expected to fluctuate seasonally, with maximum levels 

occurring during late winter and early spring. 
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3.0 SHORELINE MASTER PROGRAM CONSIDERATIONS 

In-water and upland areas within 200 ft of the Edmonds marina (Puget Sound) are within the 

jurisdiction of the City’s SMP (Edmonds Community Development Code [ECDC], Chapter 24). The site 

has SMP environmental designations of Urban Mixed Use II and Aquatic II. The seawall and adjacent 

upland are located in the Urban Mixed Use II environment, and the overwater portion of the 

boardwalk is in the Aquatic II shoreline environment. The proposed project includes reconstruction of 

an existing, water-dependent recreational development. 

Bolded regulations for geologically hazardous areas (ECDC 24.40.020), general shoreline modification 

(24.50.010[B]), and shoreline stabilization (ECDC 24.50.020) were reproduced from the City’s SMP. 

The responses that follow are intended to address the project’s consistency with the regulations. 

3.1 Geologically Hazardous Areas (ECDC 24.40.020) 

Responses [to bolded regulations] are intended to address the project’s consistency with regulations 

for geologically hazardous areas. 

1) New development or the creation of lots should not be allowed that would cause 
foreseeable risk from geological conditions to people or improvements during the life of the 
development. 

The project design is supported by geotechnical engineering evaluation and recommendations 
intended to minimize risk from existing geological conditions. 

2) New development should not be allowed that would require structural shoreline 
stabilization over the normal, useful life of the development. Exception may be made for 
instances where stabilization is necessary to protect allowed uses where no alternative 
locations are available, and no net loss of ecological functions will result. The stabilization 
measures shall conform to ECDC 24.50.020, Shoreline stabilization. 

The proposed bulkhead reconstruction is considered a new development; however, 
reconstruction of the existing boardwalk must also be maintained and supported. The 
proposed project will not result in a net loss of ecological functions. No alternative locations 
are available, because the project is a component of the Port’s Public Access Plan, which also 
includes planned improvements to the Central and South Portwalks that extend from the 
North Portwalk and collectively run the length of the Edmonds marina. An evaluation of the 
regulations in ECDC 24.50.020, Shoreline Stabilization, is provided below. 

3) Where no alternatives, including relocation or reconstruction of existing structures, are 
found to be feasible and less expensive than the proposed stabilization measure, 
stabilization structures or measures to protect existing primary residential structures may 
be all in conformance with ECDC 24.50.020 requirements and then only if no net loss of 
ecological functions will result. 

Not applicable. The proposed project does not involve existing primary residential structures. 
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3.2 General Shoreline Modification Regulations (ECDC 
24.50.010[B]) 

Responses [to bolded regulations] are intended to address the project’s consistency with general 

shoreline modification regulations. 

1) Shoreline modification activities that do not support a permitted shoreline use are 
considered “speculative” and are prohibited by this master program, unless it can be 
demonstrated to the satisfaction of the shoreline administrator that such activities are in 
the public interest and necessary and for the maintenance of shoreline environmental 
resource values. 

Not applicable. The proposed project is a permitted shoreline use. 

2) Structural shoreline modification measures shall be permitted only if nonstructural 
measures are unable to achieve the same purpose. Nonstructural measures considered shall 
include alternative site designs, increased setbacks, relocation, and bioengineering. 

No alternative locations are available, because the project includes reconstruction/renovation 
of an existing portwalk. Additionally, the project is a component of the Port’s Public Access 
Plan, which also includes planned improvements to the Central and South Portwalks that 
extend from the North Portwalk and collectively run the length of the Edmonds marina. 
Because the adjacent shoreline is developed with recreational/commercial structures, 
bioengineering design is not feasible. 

3) Shoreline modification activities, with the exception of restoration or enhancement efforts, 
are prohibited in wetlands, and undeveloped spits, hooks, bars, barrier beaches, or similar 
accretion terminals or accretion shore forms. 

Not applicable. No wetlands and no undeveloped spits, hooks, bars, barrier beaches, or similar 
accretion terminals or accretion shore forms occur on site or in the immediate vicinity of the 
site. 

4) Proponents of shoreline modification projects shall obtain all applicable federal and state 
permits and shall meet all permit requirements. 

The Port will acquire permits from the U.S. Army Corps of Engineers and the Washington 
Department of Fish and Wildlife (WDFW). 

5) Best Available Science. All reports prepared in support of a shoreline modification shall use 
scientifically valid methods and studies in the analysis of shoreline environment and field 
reconnaissance and reference the source of science used.  

This geotechnical report was prepared by a qualified critical area consultant, applying best 
available science and guidance. 

3.3 Shoreline Stabilization (ECDC 24.50.020) 

Responses [to bolded regulations] are intended to address the project’s consistency with shoreline 

stabilization regulations. 
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1) For the purposes of this section, standards on shoreline stabilization, “replacement” means 
the construction of a new structure to perform a shoreline stabilization function of an 
existing structure which can no longer adequately serve its purpose. Addition to or increases 
in size of existing shoreline stabilization measures shall be considered new structures.  

The sheetpile bulkhead to be installed behind the existing upper timber bulkhead is 
considered “replacement” in accordance with the above condition. 

2) Structural stabilization methods shall be permitted when necessary for reconfiguration of 
the shoreline for mitigation or enhancement purposes. 

Not applicable. The proposed project includes the use of a sheetpile bulkhead to replace a 
section of deteriorating timber bulkhead. 

3) New development that would require shoreline stabilization which causes significant 
negative impacts to adjacent or down-current properties and shoreline areas should not be 
allowed. 

The proposed project includes reconstruction/renovation of an existing portwalk and 
associated bulkhead. Renovations to the bulkhead rely on the underlying seawall for support; 
however, negative impacts to shoreline areas are avoided. 

4) New development on steep slopes or bluffs shall be set back sufficiently to ensure that 
shoreline stabilization is unlikely to be necessary during the normal, useful life of the 
structure, as demonstrated by a geotechnical analysis. 

Not applicable. No steep slopes or bluffs occur on site or in the surrounding area. 

5) New structural stabilization measures shall not be allowed except when necessity is 
demonstrated in the following manner: 

Criteria (a) through (d) are omitted, because the proposed shoreline stabilization includes 
replacement of a deteriorating timber bulkhead as opposed to “new structural stabilization.”  

6) Geotechnical reports pursuant to this section that address the need to prevent potential 
damage to a primary structure shall address the necessity for shoreline stabilization by 
estimating time frames and rates of erosion and report on the urgency associated with the 
specific situation. As a general matter, hard armoring solutions should not be authorized 
except when a report confirms that there is a significant possibility that such a structure will 
be damaged within three years as a result of shoreline erosion in the absence of such hard 
armoring measures, or where waiting until the need is that immediate would foreclose the 
opportunity to use measures that avoid impacts on ecological functions. Thus, where the 
geotechnical report confirms a need to prevent potential damage to a primary structure, but 
the need is not as immediate as the three years, that report may still be used to justify more 
immediate authorization to protect against erosion using soft measures. 

Not applicable. The proposed shoreline stabilization includes replacement of a segment of 
deteriorating timber bulkhead that supports an existing boardwalk (overwater and upland). 
The need for bulkhead repair was determined via a Structural Assessment and Feasibility 
Study (CG Engineering 2020). 
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Shoreline Stabilization Siting and Design Regulations 

1) When any structural shoreline stabilization measures are demonstrated to be necessary, 
pursuant to above provisions. 

a. Limit the size of stabilization measures to the minimum necessary. Use measures 
designed to assure no net loss of shoreline ecological functions. Soft approaches 
shall be used unless demonstrated not to be sufficient to protect primary structures, 
dwellings, and businesses. 

The proposed sheetpile bulkhead will be located landward of the existing upper 
timber bulkhead and will not result in loss of shoreline ecological functions. Soft 
approaches to shoreline stabilization are not feasible, given the extent of 
recreational/commercial development adjacent to the bulkhead and the need to 
support the boardwalk. 

b. Ensure that publicly financed or subsidized shoreline erosion control measures do 
not restrict appropriate public access to the shoreline except where such access is 
determined to be infeasible because of incompatible uses, safety, security, or harm 
to ecological functions. Where feasible, incorporate ecological restoration and 
public access improvements into the project. 

Not applicable. The proposed project will improve/enhance public access to the 
shoreline. 

c. Mitigate new erosion control measures, including replacement structures, on feeder 
bluffs or other actions that affect beach sediment-producing areas to avoid and, if 
that is not possible, to minimize adverse impacts to sediment conveyance systems. 

Not applicable. The project includes replacement of a bulkhead that limits sediment 
conveyance from the shoreline. The completed project will maintain the current 
conditions of the sediment-conveyance system. 

2) Bulkheads and other shoreline protective structures may not be constructed within a marsh, 
bog, or swamp or between a marsh, bog or swamp and the primary body of water (Puget 
Sound or Lake Ballinger). 

Not applicable. No marsh, bog, or swamp occurs on site or in the surrounding area. 

3) Bulkheads and other shoreline protective structures may not be placed waterward of the 
ordinary high water mark, unless: 

Not applicable. Criteria (a) and (b) are omitted, as the proposed sheetpile bulkhead will be 
installed landward of the existing timber bulkhead. 

4) Bulkheads and other shoreline protective structures shall be located landward of the 
ordinary high water mark and generally parallel to the natural shoreline unless geotechnical 
evaluation demonstrates the necessity for alternative design. In addition: 

a. Where no other bulkheads are adjacent, the construction of a bulkhead shall be as 
close to the eroding bank as possible and in no case shall it be more than six feet 
from the toe of the bank. 

Not applicable. 
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b. A bulkhead for a permitted landfill shall be located at the toe of the fill.  

Not applicable. 

c. Where permitted, a bulkhead must tie in flush with existing bulkheads on adjoining 
properties, except where the adjoining bulkheads extend waterward of the ordinary 
high water mark. 

Not applicable. 

5) An existing bulkhead or other shoreline stabilization structure may be replaced with a 
similar structure if there is a demonstrated need to protect principal uses or structures from 
erosion caused by currents, tidal action, or waves. 

The need for bulkhead replacement was determined via a Structural Assessment and 
Feasibility Study (CG Engineering 2020). 

a. The replacement structure should be designed, located, sized, and constructed to 
assure no net loss of ecological functions. 

The proposed project will not result in a net loss of ecological functions. 

b. Replacement walls or bulkheads shall not encroach waterward of the ordinary high 
water mark or existing structure unless the residential structure to which it is 
appurtenant was occupied prior to January 1, 1992, and there are overriding safety 
or environmental concerns. In such cases, the replacement structure may abut the 
existing shoreline stabilization structure. 

Not applicable. 

c. Where a net loss of ecological functions associated with critical saltwater habitats 
would occur by leaving the existing structure, remove it as part of the replacement 
measure. 

Not applicable. The project will not result in a net loss of ecological functions, and a 
section of the existing upper timber bulkhead will be removed. 

d. Soft shoreline stabilization measures that provide restoration of shoreline ecological 
functions may be permitted waterward of the ordinary high water mark. 

Not applicable. No soft shoreline stabilization measures are proposed. 

e. For purposes of this section standards on shoreline stabilization measures, 
“replacement” means the construction of a new structure to perform a shoreline 
stabilization function of an existing structure which can no longer adequately serve 
its purpose. Additions to or increases in size of existing shoreline stabilization 
measures shall be considered new structures. 

The sheetpile bulkhead to be installed behind the existing upper timber bulkhead is 
considered “replacement” in accordance with the above condition. 

6) Materials used in bulkhead construction shall meet the following standards: 

a. Bulkheads shall utilize stable, nonerodible materials such as concrete, wood, and 
rock that are consistent with the preservation and protection of the ecological 
habitat. 
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As part of the project, a deteriorating section of timber bulkhead will be replaced with 
a steel sheetpile bulkhead. Existing ecological habitat conditions relative to the 
bulkhead will be maintained as part of the completed project. Additional project 
components (i.e., glass blocks in boardwalk decking) will provide ecological 
improvements adjacent to the bulkhead. 

b. Shore materials shall not be used for fill behind bulkheads, except clean dredge spoil 
from a permitted off-site dredge and fill operation. 

Not applicable. 

c. The extent and nature of any backfill proposed landward of a bulkhead or other 
shoreline protective structure shall comply with adopted city standards.  

Not applicable.  

7) If hard stabilization methods are employed the following design criteria shall be met: 

a. The size and quantity of the material shall be limited to the minimum necessary to 
withstand the estimated energy intensity of the hydraulic system; 

As part of the project, a deteriorating section of timber bulkhead will be replaced with 
a steel sheetpile bulkhead. The existing structure has deteriorated with age, and the 
replacement is designed to provide similar or better shoreline protection. 

b. Filter cloth must be used to aid drainage and help prevent settling; 

Not applicable. 

c. The toe reinforcement or protection must be adequate to prevent a collapse of the 
system wave action; and 

Not applicable. The existing shoreline consists of an upper timber bulkhead and a 
lower concrete bulkhead. The lower concrete bulkhead (toe protection) will not be 
impacted by the project. 

d. Fish habitat components shall be considered in the design subject to hydraulic 
project approval by the Washington Department of Fish and Wildlife. 

Conditions of the Hydraulic Permit Approval to be issued by WDFW will be 
incorporated into the project design as needed. 

8) When hard stabilization measures are required at a public access site, provision for safe 
pedestrian access to the water shall be incorporated into bulkhead design. 

The proposed sheetpile bulkhead will support reconstruction/renovation of the overlying 
boardwalk, which will improve public access to the shoreline. 

9) Stairs or other permitted structures may be built into a hard stabilization structure but shall 
not extend waterward of it. 

The renovated boardwalk will be located on top of the steel sheetpile bulkhead and will 
extend over the water surface. 

E. Geotechnical Reports. Geotechnical reports required pursuant to this section shall address the 

need for shoreline stabilization and shall include the following: 
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1) A scaled site plan showing: 

a. The location of existing and proposed shore stabilization, structures, fill, and 
vegetation, with dimensions indicating distances to the ordinary high water mark.  

b. Existing site topography with two-foot contours. 

Refer to Figure 2 for a site plan that addresses requirements (a) and (b) above. 

2) A description of the processes affecting the site, and surrounding areas that influence or 
could be influenced by the site, including areas in which lake or marine geomorphic 
processes affect the site, including, but not limited to: 

a. Soil erosion, deposition, or accretion; 

The marine geomorphic processes of the site are impacted by the existing marina and 
bulkhead. Soil erosion and accretion do not occur along the shoreline of the site, 
which is protected by an existing bulkhead. Similarly, no significant sediment 
deposition occurs in the marina. 

b. Evidence of past or potential erosion due to tidal action and/or waves; 

Not applicable. Erosion from tidal action and/or waves is interrupted by the 
surrounding marina. 

c. Littoral drift; and 

The SMP Shoreline Inventory and Characterization (Sea-Run Consulting et al. 2007) 
identifies the site and surrounding area as areas of No Appreciable Net Shore Drift. 
Furthermore, longshore currents at the site and in the surrounding area are 
interrupted by the surrounding marina. 

d. An estimate of shoreline erosion rates. 

Not applicable. Shoreline erosion at the site and in the surrounding area is not 
significant due to the existing bulkhead and surrounding marina. 

3) A description and analysis of the urgency and risk associated with the specific site 
characteristics. 

The need for bulkhead replacement was determined via a Structural Assessment and 
Feasibility Study, with recommendation for replacement in a 5- to 10-year timeframe (CG 
Engineering 2020).
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4.0 CONCLUSIONS AND RECOMMENDATIONS  

Based on the results of LAI’s geotechnical field investigation, laboratory testing, and engineering 

analyses, the proposed bulkhead will be susceptible to large loads caused by liquefaction-induced 

lateral spreading. Ground improvement techniques, including compaction grouting, stone columns, 

and/or jet grouting, may be used to reduce liquefaction potential or decrease loads exerted on the 

bulkhead as a result of lateral spreading. LAI notes that ground improvement could impose stresses 

on underground utilities or damage existing tie rods; such damage could compromise the integrity of 

the existing bulkhead. 

4.1 Seismic Design Considerations 

The site is located in the seismically active Pacific Northwest and could be subject to ground shaking 

from a moderate to major earthquake. Consequently, moderate levels of earthquake shaking should  

be anticipated during the design life of the project, and the proposed improvements should be 

designed to resist earthquake loading. 

The proposed structures should be designed in accordance with 2018 International Building Code (IBC) 

standards. According to CG Engineering,1 designing the replacement bulkhead for an IBC earthquake 

(i.e., an earthquake with a 2,475-year return period) is not feasible, given the relatively large seismic 

demand, particularly as it relates to lateral spreading loads. Alternatively, the replacement bulkhead 

could be designed for an earthquake with a 224-year return period, as described in the American 

Society of Civil Engineers’ (ASCE) Seismic Design of Piers and Wharves, ASCE 61-14. With this 

approach, the proposed structures would need to be designed to respond to lateral spreading in a 

controlled, ductile manner and to experience limited, inelastic deformations at locations where repair 

is possible within several months of a seismic event. LAI recommends that the Port verifies the 

acceptability of this design approach with the City Building Official. 

The ASCE 61-14 design approach applies to structures with a “Moderate” design classification. Per 

ASCE 61-14, “Structures shall be assigned a design classification of ‘Moderate’ if they are of secondary 

importance to the regional economy and not essential to post event recovery but they require a level 

of seismic performance beyond life safety protection.” In LAI’s opinion, the “Moderate” design 

classification is appropriate for the proposed portwalk improvements. 

According to Chapter 20 of ASCE 7-16, the presence of potentially liquefiable soils qualifies the site as 

a Site Class F. Structures built on Site Class F soils require a site response analysis; however, the ASCE 

provides an exception for structures with a fundamental period of vibration equal to or less than 0.5  

second. For structures that qualify for this exception, site class can be determined using field 

investigation data. The replacement portwalk likely will have a fundamental period of vibration of less 

 
1 Personal communications between author and Dennis Titus of CG Engineering, Inc. 
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than 0.5 second. If this is the case, the site classifies as Site Class D (based on the standard 

penetration test blow counts recorded or estimated for the upper 100 ft of soil). 

The 2018 IBC indicates that a maximum considered earthquake (MCER) has a 2 percent probability of 

exceedance in 50 years (or a return period of 2,475 years). The parameters in Table 1 can be used to 

compute seismic base shear forces for the MCER. 

Table 1. Maximum Considered Earthquake Seismic Design Parameters 

Spectral response acceleration at short periods (SS) = 1.285g 

Spectral response acceleration at a period of 1 second (S1) = 0.452g 

Site class = D 

Site coefficient (Fa) = 1.2 

Site coefficient (Fv) = 2.3(a) 

(a) The coefficient Fv should be used only to calculate the transition period (Ts) 

Fa, Fv = short-period (0.2 second) and long-period (1.0 second) site coefficients, respectively 

g = force of gravity 

Ss, S1 = 0.2-second and 1.0-second period spectral accelerations, respectively 

 

Based on the seismic design seismic parameters in Table 1, LAI selected the parameters in Table 2 to 

complete seismic liquefaction evaluations for the MCER. 

Table 2. Maximum Considered Earthquake Seismic Design Parameters (Liquefaction) 

Peak Ground Acceleration, Site Class D (PGAM) = 0.655g 

Earthquake Magnitude (M) = 7.35 

g = force of gravity; PGAM = maximum considered peak ground acceleration 

 

For structures with a “Moderate” design classification, ASCE 61-14 defines a contingency-level 

earthquake (CLE) as one having a 20 percent probability of exceedance in 50 years (or a return period 

of 224 years). The parameters in Table 3 can be used for structural analyses related to the CLE. 

Table 3. Contingency-Level Earthquake Seismic Design Parameters 

Spectral response acceleration at short periods (SS) = 0.659g 

Spectral response acceleration at a period of 1 second (S1) = 0.335g 

Site class = D 

Site coefficient (Fa) = 1.5 

Site coefficient (Fv) = 2.7(a) 

(a) The coefficient Fv should be used only to calculate the transition period (Ts) 

Fa, Fv = short-period (0.2 second) and long-period (1.0 second) site coefficients, respectively 

g = force of gravity 

Ss, S1 = 0.2-second and 1.0-second period spectral accelerations, respectively 

mmartin
Stamp



DRAFT  Landau Associates 

Geotechnical Engineering Report  0173038.010.011 
North Portwalk and Seawall Reconstruction 4-3 October 15, 2021 

Based on the CLE seismic design parameters in Table 3, LAI selected the parameters in Table 4 to 

complete seismic liquefaction evaluations for the CLE. 

Table 4. Contingency-Level Earthquake Seismic Design Parameters (Liquefaction) 

Peak Ground Acceleration, Site Class D = 0.466g 

Earthquake Magnitude (M) = 6.79 

g = force of gravity 

4.1.1 Liquefaction Potential 

Liquefaction is defined as a significant rise in pore water pressure within a soil mass caused by 

earthquake-induced cyclic shaking. The shear strength of liquefiable soil is reduced during large 

and/or long-duration earthquakes as the soil consistency approaches that of a semi-solid slurry. Soil 

liquefaction can result in significant and widespread structural damage if not properly mitigated. 

Deposits of loose to medium dense, granular soil below the water table are most susceptible to 

liquefaction, although non-plastic and low-plasticity cohesive soils may also be susceptible to 

liquefaction. 

Per Section 11.4.7 of ASCE 7-16, liquefaction and lateral spreading susceptibility were evaluated for a 

maximum considered earthquake (MCER) peak ground acceleration of 0.655g. LAI used a design 

earthquake magnitude of 7.35, based on U.S. Geological Survey interactive deaggregations (accessed 

October 12, 2021). Liquefaction and lateral spreading susceptibility were also evaluated for the 224-

year CLE with a site-adjusted peak ground acceleration of 0.466g. A design earthquake magnitude of 

6.79 was used to evaluate the CLE. 

LAI evaluated the liquefaction potential of site soils using the “modified simplified procedure” 

presented by Youd et al. (2001). Where appropriate, LAI incorporated recommendations for 

liquefaction susceptibility evaluation (Idriss and Boulanger 2008). Because subsurface conditions vary 

along the project alignment, the project was divided into five sections, as shown on Figure 2. The 

results of LAI’s liquefaction analyses are summarized below: 

Section 1: The results of LAI’s analyses indicate that soils between 6 and 18 ft bgs will liquefy during 

the 224-year CLE. 

Section 2: The results of LAI’s analyses indicate that soils between 6 and 15 ft bgs and between 24 and 

30 ft bgs will liquefy during the 224-year CLE. 

Section 3: The results of LAI’s analyses indicate that soils between 9 and 15 ft bgs will liquefy during 

the 224-year CLE. 

Section 4: The results of LAI’s analyses indicate that the soils in Section 4 will not liquefy during the 

224-year CLE. 
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Section 5: The results of LAI’s analyses indicate that soils between 7 and 18 ft bgs will liquefy during 

the 224-year CLE. 

Flow liquefaction failures could occur at the replacement bulkhead location; see Section 4.2.1. 

Non-liquefied soil above the liquefied soil will impose significant lateral pressures on the bulkhead. 

4.2 Bulkhead Design 

The following sections include geotechnical recommendations for static and seismic design of the 

replacement bulkhead. 

4.2.1 Lateral Earth Pressures 

The replacement bulkhead should be designed to resist active lateral earth pressures. The use of 

active lateral earth pressures is based on the assumption that soil behind the bulkhead could deform 

and develop an active condition. Theoretical and observed lateral deflections at the top of bulkheads 

designed for active pressures are typically on the order of 0.001 to 0.002 times the height of the wall. 

Lateral deformation is likely to be accompanied by minor vertical ground settlement behind the 

bulkhead. 

Where a bulkhead acts as a cantilevered wall or as a wall with a single row of anchors, the applied 

active lateral earth pressure can be represented by a triangular pressure distribution. Figure 3 presents 

recommended design parameters for active lateral earth pressures for the non-liquefied condition. This 

earth pressure diagram can be used for all five sections of the wall. 

Estimated design earthquake loads on the bulkhead were based on an interpretation of the 

Mononobe-Okabe pseudo-static method of analysis. LAI has assumed that the new sheetpile bulkhead 

will yield to approximate an active condition, but will not have sufficient horizontal translation to 

justify use of a reduced seismic coefficient, consistent with translating walls. The resulting seismic 

lateral pressure was approximated by a rectangular pressure distribution acting over the bulkhead, as 

shown on Figure 3. 

If the replacement bulkhead will be subject to the influence of surcharge loading within a horizontal 

distance equal to or less than the height of the bulkhead, it should be designed to sustain the 

additional horizontal pressure. It is standard practice to account for traffic and typical construction 

equipment loading with a vertical surcharge pressure of 250 pounds per square foot (psf). Larger 

surcharge loads, such as those imposed by heavy cranes or other concentrated loading, should be 

addressed with use of a higher surcharge pressure. For walls free to rotate during loading, a uniformly 

distributed lateral pressure, as shown on Figures 3 through 7, should be added to the earth pressure 

to account for the anticipated surcharge loading. 

Passive earth pressure criteria for resistance of lateral loads are presented on Figures 3 through 7. The 

passive earth pressures include a factor of safety of about 1.5. 
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The project design should account for differential head conditions created by tides and groundwater 

fluctuations behind the replacement bulkhead. Based on the site groundwater levels observed at the 

time of drilling, tidal fluctuations, and sheetpile permeability, LAI recommends that the bulkhead is 

designed for a head difference of 7 ft. The design lateral pressures presented on Figures 3 through 7 

include this unbalanced hydrostatic force on the bulkhead. 

Figures 4 through 7 present recommended design earth pressures for the liquefied condition for the 

CLE. These figures do not include Section 4 of the bulkhead, because soils along Section 4 are not 

anticipated to liquefy during a CLE. LAI recommends analyzing the bulkhead for two seismic loading 

configurations: 

1. Non-liquefied configuration (static and seismic earth pressures shown on Figure 3). This 
loading configuration, which includes seismic inertial forces, is based on the assumption that 
seismic inertial forces do not occur at the same as soil liquefaction. 

2. Liquefied configuration (earth pressures shown on Figures 4 through 7). This loading 
configuration is based on the assumption that some soils liquify (resulting in an increased load 
on the bulkhead), but liquefaction does not occur at the same time as seismic inertial forces. 

4.2.2 Tieback Anchor Design 

Tieback anchors can be used to reduce sheetpile deflections and bending moments. A tieback anchor 

is a structural element that consists of a steel pre-stressing bar or steel strands installed in grout-filled 

drill holes (in either soil or rock) to transmit an applied tensile load into the ground. Depending on soil 

conditions, holes for tiebacks are drilled open hole, or a temporary casing is used to maintain hole 

stability. Tiebacks include an upper unbonded zone and a lower bonded zone. 

A no-load zone should extend at least 5 ft beyond the back of the wall and upward at an angle of 62 

degrees above horizontal. The bonded length of the tieback anchor, typically 10 to 40 ft long, should 

be located beyond the no-load zone. The Federal Highway Administration (1999) has indicated that 

anchor bond lengths greater than 40 ft are not fully effective. To ensure adequate overburden 

pressure to mobilize full friction between the soil and grout, LAI recommends a minimum depth of 15 

ft from ground surface to the midpoint of the bonded tieback length. The unbonded tieback length 

should be at least 15 ft. 

To develop preliminary estimates of required tieback lengths, a bond length on the order of 40 ft 

could be added to the length of tieback that will be needed to satisfy the no-load zone requirement 

(at least 15 ft). The entire bond length should be located below the lowest layer of liquefiable soil. 

Section 4.1.1. includes the anticipated depths of liquefiable soil layers along each section of the 

bulkhead. 

Tieback resistance will be developed from the medium dense to dense Whidbey Formation. Assuming 

small-diameter, straight shaft gravity-grouted ground anchors, a presumptive ultimate transfer load of 

6 kips per foot is recommended for preliminary design. The preliminary maximum allowable anchor 
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design load in soil can be determined by multiplying the bond length by the ultimate transfer load and 

dividing by a factor of safety of 2.0. The actual ultimate transfer load will depend on the contractor’s 

means and methods and should be verified during construction via anchor load capacity testing.  

4.3 Pile Foundations 

The following sections include recommendations for pile design and installation. 

4.3.1 Axial Capacity of Single Piles 

At the time of this writing, recommendations for the axial capacity of single piles were still being 

developed. This information will be provided to the design team once available. 

4.3.2 Downdrag Loads 

At the time of this writing, downdrag load recommendations were still being developed. This 

information will be provided to the design team once available. 

4.3.3 Group Interaction Effect 

At the time of this writing, recommendations for pile group interaction effects were still being 

developed. This information will be provided to the design team once available. 

4.3.4 Lateral Pile Capacity 

At the time of this writing, lateral pile capacity recommendations were still being developed. This 

information will be provided to the design team once available. 

4.3.5 Constructability Considerations 

Pile foundations for marine facilities have been constructed in similar conditions. Marine deep 

foundation contractors typically are equipped to address the soil conditions present at the site. The 

pile foundation axial and lateral capacity may be influenced by equipment and construction 

procedures, and the quality of construction will be greatly influenced by the experience of the 

foundation contractor. 

Installation of sheetpiles and steel pipe piles with a vibratory hammer will produce ground vibrations 

in the vicinity of the pile installation. Though unlikely, ground vibrations associated with installation of 

sheetpiling and steel pipe piles could damage nearby structures. Vibrations occurring in loose sand, 

such as may be present in fill zones along the bulkhead alignment, could result in soil densification 

and ground surface settlement. Ground vibrations producing densification and settlement are 

dependent on a combination of factors, including energy and amplitude of the vibratory hammer, 

number of repetitions, soil properties, pile length, location of the water table, type of pile installation, 

and distance from the pile. 
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Ground surface settlement is typically greatest in the immediate vicinity of the pile and decreases 

with distance from the pile. Pile-driving vibrations have been found to be perceptible to occupants of 

nearby structures; these vibrations occur at lower levels than those that result in building damage. 

Prior to installation of the replacement piles and bulkhead, the Port should complete a visual 

reconnaissance of existing site structures and photograph existing cracks or building distress. LAI also 

recommends that vibration and settlement monitoring are completed during construction.
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5.0 REVIEW OF DOCUMENTS AND CONSTRUCTION OBSERVATIONS  

LAI should be asked to review geotechnical portions of the project plans and specifications for 

consistency with the recommendations in this report. LAI recommends that geotechnical monitoring, 

testing, and consultation are provided during construction to confirm that site conditions are 

consistent with those observed in its explorations, to provide recommendations should conditions 

differ from those anticipated, and to evaluate whether geotechnical construction activities comply 

with project plans/specifications and the recommendations in this report. 
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6.0 USE OF THIS REPORT 

Landau Associates has prepared this report for the exclusive use of the Port of Edmonds and its design 

consultants for specific application to the North Portwalk and Seawall Reconstruction project in 

Edmonds, Washington. 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. Reuse of the 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. Landau Associates warrants that, within the limitations of 

scope, schedule, and budget, its services have been provided in a manner consistent with that level of 

skill and care ordinarily exercised by members of the profession currently practicing in the same 

locality, under similar conditions as this project. Landau Associates makes no other warranty, either 

express or implied.
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APPENDIX A 
 FIELD EXPLORATIONS 

Subsurface conditions along the project alignment were explored on March 8, 2021. The exploration 

program consisted of advancing two hollow-stem auger borings (B-1 and B-2) approximately 41.5 feet 

below ground surface. The borings were advanced by Holocene Drilling, Inc., subcontracted by Landau 

Associates, Inc. (LAI), at the approximate locations shown on Figure 2. The boring locations were 

identified using existing infrastructure as a field reference. The ground surface elevation was not 

determined at either exploration location. 

LAI personnel coordinated and monitored the explorations, obtained representative soil samples, 

maintained a detailed record of the subsurface soil and groundwater conditions observed, and 

described the soil by visual and textural examination. Each representative soil type was described 

using the soil classification system shown on Figure A-1, in general accordance with ASTM 

International standard D2488, Standard Practice for Description of Soils (Visual-Manual Procedures).  

The summary boring logs on Figures A-2 and A-3 represent LAI's interpretation of site subsurface 

conditions. The stratigraphic contacts shown on the logs represent the approximate boundaries 

between soil types; actual transitions may be more gradual. The soil and groundwater conditions 

depicted are for the specific locations and date reported and may not be representative of other 

locations and/or times. 

Disturbed soil samples were obtained at select intervals using a 1.5-inch-inside-diameter split-spoon 

sampler. A 140-pound automatic hammer, falling approximately 30 inches, was used to drive the 

sampler 18 inches (or a portion thereof) into the undisturbed soil. The number of blows required to 

drive the sampler for the final 12 inches of soil penetration (or a portion thereof) is noted on the 

boring logs, adjacent to the appropriate sample notation.  

Samples were transported to LAI's geotechnical laboratory for further examination and testing. Test 

results and a discussion of testing procedures are presented in Appendix B.  

Upon completion of drilling and sampling, the boreholes were decommissioned in general accordance 

with the requirements in Washington Administrative Code 173-160. 
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Organic silt; organic, silty clay of low plasticity
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MAJOR
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Pocket Penetrometer, tsf
Torvane, tsf
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Grain Size - See separate figure for data
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fines)

HIGHLY ORGANIC SOIL

(Liquid limit greater than 50)

SILT AND CLAY

RK

DB

Rock (See Rock Classification)

(Liquid limit less than 50)

SILT AND CLAY

Wood, lumber, wood chips

GRAPHIC
SYMBOL

Construction debris, garbage
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OTHER MATERIALS TYPICAL DESCRIPTIONS
LETTER
SYMBOL

WD

> 30% and <
> 15% and <
>   5% and <

<

> 
_ 
_ 
_ 
_ 

Primary Constituent:
Secondary Constituents:

Additional Constituents:

Notes: 1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter
symbols (e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline
or multiple soil classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils
(Visual-Manual Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on
the Standard Test Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is
defined as follows:

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or
excavating conditions, field tests, and laboratory tests, as appropriate.

 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
 50% - "very gravelly," "very sandy," "very silty," etc.
 30% - "gravelly," "sandy," "silty," etc.
 15% - "with gravel," "with sand," "with silt," etc.
   5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

Soil Classification System and Key
Figure
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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APPENDIX B 
LABORATORY SOIL TESTING 

Soil samples obtained from the explorations were taken to Landau Associates, Inc.’s geotechnical 

laboratory for further examination and testing. Testing was performed in accordance with the ASTM 

International (ASTM) standard test procedures noted below. 

Natural Moisture Content 

Natural moisture content determinations were performed on select soil samples in general 

accordance with ASTM standard test method D2216, Standard Test Methods for Laboratory 

Determination of Water (Moisture) Content of Soil and Rock by Mass. The results of the moisture 

content determinations are shown as “W = xx” in the “Test Data” column on Figures A-2 and A-3. 

Grain Size Analysis 

Grain size analyses were completed in general accordance with ASTM standard test method D422, 

Standard Test Method for Particle-Size Analysis of Soils. Samples selected for grain size analysis are 

designated with a “GS” in the “Test Data” column on Figures A-2 and A-3. The test results are 

presented on Figures B-1 and B-2. 

U.S. Standard No. 200 Wash Sieve 

To provide an indication of the fines content of site soils, select samples were washed over a 

U.S. Standard No. 200 sieve in general accordance with ASTM standard test method C117, Standard 

Test Method for Materials Finer than 75-μm (No. 200) Sieve in Mineral Aggregates by Washing. 

Samples selected for U.S. Standard No. 200 washes are designated with a “-200 = xx” in the “Test 

Data” column on Figures A-2 and A-3. 
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APPENDIX C 
SUMMARY LOGS OF PREVIOUS EXPLORATIONS 

To supplement its field investigation, Landau Associates, Inc. reviewed previous geotechnical studies 

of the site (Gary A. Flowers 2008; Hong West & Associates 1989, 1990; LAI 2002, 2003). Summary logs 

of previous site explorations, along with a site plan showing the approximate locations of the 

explorations, are provided in Appendix C. Not all of the studies included subsurface explorations, and 

summary logs are provided for background only. Site conditions may have changed since the time of 

exploration. 
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North Portwalk Seawall Construction - CG #21060.20 March 31, 2023 
Drainage Report  Section VI, Page 2 
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Section VI – Other Permits 
 

Section VI Summary: 

Narrative 

 

Other permits are not anticipated to be required for this project besides those from the City of Edmonds. 
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Section VII – Bond Quantities, Declaration of Covenant, & 

Operation and Maintenance Manual 
 

Section VII Summary: 

Narrative 

 

The Bond Quantity Worksheet is a standalone document that can also be submitted to the City of 

Edmonds separately from this document. 

 

A Declaration of Covenant is not required since there are no on-site BMPs proposed. 

 

The Operation and Maintenance Manual is contained in this section and it must be given to the owner 

and/or maintenance crew following the construction of the project.  
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OPERATION AND MAINTENANCE MANUAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date: March 2023 
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Operation and Maintenance Manual 

 

This Operation and Maintenance Manual has been created for the North Portwalk and Seawall 

Reconstruction project, a 29,408 sf reconstruction project on the Edmonds waterfront. The existing 

stormwater system will remain, with a water quality BMP being installed for site PGHS. Included in this 

Operation and Maintenance Manual is an 11” x 17” Grading and Drainage Plan sheet showing the 

proposed site and existing stormwater infrastructure. Please note that this map is generated during the 

design phase and may not reflect all changes made in permitting and construction. CG Engineering may 

be contacted for an updated copy of this map once the as-built drawings are completed for the site. The 

contractor will be responsible for the maintenance and operation of all stormwater structures and BMPs 

requiring maintenance during construction and, after construction, responsibility will pass to the owner 

and/or maintenance crew. A map of the project area can be seen on the following page in Figure VII-1. 

 

Included in this manual are source control guide sheets as well as maintenance sheets taken from the 

2019 Stormwater Management Manual for Western Washington for the following facilities/activities: 

 

Catch Basins: Concrete structures with steel grates that collect stormwater runoff from the site and act 

as junctions for storm conveyance pipes. 

 

Vegetation Management: Landscaping can include grading, soil transfer, vegetation removal, pesticide 

and fertilizer applications, and watering. Stormwater contaminants include toxic organic compounds, 

heavy metals, oils, total suspended solids, coliform bacteria, fertilizers, and pesticides. 

 

Facilities shall be inspected for defects listed in the following facility sheets.  

 

Most maintenance tasks are generally reactionary to a defect being found, rather than a matter of 

constant upkeep. It is generally expected that few to none of these defects will be present upon the yearly 

inspection of each facility. The facility sheets list the potential conditions warranting maintenance and the 

expected result following any maintenance. Several engineer’s notes for specific tasks are provided within 

the facility sheets. Unless otherwise noted on the facility sheets the maintenance tasks should be 

performed on an “as needed” basis: (a) when the described defect is visible to whomever performs the 

yearly inspection, or (b) should any defect become apparent between inspections. 
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Figure VII-1: Map of project area (from Edmonds GIS) 
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Volume IV - Source Control BMPs – December 2014 
2-15 

S406 BMPs for Streets/ Highways 

Applicable BMPs: 
• Select de and anti-icers that cause the least adverse environmental 

impact. Apply only as needed using minimum quantities. 

• Where practicable use roadway deicers, such as calcium magnesium 
acetate, potassium acetate, or similar materials, that cause less adverse 
environmental impact than urea, and sodium chloride.  

• Store and transfer de and anti-icing materials on an impervious 
containment pad in accordance with BMP Storage or Transfer 
(Outside) of Solid Raw Materials, By-Products, or Finished Products 
in this volume. 

• Sweep/clean up accumulated de and anti-icing materials and grit from 
roads as soon as possible after the road surface clears. 

Recommended Additional BMPs  
• Intensify roadway cleaning in early spring to help remove particulates 

from road surfaces. 

• Include limits on toxic metals in the specifications for de/anti-icers. 

S407 BMPs for Dust Control at Disturbed Land Areas and Unpaved Roadways 
and Parking Lots 

Description of Pollutant Sources: Dust can cause air and water pollution 
problems particularly at demolition sites and in arid areas where reduced 
rainfall exposes soil particles to transport by air.  

Pollutant Control Approach: Minimize dust generation and apply 
environmentally friendly and government approved dust suppressant 
chemicals, if necessary. 

Applicable Operational BMPs: 
• Sprinkle or wet down soil or dust with water as long as it does not 

result in a wastewater discharge. 

• Use only local and/or state government approved dust suppressant 
chemicals such as those listed in Ecology Publication #96-433, 
Techniques for Dust Prevention and Suppression. 

• Avoid excessive and repeated applications of dust suppressant 
chemicals. Time the application of dust suppressants to avoid or 
minimize their wash-off by rainfall or human activity such as 
irrigation.  

• Apply stormwater containment to prevent the conveyance of sediment 
into storm drains or receiving waters. 

http://www.ecy.wa.gov/biblio/96433.html
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• Ecology prohibits the use of motor oil for dust control. Take care when 
using lignin derivatives and other high BOD chemicals in areas 
susceptible to contaminating surface water or ground water. 

• Consult with Ecology and the local permitting authority on discharge 
permit requirements if the dust suppression process results in a 
wastewater discharge to the ground, ground water, storm drain, or 
surface water.  

Recommended Additional Operational BMPs for Roadways and 
Other Trafficked Areas:  
• Consider limiting use of off-road recreational vehicles on dust 

generating land. 

• Consider graveling or paving unpaved permanent roads and other 
trafficked areas at municipal, commercial, and industrial areas. 

• Consider paving or stabilizing shoulders of paved roads with gravel, 
vegetation, or local government approved chemicals. 

• Encourage use of alternate paved routes, if available. 

• Vacuum sweep fine dirt and skid control materials from paved roads 
soon after winter weather ends or when needed. 

• Consider using pre-washed traction sand to reduce dust emissions. 

Additional Recommended Operational BMPs for Dust Generating 
Areas: 
• Prepare a dust control plan. Helpful references include: Control of 

Open Fugitive Dust Sources (EPA-450/3-88-088), and Fugitive Dust 
Background Document and Technical Information Document for Best 
Available Control Measures (EPA-450/2-92-004).  

• Limit exposure of soil (dust source) as much as feasible. 

• Stabilize dust-generating soil by growing and maintaining vegetation, 
mulching, topsoiling, and/or applying stone, sand, or gravel. 

• Apply windbreaks in the soil such as trees, board fences, tarp curtains, 
bales of hay, etc. 

S408 BMPs for Dust Control at Manufacturing Areas 

Description of Pollutant Sources: Industrial material handling activities 
can generate considerable amounts of dust that is typically removed using 
exhaust systems. Mixing cement and concrete products and handling 
powdered materials can also generate dust. Particulate materials that can 
cause air pollution include grain dust, sawdust, coal, gravel, crushed rock, 
cement, and boiler fly ash. Air emissions can contaminate stormwater. The 
objective of this BMP is to reduce the stormwater pollutants caused by 
dust generation and control. 
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Applicable Operational BMPs: 
• Eliminate unpermitted wastewater discharges to storm sewer, ground 

water, or surface water. 

• Convey unpermitted discharges to a sanitary sewer if allowed by the 
local sewer authority, or to other approved treatment. 

• Obtain appropriate state and local permits for these discharges. 

Recommended Additional Operational BMPs: At commercial and 
industrial facilities, conduct a survey of wastewater discharge connections 
to storm drains and to surface water as follows: 

• Conduct a field survey of buildings, particularly older buildings, and 
other industrial areas to locate storm drains from buildings and paved 
surfaces. Note where these join the public storm drain(s). 

• During non-stormwater conditions inspect each storm drain for non-
stormwater discharges. Record the locations of all non-stormwater 
discharges. Include all permitted discharges. 

• If useful, prepare a map of each area. Show on the map the known 
location of storm sewers, sanitary sewers, and permitted and 
unpermitted discharges. Aerial photos may be useful. Check records 
such as piping schematics to identify known side sewer connections 
and show these on the map. Consider using smoke, dye, or chemical 
analysis tests to detect connections between two conveyance systems 
(e.g., process water and stormwater). If desirable, conduct TV 
inspections of the storm drains and record the footage on videotape. 

• Compare the observed locations of connections with the information 
on the map and revise the map accordingly. Note suspect connections 
that are inconsistent with the field survey. 

• Identify all connections to storm sewers or to surface water and take 
the actions specified above as applicable BMPs. 

S411 BMPs for Landscaping and Lawn/ Vegetation Management 

Description of Pollutant Sources: Landscaping can include grading, soil 
transfer, vegetation removal, pesticide and fertilizer applications, and 
watering. Stormwater contaminants include toxic organic compounds, 
heavy metals, oils, total suspended solids, coliform bacteria, fertilizers, 
and pesticides. 

Lawn and vegetation management can include control of objectionable 
weeds, insects, mold, bacteria, and other pests with pesticides. Examples 
include weed control on golf course lawns, access roads, and utility 
corridors and during landscaping; sap stain and insect control on lumber 
and logs; rooftop moss removal; killing nuisance rodents; fungicide 
application to patio decks, and residential lawn/plant care. It is possible to 
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release toxic pesticides such as pentachlorophenol, carbamates, and 
organometallics to the environment by leaching and dripping from treated 
parts, container leaks, product misuse, and outside storage of pesticide 
contaminated materials and equipment. Poor management of the 
vegetation and poor application of pesticides or fertilizers can cause 
appreciable stormwater contamination. 
Pollutant Control Approach: Control of fertilizer and pesticide 
applications, soil erosion, and site debris to prevent contamination of 
stormwater. 
Develop and implement an Integrated Pest Management Plan (IPM) and 
use pesticides only as a last resort. Carefully apply pesticides/ herbicides, 
in accordance with label instructions. Maintain appropriate vegetation, 
with proper fertilizer application where practicable, to control erosion and 
the discharge of stormwater pollutants. Where practicable grow plant 
species appropriate for the site, or adjust the soil properties of the subject 
site to grow desired plant species. 

Applicable Operational BMPs for Landscaping: 
• Install engineered soil/landscape systems to improve the infiltration 

and regulation of stormwater in landscaped areas. 

• Do not dispose of collected vegetation into waterways or storm sewer 
systems. 

Recommended Additional Operational BMPs for Landscaping:  
• Conduct mulch-mowing whenever practicable 

• Dispose of grass clippings, leaves, sticks, or other collected vegetation, 
by composting, if feasible. 

• Use mulch or other erosion control measures on soils exposed for 
more than one week during the dry season or two days during the rainy 
season. 

• Store and maintain appropriate oil and chemical spill cleanup materials 
in readily accessible locations when using oil or other chemicals. 
Ensure that employees are familiar with proper spill cleanup 
procedures. 

• Till fertilizers into the soil rather than dumping or broadcasting onto 
the surface. Determine the proper fertilizer application rate for the 
types of soil and vegetation encountered. 

• Till a topsoil mix or composted organic material into the soil to create 
a well-mixed transition layer that encourages deeper root systems and 
drought-resistant plants.  

• Use manual and/or mechanical methods of vegetation removal rather 
than applying herbicides, where practical.  
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Applicable Operational BMPs for the Use of Pesticides: 
• Develop and implement an IPM (See section on IPM in Applicable 

Operational BMPs for Vegetation Management) and use pesticides 
only as a last resort. 

• Implement a pesticide-use plan and include at a minimum: a list of 
selected pesticides and their specific uses; brands, formulations, 
application methods and quantities to be used; equipment use and 
maintenance procedures; safety, storage, and disposal methods; and 
monitoring, record keeping, and public notice procedures. All 
procedures shall conform to the requirements of Chapter 17.21 RCW 
and Chapter 16-228 WAC (Appendix IV-D R.7). 

• Choose the least toxic pesticide available that is capable of reducing 
the infestation to acceptable levels. The pesticide should readily 
degrade in the environment and/or have properties that strongly bind it 
to the soil. Conduct any pest control activity at the life stage when the 
pest is most vulnerable. For example, if it is necessary to use a 
Bacillus thuringiens application to control tent caterpillars, apply it to 
the material before the caterpillars cocoon or it will be ineffective. Any 
method used should be site-specific and not used wholesale over a 
wide area. 

• Apply the pesticide according to label directions. Do not apply 
pesticides in quantities that exceed manufacturer’s instructions.  

• Mix the pesticides and clean the application equipment in an area 
where accidental spills will not enter surface or ground waters, and 
will not contaminate the soil. 

• Store pesticides in enclosed areas or in covered impervious 
containment. Do not discharge pesticide contaminated stormwater or 
spills/leaks of pesticides to storm sewers. Do not hose down the paved 
areas to a storm sewer or conveyance ditch. Store and maintain 
appropriate spill cleanup materials in a location known to all near the 
storage area. 

• Clean up any spilled pesticides. Keep pesticide contaminated waste 
materials in designated covered and contained areas.  

• The pesticide application equipment must be capable of immediate 
shutoff in the event of an emergency. 

• Spraying pesticides within 100 feet of open waters including wetlands, 
ponds, and rivers, streams, creeks, sloughs and any drainage ditch or 
channel that leads to open water may have additional regulatory 
requirements beyond just following the pesticide product label. 
Additional requirements may include: 
• Obtaining a discharge permit from Ecology. 
• Obtaining a permit from the local jurisdiction. 
• Using an aquatic labeled pesticide. 

http://apps.leg.wa.gov/rcw/default.aspx?cite=17.21
http://apps.leg.wa.gov/WAC/default.aspx?cite=16-228
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• Flag all sensitive areas including wells, creeks, and wetlands prior to 
spraying. 

• Post notices and delineate the spray area prior to the application, as 
required by the local jurisdiction or by Ecology.  

• Conduct spray applications during weather conditions as specified in 
the label direction and applicable local and state regulations. Do not 
apply during rain or immediately before expected rain. 

Recommended Additional Operational BMPs for the use of pesticides:  
• Consider alternatives to the use of pesticides such as covering or 

harvesting weeds, substitute vegetative growth, and manual weed 
control/moss removal.  

• Consider the use of soil amendments, such as compost, that are known 
to control some common diseases in plants, such as Pythium root rot, 
ashy stem blight, and parasitic nematodes. The following are three 
possible mechanisms for disease control by compost addition (USEPA 
Publication 530-F-9-044): 

1. Successful competition for nutrients by antibiotic production;  

2. Successful predation against pathogens by beneficial 
microorganism; and 

3. Activation of disease-resistant genes in plants by composts.  

Installing an amended soil/landscape system can preserve both the plant 
system and the soil system more effectively. This type of approach 
provides a soil/landscape system with adequate depth, permeability, and 
organic matter to sustain itself and continue working as an effective 
stormwater infiltration system and a sustainable nutrient cycle. 

• Once a pesticide is applied, evaluate its effectiveness for possible 
improvement. Records should be kept showing the effectiveness of the 
pesticides considered. 

• Develop an annual evaluation procedure including a review of the 
effectiveness of pesticide applications, impact on buffers and sensitive 
areas (including potable wells), public concerns, and recent 
toxicological information on pesticides used/proposed for use. If 
individual or public potable wells are located in the proximity of 
commercial pesticide applications, contact the regional Ecology 
hydrogeologist to determine if additional pesticide application control 
measures are necessary. 

• Rinseate from equipment cleaning and/or triple-rinsing of pesticide 
containers should be used as product or recycled into product. 

For more information, contact the Washington State University (WSU) 
Extension Home-Assist Program, (253) 445-4556, or Bio-Integral 
Resource Center (BIRC), P.O. Box 7414, Berkeley, CA.94707, or EPA to 
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obtain a publication entitled “Suspended, Canceled, and Restricted 
Pesticides” which lists all restricted pesticides and the specific uses that 
are allowed.  

Applicable Operational BMPs for Vegetation Management: 
• Use at least an eight-inch "topsoil" layer with at least 8 percent organic 

matter to provide a sufficient vegetation-growing medium. Amending 
existing landscapes and turf systems by increasing the percent organic 
matter and depth of topsoil can substantially improve the permeability 
of the soil, the disease and drought resistance of the vegetation, and 
reduce fertilizer demand. This reduces the demand for fertilizers, 
herbicides, and pesticides. Organic matter is the least water-soluble 
form of nutrients that can be added to the soil. Composted organic 
matter generally releases only between 2 and 10 percent of its total 
nitrogen annually, and this release corresponds closely to the plant 
growth cycle. Return natural plant debris and mulch to the soil, to 
continue recycling nutrients indefinitely.  

• Select the appropriate turfgrass mixture for the climate and soil type. 
Certain tall fescues and rye grasses resist insect attack because the 
symbiotic endophytic fungi found naturally in their tissues repel or kill 
common leaf and stem-eating lawn insects. However, they do not,  
repel root-feeding lawn pests such as Crane Fly larvae, and are toxic to 
ruminants such as cattle and sheep. The fungus causes no known 
adverse effects to the host plant or to humans. Endophytic grasses are 
commercially available; use them in areas such as parks or golf 
courses where grazing does not occur. Local agricultural or gardening 
resources such as Washington State University Extension office can 
offer advice on which types of grass are best suited to the area and soil 
type.  

• Use the following seeding and planting BMPs, or equivalent BMPs to 
obtain information on grass mixtures, temporary and permanent 
seeding procedures, maintenance of a recently planted area, and 
fertilizer application rates: Temporary and Permanent Seeding, 
Mulching, Plastic Covering, and Sodding as described in Volume II. 

• Adjusting the soil properties of the subject site can assist in selection 
of desired plant species. For example, design a constructed wetland to 
resist the invasion of reed canary grass by layering specific strata of 
organic matters (e.g., composted forest product residuals) and creating 
a mildly acidic pH and carbon-rich soil medium. Consult a soil 
restoration specialist for site-specific conditions.  

• Aerate lawns regularly in areas of heavy use where the soil tends to 
become compacted. Conduct aeration while the grasses in the lawn are 
growing most vigorously. Remove layers of thatch greater than ¾-inch 
deep. 
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• Mowing is a stress-creating activity for turfgrass. Grass decreases its 
productivity when mown too short and there is less growth of roots 
and rhizomes. The turf becomes less tolerant of environmental 
stresses, more disease prone and more reliant on outside means such as 
pesticides, fertilizers, and irrigation to remain healthy. Set the mowing 
height at the highest acceptable level and mow at times and intervals 
designed to minimize stress on the turf. Generally mowing only 1/3 of 
the grass blade height will prevent stressing the turf. 

Irrigation: 
• The depth from which a plant normally extracts water depends on the 

rooting depth of the plant. Appropriately irrigated lawn grasses 
normally root in the top 6 to 12 inches of soil; lawns irrigated on a 
daily basis often root only in the top 1 inch of soil. Improper irrigation 
can encourage pest problems, leach nutrients, and make a lawn 
completely dependent on artificial watering. The amount of water 
applied depends on the normal rooting depth of the turfgrass species 
used, the available water holding capacity of the soil, and the 
efficiency of the irrigation system. Consult with the local water utility, 
Conservation District, or Cooperative Extension office to help 
determine optimum irrigation practices. 

Fertilizer Management: 
• Turfgrass is most responsive to nitrogen fertilization, followed by 

potassium and phosphorus. Fertilization needs vary by site depending 
on plant, soil, and climatic conditions. Evaluation of soil nutrient 
levels through regular testing ensures the best possible efficiency and 
economy of fertilization. For details on soils testing, contact the local 
Conservation District, a soils testing professional, or a Washington 
State University Extension office.  

• Apply fertilizers in amounts appropriate for the target vegetation and 
at the time of year that minimizes losses to surface and ground waters. 
Do not fertilize when the soil is dry. Alternatively, do not apply 
fertilizers within three days prior to predicted rainfall. The longer the 
period between fertilizer application and either rainfall or irrigation, 
the less fertilizer runoff occurs.  

• Use slow release fertilizers such as methylene urea, IDBU, or resin 
coated fertilizers when appropriate, generally in the spring. Use of 
slow release fertilizers is especially important in areas with sandy or 
gravelly soils.  

• Time the fertilizer application to periods of maximum plant uptake. 
Ecology generally recommends application in the fall and spring, 
although Washington State University turf specialists recommend four 
fertilizer applications per year. 
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• Properly trained persons should apply all fertilizers. Apply no fertilizer 
at commercial and industrial facilities, to grass swales, filter strips, or 
buffer areas that drain to sensitive water bodies unless approved by the 
local jurisdiction. 

Integrated Pest Management 
An IPM program might consist of the following steps: 

Step 1: Correctly identify problem pests and understand their life cycle 

Step 2: Establish tolerance thresholds for pests. 

Step 3: Monitor to detect and prevent pest problems. 

Step 4: Modify the maintenance program to promote healthy plants and 
discourage pests. 

Step 5: Use cultural, physical, mechanical or biological controls first if 
pests exceed the tolerance thresholds. 

Step 6: Evaluate and record the effectiveness of the control and modify 
maintenance practices to support lawn or landscape recovery and prevent 
recurrence.  

For an elaboration of these steps, refer to Appendix IV-F. 

S412 BMPs for Loading and Unloading Areas for Liquid or Solid Material 

Description of Pollutant Sources: Operators typically conduct 
loading/unloading of liquid and solid materials at industrial and 
commercial facilities at shipping and receiving, outside storage, fueling 
areas, etc. Materials transferred can include products, raw materials, 
intermediate products, waste materials, fuels, scrap metals, etc. Leaks and 
spills of fuels, oils, powders, organics, heavy metals, salts, acids, alkalis, 
etc. during transfer may cause stormwater contamination. Spills from 
hydraulic line breaks are a common problem at loading docks. 
Pollutant Control Approach: Cover and contain the loading/unloading 
area where necessary to prevent run-on of stormwater and runoff of 
contaminated stormwater. 

Applicable Operational BMPs: 
At All Loading/ Unloading Areas:  
• A significant amount of debris can accumulate at outside, uncovered 

loading/unloading areas. Sweep these surfaces frequently to remove 
loose material that could contaminate stormwater. Sweep areas 
temporarily covered after removal of the containers, logs, or other 
material covering the ground. 

• Place drip pans, or other appropriate temporary containment device, at 
locations where leaks or spills may occur such as hose connections, 
hose reels and filler nozzles. Always use drip pans when making and 
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Recommended Treatment BMPs: 
Install biofiltration swales and filter strips – (See Chapter 9, Volume V) to 
treat roadside runoff wherever practicable and use engineered topsoils 
wherever necessary to maintain adequate vegetation. These systems can 
improve infiltration and stormwater pollutant control upstream of roadside 
ditches.  

S417 BMPs for Maintenance of Stormwater Drainage and Treatment Systems 

Description of Pollutant Sources: Facilities include roadside catch basins 
on arterials and within residential areas, conveyance systems, detention 
facilities such as ponds and vaults, oil/water separators, biofilters, settling 
basins, infiltration systems, and all other types of stormwater treatment 
systems presented in Volume V. Oil and grease, hydrocarbons, debris, 
heavy metals, sediments and contaminated water are found in catch basins, 
oil and water separators, settling basins, etc. 

Pollutant Control Approach: Provide maintenance and cleaning of 
debris, sediments, and oil from stormwater collection, conveyance, and 
treatment systems to obtain proper operation. 

Applicable Operational BMPs: 

Maintain stormwater treatment facilities per the operations and 
maintenance (O&M) procedures presented in Section 4.6 of Volume V in 
addition to the following BMPs: 
• Inspect and clean treatment BMPs, conveyance systems, and catch 

basins as needed, and determine necessary O&M improvements. 

• Promptly repair any deterioration threatening the structural integrity of 
stormwater facilities. These include replacement of clean-out gates, 
catch basin lids, and rock in emergency spillways. 

• Ensure adequacy of  storm sewer capacities and prevent heavy 
sediment discharges to the sewer system. 

• Regularly remove debris and sludge from BMPs used for peak-rate 
control, treatment, etc. and discharge to a sanitary sewer if approved 
by the sewer authority, or truck to an appropriate local or state 
government approved disposal site. 

• Clean catch basins when the depth of deposits reaches 60 percent of 
the sump depth as measured from the bottom of basin to the invert of 
the lowest pipe into or out of the basin. However, in no case should 
there be less than six inches clearance from the debris surface to the 
invert of the lowest pipe. Some catch basins (for example, WSDOT 
Type 1L basins) may have as little as 12 inches sediment storage 
below the invert. These catch basins need frequent inspection and 
cleaning to prevent scouring. Where these catch basins are part of a 
stormwater collection and treatment system, the system 
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owner/operator may choose to concentrate maintenance efforts on 
downstream control devices as part of a systems approach.  

• Clean woody debris in a catch basin as frequently as needed to ensure 
proper operation of the catchbasin.  

• Post warning signs; “Dump No Waste - Drains to Ground Water,” 
“Streams,” “Lakes,” or emboss on or adjacent to all storm drain inlets 
where possible. 

• Disposal of sediments and liquids from the catch basins must comply 
with “Recommendations for Management of Street Wastes” described 
in Appendix IV-G of this volume.  

Additional Applicable BMPs: Select additional applicable BMPs from 
this chapter depending on the pollutant sources and activities conducted at 
the facility. Those BMPs include: 

• S425 BMPs for Soil Erosion and Sediment Control at Industrial Sites 

• S427 BMPs for Storage of Liquid, Food Waste, or Dangerous Waste 
Containers  

• S406 BMPs for Spills of Oil and Hazardous Substances 

• S410 BMPs for Illicit Connections to Storm Drains  

• S430 BMPs for Urban Streets 

S418 BMPs for Manufacturing Activities - Outside 

Description of Pollutant Sources: Manufacturing pollutant sources 
include outside process areas, stack emissions, and areas where 
manufacturing activity has taken place in the past and significant exposed 
pollutant materials remain.  
Pollution Control Approach: Cover and contain outside manufacturing 
and prevent stormwater run-on and contamination, where feasible. 

Applicable Operational BMP: 

• Sweep paved areas regularly, as needed, to prevent contamination of 
stormwater.  

• Alter the activity by eliminating or minimizing the contamination of 
stormwater.  

• Applicable Structural Source Control BMPs: Enclose the activity 
(see Figure 2.2.6): If possible, enclose the manufacturing activity in a 
building. 

• Cover the activity and connect floor drains to a sanitary sewer, if 
approved by the local sewer authority. Berm or slope the floor as 
needed to prevent drainage of pollutants to outside areas. (Figure 
2.2.7) 
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No. 5 – Catch Basins 
Maintenance 
Component 

Defect Conditions When Maintenance is Needed Results Expected When 
Maintenance is 
performed 

General Trash & 
Debris  

Trash or debris which is located immediately 
in front of the catch basin opening or is 
blocking inletting capacity of the basin by 
more than 10%. 

No Trash or debris located 
immediately in front of 
catch basin or on grate 
opening. 

  Trash or debris (in the basin) that exceeds 60 
percent of the sump depth as measured from 
the bottom of basin to invert of the lowest 
pipe into or out of the basin, but in no case 
less than a minimum of six inches clearance 
from the debris surface to the invert of the 
lowest pipe. 

No trash or debris in the 
catch basin. 

  Trash or debris in any inlet or outlet pipe 
blocking more than 1/3 of its height. 

Inlet and outlet pipes free 
of trash or debris. 

  Dead animals or vegetation that could 
generate odors that could cause complaints 
or dangerous gases (e.g., methane). 

No dead animals or 
vegetation present within 
the catch basin. 

 Sediment Sediment (in the basin) that exceeds 60 
percent of the sump depth as measured from 
the bottom of basin to invert of the lowest 
pipe into or out of the basin, but in no case 
less than a minimum of 6 inches clearance 
from the sediment surface to the invert of the 
lowest pipe. 

 

No sediment in the catch 
basin 

 Structure 
Damage to 
Frame and/or 
Top Slab 

Top slab has holes larger than 2 square 
inches or cracks wider than 1/4 inch 

(Intent is to make sure no material is running 
into basin). 

Top slab is free of holes 
and cracks. 

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

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

 Fractures or 
Cracks in 
Basin Walls/ 
Bottom 

 Maintenance person judges that structure is 
unsound. 

Basin replaced or repaired 
to design standards. 

  Grout fillet has separated or cracked wider 
than 1/2 inch and longer than 1 foot at the 
joint of any inlet/outlet pipe or any evidence of 
soil particles entering catch basin through 
cracks. 

Pipe is regrouted and 
secure at basin wall. 

 Settlement/ 
Misalignment 

If failure of basin has created a safety, 
function, or design problem.  

Basin replaced or repaired 
to design standards. 

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

No vegetation blocking 
opening to basin. 

  Vegetation growing in inlet/outlet pipe joints 
that is more than six inches tall and less than 
six inches apart. 

No vegetation or root 
growth present. 

 Contamination 
and Pollution 

See "Detention Ponds" (No. 1). No pollution present. 
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No. 5 – Catch Basins 
Maintenance 
Component 

Defect Conditions When Maintenance is Needed Results Expected When 
Maintenance is 
performed 

Catch Basin 
Cover 

Cover Not in 
Place 

Cover is missing or only partially in place. 
Any open catch basin requires maintenance. 

Catch basin cover is 
closed 

 Locking 
Mechanism 
Not Working 

Mechanism cannot be opened by one 
maintenance person with proper tools. Bolts 
into frame have less than 1/2 inch of thread. 

Mechanism opens with 
proper tools. 

 Cover Difficult 
to Remove 

One maintenance person cannot remove lid 
after applying normal lifting pressure. 

(Intent is keep cover from sealing off access 
to maintenance.) 

Cover can be removed by 
one maintenance person. 

Ladder Ladder Rungs 
Unsafe 

Ladder is unsafe due to missing rungs, not 
securely attached to basin wall, 
misalignment, rust, cracks, or sharp edges. 

Ladder meets design 
standards and allows 
maintenance person safe 
access. 

Metal Grates          
(If Applicable) 

Grate opening 
Unsafe 

Grate with opening wider than 7/8 inch. Grate opening meets 
design standards. 

 Trash and 
Debris 

Trash and debris that is blocking more than 
20% of grate surface inletting capacity. 

Grate free of trash and 
debris. 

 Damaged or 
Missing. 

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

Grate is in place and 
meets design standards. 

 
 
 

No. 6 – Debris Barriers (e.g., Trash Racks) 
Maintenance 
Components 

Defect Condition When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

General Trash and 
Debris 

Trash or debris that is plugging more 
than 20% of the openings in the barrier. 

Barrier cleared to design flow 
capacity. 

Metal Damaged/ 
Missing 
Bars. 

Bars are bent out of shape more than 3 
inches. 

Bars in place with no bends more 
than 3/4 inch. 

  Bars are missing or entire barrier 
missing. 

Bars in place according to design. 

  Bars are loose and rust is causing 50% 
deterioration to any part of barrier. 

Barrier replaced or repaired to 
design standards. 

 Inlet/Outlet 
Pipe 

Debris barrier missing or not attached to 
pipe 

Barrier firmly attached to pipe 
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No. 18 – Catchbasin Inserts 
Maintenance 
Component 

Defect Conditions When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

General Sediment 
Accumulation 

When sediment forms a cap over the 
insert media of the insert and/or unit. 

No sediment cap on the insert 
media and its unit. 

 Trash and 
Debris 
Accumulation 

Trash and debris accumulates on insert 
unit creating a blockage/restriction. 

Trash and debris removed 
from insert unit. Runoff freely 
flows into catch basin. 

 Media Insert Not 
Removing Oil 

Effluent water from media insert has a 
visible sheen. 

Effluent water from media 
insert is free of oils and has no 
visible sheen. 

 Media Insert 
Water Saturated 

Catch basin insert is saturated with water 
and no longer has the capacity to 
absorb. 

Remove and replace media 
insert 

 Media Insert-Oil 
Saturated 

Media oil saturated due to petroleum spill 
that drains into catch basin. 

Remove and replace media 
insert. 

 Media Insert Use 
Beyond Normal 
Product Life 

Media has been used beyond the typical 
average life of media insert product. 

Remove and replace media at 
regular intervals, depending on 
insert product. 
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SAMPLE ACTIVITY LOG 

 

DATE FACILITY MAINTENANCE PERFORMED RESULTS / NOTES 
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