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TECHNICAL MEMORANDUM  
WEST Consultants, Inc. 
2601 25th St. SE 
Suite 450 
Salem, OR  97302-1286 
(503) 485-5490   
(503) 485-5491 Fax 
www.westconsultants.com 

To:    Kyle Latimer 
Date:    4/17/2023 
From:   Ken Puhn, PE, CFM 
Reviewed: Hans Hadley, PE, CFM 
Subject:   33027 Oak Road No-rise Hydraulic Analysis 
 

Introduction 
A “No-Rise” hydraulic analysis was conducted to evaluate impacts of proposed fill that will be placed on 
portions of Mr. Latimer’s property to elevate it above the FEMA Base Flood Elevation (BFE). The subject 
property is a 14.2-acre parcel located at 33027 White Oak Road near Corvallis, Oregon (Figure 1, all 
figures referenced in the text are found at the end of this document). The flooding source is an unnamed 
side channel of the Willamette River located to the south and east side of the subject property, which 
receives floodwaters from the Willamette River. According to FEMA Flood Insurance Rate Map (FIRM) 
panel number 41043C0515G, effective on September 29, 2010, much of the subject property is located 
within a FEMA Zone AE Special Flood Hazard Area (SFHA). Per Linn County Floodplain Ordinance, 
placement of fill in a FEMA floodplain must cause no rise in the base flood elevations. Accordingly, a 
hydraulic analysis is required to determine if the proposed activities will cause a rise to the FEMA BFEs. 

According to the FIRM, the effective BFEs for the property range from approximately 226.3 ft at the 
upstream end, to approximately 225.8 ft at the downstream end. All elevations listed in this memorandum 
are referenced to the North American Vertical Datum of 1988 (NAVD88).   

A hydraulic study was completed in accordance with standard engineering practice for a FEMA Engineering 
No-Rise analysis.  It indicates that the proposed fill will not result in an increase in water surface elevations 
during the base flood. This memorandum summarizes the analysis methodology and results.   

Analysis Approach 
The subject property is in an area with complex hydrology and hydraulics, where there are interconnected 
channels from multiple watercourses, including Muddy Creek, Owl Creek, Willamette River, and other 
sloughs and side channels (Figure 2). The southeast corner of the subject property is bounded by an 
unnamed side channel, which is likely one of the many historic channels of the Willamette River that 
existed prior to the anthropogenic modifications made to the Willamette River, which transformed the river 
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from a multi-channel anastomosing river to a predominantly single-thread meandering river (Figure 3). The 
unnamed side channel connects Muddy Creek to Owl Creek, but also receives floodwater from the 
Willamette River, which flows to many of the adjacent rivers and side channels during large flood events. 
According to the effective Flood Insurance Study (FIS) for Linn County (FEMA 2019), Owl Creek was not 
studied, and Muddy Creek was studied by approximate methods for the reach upstream of the Burlington 
Northern Railroad crossing near Fayetteville, which is located upstream of the subject property. 
Accordingly, it is assumed that the SFHA for the subject property (and Muddy Creek and Owl Creek in this 
area) is based on flooding from the Willamette River. The FIS states the original hydrologic and hydraulic 
analyses for the Willamette River were performed by the U.S. Army Corps of Engineers (USACE) Portland 
District for FEMA and completed in July 1983. However, water-surface profiles for the portion of the 
Willamette River within Linn County, except for the reach at Albany, were determined from hydraulic rating 
curves and thus, there is no effective hydraulic model. Since no FEMA hydraulic model exists and the 
hydrology and hydraulics are known to be complex, a two-dimensional (2D) hydraulic model for the 
Willamette River, developed by WEST for a U.S. Army Corps of Engineers’ project, was used for the no-
rise analysis. Existing and proposed conditions models were evaluated in the 2D model to compare water 
surface elevations for the existing topography and proposed filled topography on the subject property. 

Hydrology 
The hydrology used for this study is based on the FEMA FIS 1% annual-chance flood (100-yr) discharge of 
177,000 cfs (reported for the City of Corvallis, OR). The FIS discharges are based on current regulated 
discharge-frequency relationships developed by the USACE Portland District for the Willamette River basin 
(USACE, 2014). The 50% annual-chance flood (2-yr) through 0.2% annual-chance flood (500-yr) flows for 
the Willamette and major tributaries were modeled using a continuous stepped hydrograph. The no-rise 
condition was evaluated at the time in the model hydrograph corresponding to a flow of 177,000 cfs at the 
Highway 34 bridge in Corvallis.  

Hydraulics 
The hydraulic study utilized the U.S. Army Corps of Engineers’ (USACE) software HEC-RAS (Hydraulic 
Engineering Center – River Analysis System) version 6.2 (USACE 2022). The previously developed 2D 
hydraulic model extends from the Willamette River confluence with the McKenzie River at the upstream 
boundary to the Willamette Falls at the downstream boundary. The geometry of the hydraulic model is 
based on bathymetric and overbank data obtained by the U.S. Geologic Survey (USGS, 2021), which is a 
combination of water penetrating green LiDAR for the Willamette River channel and DOGAMI LiDAR for the 
overbank regions. A rating curve based on USGS stream gage data was used for the model’s downstream 
boundary. 

Manning’s n hydraulic roughness coefficients were used to represent 2D hydraulic roughness along the 
channel and in the overbank areas in the HEC-RAS model. Spatially varied roughness values are based on 
land cover classifications from the USGS National Land Cover Data set (NLCD 2019). The initial 2D 
roughness values were adjusted slightly to better match the February 1996 flood using peak discharge and 
stage data at the Harrisburg USGS streamflow gage.  
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Existing Conditions Model (ECM) 
The existing conditions model (ECM) represents the current physical condition of the channels and 
floodplain areas, including the subject property. The previously developed model was refined in the region 
of the property to provide better model resolution. Mesh grid cells were reduced to 50 ft in size and break 
lines were added to better define linear features such as White Oak Rd located to the west and the 
unnamed side channel located to the southeast of the property (Figure 4). For the unnamed side channel, 
Manning’s n bank and channel roughness values were increased to 0.1 to account for vegetation and 
sluggish pooled water observed during the site visit. The simulated 100-yr floodplain for the ECM is 
provided in Figure 5.  Simulated ECM water surface elevations in the channel adjacent to the property are 
lower than the FIS BFEs by approximately 1.3 ft. The ECM simulation indicates that flooding on the 
property is due to backwater that flows north to south and ponds in the north central portion of the property. 
Water does not overtop the banks from the side channel. Since the ECM model indicated lower BFEs than 
the FEMA FIS, a second simulation was conducted in which the channel and bank Manning’s n values for 
the side channel in the vicinity of the subject property were increased by 50% to a conservatively high value 
of 0.15. Under this condition, water still does not overtop the channel banks into the property and flooding is 
limited to backwater from the north, and flood conditions and elevations on the site remain nearly identical 
when compared to the base ECM condition using a channel Manning’s n value of 0.1.  

To ensure flooding from the Willamette River produces the controlling (highest) water surface elevations on 
the subject property, an additional simulation was conducted by simulating the 100-yr discharges for Owl 
Creek and Muddy Creek. Since no discharges are reported for either watercourse in the FIS, USGS 
regional regression equations were used within the online USGS program StreamStats, to develop peak 
100-yr flows (USGS 2022). To simulate flooding from the two watercourses, peak flows of 59 cfs and 9,410 
cfs for Owl Creek and Muddy Creek, respectively, were simulated using a steady-state 48-hour hydrograph. 
The Owl Creek and Muddy Creek drainage areas are <1% and 3% of the drainage area of the Willamette 
River at Corvallis. Accordingly, peak flood discharges on these creeks will occur well before peak flooding 
on the much larger and regulated Willamette River. Therefore, the simulation for Owl Creek and Muddy 
Creek was conducted independent (without consideration) of flooding on the Willamette River, per FEMA 
guidance which requires an assumption of non-coincident flooding for tributaries unless the ratio of 
drainage areas lies between 0.6 and 1.4 (FEMA 2016).  The simulated water surface elevations on the 
subject property from this simulation were lower than those from the Willamette River flooding; therefore, 
the Willamette River is assumed to be the controlling flood source for the property and was used for the no-
rise analysis.   

For comparative purposes, observed inundation GIS layers from the Oregon Statewide Flood Hazards 
Database (available from DOGAMI) for the historic 1996 and 1964 floods were also reviewed. These layers 
indicate that flooding did not occur on the subject property for these two historic events (Figure 6).  

Proposed Conditions Model (PCM) 
The ECM was modified to create the PCM by using a levee structure across the northern boundary of the 
property to prevent backwater from entering the site. This method was used since the exact amount and 
location of proposed fill is unknown at this time so an elevation of 230 ft was used as a conservative 
estimate. This method effectively simulates a condition in which the portion of the subject property beyond 
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the channel banks of the unnamed side channel is filled to elevation 230 ft, which is well above the FIS 
BFEs. The simulated PCM 100-yr floodplain is shown as Figure 7.  

Results 
Water surface elevations predicted by the ECM and PCM models were compared to determine if the 
proposed fill will cause a rise in water surface elevations for the base flood. This was accomplished by 
subtracting the ECM water surface grid from the PCM water surface grid. Any values greater than 0.004 ft 
would indicate a rise in the base flood elevation, since Linn County considers a water surface elevation no-
rise to be to the 0.00 ft level of accuracy per FEMA standards.  The GIS based comparison showed that 
there was no rise in water surface elevations to the 0.00 ft level. Model results indicate that grading and fill 
activities on the property that occur outside of the floodplain extents shown in Figure 7, will not cause a rise 
in the BFEs for the Willamette River, Owl Creek, Muddy Creek, or the unnamed side channel adjacent to 
the subject property. Since the proposed fill is located in a backwater area, the fill will cause no change in 
flow direction, and the maximum change in average flow velocity is zero (to the 0.00 ft/s level of accuracy). 
A FEMA No-Rise Certificate is provided in Figure 8.   
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Figure 1. Project location map 

 



 

 

 
Figure 2. Regional watercourses and FEMA floodplain 



 

 

 
Figure 3.  Site map and effective FEMA floodplain 



 

 

 
Figure 4. HEC-RAS Model mesh



 

 

 
Figure 5. Existing conditions model floodplain   



 

 

 
 

Figure 6. 1964 and 1996 flood delineations from the Oregon Statewide Flood Hazard Database 



 

 

 
Figure 7. Proposed conditions floodplain 

 



 

 

ENGINEERING "NO-RISE" CERTIFICATION 
 
This is to certify that I am a duly qualified engineer licensed to practice in the State 
of Oregon. 
 

It is to further certify the fact that proposed fill and grading at 33027 Oak Road in 
Corvallis, OR, provided it is located outside of the floodplain shown in Figure 7 of 
the attached Technical Memorandum, will not impact the 100-year flood elevations 
for the Willamette River, Owl Creek, Muddy Creek, or the unnamed slough 
adjacent to the subject property.  
 
Attached are the following documents that support my findings: 
 
 

 

Project Manager 
 
 
 

WEST Consultants, Inc. 
 

2601 25th Street  
 

Suite 450 
 

Salem, OR  97302 

 

 
Figure 8. No-rise certificate 

Technical Memorandum by WEST Consultants, Inc. dated April 11, 2023. 
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