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TECHNICAL MEMORANDUM 
WEST Consultants, Inc. 
12509 Bel-Red Road 
Suite 100 
Bellevue, WA 98005-2525 
(425) 646-8806   
(425) 646-0570 Fax 
www.westconsultants.com 

Name:    Fazal Chaudry 
Company:   B and M Group 
Date:    November 10, 2022 
From:   Andreas Kammereck, PE, and Marek Kossik 
Subject:   Preliminary Hydrologic and Hydraulic Analysis for the  

Stillaguamish River Floodplain along SR530 near the Pilot Property 
 

The following summarizes the current understanding of flood related assessments for the subject site, and 
is therefore preliminary pending further coordination with the project team and review by the City of 
Arliongton for final forward-looking actions and/or permit submittal requirements.  

1. Project Summary 
A fill pad was constructed at a site along the north side of SR 530, east of I-5,and on the north side of the 
Pilot Property; the site is located within  the City of Arlington city limits and correposnding jurisdiction, which 
run along the north side of where the fill was placed (Figure 1). Areas to the north of the pad fall within 
Snohomish County jurisdiction. Based on flood related municipal code for the City of Arlington (as the 
applicable jurisdiction), which are consistent with the  Snohomish County flood code, an analysis and/or 
review of potential impacts to flooding in terms of storage and conveyance is required to support 
development activities. Refer to Figure 1 for the site location relative to the applicable FEMA Flood 
Insurance Rate Map (i.e. publicaly available firmette generated from on-line FEMA web site).  Refer to 2 
showing and aerial image background with the approximate location of the fill highlighted. Refer to Figure 3 
for a view of the fill pad shortly after placement. 

2. FEMA Model Summary 
The FEMA existing conditons HEC-RAS model for the site is 1-dimensional (1D) and uses a steady-state 
flow condition. We did not request the model from FEMA (due to long delays in acquiring the data, and 
confirmed the model based on previous work in the area. 

3. City and County Municipal Code Review 
Both the city of Arlington Municipal Code and the Snohomish County Municipal Code were preliminarily 
reviewed to determine each jurisdiction’s requirements for the project to proceed. Reviewing both sets of 
code was necessary because the required compensatory storage will likely need to extend outside of the 



2 
 

City of Arlington jurisdiction and into the unincorporated Snohomish County jurisdiction, even though the 
project itself takes place within the City of Arlington limits. 

3.1 City of Arlington Municipal Code 
The City of Arlington requires a flood hazard permit for any work on land within the defined special flood 
hazard areas. This project site lies in FEMA Zone AE defined as the areas of inundation under the 100-year 
flood flow and with a defined base flood elevation (BFE), and outside of the floodway. The BFE for the site 
is approxiatmely 46.5 feet (see Appendix A for location of georeferenced BFE’s from the FEMA FIS).  

The following sub-sections outlined the minimum flood related considerations under the City of Arlington 
Municipal Flooding Code. 

3.1.1. Compensatory Storage Requirements 
As outlined in the City’s  flood code, all “development proposals shall not reduce the effective base flood 
storage volume of the floodplain. Grading or other activity which would reduce the effective storage volume 
must be mitigated by creating compensatory storage either on-site or approved adjacent off-site location. 
The compensatory storage must be hydraulically connected to the source of floodwaters and excavated at 
an elevation at or below the elevation of the filled storage that is being compensated.” (City of Arlington 
2022). The fill placed on the site is assumed to be subject to theflood code requirements, and as such, 
compensatory storage will be required. Based on the limitations on available site area and close proximity 
to the Arlington City Limits, the compensatory storage will likely extend beyond the City limits and into the 
unincorporated Snohomish County jurisdiction to the north of the project site. 

3.1.2. Conveyance Requirements 
Based on the the City’s flood code, all “development proposals shall not reduce the hydraulic capability of 
the floodplain on-site to convey floodwaters through the property during the base flood event. No rise in 
base flood elevations is allowed on adjacent properties. Providing this compensatory conveyance capacity 
can be done in conjunction with the compensatory storage, either on-site or off-site.” (City of Arlington 
2022). The FEMA model for this reach of the Stilliquamish River uses a steady-state flow condition to 
determine the applicable flood hazard area. Review of the available FEMA model for the general area 
determined the project site is located in an ineffective flow area (Figures 4 and 5); ineffective flow areas are 
used in HEC-RAS 1D modeling to indicate areas within the study area where coveyance is insignificant and 
flow velocities are at or near zero. Only storage capacity is calculated and/or analyzed for ineffective flow 
areas and thereby the focus on conditioned technical assessments, and conveyance is not applicable and 
therefore not necessary in continued technical assessments of flood related hazards. 

3.2 Snohomish County Municipal Code 
Land Disturbing Activity Permit 
In addition to the flood hazard permit required by the City of Arlington, the Snohomish County Municipal 
Code requires a land disturbing activity permit for most projects. The County Code defines a “Land 
disturbing activity” as, “any activity that will result in movement of earth or a change in the existing soil 
cover or the existing soil topography (both vegetative and non-vegetative), including the creation and/or 
replacement of impervious surfaces. Land disturbing activities include, but are not limited to, clearing, filling, 

https://snohomish.county.codes/SCC/30.91S.460
https://snohomish.county.codes/SCC/30.91S.460
https://snohomish.county.codes/SCC/30.91I.010
https://snohomish.county.codes/SCC/30.91C.112
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excavation and grading.” (Snohomish County 2022). Based on the code language, the placement of the fill 
materials is categorized under City and County code as a land disturbing activity and therefore will most 
likely require a land disturbing activity permit. 

The requirements for a land disturbing activity permit submittal indicate  “the land disturbing activity permit 
application shall comply with the submittal checklist established by the department pursuant to SCC 
30.70.030. The permit application shall contain the following plans and reports, when applicable”:  

(1) Land disturbing activity site plan pursuant to SCC 30.63B.190;  

(2) Engineered construction plans pursuant to SCC 30.63B.200;  

(3) Geotechnical engineering report pursuant to SCC 30.63B.220;  

(4) Soils engineering report pursuant to SCC 30.63B.230;  

(5) Engineering geology report pursuant to SCC 30.63B.240;  

(6) Liquefaction report pursuant to SCC 30.63B.250;  

(7) Zero-rise analysis pursuant to SCC 30.63B.120(3);  

(8) Stormwater site plans and reports necessary for compliance with chapter 30.63A SCC; and  

(9) Haul route agreements related to the land disturbing activity.” (Snohomish County 2022) 

This flood related report addressed item #7 for the sero-rise analysis, and the remaining sections are 
assumed to be addressed by other team subject matter experts. 

3.2.1. Habitat Assessment Report 
Snohomish County adopted FEMA (2020) Floodplain Habitat Assessment checklist (see Appendix B for 
details) for management of development and related potential hazards or impacts to the environment in 
floodplain areas. The Floodplain Habitat Assessment checklist evaluates project specific potential impacts 
on a case-by-case basis, and would apply for any work extending outside of the City’s jurisdiction and into 
County areas. A habitat assessment report is typically required, ”…to help project proponents and 
government agencies identify and address potential impacts of a proposed development on protected 
areas that have potential to adversely affect habitat functions for species listed under the Endangered 
Species Act (ESA)”. Because there is often limited information on any given site’s natural features, a 
habitat assessment is almost always required to “identify (habitat) features and determine how the 
proposed project will affect them.” (FEMA 2010).  

This FEMA habitat assessment alo requires consideration of storage and conveyance flood related 
hazards. 

https://snohomish.county.codes/SCC/30.91E.220
https://snohomish.county.codes/SCC/30.91G.075
https://snohomish.county.codes/SCC/30.91L.025
https://snohomish.county.codes/SCC/30.91P.140
https://snohomish.county.codes/SCC/30.91D.110
https://snohomish.county.codes/SCC/30.70.030
https://snohomish.county.codes/SCC/30.91P.140
https://snohomish.county.codes/SCC/30.91L.025
https://snohomish.county.codes/SCC/30.91S.351
https://snohomish.county.codes/SCC/30.63B.190
https://snohomish.county.codes/SCC/30.91C.280
https://snohomish.county.codes/SCC/30.63B.200
https://snohomish.county.codes/SCC/30.91G.040
https://snohomish.county.codes/SCC/30.63B.220
https://snohomish.county.codes/SCC/30.91S.470
https://snohomish.county.codes/SCC/30.63B.230
https://snohomish.county.codes/SCC/30.91E.120
https://snohomish.county.codes/SCC/30.63B.240
https://snohomish.county.codes/SCC/30.63B.250
https://snohomish.county.codes/SCC/30.63B.120(3)
https://snohomish.county.codes/SCC/30.91S.351
https://snohomish.county.codes/SCC/30.63A
https://snohomish.county.codes/SCC/30.91L.025
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4. Compensatory Storage Calculations 
A prelinary assessment of compensatory storage requirements was completed, using a site survey 
completed by True North in October, 2022 (Appendix C). Comparison of the recent site survey with publicly 
available 2017 LiDAR data (i.e. based on review of Google imagery, the 2017 LiDAR was determined to 
represent the site grading elevations prior to recent placement of the fill) concluded the following regarding 
the fill volumes and corresponding compensatory storage requirements (refer to Appendix D): 

1. The changes in elevation between stated topographic data is represented as a heat map, showing 
areas of cut and fill materials at the site, characterizing imported fill materials, and thereby 
quantifying the required compensatory storage requirements; 

2. Based on the comparison of base 2017 LiDAR data and the October 2022 survey: 
a. approximately 536 CYs were moved from existing piles at the site and used to build the 

pad, along with some cut along the east side of the pad and clearing/cleaning of the 
stormwater pond; 

b. Then an additional 4,890 CYs of fill was imported and placed (ranges from approximately 
0-2.5 ft thick) to build up and flatten the pad; 

c. The fill is all below the BFE is approximately 46.5ft, therefore all this material is subject to 
mitigation under the flood code; 

d. With the previous in mind, approximately 4,890 CYs of compensatory storage is needed by 
moving/removing the pad materials; and, 

e. Based on review of available site topography (using 2017 LiDAR, as shown in Appendix 
A), it looks feasible to maintain hydraulic connection back toward the river by grading into 
existing swale that flow back to the rvier, but it would require grading outside the City limits 
and into the County jurisdiction. 

 
A number of grading options were considered, and preliminary grading option was developed that provided 
sufficient compensation of volume (i.e. the approximately 4,890 CY’s of fill material), and also maintained 
hydraulic connectivity back to the main river channel. The total volume to achieve both opbjectives totals 
approximately 10,472 CY’s (Appendix E). Note, this option is not the final plan, but is intened for planning 
purposes and represents a feasible alternative that meets the mitigation requirements and falls with in the 
property owner boundaries. As previously mentioned, the available area in and around the site and within 
the City is limited, therefore the preliminary grading option and any other compensatory mitigation option(s) 
is likely to extend outside of the City limits and into Snohomish County jurisdiction (see Appendix B for 
regulatory requirements). New and/or changed information will inform and/or may change the results and 
conclusions as discussed herein. 

5. References 
Arlington Municipal Code. Chapter 20.64. 28 July 2022 

FEMA. Floodplain Habitat Assessment and Mitigation. FEMA Region 10. January 2010. 

Snohomish County Code. Chapter 30.63B. July 2021 
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Figure 1: Snapshot of NFIP panel with city limits (approximate site highlighted by pin and dashed box). 
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Figure 2: Location of project site prior to fill pad construction. 

 
Figure 3: Image of fill pad on project site. 
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Figure 4: Model storge area where project site lies. 

 
Figure 5: Zoomed view of model storage area. 
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Appendix A 

Site Plan and BFE 
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Appendix B 

FEMA Region 10 Habitat Assessment Checklist 
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Appendix C 

True North Site Survey 
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Appendix D 

Compensatory Storage Calculation 
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Appendix E 
Option for  Compensatory Storage Grading Pla 
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