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TECHNICAL MEMORANDUM 
WILLOW CREEK STREAM INFLOW AND TIDAL HYDROLOGY 

BOUNDARY CONDITIONS 





 
MEMORANDUM  
 

 
TO: David Cline, PE (Shannon & Wilson, Inc.) 
 Kathy Ketteridge, PhD, PE (Anchor QEA LLC) 
 
CC: Jerry Shuster (City of Edmonds) 
 Keeley O’Connell (EarthCorps) 
 Paul Schlenger (Confluence Environmental) 
 
FROM: Alex Hallenius, PE 
 
DATE: January 7, 2013 
 
RE: WILLOW CREEK STREAM INFLOW AND TIDAL HYDROLOGY 

BOUNDARY CONDITIONS 
  
 
This memo summarizes the Willow Creek stream and tidal inflow hydrology information related 
to the hydraulic modeling for the Willow Creek Early Feasibility Study.  
 
The project survey vertical datum is the North American Vertical Datum of 1988 (NAVD88). 
Elevations in tidal environments (and from NOAA tidal gauges) are often reported in Mean 
Lower Low Water (MLLW) datum. For the project, the NAVD88 elevation can be approximated 
from the MLLW datum by subtracting 2.09 feet. This transformation was calculated using 
NOAA’s VDatum v3.1 computer program. We recommend a professional surveyor confirm this 
transformation prior to development of project final design plans. 
 
The tidal data from the NOAA Seattle Elliot Bay gage was compared with the LTC-1 logger 
installed at the Edmonds Marina for the time period September 1 through 14, 2012. There was 
little noticeable period (time) shift between the locations. In general, the amplitude of the LTC-1 
location was diminished compared to the Seattle Elliot Bay tidal data by -0.2 feet. This may be 
attributable to the breakwater effect of the Edmonds Marina jetty. Therefore, it appears 
reasonable to use the Elliot Bay tidal data as a boundary condition for the Edmonds Marsh 
hydraulic modeling tidal boundary conditions. Figure 1 is a graph of the comparison.  
 
Inflow hydrology modeling results, provided from the Dayton St. / SR-104 stormwater study, 
were reviewed. Based on our review of the modeling data, and information regarding recent 
historical flooding in the marsh, we recommend a modeling period of October 1, 2007 through 
September 30, 2008 for the Willow Creek Early Feasibility Study. This period corresponds to an 
observed flood event in December 2007 that had documented flooding, including overtopping of 
the Chevron/Unocal stormwater pond banks (Rasar, 2012).  
 
The estimated 100-year flood event flows are 69cfs for Shellabarger at the SR-104 culvert, and 
49cfs for Willow Creek at the 216th St. culvert (Geisburt, 2012). Data provided from the Dayton 



MEMO: WILLOW CREEK STREAM INFLOW AND TIDAL HYDROLOGY 
BOUNDARY CONDITIONS 
January 7, 2013 
Page 2 
    
 
St. / SR-104 study for the October 2008 through September 2008 period have peaks inflows of 
52cfs and 36cfs, for Shellabarger and Willow Creek respectively, which is on the order of a 25-
year flood event. We did not identify inflow peak events on the order of the 100-year flood 
event. Therefore, we recommend using the large storm event of December 2007, with field 
documentation for flood overtopping of the Chevron stormwater pond as the project design flood 
hydrology. 
 
Input files were created for the period October 1, 2007 through September 30, 2008. The data is 
provided in a file named “Boundary Conditions_20130107.xlsx”. The worksheet “Elliot Bay” 
contains recorded tidal data from the Seattle Elliot Bay tidal gage for the time period, in one-
hour time steps. The worksheet “Upstream” contains modeled flows from the SR-104 HSPF 
model for the time period, in 15-minute time steps. The designations RCH 200 and RCH 300 
represent Shellabarger Creek and Willow Creek, respectively. A graph of the upstream boundary 
conditions is shown in Figure 2. 
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MEMORANDUM  
 

 
TO: file 
 
FROM: Alex Hallenius, Bo Lewis  
 
DATE: September 18, 2012 (revised 3-7-2013) 
 
RE: EDMONDS MARSH COMPOSITE EXISTING GIS SURFACE 

CREATION EDMONDS, WASHINGTON 
  
 
This memo describes the process used to create a composite GIS TIN surface of the Edmonds 
Marsh area. File paths are referenced to the Shannon & Wilson network. Project datum is 
NAVD88. 
 
The following data sources were used to create the composite surface. Data was provided 
electronically by the client. 
 

 LIDAR-generated contours for marsh area  
o I:\WIP\21-1\12393 Willow Creek Daylight\02. 

BACKGROUND_REPORTS\DAYTON_SR-104_DATA\MCD\Site 
Information\2005 Edmonds Lidar contours 

o ArcGIS shapefile, contains contours with elevations 
o Datum: NAVD88 

 2004 Willow Creek channel survey along BNSF ROW (by CH2M Hill?) 
o I:\WIP\21-1\12393 Willow Creek Daylight\02. 

BACKGROUND_REPORTS\DAYTON_SR-104_DATA\MCD\2004 CH 
Willow Creek survey\Edmonds_Willow-Creek SURF.dwg 

o AutoCAD Drawing contains 3d faces and contours 
o Datum: NAVD88 

 2008 Marsh Area survey 
o I:\WIP\21-1\12393 Willow Creek Daylight\02. 

BACKGROUND_REPORTS\DAYTON_SR-104_DATA\MCD\Site 
Information\Survey\Marsh Topo\Deliverables\XL1981_Vargot01.dgn 

o Microstation Drawing contains points and breaklines 
o Datum: MLLW 

 2012 Perteet survey 
o I:\WIP\21-1\12393 Willow Creek Daylight\02. 

BACKGROUND_REPORTS\SURVEY\Perteet Survey 2012-6-6.zip 
o AutoCAD drawing contains points and lines of channels in the marsh 
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o Datum: NAVD88 
 
The following procedure was used to create the composite surface: 
 

 Create Base surface TIN from LiDAR contours in ArcGIS  
 Create AutoCAD Civil3d surface from 2004 data, export in *.xml format 
 Import 2008 survey data from Microstation to AutoCAD. Create AutoCAD Civil3d 

surface from data, adjust surface elevation by -2.28 feet for NAVD88 datum. Export in 
*.xml format.  

 Create 3d polylines from 2012 survey data, save in *.dwg format 
 Import *.xml files (2) and *.dwg file (1) into ArcGIS. 
 Trim areas of overlap between surfaces 
 Create composite surface from data. 

 
The surface was spot-checked to verify the transitions between the inserted surfaces. 
 
The final GIS surface is named “2012_Surface_Combined” and is located in: I:\WIP\21-1\12393 
Willow Creek Daylight\GIS\Existing_CombinedSurface 
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MEMORANDUM  
 

 
TO: file 
 
FROM: Alex Hallenius, Bo Lewis  
 
DATE: March 7, 2013 
 
RE: EDMONDS MARSH PROPOSED CONDITIONS GIS SURFACE 

CREATION EDMONDS, WASHINGTON 
  
 
This memo describes the process used to create a composite GIS TIN surface of the Edmonds 
Marsh area that includes proposed channel grading. File paths are referenced to the Shannon & 
Wilson network. Project datum is NAVD88. 
 
The following data sources were used to create the composite surface: 
 

 Composite existing ground surface created by Shannon & Wilson on March 5, 2013, and 
located at: I:\WIP\21-1\12393 Willow Creek Daylight\GIS\Proposed_Grading 

 Proposed channel features created in AutoCAD Civil3d to represent grading for: 
o The beach outfall channel and daylight channel 
o Willow creek marsh dredging 
o Shellabarger creek marsh dredging 

The surfaces are located in: I:\WIP\21-1\12393 Willow Creek Daylight\CAD\Proposed 
Grading_2013_03_01\Proposed_2013_03_01.dwg 

 
The following procedure was used to create the composite surface: 
 

 Start with composite existing ground TIN surface (Existing_CombinedSurface) 
 Import *.xml file into ArcGIS using the AcGIS 3D Analyst Extension. 
 Trim areas of overlap between surfaces. 
 Create composite surface from data. 

 
The surface was spot-checked to verify the transitions between the inserted surfaces. A few 
cross-sections were cut to compare the existing and proposed surfaces in the marsh area and 
verify that the surface was created correctly.  
 
The final GIS surface is named “willowcreek_prop_2013_03_05” and is located in: I:\WIP\21-
1\12393 Willow Creek Daylight\GIS\Proposed_Grading 
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SOUND TRANSIT – BNSF BRIDGE DESIGN AGREEMENT 
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APPENDIX N.5 
 

BNSF TRESTLE AS-BUILTS
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CITY OF EDMONDS 
WILLOW CREEK STORMWATER OUTFALL AS-BUILTS 
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CITY OF EDMONDS AND CHEVRON / UNOCAL 
QUITCLAIM DEED AND MAINTENANCE ACCESS AGREEMENT 
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SHANNON & WILSON, INC. 
Geotechnical and Environmental Consultants 

 

 

 

 

Attachment to and part of Report  21-1-12393-409 
  
Date: December 18, 2015 
To: Mr. Jerry Shuster 
 City of Edmonds 
  
  

  
 

IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL/ENVIRONMENTAL  
REPORT 

 

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS. 

Consultants prepare reports to meet the specific needs of specific individuals.  A report prepared for a civil engineer may not be 
adequate for a construction contractor or even another civil engineer.  Unless indicated otherwise, your consultant prepared your report 
expressly for you and expressly for the purposes you indicated.  No one other than you should apply this report for its intended 
purpose without first conferring with the consultant.  No party should apply this report for any purpose other than that originally 
contemplated without first conferring with the consultant. 

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific 
factors.  Depending on the project, these may include:  the general nature of the structure and property involved; its size and 
configuration; its historical use and practice; the location of the structure on the site and its orientation; other improvements such as 
access roads, parking lots, and underground utilities; and the additional risk created by scope-of-service limitations imposed by the 
client.  To help avoid costly problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report 
may affect the recommendations.  Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of 
the proposed project is changed (for example, if an office building will be erected instead of a parking garage, or if a refrigerated 
warehouse will be built instead of an unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation, 
or configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified; (4) when 
there is a change of ownership; or (5) for application to an adjacent site.  Consultants cannot accept responsibility for problems that 
may occur if they are not consulted after factors which were considered in the development of the report have changed. 

SUBSURFACE CONDITIONS CAN CHANGE. 

Subsurface conditions may be affected as a result of natural processes or human activity.  Because a geotechnical/environmental report 
is based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose 
adequacy may have been affected by time.  Ask the consultant to advise if additional tests are desirable before construction starts; for 
example, groundwater conditions commonly vary seasonally. 
 
Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also 
affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report.  The consultant should be kept 
apprised of any such events, and should be consulted to determine if additional tests are necessary. 

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken.  The data 
were extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions.  The actual 
interface between materials may be far more gradual or abrupt than your report indicates.  Actual conditions in areas not sampled may 
differ from those predicted in your report.  While nothing can be done to prevent such situations, you and your consultant can work 
together to help reduce their impacts.  Retaining your consultant to observe subsurface construction operations can be particularly 
beneficial in this respect. 
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A REPORT'S CONCLUSIONS ARE PRELIMINARY. 

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions 
revealed through selective exploratory sampling are indicative of actual conditions throughout a site.  Actual subsurface conditions can 
be discerned only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide 
conclusions.  Only the consultant who prepared the report is fully familiar with the background information needed to determine 
whether or not the report's recommendations based on those conclusions are valid and whether or not the contractor is abiding by 
applicable recommendations.  The consultant who developed your report cannot assume responsibility or liability for the adequacy of 
the report's recommendations if another party is retained to observe construction. 

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION. 

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a 
geotechnical/environmental report.  To help avoid these problems, the consultant should be retained to work with other project design 
professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of 
their plans and specifications relative to these issues. 

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT. 

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), field test 
results, and laboratory and/or office evaluation of field samples and data.  Only final boring logs and data are customarily included in 
geotechnical/environmental reports.  These final logs should not, under any circumstances, be redrawn for inclusion in architectural or 
other design drawings, because drafters may commit errors or omissions in the transfer process.   
 
To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete 
geotechnical engineering/environmental report prepared or authorized for their use.  If access is provided only to the report prepared 
for you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for 
whom the report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was 
prepared.  While a contractor may gain important knowledge from a report prepared for another party, the contractor should discuss 
the report with your consultant and perform the additional or alternative work believed necessary to obtain the data specifically 
appropriate for construction cost estimating purposes.  Some clients hold the mistaken impression that simply disclaiming 
responsibility for the accuracy of subsurface information always insulates them from attendant liability.  Providing the best available 
information to contractors helps prevent costly construction problems and the adversarial attitudes that aggravate them to a 
disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 

Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design 
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants.  To help prevent this problem, 
consultants have developed a number of clauses for use in their contracts, reports and other documents.  These responsibility clauses 
are not exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that 
identify where the consultant's responsibilities begin and end.  Their use helps all parties involved recognize their individual 
responsibilities and take appropriate action.  Some of these definitive clauses are likely to appear in your report, and you are 
encouraged to read them closely.  Your consultant will be pleased to give full and frank answers to your questions. 
 
 
 The preceding paragraphs are based on information provided by the 
 ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 




